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OsrLds Gavlailer wHILTaTE LUTHWLTS Gapashd CHameuliLiiID
CGrowr@d. aThsGlaumm ams alaard@Gld AMIUTHE| &HTeLD
OamensiiGSs i L aflanarCausd FosTUmL 14 60hbg SentdHL ILHGDFI.

PS5V aIenS len6sTd: S,

t=t, 948 2dmer Cungl allewaru L eflewaru® GuTmeTserfler Gladle)

a
X=5 9 G LD.
2.303 a
Ve K a-al2
23030920
t,= 7&
_0.693

t,= "y, Secs.

sTarGal, (WHev auends  aleweruile  YMTATLHE  HTELD
alleanaruhOuTmeTsefler CFTL_d5d GFhena GUTMHSS eOOWTI LLHMILD
allemesruilsir allenarGous THNSE 6THIT alFHBHH55H 60 (HbELD.

Hatd@ : Gamo A eyl Wavaims alloersd 2 LG&ng. 25°Ce
afenarufsr aflanarGais orBledullsr @i 0.45 SeTh. omraImpe] sTasamss
S8 [H. Cgyid 12.5%9) arg) aflenarui_mos @mriLgbater GChydbagub
SH60T5G ().
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| 0.693 0,693
Bior b = = 045

= 1.54 secs
t,, o1 crevsenflGanas 100% 9jemailey alleneTLIL_T&Hemneu
1 50%
2 25%
3 12.5%
O epsitmy emgaumipe) srevd@bsmear Crro = 3% 1.54
= 4.62 sec.

FEWMHEG : R0 (PS5 auend aileaneruilsy 99%allenar wphm GLImIeSDHETET
Crywomerg 90% aflenar whmiiGuniagbhsTer Crrdens CGuIme @\mHioL_Thid,
616 [HlerpLd.

_ 2308, 100 _2.303
Biol logy, = Tk T9100-99 kK

_ 2303 100 _2.303
o = Tk, T100-90 Kk

log100

log10

togs log100 2.0 —50
tooms logl0 ~ 10 ~

0 tygy, = 2.0t

99% 0%

semdh@ : N,O g arg 764°C, v Gauiu Sengaien_ujib alleneruisy,
aflenar) Qurperseflssr GFdle LTHwTs Gampausn@, 290 MM HEsm &5
IWSFSFHev 263 By e, wpmito 360 MM HYOsmL_d5 9wss5H0 212
OIBMY &6 6ThdGIF5 CETTHD . allenaTulle cuamsent HeuTHHH.

n-1
.ooh (&
5i1a). t, ~ (alj

10



a, = 290 mm Hg t, = 2630pmg Fer

a, = 360 mm Hg t, = 2120m/mg se
212~ 290

1.24 = (1.24)*

n-1=1

n =1+1=2

eTarGeu, @cuailenat @QIETL_MD QIS FTITHSHTGLD.

EMEHGH :© R0 WHL ams allemearuilewn allanarubmGurmer 25%
FamgamLasbEg 40.5 MNCprsms THSHE0CSTTHD. aileneorulleir
allenatCaus LomTPledlenld Henrd:& (6.

e : aflemarLRGLT®HeT 40.5 HLil_5560 25%FmsaienL_Gmg). LESLpeiTern
allenarRGLTHeT 75% 9y @b, igmaug 40.560_&Fh (a—X) = 0.759, @ b.
2 303 a 2.303 | a

= lo = (6]
K t ga—x 40.5min g Q7:

= 0.05686 log 1.33 mirt
= 0.05686x 0.1249 mint

= 7.1x 103 min?

HMIHG : R (PHe0 alend afleneruiley 99.9% allanat pHMIiIGILMIMSDHG
Coemaiurnar Crywmerg 50% aimear whmiGushE Csheneauwimer
CrosansliCuimey 10 wL i@ eter HlemLil.

) 2 .303I a
Bray. t = K 0g a—x
2.303 100
t = log

99.9% k 100-99 9

11



2.3o3|0g 100
Tk 001

2 303
= T log,, 1000 . (1)
¢ _2.303 100

= lo
(50%) k919 700-50

_ 2303 100

PR

2 303
= ——log

— 10g; 2 .. (2)

2.303

—~~"log,,1000
o t90.26) o0

l0g;2

_ 3000 _
"~ 0.3010

10

HEh@G . (WPH ams allemeruier allenatCois mMledulesr L]
1.54% 103sec! srafldv yamraumpe) sTvEmSS Sass[H.

0693
Siap. e =——

0.693

= 15ax10%secl - 450 seconds.

11.3 Gursd 1psed ams allenearseir

ReTnIS@E Copul L allanatu® GuTmeTsamaer G e allanaruiey,
allenarulssr Glomds auensanl Carsanat epavld HitemTuils@Gung eGrbwmm
allenarLih) QUM menerd sailly LHD IeMerTddgl allenaTLHOLITHETEZmETULD T s
Qanla_sir 61hHSFIs CsTemen ILhEDFI. @euaumn GUDUILIGLD ailleneaTaienssuilst
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wsHILTerg Orgs allomer aensamw ol Gmnalms 26Tergl. (@)
HmSHUMOGHILIL L LoHMID GennEsLILl L aflsnearuilst aiemswmearg Gumad)

alend lenedt 6TeTLILIHILD.

eTarGel, @ @QuenLmb ams alamaruile, gsTabsTm
alemaru@Ourmefler OQaplemar YHaswrs (10 WHe® 100 WL_HIG)
whoprarenmaill . 6TOSFHS OGamearepbCurg Iaallmar WPHa e
allenaruTangl. sSsansw afleanar CUTe P auens aflenet sTaTlILIHILD.

k
A+B= é alememOILITHETS6IT
eTesTD aflenastenids &HgGICauri. ... (11.5)
allenarGausid = K, [A] [B]

K, e1astiig) @uesi_mib auens afleneruils allenarGais ommledwumgid. A et
Oaarmarg B et Ganlenar UliihwGurg Wsab 98swrs @\mbeTey,
allenaruiev A LiweTLRSSLILIHD Iemauers B wrerg Awyl et aflenetuibid
emailh@, Fowms @QmsGh. B a1 Genle Wlsa)d @Gembears @) mUiLsmeD,
allewer g hs Log A 6 Gafaley aTUBLD WTHDLD SHeTT6TESHHSSHTGLD.
sTarGal, allenar (pighs LIng A o1 Gadlemerg wmledwums o 6Teng) eTeurs
SHSLILOFED ). 6TarCou Flosstmh (11.5) LilesTaumLomm,

allenarGausin’ = K,[B] ... (11.6)

sTaug) alanaGausld’  etestig [A] et Qanley 9@ sw0ms 2 srenGLimg)
allenarCeusLb.

Cumed wpgeviig allenetGais Lommledl.
K, [A] = @uesst_mib aflenastGous omledl X A cit QlFnley.

"

e1arCGal, Cumad (pHev eauens aflenaruiledr allenearCoausld, B &t GQaplenen
wrbhmbGuTgl wTNISNS. Gaib @aeillamar (P aems allaruTsngl.

gpit  ersv_ay SiflevsSlear yereflmautlss BrmhuGsEn eSlmensler sl orlbs
wrfleSlenu  Hliesorusldsen

gmw Hflév erehvm BrrhugsEstiumih allemer Wsab Ogems
B GUMISDgl. g ermme Snlsere; emanl GrmgGermfls odleud Guimeirm
saflo flevmisener Cars@bGung allemearuilsr Casib 955 MEEDI. seflio
flvgHev 26imer H gquaflsear allamarnysdwrs QFruiu@aCs @shas
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STPRTOTGLD. eTevLemT e G et eraflencouiev HSomh LGS @D
allenarumerg Cumed (psevaiens allmarur@Lld. aflener Lsrairmomm).

H*
CH,COOCH,;+H,0 ——>  CH,COOH + CHOH
OgHev GG 1™
allenaruiler Oomds auemswter alenaruh GUTmeTseflssr GFvle) wbmib
aflemary sGullssr OFvle) 9 swabampll GUT®HSSHEDI).
aflemarGausio = K, [ereivr ] [H,0] [H'] .. (11.7)

Ky ereirigl epeitpmibaiens aflwaruilsr ailemarGais wrmed. starGar,
allemaruiler 2 @Temwwrear aams 3.0 Y Gb. HrTeargl SorliumearTs

LWSTLESSILHUSTL 6T GlFflay FsoTELD.
1 lit (1000 cc)prflssr e1emi = 1000 gm = 1 kg
(O Brilesr o_ir$% = 1 gm/cc)
1000

U e a1 flev 2 6mer Hrilesr Glomevaserfleir srevrenfléens = ———

18
U gmu prilssr Ganle = 55.55Cwmev/e0 L.

1 Guomev Hrilw ereiv_m Sanrsansy LWeTLRSSHDCLITS, (LPLYEHLOWITET
BImHuGSsasE@ 1 Gome BT LWsTUGGDI. BITHLGHHE (LPLHENLOWITS
HlepmayGubp LIn@ 55.55 — 1.0 = 54.88wmévs6r BT 616hFullmsGng). eterGa,
brilsr Ganlaley arbU@D WTHOID HeTeNTSHSHH55TEH HMHSLILGEDI. Clogyiid,
briletr GlaPlajb wrhedwrs FHSLUILGHDF. bbb aflener]dHwms
GawLBeauzTe, allnearussullesr Gadanearg aflaneruisr OGFHTL 5555 eIlD,
QmBuilgyid wrmmoed 26Tengl. etearGen [HY] 9yarg wrwrg wHiiums
SHSUILOEDFI. Fwstun®h (11.7) 9 erg Lstaipomrml 6T rbhSns).

aflemarGausio = Ky’ [eratvr ]
gpraigl K =Cumed 1pzped aiens allenatGeais omdledwmgib.
= k4 [H*] [H,0].
Qb3 allenatCausd FossTLIM 1q6b ailleneruilsr allsnarGaisLomeTg) erervL_flssr

Galalib@ i Hib Crral&sd S eieTerns).
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e ppenm

100 1868 emamt CumgGenmls oflevdgit_esr (0.5 N) 101060 steivL_emiy
GamsaCaas®Iib. el CamdsliGio Crrwonears aflanet GETL B LI
Crowm@b. 6TevL_T WHMID blevid 26T allenard  &%evenauiled b g
@I Fgmer genenen Fymer Cry @enL_Gleaueflseflsy GaueflCu 61hd3)
uaflsas 1y Carg gl allenar Hlapagl HINSSUILGEDS. GeflThs Hevenauu|L et
WWermiigeder Homsmi iy Corggn S NaOH (0.1 N) senysai et
SIoUTTEsILGEDg. t = 0 aurs 26menCung LwetLhSHw NaOH a1 geor
eV CC 9 @i, @8 allmardsamalsow Egmer Gy @ant Glaerfluilsy
eTHSGCUTg 26mer &L 1985 dlewdGer sear emaunrgd. ‘'t Gry
Qe _Geaefls@ WIng 2065 sar gere almardsuamaamu 6THS I
youmts@&CGurgl LwsRd NaOH st ser geme) V, CC 9@, sterGa
(V;-V,) ccerairig) ‘t" CrrsSlev steivr_im HrmbuigliLienL ujidbCumg o meam@io
214 & flevd et FHar jemailh@, FTGWD. @MIF ST LTTSFHemearg 8
wenfl Cpri8bE LInGsm gveg allmardseanaiens 45 BIOL biger
BImTHUGSS0 WwhnGunib ey GOHUBSHCWT BLSSULGSEDI. @)3)
V,, cC @b (V,— V) CCufliLmerg) 6Tehvi it (pupaugio Brmhu@ssiil @
Fenl @10 T 196 9OlvsFHeT HaT eTaillDE FLOOTGLD.

saosdb
srevL_iflasr GQpm_s55 GaPley, a O(V —V,)cc
Gpoip ‘t'ev eflemasrii’ i sreivr_flsir Gamlay, X O (V,—V,) cC
Crrib t e aflenerdaseveneauuiley o sirer steivL_Msir Glanley,
= @-x 0NV ~V)

a _ (Voo _Vo)
(a-x — (Vo=Vy

[

U sr6iv_eng ojublev (estesileancouilen SmbLIGEHe0 alleneTdEHTesT (LPHevalend
NenerCausd FLoasTLIME)

2 303 (Voo —Vo)
= lo P VEERVES

K== 109 (v, -v,

QeucuGeumr ‘U LHISHEHSE Fowomer V i semer GuTmss K’ 9y erg
BirewruissiLGADgl. Henl @G WHILSET IO @\HLILFTD ‘K 9y erg)
@ euailenaruiler allenarGeus LommMladlwimaLb.
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FaThG @0 GO L 9eme QwdhFer & CLi™ 25°Cd 955
0.05 M HCl&v Bomhugssiin@®ng. 20 ml eflmeardsmamea GeaueflGu
sthdsiinl_® i NaOHsarsai et sroumis@nCung Hent_gs NaOH
T ST JeNTaY &6 LissTauhLomm).

t BLD) 0 20 40 60 o
V (mL) 20.2 256 205 328 504

G euailenat (o evalma allsnearaid FTThss 6Terd: ST ([H.

2303, (Vw—Vy)

Tl : k =—|
Biroy £ 1997V, v

V,—V,=50.4-20.2=30.2

2303 504-202

t = 20 PuOl_tuger kK = 50 log 50.4- 25 6

.2
=0.1151 Iog%8

= 0.1151 log 1.2479
=0.1151x 0.0959 = 11.0% 102 mint
t = 40 FLilL_rigerr

_2.303 50.4-202

K ==, 109502-295

30.2
20.9

9.19x 103 min?

0.0576x log = 0.0576x 0.1596

t = 60 HlolL_mbigemr

2.303 50.4-2Q02

30.2
k ==go 10950232 g=0-03838log T

= 0.03838x 0.2343 = 8.99 103 min!
K 681 oG 1361 LommTg) @\hLitis ey @euailenaiu (g auend allenasmum@Lp.
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11.4 aswerGoais wrphsd Berer GaiiusHsir allsnarea)

Qurgleuns, @ allmardsaamanisr GaiLBlameaemu 2 wiTdhgICLTg
alemarwiler alamarCasid 95sMsHng. allmaru@®ouTmefsr OFFhlane
wrhorwe, Gaiuflmwmwu QT ds QealinBamoamw ol 10 K
2 wirsgbCurg almarCGaswrarg OsTLdsims ol @) mbL_kiG
255 f5Gn gl GauuGaim GeauliLflensvsefley Fflwmer allemarGeaus ommladuflssr
HIEHL QTanyeilueiy FLoGTLIML 1 65T pLpeULDd [HITewTulldS6eVTID. )Taunyesflwieh

FLoaiTum® LlesTalhLomm).

k = A gE&RT

9sraig) K =eflanatGais 1ommled, E, =Hlenam 9y bmev, A =5Te| smyest,
R = aimy wrled, T = GQautiuflenew (Qasvailasflen). K, wobmib K, ereiriene
SerhePuiu’ L eflenarGals wrhladlser wpamCGu Gai'itflensvsert T, opmid
T, aflev e1asflev, B, 9yaarg LNssraipomm senré& Linh&ns).

T, womio T, ySHwemar QxCam Garitflanevsefley ooy afluishn

FLoaiTum(® LlesTalhLomm).

Ea
log k, = log A—W . (1)

E
log k,= log A - WI;R’TZ .. (2

K, opmitd K, 9y Hlwisnar wpenpCGui GaiiLiflensvser T, wopmin T, eflenerGeis
LIHe0S6T 9 GLD.

(2) - (1)

Ea Ea
T 2.303RT, T 2.30RT,

i T1_T2
- 7 2.303R TT,

| ﬁ _ i L-T
9k = 230R | T,T,

17

log k, —logk, =




R = 1.987 cals.mot = érer E, aflsir 2je0@ 107 k.cal gy @io.

log K wpmito VT wHiisens@ eaemruid aemyydGurg GCprdsCasm(
S8 g1 gzet smiiea)—E/2.303 Ryib y Geu” Hiisirerl 10g AwSlien Lo
Casr1h&EDgI. E, 9 ars Cris@nl wglisouub, T,> T, 9ysa)ib @éeCuns)

log k
gnliey = —L:a/2.303 R.

1T (KD

K, >K 915 @) 1bs@10. 9gmaug), allenarGas wrmleduilssr wElimearg @Gmnbs
Ganiuflsnsouiley 2 sremensail, 2 wiThg GleuliLiBlaneoullsy FHTH @\ HSHSGLD.
QbBHlenevuilev l0g Kg@id LT G@1d suanii 1 euenguyioGuimg) T&TdE@GN Fmiiey
S _s8pgl. Cam’iyer smialladmbsg E, 9 e18 samssi LiuG&ng.

alanaru® epevdannsen Gurseler sryawroms GHmBIS  oulb gl
allenarallenaem ppeLHEFmMIGeTTS LTHISHTDar. anard gl GLomgevs e b
allememOUTmeTHameT 2 hauTsGl CrsasenTs @ mrinasme. Gomsedsy
A

GMPHIULE 3, Hmed

Heva oy,Hmed

Ea = fleriiey I, HMED

\/

alenenr &a (o) ellenen HasLpge

P allensruilsr Hlewey 9L DM6L aIeHILIL_ID
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FHLGLD et elpevddnmiHehHd GLIDHMmE@GD GO L 9jeme GaDbHS
gboerTerg “@Gmmbs ul s g bme” (Threshold energy) srasriini@io.
@ Ssmaw 9 Hmedlst HTTeRToTs GLTHS56T FIFFHOLWSTS 2 6TeTg|.
@MW GHDHSLLF Y bnene JL_ausna@ CHFTESILGHILD Y DHDeTaTS)
Sanfraim Y boev E’ erarinimio. sterGal, enfiam 9ymmed = GeaphgL’ &
9Hpev - Comgedlsy FHUMID epavdsnPlsit DL, GLnglaTs, @bs E, aller
wHIL allenatu® whmib allenerallsner GLTHTs6flsT Hlanew 9 bmeney @il
IBs0TE QhEGID. aTarGar E, eraitugl allemeru® GQummeTsenmears)
allenarallaner OUITHETHeTTS LTHDUILIGUSDS (WPeT SL b OF6VHamLq W
QDML L LD 6Temd HHSLILIGEDII.

Hlevw Ydp eIl S50 26rer E, Hlaveouildy o6t epevdgn plesr
Blemeuenio @enL L L Hlensw jevevg) Hlemeuiommi Hlemev 6Teard HHSLILIGSDSI.
a1aiGay, E, etaitiig) aflmarallener GUmmeT 2 hanéGasne Csemanumer
Honrayml Hlenew jvevgl @eoL i’ L Hlanevdd OFazbE Caameulitihib
QDO eTari@D. @ aflwardg E ailer wdiny Spliy uesrumgib.
alleanarGousid, allemarCGas wmmHled wHmib aubmler GeuliLblensvd Fmibs
geremio Y Gweipemn E 108l apauid Bitemtuisseomid.  E w8l 18 si0ms
@ BS&LCUTE o allmaruisr allanaTCalsd GmMDaITs: @)hdE@LD.

HNHEG, | R (PS5 alend allenardsrar allenatGaus LomMleduile S IL|S56T

OeaucuGaumy GlauiBlenevserfley LilesToumiommy

Qaiiuflenev (°C) kx 10°sec?
25 3.46
35 13.50

sfafaflucy 95iTe] sryesfl whmib Serian 9 bHoe E 9 usiheans

SHTEH ).

_ ke Ea (T-T
iy 109 = 5 303r| T,T,

k, = 3.46x 10° sec? T, = 298K

k, = 1.35x 10 sec? T,=308 K
135¢10% Ea 308~ 298
10010 3462105 ~ 2.303 1987| 308x 208

19



2.303« 198% 308 298 135<10”
E 0g 5
a 10 3.46x 10

2.4830 cals.

Ea
logk; = Z303xRrT * 109 A

24830
5 _
log 3.46x 10™ = 573093:198% 208 * [0g A

0 logA = 13.7491
O0A = 5611x 103sec?

HMEHG, - (h GO L aflenasruilsit Hemraym oy Hmev 100 KI/moleyy @ io.
QautiuBlensvenw 25°Celphg 35°Cae@ 2 wmsgIbCung allemarCous TMHled
sTaUaITM| LTMILIHEDG ?

ey Gauiufensvger 25°C wpmip  35°C v ailenarGeus  ommledlseir
wpennCu K; obmid K, 61eirs.

K E {1 1}
logv = == |7 7T
ks 2303R | L, T,
_ 10000Q)/ mol [ 11 }
T 2.303x 8 314K 'molt | 308 298
= —0.5745
k
0+ = antilog (-0.5745) = 0.2664
2

1

35°C & allenarGouss omled K, 9jarg aflenarGeous wrmsd K, (25°Cev)
2 areensail 3.7510L_Hi@ 9 HW0TELD.
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Hash@ | 6155 LGrmeno® whmib LCrmenuey LGrmeniolh 2 &Hiuene
FevgamL Wb aflanat pahvaiens allmarenud Cr SHITOeuetT STy
(A) eowyd Gupmieener. 390°C 6v 615860 LComenio® HengeuenL_gadlesr
aflenarCous Lomdledlyto 320°C v yComemuiy LComenio®h FemseuanL ge0ler
aflemarGausomuyb Gy wHlienu GubmisTer 1556 LGTTeno® allenesruilssr
E, w&'iy 230 KI/molestaflsy 1Grmentiey 1 Comenioh eflenastuilsst E, oGieni
E e IR0

Biay. 390CC v 61550 LCrmenio®h HenseauenL ujid aflenesrd s,

) 230000
logk =109 A -5 303« 8 314 663 - (1)

320°C 6v Cpmemuiev LCrmenio®h HengeouenL _ujid aflenesid s,

Ea
logk =109 A -5 303« 8 314 503 - (2)

Fostum®HeT (1) Hmib (2) bl

230000 B E,
- 2303« 8314 663 ~ 2.303« 8 314 593
230000¢ 593
0E, = ———
a 663

LCrmemuiey LGrmenio® aflewend@ E, =205.7 kJ/mole.

11.5 erailis whmnd FH&EOTHT @flew 6T % 6iT

T eteflw allenar CGrGwTm Liguiley o Hib BenL LMD, eTerfl
ANenaTH6T |1 LILienL_ aflenaTs6iT 6TeTmID emipdslILihFEsTmer. sTarGou
U llenaTsem g litienl_ allenarasemT@l. Hev allenarseflsy (pHeiTenio

NlenaTUL_ 65T Liev LIG3 allenatse henl GlLimiFletmer.

aflenatse e Lgulley Hlapmosy auflenswimer Liev eTesstentldhemguisvment
DY LILINL LIL§ H@EHL_6T Henl_OILIMiaug] Hdhseunet ailenesTaeiT 6TaTUILIHILD. 6Terflul
allenaT&HEhd @G, Hohsomar allmars@hsGld 26Tem Hev I it

Camum@ser Llsraumommn L L aeenT LGS S (H6Temg).
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eTerMw @765 6o 61T FahHevTeT all6n6dTdhaiT

1. @Crwmm g ufled aitmid@, Gobu’ L Lig serfley
BenL_QLINIF ). BenL_GILm &n g).

2. Ouwrss allenereens Fnw Olorgs aileneraiens LWHLILITETS
wHHLCW GlubmisTaTg). Guflugrsa)b, 3m el YHSLOTEA|D
Qursg wbmid Gumed allener | 26meng). Hev Fowbserfley 1/2, 1/3,
aengwmerg 0,12 wbmib 3 3/2 Guimeirn Lleren aflenasreuengsenuil
Y FweubHBHFenL_uilev QubmisTeng).

I|GOLOI GG TG
LG5 allenarasT 6Tglalb (Qeenev | LI Lissallenarasim henl OQLmSemer.

4. alewerOummerser Cprgwns | Hev Fdsevner allenerserfley ailenesr
allenerGLITmeTserled b gl aflemerGummpL_sem Crygwims
2 (HEUTH GBI GIT. 2 (HEUTEUSHCVENEL.

5. Gemgener epevld GLIDLILIHID Camgener epeuld GLUDILIGLD alenearCous
allenarCGous ommledluilesr orledufledr WHILSET HewtdEL LILHILD.
LEHIL ST FHewrdEHL LB WHLILBEHLT CLIThbgleuFevensv.
HILILBEHL 6T GILIThHbS) Fgsevmest allenaraeT alanarColsd
Getrmert. eTeriw 66w 6T 6T QBTN HEHSE 21 LIBHeuB06mev.

alleneGausd O&TeITen %S EHA: S,
2 1" LiH &6t

AEBOTHT QN0 60T Borlled 163 I I 6IT

() SmssEEs BlEpgn elamamsen

aflemaserlsy allsmarLiR) GLITHET (ps5edlsh @emL_Blanew GlLmmenemuid, LN,
QeLBlemew GQuUTmeTTaTS 6T vevgl S5HG Cphul i Oemf
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2BS5HBF gl CFBTLIT alleNETHET 6TeT eDLPSSHILIHEBTDET. @) S Bl
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SHauFevens. IHS55H5F HHpd allmarmearg) Liev Lig serflsy LileTalmomm)
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AlsB s cC

A = alenaruGOunmer ; B = @eant_flensy Gummerr ; C = aflenarallsnerm
GUIMTmeIT.

OBTL_555560 allanatLih GLTmeT A ol HIb 2 6Temg). allenet GlHmL_BIFw
Ung, A 9arg @eL_BHlaaGlummer B evw s;&ng). @sbarear allamarGes
orled K, 9y @1d. B 2 maunaray st 951 allenerailener Gummer C @5 smp5ngl.
Qbater allenearGas wrmled K, 9y@ib. allemer wpybs Ing ‘C w Hib
@ mS@n. A whmibd B ulsr Gaflaser L FSwwomgi.
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IDHsHEE B blugh efmesendaTor FTeom
FMISHeT (eiresflensouiley eni_6TevL T BITHLIGSSILIBS6.
K K,
R'OOC- (Clj)n—COOR% R'O0OC—(CH),-COOH—— HOOC - (CH) ,— COCH

(i) Gevwor efenerser

@Qszsmaw  amarsafley arm g sHE Cwbuli
aflemaruhGumTmenset Gy Chrsss @uenh svegl SHE Gobi’ i
aflsefley allenarul’ B Qe evewgl SHEG Cubul L allmearailanerr
QuITheTHmeTS HHFTnET. 6TaTGCal @IaIns allenaTHeT @6t aileneTseiT
VG| LGS allenaTaelT 6TeTMID iemLpd s ILIHGETm 6.

kl
% B
A K <c

.$D

aflenaruRGLTmeT A aflaneriil’ k) GleusCamy aflenest auflserflev B,C,wobmib
D 98w allewerailemenGummersanersd sm&Hlsrner. @eubmlsr aillamearGeois
wmledser wapGu K, K, wpmid Ky 9 @id. Gongs uss alearsefly, 105
2153 allamarailener GILIMHeEETSH HHLD llenETTETS) (LPSHETENLD ilenesT 6T6TNILD,
wHy lmeaTseT YMRTEHFID LSS gl (Qement allenaTseT 6TeTnID
LS SILIHF TN 6T

S allemardaner FuENIGH6T
() YCynGiom QuicHEemer LCTMOCaTHPID GlFUILHD.
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+ HBr

Br
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(i) 2-OogBev-2-1 9w Lermenev Hipgsd Glauigev.

b 0
H,C~C-CH~CH, CH,~C=CH-CH,
| 2-QogSlev-2-19us 1" 1T
OH
2-Qod Fev-2-19wy L L_cormev CH3

I |
CH, = C-CH~CH,

2-G\og Glev-1-LNuy L Le 6t

(i) e HblyHir aNeweoraseir

aHOrHT allenarsefles o aum@ld allener allener O LIT (6T S 6T
aflear it () aflearUGOUTHETHMET 2 (hauThGHsmer. Qb alleneTse, L6l
AMMETHET 6TETMID LSS ILIHF TM 6.

k

A+B —— C+D,
Kk
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THOTSHT ol 6063 ETH o H T FTGHT N & 6T
(i) COwbhmio NO, aumuysseEnsHaL_Guwmer ailenest
€O * NOyq == COyq * NO
(i) suemermw LCrmiGuiehr mHPwSHDGL_LLH HComiiferms wmmiseb.
CH,

[Nk

HC-CH _'. CH,—CH=CH

(iil) euryy Hemevemiouiley smami’ Tegssr HCwmenL B FenHalenl_gev.

2Hl(g) . Hz(g)+l

~

2(9)
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g1 H NI

(o] efwrer eflon_ows baimblsbhidsey.

1.

srervL_eo biTds HCI wpsiresilensouiley HrmbLigdse afleneuils aflsnaralens

(a) @uesrL_mbd cuena allenes (b) yMmw euemns ailensst
() Cumed wawaims aflewer  (d) W s aflenest
yamw auens alleneruilst ailmarGeus ommledullesr 9@,

(@) 9Lt Ciomev efprrig L (b) Guomév 601" 1t eflpmg L

() oMprmig L (d) 60" 1?2 efipmg L

LS amml HemTaniesh@ CaremauliBd AUHSLLF 9 Hmev

(@) Qudis a4be (b) swppsLtes DD

(C) Blemav et (d) Benroyms gybed

|Tanyesflwehy FLocsTLIM(H)

(a) k = AeL/RT (b) k = AeRTEa (C) k = AeEa/RT (d) k = AeEa/RT
ofayeflweiv FosTum’ g 60 2 6iter A 6TeiTLIg)

(@) flspssey smyen (0) Bemrroyms b

(c) Comgev smyeusi (d) 2@ Qausssr smiressil

allenatCausd FoeaTumL 1g60 2 6o GlFMlayseflesr bhd@Serfler ombHsHev
(@) ewpovdamm eTevsr (b) afemerrauen s

(c) alenaarGaussidp (d) aflenesrGeus ommled)

allenaTu® pasammiseT aTnisE Cunul L aiplsefle aillenerir ()
OeaucuGaumy allenemGILIMTHETHMT HHLD ailencsr

(@) 20530331 Hsupoailamar (b)) Genewnr aflaner

(€) a19QuHiT aflenacor (d) 1860 aflenet

R0 W aens allenaruilst genyeumipe; Gy 10 Bl _hiser erefley
915687 alleneatGaus Lommled

(a) 6.93 x1(? min* (b) 0.693x 102 min?

(c) 6.932 x102 min* (d) 69.3x 107t minm?

aA ——> bB, sratp aflenaruiley aflemarCaustd @ Hor_kisTd@nGLTg)
A et QFnle) BTeTE WL HSTG0D. @)ailamaruisr Gaisib

(@) k[A]? (b) k[A] 7 ©K[AIY2  (d)k[A]
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d[N,Og]

10. 2N O, ———= 4NO, + O, dt =k [N, O,

d[NO,]
dt
wpmitd K; @ 2 6mem G|

@ &, =, =ky (DK =k =k;  (C) K =k, =ak; (d) & =k =k

. d[O,] .
= Kk, [N,O5] wpmid dt2 = k; [N,O erafléo kg, K,

11. o ellamanis E, = 0wpmib 300 Ke k =4.2x 10° sec? sraflsb 310K v

Kest 0@
(@) 4.2x 1P sec? (b) 8.4x 10° sec?
(c) 8.4x 1P sec? (d) Hiremrufds @uisvrg)

(] spfipy sundSwuseflsd el weifl

1.
2.

»ow

© o No v

[

NleNETEIEN UGN

W30 aena allenartuils erampe| CrrssnHa@§LD, allmarGas: wTHledldsELD
2 61re OFTL_TenLl auhad.

HonTayOIFHTET Y MHHEL QUHTWIMI.

L amadlu cuens aflenast 6TeiTmmey 6Testasr ? eualleneruilsy aflenarGeus ompled
wrgl ?

Tansesflwey Fwetum’ el 611pH llemd:@s.

SIEDIGUTLDG| STEULD GUEHTUIM).

(PBHVUMS leNETHh @ FTETMIHET FH(Hb.

sterflw HMID HeFHemer llenesTHelT 6TETMTE cTeT6r ?

6THOIGHIT allenarsemd@ FraTniseT GlHT{H.

8] Smpug smigosaeEnsE lemed sSlowefl

GwsFHev &L CL e YilevgGler (eaflenevuiley HImHLIG S0
alleneenwt aileurfl.

Caud ailenastsEhdsmear ITaneiiucy FosTum enl_ allemd@s.

GO aenrs. (1) AQSSHSE Hapn eflemearser, (i) Qeanemnr aflenergerr
(iil) e1®GT@T aflenarsair.

aflenaraiensuilsr FnLIL] @WEL|HE6T 6T(LSI%.
H,O, fengauen_ujib allenaruissr Gamgenet (pepmeowl efilemss,.
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UuiDAE T d @) 6T

1.

@ Cafallenaruiler aflanarCeouss omdledluflsst FiLs6T ennGu 273 Kev
2.45x 10°sectiopmiib 303 Kev 16.2x 104 sect oy @b, Horiaym oy pmenevs;

FeTS T, [@flemi_. 96.101 kd/mole]
R0 WS aflmanis aflamearGas wmladuils i 0.45 set, srafls
IDTAUTDE| HTVHMSHH HewThF (. [@flemr_. 1.5 secs]

R0 allenaruiler gTaeflusv srrenflssT Llsraumomn S ToleieT Srrest],
A = 1.11x 10" sec?, E, = 164438 J/mole. 30Q & aflenarGaus Lomplad
whMId emraTpe] Crrsbansd: Heurss\®H.
[aflem_. 1.162 10 x sec’t,,, = 5963 secs]

RH W3 alend allenaruiler emreaumpe] Crrb 10 HOL_khiger. e ool
Crrs5hE UIng erdhsamar Fsafsd allenaruGOUTmeT 6T6hHullmEELD.

[afemi_. k=2.8773 " 16° minL, t% = 240.85 mins)
R0 WwHvams ailameruilsy 30%sgafsb 12 Hibl_550 Hlanpe GLNIFDI
eTesflev 65 HLOL_$Fev eTdFemen Fpafsd Hewpey Gumd?  (@Nen_.70%)
R W auens allemar 99.9%Hlenmey GUNIIZDE THSFIF GSTeTEHID
Grob gengaurpe] Crrdhamsit Gumey 10 L BIST@GD eTer HlemLil.

. @0 W vaums allmeruilsst oenreutipe| Crrid 10 Hibl_biser srafley, s

wenflCrri s1fl581 eTeualene| FHalsid allmarulh CuTmeT WHUN Mm@ ?
[afem_. 1.563%]

. @0 Waoaums allmerullsr aflamarCeausin 298 Kev 5.2 X 10% mol.litts?

G, BT GBI dss Qedla 2.6 x 10° mollitl, 98 =erenr Cung
9ICs OQaniuflenevuiev afleneuilesr (pHveauens allenarCols THedlenwis
IS0 [ofemi_. 2x 103 s7]

Clgme iyeny

aflenatausns 616 allenarCausd FOGTUTL 1§60 26Tem  GlFnle|Herfler
2ABSG36rM6T BB Y@LD.
aManaCaisid = aflanatCaus wrmled [A]P [B]Y[C]".
Gomgs alleneirauens = P+ +T
Kuobmid t, 9 &weubdlsr jeu@aser aflmearasng ‘N g FIMhsSTGLD.
ket o0, = litt-1) moldl-" sec?
t,, O (.
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*  allemarCais LrPledl Wgmer Geuliig&esr allenera|, yTaneflweiv FLoesTLIm®H
wOHmId STrewflser, geubmler WHEHwsgab woHmib BHlirewruildse
SHLNSS LGS FI.

e logkwpmip /T wdiseflsr auenru wpeom epevld Hemralmi L Hmensy
(Ea) Hirerulg s whmib Herirayn Ybmeler WdHw s s
M USHETET Hlanew DML aIeHTLIL LD Y SauhHenn nlS60.

* oraflu wHMD FEseomer allemarsepssrear CaupumOsemer Liflbg
OameTEnHe. BHSH3HSF, @enent wHNID THOTEHT allenaTsemer HHM6v.

CupCxursir HTOSGT ¢
1. Basic Physical Chemistry, by Walter J. Moore
Prentice Hall of India Pvt. Ltd.

2. Elements of Physical Chemistry, by P.W. Atkins
Oxford University Press.

3. Physical Chemistry, by Castellan
Macmillan India Ltd.
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12. ypuugliy Ceudluflwed

&omedsit CaEr’ ur®Hgeir

= UG SeUTES), LIS GeITFFen aIenSLILIBS SIS0 LODMID DIFHeMeT
LTS @LD Hmswllsenamis Limm] SHmeb.

= oflewerGaud LOTHMLD LOHMILD HYSHEIT UNFHFMET HYDFHsD.

= aflewerCGous LoTHMSFT Ol TeiTengFMT YVIbS OFTTEhH60.

= InlDLOBISZENGT SWTTSGGHLD (LPeNDHGIT LODMILD eUDDIGIT LIGHTLIFNT Yl 5/
OIS T6iT GYh 6L

= LmebLosIgenets Lmm] Lifli g Gl%meiTemspeb.
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ouiuriniley @linesty sremlinh&ngl. b HTaid gl HevTiod e
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S Setewwanw YFswrs GubmiETerg. Feldasmer Glegey L
QLIEBLDLITETELOWTET QITULSSH6T LITLILG SeuT LwWeTURSSUILGS D). ey
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OameEmid Fevriold LFrILd Saimhib GlLmmer (Adsorbent)sTara|ib, HlavTiodFeot
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Seoorusefldr g sumydser vriys seigmey sUMEUUHIEEIS60
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5. Bamphs GeuliLhlenevuilsy Oautiublencvenu 2 wiTdhgoCLImg)
Qglaums, LUTLILE SaITHe0 LIS SauTHe G sflsEGEng).

panL_GUNISED . GlauliLflanevenu
2 wirHGIbCUTE LrliLd
$alTHe06T af Bl GHmDHD ).

6. WIHHHMH 2w HIbCLTI) INWHSBLD 6THHMSHW LITHLIeHLILLD
LIliLd SaTgHe AT SMEED ). aTDHLIBS ST evenev.

7. ugligg seuplo Quimperflesr RDHeD PPGanml AHSSE WL (HID
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uglyd seuliFflenu unSlé@in  smyeoflser
UMTWESET LITLILES SeuTliL(h5He0l6T SHeTenlowmerd) LeTalbid Sryemtsemnerr
QuUTHSSELOFED ).

() Qaniufleney, (i) owdsib, (i) eumyellssr serento wpmid (V) LTy
Faupld Gummerflesr Seitemio.

Bleuduflansy whmibh  Spsssblar ablameney

urtigd seargeler Gumg OGurgiars Geaiun 2 BllILGSDF!.
a8 Fm’_eSlwflssr Glamemansulleriig, LTLiLd Seaumsedsr afsomerg OlauliLiBleney
2 wWHalend OLITHSE GemED I CLognild aumujdse, LTLiLs sauritHGuTsg)
AWHsD GOPIADNI. WSSHMS 2wiHDCuUTH LILLS SaIBhHW
s ME8wgl. @@ Hawwsder 6 @ amu LUTLLS SaurliLbes)
Qaiuflevwemu  GopHsd  WLHNID  HWdHsdws B sMG50
A FwabPleTCLTg 9HsM5EEDI).

sUITW| 691 60T & 6OTEmLD

sTeflBlev FHenTwdamiqw OHMID 6Ty GrauomTdsdsgnlgw oCoreflwr,
&CGenmfleir wHMId FOLIT-emL_-Y SenF®h CUTETH IMTUSSHET, HamL Teger,
mBLTeer, WwhHhnib Y&HHmear g Huapemmall eTeflFer LTS
SUTLILHSHSTDET. QUTETL_TAITEE VG PGV T M) HEHSFHenL i’ L
llenaseT @)5HHmBW aIMuSs5erley AHHwTs QMHLULGCSH @FDGHS STTERTLOTSLD.

uptiyd seugpld  blungyefler g eomanin

LIS SeUTHe0 (6 LIDUILIFUILLT LessTUM@ L. LrliLd saimd Glummerfler
UG Henmpulley 26mer LTLILETe] UFSLTH @\HEGLCUTF, GO L
GaiuBlency LOMID NWHSSH, LTLILE SQUMHD HeTenou|d FH0TSH
[ENGEICT
12.2 aimarGais wrhmid

@@ Camiod 6155msWw aflenatCais LMHMSHDEGLD, 2 1" LIL_moev ek Coub)
allenaruiler Coaisdbans wrHPlerme HHEG allanatGais wrHmMl eterm GILwIT.
@ssmsw GFuapempWTaTgl allenartGeals LTHOLD 6TeTILIHILD.

FTGTDTS,

MnGQ,

2KClO, 2KCI + 3Q,

Copae_ allemeruises MNO, aflemarGais omhHiwms GFuoLBSng).
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Slmabeus wimm eflmemaflar Hlurgeuner #modhwusoysst
Gumbburearemwowrear olamearCoais wTHD elemardem L6 6l (HLD

Ao fwevr senem GlLIHMIcTeTGT.

1. alenerpbony Gubp Ling alamearGas wrhmluiler Hleom HmID Cous)
@Iy 6THHmEW THMWPD THLIBIF VM6,

2. @onbhs I6re] allmarCeas rHPICW CaanaliLGGngI.

3. @ dmarGas wrhr), almearenu OsTLHiGauGHoeme. alamarGols
wrhnluiler Gewererg ahsarGear GHIN L. CausghsHe BHlaipbs)
OamenTy H&G @k allmaruiler Caigssams mhHnIeCHWTE L.

4. swhlameouiley 26mem g Weallenaruisr Hlanevanw allenarGeus wTHM)
LOTDH MIUFHVEM6V.

5. aflemesrGous wrpm eriGuTgIb Csibg Gewmbmino (Specific)

SHETENLOU|EDL_WSHTGLD.

eflemenibeus wrmnl  eSlemerseflar s

allenatGeus DM allenarser Quen® UflasarTms amsliLB s
LIh&esTest.

1. RHUG SFTer allenatGals LOTHHLD

2. Loy LIy et allenarCald LomhoLb.

1. s vsster eflmeheus wTMHnib

Qb3 aens ailenarserfley, alleanariR) GLITHeTHET HMID allenaTGeais LomhH)
g Fwemar Cr Hlemsvenioulley @QmEGD. U ST allenatGals WwWTHD
NGNGB EHEHBTET FTGTMIHET LITaIHLOT).

(1) Qo gmbLit apenpulley SO, Yy arg 9 sSmami s @emanthg SO, %
aoplfld 9 smsh alemarCGoas wrhHn weraflansuiey 9 5FGarhmid
DIHL_H6V.

NOg)

250, + O, 250,

(i) emaw’ ComgCenmfls oflevsGaiser HY guweaflsefissr allenarCeous
o) (weiresfleaneouiley Glog&sv YA CL I HrmhL@ L S6v.

()

32



HCI(D
CH, COO CH,, + H,0, <—= CH,COOH + CHOH

2. usugGsTar eflenerbeuss LOTMmID

aflemarul) CUITHETSH6T wHmib ellenarCGas wrbHMl 9 Fwemea GlaiciGCaim
Hensvenioseifley o 6imem aflenarCouss wTHD aflenet LIy GSTeT allenarCeals
rHn aflenest 6Tl ILEWL. LeLIg SsTer allenarCoals THDSFHDHTET Fov
FTETMIHET LlesTalhHLOmm).

(i) ooy Ms oflevid swrflé@io Gsrh Glewsepsnpuilsy (Contact process)
Pt Govrsib gsvevgl V O allenarGais ompml apsiraflensuuilsy SO, gy arg SO
3 9 5FCaTHMLOENL_FH6v.

Pt(s)
2509+ Qg —>  25G

@ euailenaruiley allenaTLi® OLITMhHETHT aumu Hlensveniouiayid, allenerGals
rHr Heverio Hlemevuilepitb 2 6irermet.

(i) Cawur wenpuilev BeiT@ FGremTHsiLIL L e aflenarGeus LomH)
(yaiterflansouiley enpbLTegest HMID enaml TegsT @\eenthgl bGLomeflwimemel
2 (HEUMTH G HeV.

Fe(s)
Noag + 3t  ——>  2NH,

alleanatu® GUTmeTHeT aumy Hlaneveniouflayid, allenarGeaus: THM! Hevrio
UL 2 GTTEITGT.
Hamaouilgyy

eflmenbeus wTHMlEEflar sumasst
alleanarGous LMHMIFHET eubnledT LITLHET LoHmIDd GlFWLIHD HeiTento
Y Fweabenls Gurmsg GeuaiGam Lflajsenms aemasliLhSSILIHS sTm 6.

1. oonde eflenerbsus wrmol
R0 allanatGeaus LrhHn allemeruilssr Causdhamd NHHILIGSF T ABHDG
2a155 aflenatGeus rhHnl eTeTm GILwT. @& GlFwapenenL 20155 allenaTCals
LOTDHDID 6TETEVMLD. (Q\SDEHTET FTGTMISHET LieTaIHLOTMI.
(1) smipo Nermig argSlesr (edrasflanevuilsy H,O, Hangaient_geb.
Pt
2H,0, —> 2H0 + (O
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(il) wrhisafs o gysma® psaflensuey KCIO; Hengaiemt_sebv.

MnGQ,
2KCIO,4 ? 2KCI + 3Q,

2. g&emiey eleneibeus ommml

Hov Camomisener allsmerdsaemait| et CaTah@CLTg allmarCaisdbans
2153 M55m0 GHemnEHsmar. @amal HemTe| allnarGals LTHHHET eI
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12.6 sa jpuwmisaflar LeorLd%ssir

I LPLOBIGGIGT  LIGHTLSemem LITaIbID epeiTml HenevliL|Herfler aumuilevms
al6T& & 6eUITLD.

() Qudsalubh Liesr

(i) eperflufwm Liessry

(i) Weresflwih LicvsrLy

() Bwésehwh usory

R0 mpsans L6 HITCaTaES aflurs o rmubCGurgl, FaieTer
FIseTHT oflydamigw ereflserts Gsflub. safllss m sismer
uMTSGLGUTS Glsenmargl LTDTH Calsdh Il 6T HHHAIMSH HTETTD. I|F)
@& CrTCasT_H uTansuiley WTHLIHLD HeFHEHL 6T 26nL_55F60 HSTHI
Q& TEBTLY (B G LD.

Lfleng 20155560 FalpLoS SIS ENTHET
IBIGLD @)BIGHID STHILTDTS G(LoHIF 6T
Sifluyd GlFweyisa@ LNGremaflwer @wEsn

ereortt Guwm. @euellwdisid ahuL_&

& [T(J 6BoT LD I IpLDS G H 6N 6T &
QesTLTFRUTS Wiflen & oen|_ g
PLP 6V & T M) & 61T & (Lp b1 &) 657 )
CuomglauGgwm@Lo.

uLb. 12.7 9Qpeneflwen Qussid
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(1) spefuShwh vesory

R0 mpwsFer aflCuw gefldapanaw GFasHs eafllssband s
OQam@gssrar Hasulls uTTsEGOCUTE aflulledr $L_1b Leliu@mib.
IIPLOG FIFHETHT cp6ifl 9 Dmemey 2 MEhS emarnsgl Fenagsaflain 2 1lipaGs
@QBh&s FSTreTn@D. @aamm efld Hsmey ahUBFTL aflliLmams
Heoliu®&mgl. smipggisenseaier @Qbsmsw eafldfgniys@in uammGu
L-G3TL_T6L lem6rTey GTaoTLILIHILD.

sl Loeanms gafl sl gef

qafl&aneann

2_GUTenLD &

SMTFD SapLoLD
uLib. 12.8 igerL_ned elemeney

[l . WHeireaflu®d LewrLjgseir
(1) soupods gmenaeflanr biosh @ eiren Wleraaio

I LPLOSEGD 2 GTTENT FISH6TSH6T enar gl CHT jevevg) 6THIT LileTaHem Lo
QuUbOBEGLD. 5% WsitFHemwenw GILUDHMIGTET FIseTHeT 6iTenHOIWITETN)
aflovd@ allevgemw GEmeTy HriLFTe @emer LiafufrriiL) eflsnsuller smrenTioms
LG auSlevenen. @SH&TTeL Snlplold Hlemevdseiteniosnl LIS F].

(CELREOLIC)
T jweflser
o BSBL AGOES

g den B FPLOBHISET
urefujerer (+)

9wl &er B 2ear_&ib

9flens oam_&ibd

uLb. 12.9. smpuwsgsmasaie Sz Nflams uLib. 12.10 QanewbGanneL e
ear_g55e0 2 een Queflsen Lylys sealu@ e GrieoL JA@sE
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amipog giseflssr Ligliiey Crmidlesr uaflsem Lrigs Seurli@esme
CriTdleir Fend HEEG 2 HauTEDngl. @Qbs HSGS 6THMblsTHamio JweaflgHamer
gty SeaThg @UentLmag Hdms CambniallsSEngl. gmiplod siseTserlsr
L5 g16TTeT (QSHHena @I _emL_ WlsiTFemio 9|H\5aE GlanaibGanmevl 6o @I eni_
9|h&@ eTeTlILI(HILD.

(i) Deryenard seuitdS

BT SauT Falplold 6eTled GLIMmS S HeTer @\Tessr(h) Liemm g erib Loleit
Yaoarsehds@ @l Cw WeatGarml L gams OsaisginoCurg Wfless
FlIsansen erpanarenw CrrsE BHTHSTHGT. FnlDDd &6 56T
WeTGarm L _Semg OFaidbgoCurg) erpanatenwt Crrss BHmID OlFwey
WlasT(Lpemantd HauTds 9jevevg) s CLmCumy&lev 6Tetn) empdH ILIHEDI).

LIPS FISHETEHET 6THIT LT demioemw GILIHMHHSTE, ChTLileT (emesteniul
Cpmé& pamd. rprs, ewar CrMdlesr Fenenw GUDDIHHSTL 6Tl
penatent CHTEE BHHLD. Falplod; FIH6TEHET BHHID Hensulledmbgl Deubnlest
lestaRenioemnw Hlitessruildseumip.

WeTpemerd sHaumsFFeow, U
anger @muiley As,O; miposens

THS551605T(H HerpLidse0mo. gTw Wlamn_iq.qud
brfley 2 6mer @ ren® Lo g eoTid Blefmaumd
et aTsEhs@ @en_Gu 100 e
Caumavl BTGt L _Sng @m&ﬁluil— Bi
OFaSgbCUTgl TH LT (Lpen cor mugpios

LIS SLPGTTEIT JnlPLoSEH6HT oL L LG G) seraden

Q&5 Hlena

@DHDI. CrTLOlGT (LpenedT LGS0
ol L1 2 wkSDgl. eTerCGal AS,Oj
ImIpL0d FIHeTEHT GBIl (Lpemesr

ChTé$S BEHHaIFSTED, eOal 6THITLOGT AsS,
b b3([Hod ’ 94. @ FlpIDS HETED
FEHLOGHW D GHL_WGTGLD. adiflersan

uLb. 12.11 sapwsden e penensseauiss
(iii) werefluh FeusymH Lrsue
R0 FmpwsFev Lflens gissnaerfler leraeanindd Fo erevurentldbeamnauien
iflens 2em_gib et semoenw GubmieTeng). sTerCGal, WleTCaTT L Sens
Oaa$g1IbCUTg Lflens Hlanevenio BaEmID Hangd@ 6THT Hensulsy Lflens
oanl_51D BEHHHD. Uiflens a1 50 GFaisslinpn letGearmi L g &er
allenemaums haH OFwey LOGHTETTD Feual® LTIy eTaTlILI(HILD.
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Westermm Feuay® uwgeuenev U
Gmuilsy GuTmSSILL_HeTer b
61flLoctsr CamHeneT pLpeuLd QPIWLIGVTLD.
@ revn(h) GLpmiisertlsst ol L hiserflain

Fo glemalley HenT 6THGHIH0\%TsTem aos

Geusin@io. Eflés LAerm g emp Weir i

(L 6D 63T & 6B GIT C&ms e eid
WOerCarmi L Gen s OEIVEY Wl éireums

Caemrpin. CaCsm® wusdsid Hiileir
w L ib 2 wibgib, 9 Ceamm®h LSS0
Brflsir LIS L ETE o
STETUILRG DG, 260l FID 6THITLOGT BpésiucL B
enatenw Crrs& GlFvausmed gl
Crridler senoenw  GlLIHmI6TeT F).
@ Cs CGumev, Gp Lol edr s seflioeir
%60 LD 6D W W 6B LW Fn LD LD LD T GUT G ardliflensanio
WehTarmh Feual® LTeuedled 6THIT
FenFuiley HHHLD.

uLb. 12.12 flenennd seuey® UTaued

12.7 sa jpwrisaflsr LI % 6T

BOL_(PanD UTPSmHUNe LWeTUBSSUILIGD  OLIh D LITET6m Lowi et
CaTLOBISET FnLPLOBIGETTGLD. 2 63TEILD 2 65516, 2 (HSHFILD D DL, LOJF FTLOMGITSHGET,
UGG af®), LG SGD CFIHSHSTET CLTETHEE! nlPLOBISETTELD.

Il CauSHuiwedlsst LIWGTSH6T 6TavamauLDHMEmQILTGLD. (Qaubenm (3)Tesst(H

NS &H6Ts LIMdEHeumib.
. Quibend LweTseT, 2. GIBTHH Fenn LIWLGTSET.

1. Gumms UWTEsT

(1) auresrg@str HoBIWID : FmlpLod FIFHETHT Bevfln seflenw ABmig dGHesTneD.
STHMIeV 2 66T LT&HS F1HTH6T HbLsr GCaThgl Hev Hln eeflenw HFoig Liigmed
aumaTd Hevblnoms LeoriGEng).

(i) vefliiyens, Cwsd WHMID WedL  THS FFeTHM6T ClHTEEsIHTET

STHDTeTg 2mpud Leteflsg &0 @eflmbGung, smbflesrer FrliLgd
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WT&ES Fsansefler W65 uUgbs FeflserTs LTNEDI. @5 s eflser
PG sGeramwamul GUDHHLUILSTL STHhnvle WsHg Lefliijemsew
Gambmiailssetmet.

CabigHeT oTaTUMmal STHMHIV 26Tem FHlw BTSHSHTHAT LITHFI6TET
Lol GETTEHLD. GLosy auerfl et _sudGlev, Hiflstr @\Fsensw sniplo BT FieflserT
Gambgl 2 meateney GuflsTs wanpwrs GG OUTHSDG. Fev Crumbisertsy
QenT® erHOr&HT WersEamw Gsmear CGusmser GCsmbGumg wenip
QumiEmg|.

Cusmigeflsr 165 Wstanm L b GUDD wewTey eVevgl 6THITLOlGT Fenio
Osrent mipwdms Ogefllingsr epeld GFwbens wenpemw GLmPlw

6UGGHGVTLD.

(iii) 2emrey QuUm@aTsaT @ LIM6y, GloustrOlemrul, Ieveur, gev Gif'id, Lipd

FTMIS6T CUTGTNENE! FnlDLOBISETTELD.

(iv) @udsip : Qudsb ererig oL dler CFTOD 26w FnlpLod
SETFTGLD. LIy STLD Lopmitb Gl senrae 9 SHweubnler GlFwed STTemTLoTS

Qs 2dPEDF.

(V) oGBS : SILOMGS LOGHT FnlPLOLOTE@GLD. DjeupDMly 2 6irerm mietaiuiiflserm
FnlPLOLTE GFWOLIHSHGTDET. FnlDLodSHeTenLoWlleT HTIETLONS Lo63T BT LoHMILD

pan” L1t Gungpeflanat LT'ig HeumSng).

(iv) QLeorm 2 maurmev @ ybm Brmeng seflosst GETEEIL TmipLod;
SDTFVTGLD. HL_cBMe crevstembm OleTLIGETEHET 2 6Tener. o bm HrTeTs)
s Bilewar F555@0CUTE sLvbflev 26mer eTuGeflser gulpod

SMTFIGD 2 616 SHerflLoessTenest afLpLILG aITE MDHMIFH GIL_VL_T 2 (hauTHDFI.

2. Blsmflsogienm vwebraeir

() yowasemw Wsiresllwpd ofPLIGUTHESD : L 6TaTUG  &ThHD6v
2 GG TG, 9| TFesfld Camobiger, wra GUTeTn HevTo FIFH6TSHereT gnlplod
S IFTGLD. Gauelalmd Lens, Coew LigGemw @ibeasflenw) BemL_aIshH@, (LGS
Henad FISeTHeT oT1Hrmer wWersmanio Gasmem sasbsefler aldfGu
OFaISsLILGSDGl. Qs S5 1qmer GSTHLD FIH6TSH6T WlsTHW (QLoH S
of pug uTHeTmar. eTarGal, OTH FISHMMEHET Hevefler g LILITSS 6V
afpLIy uTHlssTmer. @b afpLIg amsEssE ST Ope aflpLIgaTs:S eTerld
QL.
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gl euru|sser

S el

Werepr L b QubHm epig

Lien &

efipLigaurd s L
siLen () gné
uLb. 12,13 sn_Gred yemsefpuigansd

(i) @By HTumLWTSESHD @ Qubens epevbiseladlmhg Henl d@b
bl umgeflum wHYID WTHESET 2 6Temer. LI STTD @\bhs HHL_6ir
Cars@Curng urseflumamea 9PS5H WTHESHmET afPLILG ITEHGHHD I
@bhedT GLyBrms LweTLIHRSSH6e0TLD.

(iii) wmbgHIHeT @ LWSTLRSSIILGLD GILICHLOLITETEHLOWTET  Lo[hHSIH6NT
lPIOG  HETEMLOU|EDL_WSTGID. FTTDTH, FVaIT FnlDLOOTET I|TESITTC  SHevsT
WHHESTS LWSTURSEDI. OFnT GTULBSS FmlplD 9| 6HTLY 106w
vweaTUGED . Falpo Camevl” 2en& epevld GlFass 2 Ha|Hngl. auuiln
Camenmmisend@ wsetPwu umdw (Milk of magnesia) ereirp LimevoD
LweaTUBRED . Fmlpld WHBHISHT oTaflFev 2 Saurliubeasme L&e)lb
LiwereflE&m ).

(iv) usafl®ze :  allevi@ CHTOHET dnlDLOSHEHTENLOLENL WL, @)ena
CGrmbleir Fentoen GILIHBIHLILIFHTE) THITLOIGH FHENLOGHU 2 EHL_IL FnlDLOSFIHeHEIT
Qubmieer Lmefler e1eirm Gumhefley eplps emaussliILIGHDI. eTarCGal,
afpLig aurhl sy ar Cpme el _&5ng. @QshH& UsallBFev ererm OLWIT.
GCrmblud 2 Ciysen Lmafllais@gl uSHeoms LweTUGGDFI.

(V) @l s Gser whnib Nefivser : saentmy SUH 6vevg)
Oavayeomui® Wedibgseflear 165 oofl 2 erdamigw HeveuT LSTmeniol
Hmlpsans sLail afliuL 1" Hser SwrflssiiGEnsg).
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(Vi) @utiur QFBTPDFT®6V : QIUILIT FIHCTHET 2 66T FnlDLOd HEHTFCUTET
Goul_L_geiv (latex) s1@mbleir semiowjen_wigl. ool L_denen af LIt T @eushesr
eeuld @\riitieny GILIMeVITLD.

(vii) Qzmfbsrene 2 HuEEH QurmeTser @ Quuist, Qs QFHTGIL]
Wemmaioig &, @i, e’ @ensSser, Solwesr CLimen gjenearsgib
FnlPLDG HETFCVSHGITTGLD.

12.8 umedwmIgEeiT

@eman BITo-HiTn Fmiplo OLILSETTGD. JSTaugl WsdF Fnlu gierflsem
wHGDTEH BrodFe LgailuleTer erILTGLD. Bel@ $60ES5I I a0
UTHWGETE| Se0&55dmIq W @Tent(h) BiTobisameT @&ais@&HCUTgl, @ BT
whonTm BTwsse Liflenswuem hgeTensTs Henl S@GHID Falplold LITEVLOLD
sTariu@n. GUTgauTs @@ Biwh Brms @ MmEGn. @QTenth euenHw e
LIMGULOBIHGIT D GITGITGIT.

(1) eremGlemrs LNflenswenL_pgiemer BT (O/W sauens),

(i) B WfemswenL_paiemer crar@emrui (W/O suens).

W36 auemauiley B Liflens 2em_si0ms 2 66Tl LITEY LOOMID WPSHLILLFSH
Hifib 9y sHwemen @QBHE FTTHISMTGD. LUmedley B OGasmapliy BHriley
aflgailujemengl. @Quen_meugl emwiilley eTebemul Liflens 2em_sioms
2 61 g). Glauetblswril hHmib Hifb Y Fwena QsHE FTETMIHETTSLD.

TeotOlemrl obHmid Hrfledr LMELLBIFZET HemeowHNFTH @HLILISTH Fov
Fowbisefly geme @uen® BEGHemTs Lflbg lbh&ssrner. sTarCGe,
LMLl eng Hleneowns maudhGHLliLshE@ Lmend styessil (emulsifying agent)
CarSSLILBED ). LIT6UL0d HTT6wT FnlDlodglshe pHmid a1 555 HE0lent_Cul
R QewL_Hlansy IHFma Cambmials&ng. O/W LmeinsSh@ LCrm Lesrsetr,
s (QUM) Quibens wphmib CFr@liy Cemiiyser Cursaimemea LML
sryenflsenm@go. W/O umeung@h@ Gsmipliy sflvmisefle sards 2 Geuns
2 'Ig6T, HewT FhIGeN 9 vsanTe, allend@d &Ml Cumsmmens LML
FMTEsSGTTGLD.

umeulobiseneT Liflens 26m 5868 epevld HiTdsd GFwemd. MMTS,
Wflens Brwseng Cors@gbCurg whHOnmm Her AOSG 2 (Haumgib.
umevLodHapieiter Fierflae GLimbuTad eTHImdlesr Gemioenwt GILIHMBIHLILIFTE,
st LGeflwllermey afipLig eunds @Quenin. LNGreraflusr @udsin Hmib
G-&TL_T6L  aflenemadHemen LThIGeT GubmnieTerer. Galiulitibsdgisev,
Gefitallgsmev hmitd eflsnrsenL_ai (Centrifugelipsuid LimeviobigseneT %eofldsesf]
Brroors LNfdEeurib.
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e ST ([H
(o] efwrer eflon_ows baimblsbhidsey.
. SmIpOG GIS6TSHT 6T LievdHerTey QL GLwTEs e _aig)
(a) Weresflwmh FeuaL®h LITaIeH (b) s’ CGL_nGunmy&erv
(c) Wsstasflwmd amipori Nl (d) erevg1” Gym Cumr&asiv
2. alenarGous ombyluilerme s allmaruilsr Gausb Fsflliieng LeTeaimLd
6Th% SMyewnfl Fflwums FniSng) ?
(@) g augans CaihosHss60
(b) g1seiissr 2 (Heueay
(€) s 1gem bped G5 S5
(d) Henfraybp YHod GmDBHD

3. yems (fog) snipod sengsedlsy 2 cemene

(a) Brros@apisien curry (b) urrwyaleyieirerm Hiriotd
(C) Devsriog Bayictrerm eurmuy (d) suryyefsyieirem Hevstiotd
4. eirLmev ailememalh@ 21 LI 1535
(a) umevioid (b) sm1piod Femyasy
(c) Gou1s semyaev (d) pssrmidlevamev
5. Falplod FHIHETHEHESTET 14 6TL_Mev ailenemalh@d HTyewnTid
(a) Wetrsenio @)HLILISTE (b) parils Azmev
(€) arfl 2 Plshasev (d) gparll aflevsed
6. @ubLiwed LTS SAUTIILRSE . a1 Guimgl LTILG SeurliL’_([Heier
Qurmer GlausflCwmSn g
(a) Ganiuhenev 2 wigpd (b) Qautiid @smpuyio
(C) 21310 2 WD (d) QsBlay 2G5 M@ CuUTg)

7. Falplo WHHSIHET 6TeMGHle0 2 I HeugliLL & SHTIesnTid
(a) oemeu gmilemLowTesTen 6y
(b) ojeupemm er6Pev FHwnidsevmd
(c) Crmuyessr_m&@1d HpLOlseame 6TeflHe SHaIhHev
(d) ereliBlev 2 1 o’ B urtig SartiLGSDS
8. eraOlenTuiled SenTIdhdnlq Wl FTWHMNS LITOLOSFIL 65T Hedh@GICLTH IbHs
umevold BmobmsTs @ mULissr 9)bg LmeLoLd
(a) O/W (b) W/O (c) OO (d) wiw
9. gpvmsmear YoGarTs GO elemeryflaiger  epevid
amanl geGarbmid GlFiyiCurg LwsTLRSSILHL allmerGaus LTHM)
(a) Ni/ 250°C
(b) Pt/ 25°C
() muiGarmedemev LIGHwTs FemTaypd Gewunn’ 1 Pd.
(d) prGasr Hds6v
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10. Gau@s LpliLys a5l 615 HeunTerg) ?
(a) Berrrg; FetTemLonjemL_ W)
(b) @she Seriam b CsmaniLGE)
(€) uriys seaupd Gunmeflssr g L AHSGsmer CarhHnialsHng)
(d) uptigg CamobiseT 2 heur&esTmesr
. LImTeLLOID 6T6HTLIG SLDS ST UDMIGT FalDLDd HEDTF6V

(a) Quessr(® Devvriomiseir (b) @uesw®) Brromiger

(€) Qe aumuysse (d) 2@ Savriord HmID Gb Birtotd
12, SnlpoBISEm6T GTWIHLILGSSID (LPeHD

(@) efpLiLg eumdssev (b) Hfzev

(€) em_wmedGsiv (d) ang s 6o

(] spfipy sundEwruseflsn eflan_weil

UglILg SeuTds - euenruim).

FnlPLDS SHEOIEFG - QUGHTW).

LOGSTGSTITD LIGLIL| GTGTDITEY 6TGHTGHT ?

allenastCaus Lomh 6T6TMTeY 6TedTesr ?

@ mamawrer allanarGals THM elleNaTHET WTenal ?
H6TT6)| GHLOWBIGET GTCITMTEY 6TEHG ?

QUTW-GUMTU| FnlDLD DEMLOLIL| GJ6HT 2 (haUTauSHleveney ?

I LPLOBISENET 66T GTulenoliliBgs Geauessthid ?
LIMTGULOMBISET GTETMITEY 6TeoT6oT ?

O 0N ok W

S

14-G3TL_T6L GIleM6ITe| GTGITMTEY GTGHTGoT ?

(8] Simug eunismssEndE Wsmesy eflowefl

L @Qublilwe urligs saTdEfsgd, Cafulwue urliys SaTFdsEh
@enL_Guwrresr GCaumumHS6T wirenel ?

2. urliysé samEFFemw LUTHSGID STresilaamneT allerd@s.

3. allewarGeus omHn LEIGCHEHEGD aflenearsst LIHN GOIIGILILYSIS.

4. GOILIOLWWSIIS.

() 2165 aflemnaCaus omhy)

(i) sonme) allensrGauss wmh)

(i) setr aflemenrCous ombHM)

(iv) gesrtin’ L eflenerGous Lomh)

allematCaus Lomhoid LpPlw CsTeTenssenar aflour.

alleanatGous THNHSHET LILGTHMCT 6T(LOFI%.

Liflena (pemm eLpevld FnlplobiseT Hwmfldsemnev aflurl.

OHTGLIL| (PpemD PLPGVILD FulpLobIgZeT FHWTilgsenen aileurfl.

G WIGINITETES

(1) gntpo LA, (i) Westermd gntpo LMLy, (i) Biessr eulg s’ L 6o

O o N o
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10. @OILIOLILYIS.
(i) viGyemaflwesr @uidsio.
(i) ger_mev eflemeray.
(ii)) GamrdGanmel v QL L HES.
1. Weteflub Feuay® LITaUGL 6TETMTEL 6TetTerT ? alleNd:@s.

12, FulplobiSerlsdT LIWLGTHNGT 6T(LHSI%.

Osr@Uymy :

urlig SaTFs eTeTugl @ Hewrio jsvevugl BirosGer Lrliiley s,
Camngder Gane 98 sfszsi. LTS samddunearg @ubilwe LrliLd
SauTF8 hHmid CeuHuilwed LTS FaTds cTar @\HeuensUILIHID.

aflemarGaus wrbml eTerlg) o Cau) allmaruilsr Caigdhamd LOTHM G 1w
am Gamowrglb. @FoFwe 1w alenarGeis THOID eTaTILIHID. () enel
R UG SSTT WwHnb UoulyssTear alamearGais LTHMBISET 66T
@ mauemalipb. @ _Blamey Garod 2 man@ld GlsmeTens HmID LTiLb
saTds Oasmearens Y Huma aloarGaus wLTHVESmH ailerd g
QS TN S SHGTTGLD.

I IDLOBIGET GTETLIGNG SHemTFe WHMID OGFThiIsn 9 HuabHnbG
Qe fleeowrgd. Wiflens 2em_si0 whmid Wflens BHlansvenio
Y Fweihenm CUITHSF FmIpLobis6T alensLILIBSS LGS sTmer. Liflens LoHmib
OFTEUIL Wemmserfley FmlplobigeT SWTTSSILHSGTHET. FmIpLobISeT, (Q)uids,
aarfl Lbmib Wleiresflumn LissTHemem GlLbHm6TeTeT.

CupCxursir HTV®ST ¢

1. Atext book of physical chemistry - A.S. Negi and S.C.Anand - Fifth

Print, 1997.

2. Essentials of physical chemistry - B.S. Bahl, G.D.Tuli and Arun-Bahl

- Reprint 2004.
3. Text book of physical chemistry - Louis and Glasstone.
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13. Ble1Gauufwed - |

&omedsit GaEr’ ur®Hgeir

= Carrwmigeflear &g ySmer Caimim’ 1genarts GLThS S eunmlenet
FL_SBHT, HL_SSTL OCUITHETHET LHMID SGODFL_ &G HGT 6Ter
QUNSLILIBSS BF60.

= 26renmihS wHmid CaaflFFmihs Geammal_S5%6r LpY] ynlseb.

= 10T HL_GFIGaT opmid auedlenio Genmibs LleTLIGe] LmW yTaneflish
ClsmsiTengdenis WlHed LoHMID HeT UTDLIFAT LTS O\ST6iTehSH60.

= aedleniodlG lerLigat] Lppl O\&TeiTens oHMID YGTFTHT FLOGTLIT(E)
Ne=Ao— (A+BA) G Lii) s

= oomgGL_uiledt LOSTRTTHLIGLIL] MBS LoDMILD DeUDVIEET (LpSEILIS SIS 6M S
SHW6D. oLITICL G LHWlL H60T55 BHlHNT Wls6D.

= Bl s1_g 556, FLomet wHmid GCLomeVTT &L_g% SISGmesT LDBIL euenTienn
LopmIb eVTsHBISNAT HHMGD.

= aedlenwibl@ wHmid eedlenn Gamhs et Sener b11s&GLCLITS)
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LWSTLRSSILGHD G aedenioilleg Weugefsg A=A, —(A+BA,) /C
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= 100hm =4.19%x 10° CGuom.Q#.6

=4.19% 102 GuorGsi6?t
FLOTeT SL_SgSFoer A =K x V
V wneng 1 8gmbd Fwrer Hlenm 100060 0.01 Ny @ib.
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Ae _ 5.2

Bia . o= TW:SQO 2 =0.01333 = 1.33%
CH,COOH H* + CH,COO
C@l-a) Ca Ca

0 [H*]=Ca =0.1x 0.0133 = 0.00133 M

_a’C_0.0133x 01
K= 1o~ (1-00133
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@) eRTHMETHETTGLD.
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2
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A, Al(SO), = 57\00 AP+ 2, S0,
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aellenio GenDbhS LleTLIGe % Emd: o,
A,, CH,COOH = A" _H" +A_~CH,COO
A, NH,OH = ASNHS +A 7 OH

bamsupmely eSSl LW TGS,

aclenio 0@ Wsstugefullesr A wHriysefledmbg semilgalwevwpenn
epeULOTS auedlento Gemm LileTLgeullesr A e aumaliiGs Camevgmay afGufesr
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0 p,, BaCl, u,Bat+2p, CI-
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QpE@D. Qg sanrGuTmefsr getenemu GUT®mSSemowmoew, H' whmid
OH" gwalseflsr glid Qaneaysamet QUThSsemow|b. 9y ermed KW et ol
QautiLfleneewsd smibsr@n. 25°C o 1.0 x 1014 9 @b,

eTaTCal [H*][OH]=1.0x 10%*

grw Bflsv 25°C e [H*] wbmitd [OHT] e wHiiy 107 gy @i, [HY] wommid
OH™ yyuaflseflar Gaflaysst Symb Guomev/adl L flsy @)mdasCaueit(Hib.

78



[H] wdmd [OHT] ouellsefler  Gefeyser  Wereumomm
SETHSL_LILIHS ).

KW

BT = [on
KW
[OH_] = [H+]

PH wbmio pPOH &g @emL_Guwrer QT
PH opargl 10sd Gephs wHisermer [OHT wpmid K, e e1ips
255D gl.

pOH = -—log[OH]
pK, = -—logk,
Lsstaupid 1oL _dena FLoaTUTHHM6Td: 5(gICeaTLD.
K, = [H][OH]
JEYES OVE B logK, = log[H']+ log [OH]
ERME T —logK, = -log[H]-log[OH]
pK, = pH+pOH
K, = 1.0x 10
pK, = -—log (1.0x 10*) =14.00

etarCau, 6ThpOeumm Hilw sersFais@io 25°C o pH whmib pOH
wHILEMeT gl HoCGuTg 14.008emL 5503

pH + pOH = 14.00
Qunrgleuns, PH sentd@aer Listaimd auanssemer GISTeuT_smE@LD.

samd@ 1. o Lpssmhlsr manl rmer owelld Gsfla 3.3 x102 M
sTaxflev PH o0 Fard&HH. 21F1 LOeVDT |6V6VF] HTTLOT 6TETEIn M)

Brey pH = —log [H]
[H] = 3.3x 102
QuTmss pH = —log (3.3x 109
= —(-1.48)
= 1.48
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pH 0By 7.00g ol & @Gepains GHULISTD Sbedsemeniouemt wg).
semd@ 2. o somrsder pH wdiny 7.41 srafley, H*ojwefseflsr
Qadlenais Sasa.
Biray : pH = —log [H]
O  [HY] = @m0l sma [-pH] = er@ioL_sens [-7.41]
0 [H] = 3.9x 108M
sanid@ 3.25°C & o sapgadssr pH = 5.5 sraflsy [OH] @ sawrsH6.
Bty : pH+ pOH =14.0 U pOH = 14.0 — pH
= 140-55=8.50
pOH = 8.5 O e1@moL_deng [-pOH]
O [OH] = &)oL _sema [-8.5] = 3.2x 10° M

sewrd@ 4.0.001 M HClsengsadssr pH e sesrs8 ().
HCI ———= H'+CI  HClgn aedenio 10l jilevib.
HCl a9mhg Senr_g@io [H] oyerg $felmba S s@io [HY] o
(1x107) ol @ siom@ib.

U [H] = [HCI] =0.001 M
U pH = -log (0.001) =3.0
U 92131 m auedenio jblevib.

senrtdh@ 5. 0.1 M 981 1446 gflvsFHer PH @ serd&lH. &L 146
oflvsSsir LNflens ordleduflsr iy = 1.8 x 10°M oy @io.

UeOleNLD GEMDIHS IILOGVBILETHS S,

H] = JK xC

J18x10°x 01= [18x 10°
1.34x 103M

O
©

T

1

—log [H] = log (1.34x 103)
0 pH = 2.87
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samah@ 6. Ba(OH), 9garg ausdenio 0@ srugefl staflev 0.02 M
Ba(OH), 5w senraeilsir pH g sewts5(.

Ba(OH,) —— Ba&* + 20H"
0 [OH] = 2[Ba(OH)]=2x0.02=0.04 M
0 pOH = -log[OH]=1.398 = 1.40

U pH = 14-14=126

13.9 STRISND %Y FNHGIT
QIS Fal1b bmid Gsmihibameamsvuiley Hlaupn LfGsTsmaersarfley s
seraemev G PHGL ommmosd eneubSmriLigl auFwnTEngl. (@)sener
SMBIGZE IeMIOLIL| VeV F] HMThIH HenTFedle aulflGu HemL (LpemDLIHSSHEVTLD.
SMTHGN SOTF oTaTLIg APgene IOlwd JYvvgG SHTISHmS
Caré@Cung) seyaedlst PHmmosy @)mUnGsun@Lb. ommns, e bl
sangaew PH e 5058 PuwGDGIl. IFTag FNlFHee| ILOVID IjVevF)
HMTSHMS HMHIG0 senTaayll et Card@bCurgl PH Wad fnlsenCGer wommiGmg..
Qe GUTglaTaT HThISM HeNTFOSHT LilsTalrhomm).
1. aelenio @empHs flevid HMID NCH IlevsGHesr af flwdlg smrsHHesr
211, @emen ILfley FTHIFHE HTFVSHET 6TTLILIRGGTMET.
smeirm. CH;,COOH + CHCOONa.
2. afflub@enm sy wbmib 9Feir afflwidlg bl 21y Geneu Sy
SMBIGE HMTFVSHET crariL@ib. Frerm. NH,OH + NH,CI.

STHISH GFWe (1pemwm. &L 195 flevid opmid Camgund &L G
FEOTFOIGT FHThiG6L eHLOLIHLI FTRTDTEHS G1EHTeT(H) allemd:seumLD.

CH,COOH H* + CH,COO"

CH,COONa ——> Na' + CHCOO

a2 iLmergl wuagiots usiluraste, CH,COO™ Gungiousismen

8% gemaley FmHEDG. OuTg wel aillmerallest sTyewions: FL L4

oflevtd Lflenawen_aug $OGSLILREDS. Qg H" guwellseflar Gadleame

GMOUILET SHengFelsst PH 2 wmSngl. b Smhise senraedey Fio GomeorT

(0.10 M) jerrailsy &1 196 flevid wpmitd Camguib &L GL L 2 6rerngmev
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PH = 4.74 9y a10. Agera; HCl oeveng NaOH grhissd senysai et

Camd@Gung PH sTeuaumm) LOTOTON 2 6T6Tg) 6TeTLIMSHE HauasfliGLImLD.

SIS Henggedesr PH FoBlencvenwt Frihsg).

CH,COOH CH,COO" + H (D)

Gomgquid 98 CL 1 qpupaugions uafumssiitGeasre 5 5H6me)
CH,COO oyuaflsem smbise smrsedle 2 6merer.

CH,COONa ——> CH,COO" + Na' e

1. HCl @ Gaita@1oCung). HCl e Gaitdg@ioCuing), H guwefseflsr Gamley
253 MH@h. @amar 9FCL 1" guellsepscr Qementhbg Liflanswamwrs
CH,COOH @& sn&sapar. erarGea, Gsrdstiu@in H' guwefser
BHBLUTSSILHASTH SIS0 Sengsedlsst PHwommmosd 2 drergl. CH;COOH
ar Galey @sMiingre, gwbeame (1) auetiugsid psibg H owefllserfer
Qalenan 9B fEAng. Qg HCle Cors@nCung) smhisd sanysedsr pH
wHIL DsF Flgene 2 wmhaens alleTsE@GHnII.

OH™ g GaisEwbGung

SMEIS D
SN TFD

H" g Cois@bGurg
uLb. 13,3 gfled Frase smpsedlen Qsweun’igen elendsd

2. NaOH o GarsgmCungl. srhsd sarsaler NaOH e
Cara@10CGungl, OH gweaflssT CH,COOHay st @anewrig CH,COO wpmid
H,O owaug smSmgl. e1eCGer, smbisey seraedlsr PH ommmoey 2 6irerng).
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@GsCGumed NH,OH/NH,Cl griise sengseneowjip allemdsevmn. HCI g
Gairé@Cung H" guweflser NH,OH ay_sir Gaibg NH," ohmio  H,0 sneu
Smhauzmew PH womwmos 2 6merng). @CxCumew NaOHe Gaidg@nGung), OH-
guallger smhisan sersaaster NH," owellsen_sr @eenbg NH,OH
2 FHHauHTev, PH LOMDTLOL 2 6Termg).

H* g Ceis@bGurg

SMEIS D
SN TFD

OH™ g GaisEwbGung

uLib. 13.4 sy gnRase® smrseller GFweunigen elendsb

Clamesor_freer sweun.
R blev HThISD HengFeder PH 9 arg aedlany Ganbs levdSHesr
Wiflems wommledl K, opmib, ojdlevid opmid jger o Lifler Gleplajsafledlmbs)

56315 SFL_GUITLD.

auedlemio Genmbs dlevid, HA afleir Liflenadamer swosstum®h LisTtaimLomm),

HA H + A
. K = [H'TAT]
R =~ [HA]
[HAJK 4
(216V6051) [HT] = W .. (1)

aellenio GenDhd Ilevd Goowbhs enCGeu LilflenswenL_Hmg).
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azer Lflens afsomerg A~ oueflenwd smd (Qung owefl aflenerrey)
(Na" A7) 2w Gamiugmey Cuoaib Gon&Angl. @Q\ser allamerars,
WilenswenrLwrs 9bflevsFer Fwoblensvd GlFdleumesg iflevdFesr GHmL_dad
Qevalib® Fwwrgb. [AT] e Fwhame Qedeararg 2 ifar GsTL_dad
OaMlallb@ Fowm@Ld. eTerGean FoastUmh (1) gL't LIeTaImLommI 6T(LHSHETLD.

H] = K, x [epflooio] )
[2010]
91zmaugl [oflevid] ereiruig Cardsiiut L uilevdFer QTG54 Ganley
wpmitd [2.01] eremig LwesTLRSSILELD 2 ri st Gafle) 9y G L.

FLOGTUM(H (2) 6T @BLDWPLD THTEGSH L Sens 6T(H5sS,

—log[H] = —log K, log L2fleoto] . (3)
[2-01y]
—log[H] = pH wpmio  —log K, = pK, erafléd

[N 2
pH = pK,—log [201] = pKa + | I |

2 1
pH =pK,+10g [opdeib]

@bz Gsmrrumars Gamer_Taer - CangFaLimed FOTUTH {0605
GQM6NsTL_TF6ST FLOGTIMH GTETLILIHILD.

@ CasCume, STISTHSH SOTFNISHEG OCANETLTFT FLOGTLIML enl_
aU(HeIESHUTLD.
pOH = pK,+log [2t1]]
[moD]
blamen_iirer Fwdun’_ geér padhudgeuin
1. aedemio @anp flevid wpmid 2 Ui fer GFmL_s5s Gadla), HMID
GasmRdsin’ L K, wginledmbg smhisd sagsedsr PH @ sewrd&l_somib.
QAT HMTT HTHEIHN HDTFISHTET OlameT_TFaT-CamaeLmeud FLosTLIM(H
POH wHiewur Gasr®riugme, PH wsiumearg (14 — pOH) O @ik g
HeTSGEL_LILHGD ).

2. 50GLomeu™ 9j6ema] LBlevld (DJeVeVGN) STTID LHMID 2 LI | Hlwieui)lesr
FMHIS6 SenTFeolest PH wGlienL gemalBhiaigesr epeuld aledlento @emn |Lilevid
(9Jeveugl auedlanio GHenm SHMib) Y Hweubmler Liflend omdledlenw semTd:&L_sumib.
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pH = pK, + log [Ligm)gb]

2 1
EYENOTE [2.01y] = [opflevid] eresflev, lOg ﬁ

=log1=0

PK, = pH

Semail_'i@io pH wiy, aelen Gop blugSsst pK, wdlisnius
31583l CsCume FGLOmeTT ST HTHISHH SenTFalladhbgl aedlanLo
G0 &IS58 PKy semréGl_sumib.

3. MhIgG Semraal 6T CaHrsasliLmbCurg 9blevd wHmIb o i 5ebr
GFdleneu LomdPl Coemauwimest PH 2 6imem FMhIS HenTFenev FwimfldseuiD.

ausdlenio Gemm IILleVID (9Jevevgl HTTLD) HMID 2 Li| 9 Hweubnlsst GlFvle)
@remalh@ FowTs 26TenGUTE FSTHIFH FMTFO [eil@ OFwOLIHHDSI.
@setourmer PH 9 arg opdlegSesr pK, wslidlb@ &l 2 6rerg).

sand@ 1 1 0.20 Gomev/e0l 1T CH3COONaLDﬁ)QJLb 0.15 Guomev/e8IL_L_iT
CH,COOH2 sirerr smhised saraeist PHep seamrs&H. CH,COOHsr K 108
1.8 x 10°.

Giro K, = 1.8x10°
pKa = _|Og (18)( 10—5) =4.7447
Qamam_fresr swarunGpH = pK, + log [;Lg@m]
= 4.7447 + log—
0.15
4
pH = 47447+|Og§

=4.7447 + 0.6021 — 0.4771 = 4.8697
sand@ 2 | LCrmiCunalls oufwsHsr K, wdiny 1.34 x 10° 0.5 M
Lo ICuwmefld ublevtd wopmid 0.5 M Comguid yCominiCuiner’ 2 e
sersadlet PH e semra&\®h). BT CHrsg s61 Ienenal @\HLoL bisTdEnGUTS)
FengFelest PH @i ereiresr ?
&ira) ! yriiwrefls guflvgser K, = 1.34x 10°
O pK, = -log K =-log (1.34x 107

Gamet_iTaer Fwosstum®, pH = 4.87
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|2|J ||
PH = pK,+109 [ o feoin]
= 487 +| E)
- %905
pH = 4.87

whOpT®m HTey. Ll fwrells oflevddsir Lflenad Foflensv
C,H,COOH ——— CH.COO +H*

« _ [CHCOO H]  0.5x[H*]
a = [CHsCOOH 05

= [H
0 pH = -log [H]
= —log K, =—log (1.34x 10

O pH = 4.87

13.10 pH Bpmismi g &6ir

R0 Hobism iy ererig) afleneruiley FHUILTN ailemer (L4 HsLING
@ misiereafluiey fimwrbmsens aHUBRSSID @k CHFTOLTGD. dlev-Sr
aflemarsarfley @miSiLererflenw sm_Hib GaTobIseT Lflev ST HIMBISTL 1q H6iT
GTRTLILIHID. FTTNISET. Llarmeurigheler wphmib GlodSlev 9y rehs.

GeucuGaum PH 616vemev LOFIIL|S6rTlaiT 26m_55F60 GO L HiporbHndens
gphuBssdamigw Corwmser PH Apdismiigser erariu@om. pH
BnBISTL 1 Senem jdlev ST BnBISTLI 1y S6mTs LweTLRSS @)ueyiib.

PH Blmiusm’ igemusg; Caimiblsbissso

ealeur PHBDBIST 1q ujb @A’ L pH stevemevuiley Hindeng ombmitd
GFwey HDHISTL 1Y 6Tevenay eTasTILIBID. Fov Hnmisml 1y serfler, Blpmism g
6TGUENEVSHGIT LIGTaUHLOTM).
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BwmbisT g uiler Hpio
AIOTEA (T PH srevemev | 9qiflev 2emL_g1p SN 2TL_&ID
Qg0 | T6ha 3.1-44 o6n T LD@h F6IT
OlgFev Feul'iy 44-6.2 Fouliy LO@hH F6IT
LFestmey Feut'iy 6.8-8.4 LO(GH F6TT Faul'iy
LYestTevL1ge8 6t 8.3-10 BimLobm 5 o6 T

R levd syl el sTrSmg CrsgCurg, HY guweflser
Qugiauns smsGer OH™ guueflgerm phHBmwTSSILEEDG!. eterCou H'
ouaflgeflsr Ganve) Frmas Gampbg Osmeaw@i, PH wHly 95sfdgs
Oamar®io apEng. @misierafuilsy pH I ebyar 2 wmSns).
Gamsaiup s1r55r sar enallb@i, PH wHILsEHESGID eIl LD
aueTuoCLITg HenL_d@b auemenCaT[H), STLOLIMTHH6 cueneTCEHTH cTaTlILIHILD.
STIOLIMTSHH60 auaneCaThs6rfledlhbgl LBlev-STT STIDLITTSSeIHE Chemauuimet
BodisTganw Csira) OFuluemd. @ IW-STT STDOUTTSH SIS G
Coemeuwnet HIDBISTL I 616G HIOUTTSS auenaTCaTL 160 FHieblye
2 WH  eTVMVSGeT Iemiow  CeauasrHid. etarGal, o1hE0 6T
STIDLIMTSHHEISH@GID LWGTURSSUILIHILD (LOleVLDd LoDMID SHTTSHF6T Hestenio LOHMILD
BimssT1g uflsst Gaueney GlFuiib 6Tveney Y Fweubenn OGLIM®HS S HimbisHT 1
Gaima) GFruuliGsns).

1. ssllmw 16l Slflwjms ssSlowdlEg &IFHHL G &HJDUTTHFH6ED
(gmesrmy. HCI vs NaOH)
@3 auena HTIDLIMTTES6060, @mIS Liemerfluilsy PH oG ommiaig) 460mb s
105@ Y @L. stanCGet, Qb5 eTevemauiley 6Ths Hngensg wrHHls GaTarEnCaT

215 Csira Qauuiu@sng. otarCel, @Qbs eNs STOLITTSSHDHEHE S,
LesrmeuligeS et GUIMhdSLomesT HiDHIGTL 1 WTELD.

2. wellmw Gom SlifluGms susSlenw WG &ITSHL &1 b UMTdHgen :
(enemy, Shdewmesls bl VS NaOH]
Qeuauens FybumTdsedley @miS Lsmefuiley PH gjemairerg dnsenGa
ryuGEDg. PH wHiunerg 6.50®bg 10 4@ wrmSng. tertmeolisessr
stevamev 8.3- 10aueny @pliLigmey Gumhdsiomet HlmmbisT g wr@Ld. GlodSlev
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rehs Binmasmiguilsr Geaeney Gl etevemey PH 5 @ Govans
@ @ULSTR GUThGSSomeT HBISTL 1g WTE LweTUhSS @ueorsi.

3. cusSlemnifl Slifleudens sussSlenn GHom SMSHIL T S0 UMTdgG60:

(smsirmi. HCI vs Na,CO,]

HCI Guneiin auallemninifllg iflevsens Na,CO; CGunsin  auedleniogenm
SMISFIL6T Srounis@gnCurgl, @QmS yereflulles pH gerg 3.5 wpgev

7.5 5@ wTYISDGl. OGwsFHa 9 rehs PH sTevemevd@er per B THMIS
G&meTaugTey QUITHSSLOTET HIDHBIGTL 1§ WTEGLD.

FMTSHTGT H6T |66 FMTSHTGT H6T 61T SIS H6T |66
(8) auedemin 1A (b) acdemio Gemm () auclemioidlg dlevid VS
dlevLd VS auedlemio Idlevld VS auedlentolbl@, QUGJENLD GHEMD SHITILD

0@ STy SITTLD
E @mi®iser

4, cusllenn @mm JlblevGms sueSlany Gmm HPSHFHIL T GUD UMGHH60

(#mesrmy. CH;COOH vs NH,OH ]

Qb3 aema HTbLMTSH60 @mISiLjemerflufley srlwmet PHwombmib Blaipms).
sTarGal, auallemio Gemm Iflevsemsg aucdland Genn STTHFIL 6T HTID
umTEGLGUTE 9| L auenentuiled 2 6116 6THg HIMBISTL 1 enwb LTRSS
@ uwevrg).

Qlev-amy HnmsT g sefler OGFwduThsamer allendGausnd@ @)Tes(h

O\ FTETENHHAT D GITGITGIT.
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1. Shsivsumevrl’_ blamenens

pevaumevl eTeitieu 189110 gyaur®h) @)S0\sTeTensamw 2 (heuTHSHeTT.
@ gradailusv GsTaramsmw I liLumLwTsHs OsTeTL g
@ &0 sTaransuilerLig, flev-ary Hobis 1qQwrarg aelann @Gemn
2JflevomaGauT 9jevevg) aledlanlo Gemm HTITSGAIT 2 6TTETG)l Jenal HenTFadls)
UGS HwanCGar  guaflserrs UflensweaL Gearper. uafl  wHMYID
Uflenswent_wrg g eubiger GauGaim Hlnbiseflsy o cmemer. em 55660
serenenwl GUTmISH HDHBISTL 1 WTeTg QTG 0 oIl aldh5e
QLIBLDUIMTETEOLOWTS 2 6116 g). 6TaTGal, 2eml_&55)65T Hettento LOTMIOCLITF Hlnib
wTHISngl. Nermligeder aedanio G IBleT@GLD. G S TFedlen
uGSwTs Wiflevswen_Gngl.

HPh H* + P
LflenswenL_wirg aig eub uiesTlwmesr el auld
(Blorobm 1) (2enzm)

gflev 2em_s5500 H' guuesllser 2 uflurs 2emensmd Gumg ouwesf
aflenerallssr smyewions HPh a1 tiflemswent_sd $0$s0U0EDG. 6taCGa,
Bnmsm g GumbuTerenwTs Wiflenswusmwmg agaghssy @\mLiigme
FowbnsTs 26mengl. s1y 2em_siGHe, OH guefwrerg HT guweflanw
BHBmOWTEE Beord sHEDG. Qper smyewtors HPh flaswen g6
FTHFUTED ). 61erCou, HiwmSHTL 1y GLIHLOLITETenLWTS Iwesf] aulg eudbGHev
@ @ULsTe, Liks BinwenL_Sngi.

MeOH Me* +  OH"
LflenswenL_wirg ag eub el g b
(Lo@h&Feir) (LN s)

515861 (Weitasflenavuiley 95s gjema OH™ gueflsst Qmuingm Gumg)
el afleneray smyemtons MeOH Liflenaswen s $OFSLILGSEDF. STT
oenl_ 5560, Hipbism 1y GLbUTETemwwTs Lflenswem wrs  aulg aihGev

@ BLUILISTE 1oGhFeT HnLoTs: 2 6Termg).

il semraedev, H' gquaflssr OH gweaflsen_or Qeanewrbg Hand
SBHDFI. TarCGo, 9|Lflevd HenTFedlev, HiVhHISHTL Ly GILIHLOLITETanLOWTS |wiesf]
Qg 55 @HLILISTE 2a15T Hindens GLIMIEDF!.
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@) 505m6Tems, aedlenio WG Ilwsens alcdlenilo Gemn HTTHFIL 6T HTID
umTggedler Gung) Kermeoligelenert arer gflwmet HiomisT g wrs Caia) Glauw
Querg eTeTUms aillemdGEngl. QmiE yemeflulley auellenio Genm
HMr55e0mhg HenL_d@o OH oweflsefler Qane 55 @GaDaITs 2 6Tergme
Lesrmevl 1565651 Dwiesflumgey HlarpeaudHevency. 6TarCal, FLomet Lieerflulley arflwimest
L Bloid CameitmieuGlsvenscy. Chenaumet 5% 66| aIedlenLo@eamm SIS
Gamss InGs 2apm Hinb CHretm&Smgl.

@ CsCume, el WG STrHmE asdiend Gon I Lblevd FIL 6
STuTTs@GCurg Ossa rehs sflwmer HomsT qwrs @QmEsTgl.
adleno Gemp flevid Csemaiwner HY guallsmer Qsnhse swoblanevsnu
ULILIGSED BHTHSHTH. 6TarGal, Capenanumer 5Hs eme| auedeno Gamn

Ilevgemg CaTiiger epeGlo Himwmbndamd aTHLBSS @\wseyiLb.

@whbememb  blsrsimas

@50 sTeTemSUlsTLIL, @ lev-&Ty BlnmsT1quissr BlnomhHnioTeTg)
Qe THDSFT HTrewtons: HspEn. HobisT g wrerg OlLeTS T
whnib GUWGerTerTi) YHw @\halgabsefler Qubg Fwhlameas
(Tautomeric termpeoveneuwins 2 61eITg).

- =

QueFPermui(h) cuLgeuid @uUICemermuI® g auID

R@h allgaud bley 2enl_F5Feib, WHODTEHTY STT 26155 F 6D
@ ®BSEDFI. 1 augaioTarg aedlemn Gamn STIWTSGaT e aledlenio
G leomsCeT 2 6Tengl. QTest(H g aubigend GeuCGamn HinsansL
Qubmiemener. HlpmisTI 1y 26Ter HangFedler PH LTMOCLITE senTFedev
Bnwmbonid ahuRSDG. @b ageld wHODTMm aigaioms WTHIHLCUTS)
BipLomboid BlHHHD .

FTeTOTS Lermevliseder (Quesst(h culgaubiserflsr saemalrs 2 6Termg).
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/ o L

OH on

OH OH

GusT@ermui(h Gl 6ud 9]
Fioods), bl 2en_s556 Il

2 GG G). C\

OH

@WICaTTeTmiIH eugeud Lk
BImLd, &my 2em_5d 560
D GITGIT ).

geo1 wHINIH
(9] sflurer eflo_mowg banbblsm
1. WerGarm’ L Geng GFaidgiaumsTe CauHombmid Bl GIFW ...............
(@) pHFemeowgss (b) FompLgssed
(€) WsstarrmbLIGSH60 (d) syuellurds
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. (WPFe0eV LOGTETTDLIGHH NFHEET UGHSBOT eeeneeene.

(@) L_mevr_abr (b) LmyGL () ®35Ce (d) sjeusm” Gy

. @0 FmeyTid WatCarmiL_Semg o earugef sangFser alflGu
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R WIGT FeuEHeT st updsid E etend @nliii LiuG&ng. Qs
LleT (LS s Lomasf] G\Emesst(h Byemaill_ (LpLg-ujid. LOIGT DUPSHLD, HenTFe0l6v 2 6TTeIT
allemarOummer, allemerGuUTmer 9 Fweabnler Ganle, Oealiumbenev
Y Fwabenls CUTHSSS. FILLHlameoulley e LTSS W6 2|(LpSSLD,
Sl bler  9udHsld eTarliLGHDG. HLL  Hlewewser eTeTHTE
(a)aNewarGILmTmer, allenemGUITHeT, HanrFadlsy 6 CLomeuT Ijemailey  6TTaTer.
(b) GautiuBlenev 25° C oyzemmed it a1y s etasrigl, 25° Ceov 1GLome
Qadlayeren allemaTGLITHET, allanemOILITHETSHET 2 616 (M LWleiTHSF e LOlasT
2155 C.

R leTgEedFeir G L et oo E° etard @O L@@ pgl. eurruy
WeTHSHEDE My @ el Wl WdHssHFe GGy S
Rlemeowm@lo. ZN-Cu Caurevr_muils 1leiigevdGesr G L e updsio  E° =
110V gy @b.

Zn|Zn2+(aq’ ” | CU* g 1m) | cu P=110V

Jlemilasagslear lar Spsssams bliworuilgsen

R DTS Heflms ()@ CLWTeTTey 6TelaleTa| LOl6T |(LpdH% 5SS
Oameriy hsGCT 9510 safl Weteumul Wer wWdHHWTGD. @
WleiTSe0SFetT LletTarr (LS HLD, L6 (W sLomesfl Game® Iemail LiLhiGng).
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eTaflanid, T MIHSF T LT 1pSHBHme enail_ @uergl. Osfihs
LlesT (S SupenL_w  letaumenw, Osflwmg OGS peiTer  LO6TaITU|L 65T
Qe gl 1k THsHmE 2MILTEE 9H6T LT 1pdssHme emaill_
g ujio. ybhlenevuilev 1OeTHLSEHET LOGHT DY (LSS LD

E(gummﬂpuugpgu) = Er—§
S gersen Crmbleramurs (9)mde@GCwwmeTmey

Er = Bt o sy O BT O9s QbsTe)
2131I0uTeGal, THITOGTOITLITS () HHSTeL

= - E(Ga\;m)mLuuLLg,D CUEg= 0

G 06T Wds1 el Samigl YMTSNGHMSH, HL L
manl_Jeet (WeTalmul) YmIFHsHF LT @emenrs gl WleTHaID
2 @TL_THSLILGEDG. FL L emanigImeT mIsHadHe 6 LNemTi i er
Wlastaumt 1 M H" gqussflyemen senggadlsy 25°C 6o enaussli®&ngl. Qenss
sDOeTer setenTly Hever alflCuw enamig remer @ euerfloemr 6V
WHBH55H0 HTFNIET OGlFVISHSUILIHTEDSI. emawLy Feget auru, LNemm g eTib
warafleameuien, smrsaices HY suallsmeruyid eTev& 1 gmersemaruyib
CapmbmiailsEsng).

1 eueflwereo

AWSs55 H, aumy

SHEUTEnTTIg &  Fo(h)

H, aumed @l
Pt flereumul

25°C Wéd TMH* gywer
Qanar_ senyse

uLb. 14.4 Sl emaniyrxen Wereumi
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R H L mamigreesr leteumuller Wler 9udHHd LLFFWID 6Tew
6Th S350 ST ILBS DGl BeTT6L (B WlssTauTent DM LOleTaITISmeTS
S L OLESSIUSDG LWGTLIHSS (1p1g-u|id.

et pdH1D emaill Uit Ceuesrig W 2enIseold, S L eNeunLy Fegest
IDTHOSFIL_ 6T (QeneniSgl [ WITHVSMS 2 (HhauTdhG), LOl6T.|LpdsLomes]
Qamest(®) LleiT9|pdHb emall_LILHEDGI. @)bblensouiley () bLolsiTHe0dH6T LWlssT
W55, CobHbFTeTar HMILOETHMSEHGT L6 I (IpHBHLD Y GSLD.

FTGHDTS, ZN | Zr?* sraumuiley esT psssms Semall, @& SHE
[B L enaml’ geeir leteumul] 2161 QenawrdasiiLl B @@ LleTsaid
T EE NI TR

zn |zt || B | H,( euosy), Pt

@535 LT 9SS —0.76 Vaygarmsn @)giCea Zn.|Zrf* issroumuiler
L0161 SLoT L. Rams1CLTeHTCn CUP | Cuallss LTS 5Ems Semail,
BLp&HTL_ LOl6TSHEID IeMLOSSLILIHHD ).

Pt H,(Lamoay) | HY || cw* | cu

@ssasSar Warargsso 0.34 V. @)gCa CUP* | Cu aflsr sramigssio
A GLD.

B pesas = Ecucd” — Bshe
= 0.34 -Zero
= 0.34V

CuhblFrsrear @@ Wersobismerud SpssTanb (1penmuiley

Mo H6LITLD.
WavTagl WetaadHey SHE (aueuginmib) ailesr aflensr.
2H"+26¢ ——> H,

stovsL_gmestser  SHE Cprs&d GgvGeimer. ogarmew SHE er@imusles
aumursd GFwuuB&ngl. QL ginio SHE @ mé@Cung ailaner

H, ——> 2H" + 2efsp5ng

stoosL_rarser SHEaaOmbg CW|CU 68 Qeadpsg. Sisarme @)hiE
SHE CGrmfleraumursd QFuu@@pgl. @Glohlamadgd s@bsTHCumew, SHE
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CrirdlssraumumsGeur, s1&HITOl6T aumumsGeaur GlFweoLBd. @)eSULeTLR S

6Th% 6 LleTaumuilsst (9)emTHevsHein WIT(WSSSMSWD Demaill_ (LpLg ujib.

25°C v S L @055 106 1pdBHhIseT

2035 sewrafamar EoV
F,+2 —> 2F 2.87
H,0, + 2H" + 26 — > 2H,0 1.78
PbQ, + SO + 4H" + 26 — > PbSQ + 2H,0 1.69
AU +3 > Au 1.50
Cl+26s —> 2CI 1.36
Agt+e —>  Ag(s) 0.80
C¥*+2 —> Cu(s) 0.34
2H" +26 ——>  H,(0) 0.00
PP*+2e ——>  PDb(s) -0.13
I+ 2 —— > Zn(s) -0.76

laseaugdlar iler Slppsssamss &worsslbigen
R0 WsisasHssr G et 9updsid E° erettig auevgl ymapeiter
(18Imblerpene) LilsiTeaurmill et YLpS LD - Q)L_GILmpsiTer wlssteumut (ChiTLdlesr
Loene) LOlGT USBHLD Y GSLD.
=

=k -P
oIEY L3

31 8
= 1@ mblerest(pd B0 — ChmdleiresT(Lpd s Lo

106 S EVLD

BLp&STamID LOeTHSTT LOGT (LS SHMNBH: HETHGHIL_6v.
20 | 207 |l Ay | Ag
I Lauenewruiley Qasm®dsiine_Herer E° oemesamend Gsmes®
E° =BERx-B,
=0.80 — (- 0.763)

=0.80 + 0.763 = 1.563 V
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eflmaseflar Blapseomomyu pperee b Sliflebldze
WleTGaud auflansuflssr o CiienL_ullev, aTbHw PHES allenaTHeT HlarpLom
@vemauIT 6T6TLINS (Lp6iTant’ 1 G Fmml_ (piq ujid. LOl6THeSFI6T LGS (LS SLD

Ecell @3 S1pSETeID FLSTLMTHSm6TES: O&Tet(h jemaill_cumLb.

E° =P B

(lasTasevid ar@mfeiroumus  — Gpirflsireumu

Qugleuras, E°, . . =+ Veeramre allener seitefldFanswns Hlawpo
E® fsson = —VE,3L S @\hESTEV, SeitelldFenaFwing BHHpmg.
Fmeirml 1: Sipdsent allenartuiler Hlspserenioamniud HeuurL_ml.
2Agq + LMy > 2AQg* 2N
BTe | LOGTHSHT DT HeV6TSH6I 6T lleheurd 6T
Crimdsreumu : 2Agy—> 2Ag+(aq) +2€ E°=0.80V
STEIMAGTouTU T 26 —>  Zng, E°=-0.763 V
E° = Eom@r'rLfﬂGi‘murrull - E)Gg,mmmua
E° =-0.763V-0.80V
=-1.563 V

1061 S VLD

106 S EVLD

E° s18menm ojemeumufprinigmed Qeuailenar seitefldengwins Hlaspmg.
Faerml 2 Gpdaent aflenerullest Hlaipseitentoemniid Hessi_n.
+ 3+ +
2A|(S) + 3Srt (aq) ——> 2AI3* + 3Sr¢ (aq)
81a| . 1505561 Q) mTH llenETSHET.
Gpmberaumus : 2Al ) ——> 2A1%* + 6 E°=-1.66 V
a@mblsroumu : 3Srf* + 66 ——> 3Sr¥* E°=+0.15V
E° = 0.15- (- 1.66)
=181V

10lGTH VLD

E® 1 ooy CBTOEDM G e L GQUpPlpLitipmed @euailenat settasldFanauwms

Bl Lplo.

2 Govmra UFBCH : R sangsFaiaet 2 Goons uaflenw Cabpmm
2 Gaurrsid, LFSH GlFuu Qusiom 6TeTLmS (PeiTdnl” 1g Gu gamlafi_ (pig ujib.
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agbsarGer sTiigw g, WaTGaud eaflensuiey @mIGwTs eurpid
2 CeonshiseT alslleniolss pOEHFHET IFTaigl, @mal creflFe 2 Gors
Iuesllsenms erpooenL_Geiipesr. wMMTs, aflemauilesr et LGHUiley 2 6Terr
2 Courambige auedlenioldlss arbmlseT ggearme @aiaGens weflser ererflGHs
2 CaumambisemTs @hssbomL_Germear. sTearnms, aflensulles (@ mnis
ugSulaister Zn  eraf@e Zn?* 9y s ahpwamagid euflensuiler
weTLGSuiayisTer sTAT » CGouns wefl CEH 108 steflsms Cu 2 Geunsions
RBEBHID ImL_ugID HeitarflFanFwms penL OLImILIenaI.

Zn ——> ZIn*+2e

C¥* +2¢ —> Cul

21sTaug), Zne Ceoorsid, CU* e smifly s0CLL 6 savrsadedmbs CUoys
QaeliCubn, Zn?* o s wIm&pg. Qurgans WearGmS earflensufs
@nIsiLGSulsvieTer 2 CeomshiserT, WphLGSullsyiemer 2 Coors oussflHamerr
2055 OeuefCubmiib.

Ag - smily FGLIL1g60lmbg CU 2 Canadang GauslCubnlail_ @uevrg).
aglGerafley @emer eauflamsuilesr wpHLIGHWIcTETemEI.

T 2 Coursid BiTdhs blvsSe0mbl enamiy Tegenet GlaislGuwibn @\weyioT
GTETLIGNSU|LD SnD (LPLG UJLD.

WleTGaud) auflenguiley enamiy rmas@ WeTLGIWlaieTen 2 Gerabiser
THYIHET (6ToVHL_JTesTHM6T aTHMIS OIETETEHID I FH&TTEL auedlento @G s TMlw
PHFFRFET 6T60% FaDeUTLD. FHaTTD Hengaedayieier HY e emamig regeurms
OauefiGumbn @ueoTgl. 6T mamly TeyeIisE@&Ll LarugSulsyierer ZN s
H,SO, s H' & ewanigrgermms 08 GeaefiCubm®ng. Qs Cu
2 Goumaggmen OlFiw (Quemgl.

Zn + 2H (8735.H,S0) ——>  Zn** + H,1
Cu + 2H (giss. H,SO,) 9@ Cuw*+H,
gmey 1 @ Bpssneamid WearswsGer FL e.M.f ms sawsH@.
Cd, Ca* | |Cu2+, Cusevallenasememytd 6TLpg1%. HIL L p[H\5s LOGT DYLpSShISH6IT
Cw*, Cu=0.34V, C#, Cd = -0.40enerullsir Cumdenssd sedLiig.
E®ps = se055ar il Blar 9jpssid

= Eight = Blet
=[8 L p®ss Weraripssio CUWH Cu]
- [Br L phss Werarapssio Cdt Cd]
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= Ec?cu Bed?ticd

=0.34V-(-04V)
=+ 0.74g61"_Hser
QLgILD b eTHevailena.

Cd(s) —> Cd*+2e
UZILD RHHH IenTHevallenet

C*+2e—>  Cuy

E

+ +
Cllg) + CU(agy ——>> CF o) * Clyg
E° ., Chioemm jenenaud Glamerg priLgme @aeillener geirefldmawims
HlapdgniqwGs.
Frehim 2 BpSHTamid ST G L 1Ol S BHmBh FHeThEL (),
sevailenaruilest Hlapseitento LiHMIGam M.

Ag, Ag* ||H*, H Pt.

2(9)1 aum.io. 9’
Ag*| Ageit B L e®ds et oywsso 0.80 volts.
SHE auevg) Lpib 2 66 g, 9|gemey

U By, = Brignt— Blen

E°,, =[SHEs S L o®ssider 9wpssid]
—[Ag", Ag &t B L p{%s s 2)wpssiD]
=0-(+0.8V)=-0.8\olts.

@b E°, . et8Twmn oermads GsTeETiy (pLILSTL  @)6ailener
SeiTasflFenFwms HlHpmg).

slgeur Smmeydgn EMF &@ib o erer blgm iy

R WlssTHID 26Tl TH@D leremrdansll LweTLR5S Caensv GlFuiw
QuaILD - FTEHTOTS T QWHS TSNS @W&Hs 1Ly ujb. Glaulil @uids @\wedssr
Sl LienL_uiley e 9 Hmeneuu|id, Hev5He0mBHg GLUDILHD 2 wiThg L&
Caumev W eouip Ggmmu®ss smii apigupo. W e16arug o
Wersewd et 2wihs Ll s et wsdsd (E) gm Cumey o iralle
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2 @ mdasliph WesrCarm L 586t lstaenio ojera) (NF) oy Sweubmlesr
QUBSGS CBHTHMSHWTGLD.
W =-nFE .. (1)

max

NeteiTLIg) e Gromev allenatGLIMmET allemaruiley FHLGILCLITS 6ThSHemet
Gomev  eTevstemfldemau|eiTen 6TeudbL Tmeirsem @)L 1b LTS GTMET 6TeTLMSHS
G@NSEDZ. Qg OurgaTs alameruiley eDmID G PHESID ML LD
2 Gourrs gjami 9jevevgl wasfluller @ememr@nenerd &NlSSEngI. Feraruig e
soumIGL 91zmeug 96,495m b AleTCatT L 9jemenaid @GNMEHDII.

@aiin Quissaiwedsrig, o Coaud allemartuisty Fsul’ g Gasnevuilsr
2ea], jeailenaruiler HL1q 0T Y MHnedlsy arbUBD LTHNSHDGHF FLoLD.
W =AG .. (2)
(1) wpmid (2) Sawb31
AG =—-nFE .. (3)

6TGT GT(LPSHEVITLD.

E Grmosmpwins @ mbsreastesr AG s1@mweanpwns @ méb@Ln. Fmeag)
sovallenest petteflFenswims Hapb. HvdbHe0mbbgl 6T pdsdHensd el
b, Qg Eersrig Ey @ @nlssing.

STV Sev&Fermev GUPLriILRID eTess (NFE)savalanestuiler i g eur
gbwev (-AG) @ Fioib.

FTGIM] : BLPSEETEID LOleiTae05F 6T @Mfauyid, sevaflenestuilsr S L &L g eum
QDD LTHDSMSWLD SHemTE:E[H).
zn, ze#*||Ni2 Ni. E°, 54, =~ 0.76 V
E%i2+/ni =025V
E°,, = EBE%-BF =-0.25-(-0.76)

= +051V B, = Gpioesp i jgerme

AG® =613 emD FHILILY.
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O0AG® = —-nFP,
IIFarTe Qeuaillenards@ N = 2 6Te0dhL JTeTH6T
O AG° = -2x96495x0.51
= —9746@y~6v
= —97.46 kJ.
Wemfl@ssugydaner blsudu Gudseaiuey
@preirevl FoeTum® | L6mbler seveafley arbuBID ailenesr
A+ B<=——C + D
Qeuailenaruiey erbumD s 1geom 9 bmev rHmb —AG sresflev,
-AG =-AG° —RTInJ
— AG° eresrigy, aflemar@QuUTHL %61, aflener@UTHL &6 6TeveVMD HI' L
Blemeuuilsy Q@ Curg aflsmeruiley arbuBD SL1q60T Ybmed WwrHmD J

sTarLIgl, allemaruiler agmaugl @@ Heaeuilse alenemGuUmmeT LHMID
allanarOummL_ser Oadleaseafler alfgsamsd GHSHDII.

Jar wHliewL LFeSH OFuIBmev

ac X ap
ap*ag

E steirg) sevsSHer EMF, sevailemer ‘N CupGL. oismaug NF swepid
WlestFaG Oa:ment_g) etaflev seud GlFulg WeTGaiensy NFE Geurevl” -aneyiib

Vgl 2. I HCa el e FLigeom Y bwed Gemme| (— AG) et
QLD (LPemDUiley GMSSH6eUITLD.

—AG =-AG°—-RT In

—AG =nFE
ac X ap
EENOES NFE =-AG°-RT In a,xag
_ ac X dp
=nFE°-RT In a,xag
RT acXap

5 E R M aca
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5a065fley allemaTOILITH6T, allsnemOLmmeT 2 Fweubmlsr Glavlejserlssr G
adTMI 6T6T @\ h&@GIDCLIMGI H6ev6iT L6 (oS s10 E° 9y @1d. s ermed E° sreirLig)
Fevesilesr G 1lesT B|(LpdSLD

RT dc Xap
E=F-—1In
nF apXag

6TaILD  FLoGTLIM(  OIBTeTeL  FLoGTLIM(H)
sTaTLILIH G ).

@\ FFLOGTUTL DL SLDSSEBTL_aUTM| 6T(LPSHEUTLD.

RT [CID]
nE " [Al[B]

[A]l, [B], [C], [D] opfwemen sFwHlencvufev allenatQummer oHmiib
allemerGummeTseflssr GlaMay.

E=P-

[clo]
2AFATD [ A|[B] = K (goflemevrompyad)

RT
E=F-—InK.
nF

E=P 2303ﬂ|0 K
a RART=RE

E° = &1 etreurul et 9y(1pdsid
R = aumy omled
T = Gaiuflenev Gavalssr 9jeu&iev)

>
|

= gerse allenaTuilsy @b QLB 6TevdL TTesTserfleT
GTGESTGU0T1 5560 &
F = Weraemouilesr 26| colimgGL. 9jeu&lev
K = gmrse alleneruilesr Fohlensy ommled
Jlepilarse 1ldar SlpssGmas soorddl s
BLEHTL JemTHe ailenateniid &HmheHHe OlaTemGeurTip.
M— M™ + ne (1)
@ euailenardsmer GBTeTevL FLOGTLIM(H
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2.303RT . [M™]
-SF gy - @

g S GuTmens@ [M] = 1 9@, osarme @)FsossTLm®

2.303RT - .
= —T log [M™] ... (3)%@LD.
25°C Gauiuflensouilsv,
2.303RT
—F - 0.0591 9y @b. IzerTed
00591
E:ED_T log [M™] .. (4)

@)51Ga1 arHDLOEL_WID  WOGTAITIISSTET  JeDTHLOGT D (1pdHH ST DS TeT
FoaTUT®. @G5 Wetaumil hdsweaujb allemaruilsy FHLHCwwrerme, E
IemL_w GHuFLanL_ 6TEHITenmwITHsS Gousstr(HILD.

srerml 1 1 m Zn Werteums 0.01 M ZnSQ senyseilev 25°C 6
@S SLILBCLWTETTR, @QFH6T YMTHOIGHT YWEHSHHMBHS HeTdE 6.
E°=0.763 V.

BTey | ®THeL ailener
Zn —> Zn?t+2e

aIhoLenL_ Wb allenestdamest ObTesTeTVL FLOGITLIM(H)

@i N =2, Zr* = 0.01 Marasflsv E° = 0.763 V.

0.0591
0.763 -~ (-2)

E

0.763 + 0.0591 = 0.8221 V

lgmseu ibler psGsmsd SHoorsES 6o
QIBTesTerVL FLOGHTLIM() LOl63TH6L LT DY(LpSSIHeNBS SHETHEHIL_a D LILGTLIHILD.
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. 00591
EL&.& - E e

log K

K 161113 10l6tTa6085560 HEHD 1D pHd% allemerdsmer Fioblensy Lommled]
Fmeiiml 2 1 BLpdseat WeTgsHer €Mfmd senms& 6.
zn | zr?* (0.001 M)|| Ag* (0.1 M)| Ag
E°Ag/Ag* =+ 0.80 V, E Zn/Zre*is —0.76 V.
Siray
v 1 Geprdleraumul, er&mifleraumul o FwabBlhsTer enrsHe

alleanarseamer 6r1pgl. LlerL), @euallyen® ollenarsameruyn gni’ilg, leTse
allenatenwi’t GILIm|S.

er@miereurul : 2Ag" + 266 ——> 2Ag E°=+0.80
Grdssreumul : Zn — > Zn**+2e E°=-0.76 V
WBorsoois | Zng + 2Ad Zn?* + 2Ag P=156V
[2n*]
g 2. @nifleirsen aflemer Foblaney ormled K = m
_ o 0 0591
E .= B, — log K
0.0591  [Zn**]
= 156 —— |
T Mag
0.0591  [1077]
= 156-

T2 991072
= 1.56-0.02955 (log 19
= 156 +0.02955

= 158955V

il arseustlanardanor  Fflansy  wrleSleniu  deord &l_so
R leTHesFer GIBTeiTeivl FLOGTLIM()
00591
10.5.
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3 logK =
Aol g 0.0591

gmerm 3 : Gauerefl anpl G, Zn 2 Gevrs allemasrdasmer Foblenev

Lorpledlenwd FHessrd:HI_ev.

Biray .
ug 1: s allensten 611pgis%.
2Agt +Zn =—— Zr** + 2Ag B, =15V
g 2 Gl smalldsiini L Focsrm)
0
logK = NE cell
0.0591
0 = 2x156-0.03logK
-2x%x156 = -0.03logK
logK = ~156 52
9% 7 003
K = 6.19x 107

gnem 41 25°C v Zn-AgidlsitsensSet eMfes sem@iiiy . [Zn?*]=0.10M
wpmio [Ag*] = 10 M. (B, 25°C v = 1.56 V]

2Ag + Zrt*

ey : letsvallenest: 2AgT + Zn
@)36tT GIBTesTEVL. FLOGTLIM(H)
. p _RT [AQZN*]

o 4= nF  [Ag'T2Zn]

AgS]=[ZnS]=1 E, =E RT| [Zn2+]
[g]_[n]_ T AT nF n[Ag+]2

2.303x 8 314« 298 0.1
@\ FFLo6TLIT(H E,, =156- 5% 96495 log [1q2

= 1.648 volts.
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FAGTM] O | BLDSHSTL LOGTH6THEHSG LOletTaHe allenaTHener 6T(LHSI%.
(i) zn | zno,, OH | HgO | Hg
(i) Pb | Pbsq | H,S0, | Pbsq | Pbo, | Pt
(iii) Pt | H, | HCI | Hg,Cl, | Hg | Pt
ey : (i) Semrsevbisersr allenerser
Zng+4(OHy +26 —>  ZnO>+2HO0 ... (1)
HgO, + H,O0+26 ——>  Hg, +20H e (2)
60 aflenar (2) — (1)
Zng+HgO, +20H ——>  ZnO, + Hg, + H,0
(i) oyemrsabisesr allenarset
PbSQ+26 ——> Ph,+SO* .. (1)
PbQ,, + SO + 4H" + 26 ——> PbSQ, +2H0 ... (2)
60 aflenar (2) — (1)
Py + PbOy, + 4H" + 25SQ*"—— 2PbSQ, + 2H,0
(i) Tz alenarseT
2H"+2e —>  H,q . (1)
HgZCIZ(s)+ 26 ———> 2Hg,+ 2CF . (2)
60 aflenar (2) — (1)
Hg,Clyy+tH, ——  2Hgy, +2H"+2CF
smeirmy 6 1 298 Kev Zn/Zr?* (a=0.1) // Cd* (a=0.01) / Cu
E°,2*/Zn=-0.762V
E°,2"/Cu=+0.337V
svaillenard@ AG® AG 9 Glwaibenmd semtsE 6.
BTey : sevaienesr

Zn + C#¢* (a=0.01)—= Zr** (@a=0.1) + Cu
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2+
RT Azn aCu

1Hles b0 E,. = E°. ———
SoeVLDIGIT Y (LDSHSHLD .5 N D F n ag, acu2+
_ o _RT am
- s o F acu 2+
E°,, = 0.337-(-0.762) = 1.099 V
0.0591 0.1
Eso = 1.099—"57"1l0og 501
.0591
= 1.099 - 2 log 10
= 1.099 - 0.02956
= 1.0694V
S 1960 Y DOV LOTHDHLD
AG =-nFE
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3. Physical Chemistry by P.W. Atkins, Oxford University Press.
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9ym C—H enewri'isei] LSS I LG (hS@SLD

9ym1 C—H Wemewri'isei]

3-9|FFHaLf] 3-9|FHaLf] | |

LTemaooTL 1L & 6T LTememT I & 6T

CoavCrrs & GpCrra&w 3-Caramtailfl 3-Camemstaulfl

GUGTTGHBTLD QUGTBTGHTLD LNememriiL g6 LNememriiLEeim

IDLOHHE 6! I ER Y CoavCrrs&u S1pCrra&w
G)GBOTEEOTLD G)GBOTEEOTLD

B-oFgauf O-91FHauif B-Gamessraufl 0—Caremrauif)

BTHSTe0 auF MLOLILIIE) 2 61T M SHTLIGT eISHEHLD VG {6V6VF)
@enL_Hleney auF enLoliLiey 2 6iTermeT.
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UL @ auFgemiolin : @suaienioliiley @)resst®) Cegmiq STTLIGT 2|amIdhser
wen BHleweuiled 2 6iTemar. @QFHTL @QEMLFL O LIL @G IF JenolienLl
RN ENEICIANE TR

BTHSTe0 aug el Hleneowmersms @mpUlian Frerms whHonm
BTHSTe0 euF enlILTES SHetenar LIHBS GIETETEHD LITL{eL _WF).
@QemaCw asmemud St eTarHCHTD. @HarTey (P euaienoriey gjFsauf]
Wememtiisem Cament aufl Llenewriisenmsa)ib Camentaulfll Llenewmrii|seir
SFFaUL)l LNnenTIL|SH6TTHa|D omN)SHeTmeT.

R
WRA -
H

UL @ augeud @bomhnsdSer @enL_Blaned Camownseab 2@ T&Eng|.
@euailm BrHETe0 aulg aubisEnHD Foblameuuilsy 2 6irere.

R

auemerw Gandsarme Cumern heannm LUFEH ImL_HFH e
OamsGaar (Q)m BTHEHT Il aIbSHefley 2 GTETET. iehaILITaIET.

N\ — T
| OH

@emar etMledlhbgl wHOMTETIDE WTNID SHeiteniowjenl_wenal. GLogyib
@ euallp emiolisEmHd FoblensuileyisiTermer.

@ g genwliiy (1) -OH Gsrgd dsayl tenewriiNsyiemerg.
whGpremley —OH Gsr@d Camemtaudl Lenestiillsyiemeng). odsmaulfl s
gewliL, Cament aifl genolienud: S g HHg 9Fs 2 eremmhmey
2mLwgl. IFarmew Camemtaifl eusF emioliy, Foblenevulsy ot 90% b,
FFauLfl emotiy) 10% b o crerrer.

@51 abaTeaTnTey, YFFaLfl LIS, DSDE PPETHITID STTLICT jem)ie|L 65T
@ emerd sl HeTer FFHauldl manq IeeT emissehl T Ol&Temerfl_
aflemsulley FHUGETMET. ()1 FFa) LSHedenwd GIHTETL auF enLoliLilsbr
Hleneud seitenioamius Geamns:engl. @eansCGuw 1: 3 @y JFFalf]l allensser
eTer&HCmmid. @\ Ssemaw allens Gament auflLiFedlenwid Clsmem_ auF enioli ey
@)evemev.
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FFaIfl, Camenrallfl 9 HFaNTLHEHSHTET YDHD6L Hlenew euenTLIL LD

2L DD

0.7 KCal [ Camemaf)

eneor o &g
speifl &phmib vy geflF&EmHF wrHuppb
Re6fl EmeusenTHL LTFmgl. FTHTIeT @henn emeuher eerfluiley
6TEVEVT HEMHISETIEID YFITAUHL WD HeNEVSHET D 6TTeTeT. (S5H5MBHW cperTleni
amps LNMssG5arGL. Gagsearme, Geasflaimd safl Cr HemdHev
2BTMID IeMevFEamans OFTTL_gI. QHHemnaw parflenl ‘Sermpenarabm aerf!
611G GmTLD.

%H .

GTGVUGIT Hembieflapid 9FTamib T 20 $6MHEH YFTaynID jeHevenil
IleMaVEEM6TIenL_ 61 Lflgid 2w gerfl (Bempenataybm el

H6T (panata|Dn eeflenws Fev GUITHL FH6T evevgl (UT&HIgd ILblevid
Gunsmmaibmlen) sampFadlayTCL. OFaisgCung), Gleaerfl aumid serfl Ceum
R HeMHFev I FTaniamSd: STaTHGHTD. @od ‘@erfld HLpH&’ cTarHGnTiD.
/\ /\

SeTpenaTa|Hn 661l HENTF6V EED 1)) S SHTT (LPETT
(P6TT Hena THT Heng
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@ Ssamsw GUTmHL_Samer garfl HEHMID FHeTenloujeTenenal 6TeTHGDITID.
Q@uGLITHL_serfler @\gsamaw LssstenLl ‘QerflFphs’ eTear&Gnmib.

el FPHE F4s17 W1 FanFulley (@)hsEGCLWTETIT, alevEhHLPHE
(dextrorotation)stestmitd 9FCaTogemns ausvehspbr) (dextrorotaory)sreirmio
ammIGCID. aueeh &pHAemwd GO L (+) (9p ‘d ereip GHuTEH
LweTLG S D 1.

eflFHpHS 14517 (16T 6TETHemFuller @)\hdh@&CLWwTeTme (QL_6hFLHS)
eTaTmID, FCHTISMS Q)L _6hFHLpD 6TeTMID FmISCHTD. @\eSHHSMI I
(=) ogevevgr ‘I eraitD GOUTH LWGTLRGD ).

speiflapm FsaEner Hlubhsemargen :

6T6LeVT GHTLOBISEHLD 661 HLPHMILD HETENLD 2 GNL_LEHE |6V6V. FTETMIHET ©
CHC|3, CH3CH20H, CI‘%CHZCHZCHZ, CH3CH2COC|-5 2 Fwenal. LTMTS Fev
Gamobigsm CHIBrCl, CH;CHBr-CH=CH,, CH,CHOHCOCH, CH,CHDOH
2 Fwenan eflaLphnib HeTenLowjenl_wenal.

eflapbmid, efl spbnTs Camobisamer @UGLCUTZ Wah&GwioTs
et Leovarmsingl. Cubbsmerear eefl &OHMID FHTENLOW6TET 6TEV6VT
Gamomiseflepd GemmboHE h STTLGT el BTerE, OauciCGaim 2jemIdhseir
(9) OBTGHHFHEHL6T Llenentdslitl L Hleneoulley 2 6iTemg).

preT@ OeucuGaum el () OHTGHHEHL 6T LlenemTd:asLlILL L STTLIGT
Slewienel FTenodeiTenlownhn HTTLGHT e 6TerHGHTLD.

REfFRLEHMID H6TenD pLpeSIleT FTenlodseiTento DD  Hlemevullermev
CareamISmgl 616l LITGL T mmlarTT. Q&$&HmHemnsd auTeT_anml obhmib
Cavlluey etanid afleh@praflaemd 9 CorHdsert. @earsefler Gameransuilsy
R HTTLGT jemiailedt HIeE@ @QemeTHNeTHEHD [ BraTipGHullsr HraTd,
epemeuEeen GCHTSEGHIL cUTenTID |enLobGI6TeNaT 6TeTmID (@)@ phlansvuilsy
Frenwdsetenowhy STTUmTd O&TaTL. @@ epvsdan Fiamind
SHETEOLOWDDSHTRD F).

Ereniog seiteniownn epedanml g LlbusgiL et G GUTmbsTs
ST WSTWHEHDG. @QFH6T STTRILTS a6fFpDMID HedTenLow|eiTer
WDSRMGEHEG RHHHG (@@DHsH Quan®) Cupuii ypGaef
gemwtiyger  (configuration) @ més auminiNmsE&Eng. nGeusd] ojemioriy
GTTLIG R PVSHImMed 26Tem I amidhaset L nGesflulley sreuaumm)
PSS HETETET 6TaTLmSS ST _HSDF). APSTaZ @ ap6rfFHHMID
epeLEInml eflFapnd mhwls LesiTenLl 2 el wsTulHESDI).

130



6THFarme, 1wl g Copowid GFtwiul’ L eTHFarTe 9 Hlwaibenms
FHSHv OameTGaurip.

CH,CH,OH | CH,CHDOH

CH, CH, | CH,

| | | |

|
C H— C~__ _~C—H
g e e
H D D
FTeNLOG 5 6T6hLOW| TG G| (Efremdgeitenownngitd CoHOumhbeTd
SHETENLOW|GTTEIT FLD)

@bz wrhBlud ‘cerfleEphd wrbPlud - @$er Lnbeuet emioliLjser
‘CopOUIMTHHBTS HETEOLOW|ETETENN .

ISAMD R PVSEIam FTemdSHaTenlowbnsHTs (arfl FHipbHmib
SETEMLOWGTETHTS @)\ hdS) et Limblauert emioliLyb, 9pig 1L LmGlaerf]
Sfemotiid CobOLITHHSTS ST WHTS @\hdHH60 HaFID. @)5Hemsw
PLPEVSEFInMIFHET GNSHTEV’ PLPEISInM)IHET TGN DIEMLOSHUILIHFEETDET. 6(h PLeVSF M)
efl &WHMID FeiTenoujemL_WSHTUIHSES ‘@I FHetenld’ 6TeTLICSH LAl
(WpaHGwiorertgib, CUTSILOTETSTET HILIHSHEmETLTEGLD.

‘DHTV  Feienl’ TG QLauew s sereno’ (handedness) ojsvevg
‘ConOUTHBSTS ST WTGLD. FTHINL. AIVSMS - (QL_S0S, IV HTevens
- Qg smewenfl Y Guma ‘@sTe Hestend 2elw CHOUTHHST
LIS Oamesst_ QUITHETH6TTELD.

6ifl FLPHMTSH HETENLOU|GTENT PLPEVSEImMIHET HHTEV HETENLOLDMENGL.

aarfl FHPHMID SETEMLOW|ETTET UTEL & dlevid CLIMETD 6TarL pLPEVS T M)IS6TT
‘GNHTCV GMLOWILD VG| ‘GNBTCV HTTLIGNGTS OHTeuT(H6ITETen 6.

CH,
FIGHM]. | BLFSHTES GOl
H— C*\ SMTLIGHT 6| GHS&HT6V
/ COOH SITTLIGTTGLD .

HO

FenerFenetd Hally wHDH A-YOICETT ILOVBIGET MBIV OIS H
OSTETL_cn6l. BTV 66 HLPDHMID HETENLOW|EHL NG
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CH, | CH,
R I
| I
H —C*\ H— oH | Ho— H
|
HzN/ COOH |
|
COOH I COOH
a-HGesrm yblevid sy & flevdSesr d, | -enCamiomaerm

speifl&pm&l  wonHflu s er

MBI PLPEVSInMIFHEHEG, QIesst® LnGlals 9ienioliLseT(@Qmds (LpLgujb.
@abarsarnib T aflsHphd wrHhYvusmss GN&EDI. I FaTT6
e @haphMlufer LmGeiefl gemwiiy @ @Ehspbdluller 9y Wb
amwtimsGal @ ma@b. @euautn eerfleHpbd wrbBlwbiser gerflaphFullsr
Hang (9evavgl GHufH) wilev I HCw Camup&Hsiner. @eeausmerGu

‘QeratAGWToTSH6T 6TeTHCmLD.

d whmidp | wrhPlubiger s emalldy ebETL HenL LiLigl, ‘Siflomuid
sevemar  (racemic mixture) Qleuaurn seemaienwd HWThdhHe ‘FHLHomuid
FOMAWTEHN 6TaTILGSDI. @dsvanal @aflFHphnIb SHeTeWDHDSI.
@ ssvamaiuiley arehHpHMuiler eflapbd, @)L ehampbnuiler eaarfl
FphFuflermey FoaTOFIuILL B Hlsr HHULSHD6T LIBDuTHnS. STalg)
weamhg Curingl. Qbsamea gofl HPHMmIb FHTeLWHDSHTSHG
Carbmwafls&ng. staflaid @&aiemer wrhHubsamersd H&HbHS5 emmuilsy
safl5aaflGWw geflgmpbmib setenioujemem @ wrHPwbisenTs LINS05H 5SS
Wb, Qevamsts flssmeCu ‘sifliomuls soamaamwls L5560’
QAT

R6TMISHEG COHUL L. BTV HTTUGH IamidhoHamend O&TerL_

PLPGUE: Gn. M & 6TT.

G epevsanmlsh eTNISHEG CLHUL L eN&T6 STTLGTSET (9)(hda (LpLgUjLd.
@aarmev Glorss wrhPlwukseflsr srenrenfléamasud 2 wTEng. GUTgeuTs N
sTarenfl e s ujemeanr GQaucGaum M&HI HTTUTHMeTS: OHTETL.
pVEINDG, 27 WIHBWBISET QHES6TD. M PPVEHINe) P6TNIH G,
Cuhul L 5% FTMIDSSHTNIOWDHD HTTLIGTHET (3)(HHEH60TID.
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gmeirm). LNyCr_sr 2,3-emL_wimev, Lmrmrflg 9jublevid

CH, COOH
H— OH H— OH
HO — H HO — H
CH, COOH
GML_WIM6V Ll 9dlevid

@bHlenevuiey gefufiwey wrhPwbisellsn eramemldhamg: 22 = 4 9%
G mUuuSHomen. WIPTE QFHG GODAUTAHISTUN([HESGID. 35T
eLPGITI) TG LD.

Lmm_mflé SlidlsudHlev ommmjlwin

Lrrfld gidlevld enamig IS8 en_wimuid jflevom@Ld. @Sev (@) reusr(h)
PHSH MBIV SHTTLGTEHNT D GGG

COOH COOH

H— OH HO ——

HO —— H— OH

COOH COOH

L mflg opdevdGssr d, | @)emever

Lrrmfls odlegGler @erarAGCUMoTseT 5% HLPHE jemenaiu|ib,
6T@moenm GHUFL e 2 e FpbFeowuib CubmieTerer. @emaer GILIMHGT-
g Lot GFHm_TyenLw genlisanertt Gubmerener.  d-ombPlud sy
2 G1T6T @Q\TEI(H) ST STTLGTSEEHLD H6T (LPenaTalbm aeflenil aleliLISsID
SPHMISTEeT. @QHerTed BHlHr FIPHF euevEhFLPHFWTGD. @QeansrIGuTaTCn
QL_@hspbvluley Hlsr spnH& @)L LiLGswmELb.

Qensssally, Lmrmfls ouflevssbE Geaum ek eerfluilwiecy Lombalwiiptd
2.6%T(H. @FV 266 [ ST HMTLIGT IVEHFLPHFWTSaD, LoHGIMTETN)
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QL_@hFpbPlursa)n GFwuLGHSmar. QsarTe afluTarsl 5% Ijeraiey
@ ®Cami 68T Henagserfley HPOHOUILGEDS. BT FPHEH LBwoTsDSg. @)Hs
wrHPlwd eflFEpHnib serenwbnsTEDNS. QosCw WCFTTHBIWD’

618G CPTLD.
COOH

H— OH

H— OH

COOH

WG LrHHwSHh @QIenth FTenoSSeTanoWnD STTLGT 9|em)I&5S6i
G orillsyid, setm WwHGDTeETeT 9 Lbuwrs @ mEEDgl. ailamera),
Qbepavdgmenn WupwwTs Crrs@&EnhGuTg FTenlndSeTenLou|cTenSTs
@ ®BSEDFIl. @bepevdmples FTenosSHeTid eTn @\HSHMGI. @)bepsvdanmlev
ErennsSemd @)@ Fo uTHwns LIflE&Engl. 2i5ermed (Q)bepevdanmlst Linblaierf]
eIy, g Lbug s CobOUTHBSIMSTS 2 6T6TS].

BGesmLmrLmfls udlevgGer afl FHpDHDTH HeTemLd  eLpevd gn e
2 GTENTTHS LISHTUTAD G Isarmey Qeng 2 erenmihs m@H Gauige (internal
compensationdrssr@Cmmid. @)1 epevdidnmleit FTenLodBaTeniowmey THLGED ).
BCsm emolienl iseir aarflEphs LT el w uGH GuTmL senTs,
Q@ eraraCGumortserfler @ememturass flés wpgwrg. 6CGstT Gamod Gy
@ CamoGowe sesemaicsn. @serme Qang Liflszsa OFiw @uerg.

FHLODTU1E: 5 6060 6l BCFT Hevemael

L Q8 R0 swmal QEaisTar gerfl @31 Cr @ Gl
spHmib wrHnwbiseamner’ Uflsgsa | Qengls LNflgsa Glauw

@ wayii. @Quevrg).

2. yporihg F6H GFuIgsemsy @51 26TenTIHS
@31 sperfl FHPDMID FHetTenio Oauigemev earfl FHLpHmID
OVTEEBIETS SHDOUDDSTHDS1.

3. @B aIETerT LomHmIwbISHET @31 BTV HeTENLOWLDHMENEI.

MBIV H6ITENLOW|GITEITENE.

d Lrrenfls ouflevgenguyn, | Lmrmfls ouflevdansuid g0 jemaiey
S04 0CLTE HavlL_s@ b, eaflaphmib setenowbn HevenaG HLHIomuis
HVEAUTGLD. (QdHeenalenil 661l HLPDHMID HeiTeniowjenL W LoTHOIWIGISETTS
Liflsgev @uwieii.
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d wppid | wrHPwbsET @ss HWPHF Iememaiuid, THITLOEHDWITET
GO mLud 2L _wWemal. IYsaTTe @emal QarerHGWTITS6T 6Tewr
edLpsslitih@emer. Gt Ll opflevd spHF 9erelCanCu d ojsvevg)
I wrbhPlwusHdmbg wTLESDE. germe G wrHvwnd d, | -
wrHwbisefler ‘L wreog MCWmoT 6T6T IeMLpSSLILIHSD ).

@\ e FCwimior L wimeivrg MG wimiort

1. gaflspdd wrbHhwbiseT b5 FHPDHF| eeflapbFuilsr 9erallGaGu
I|GTEHUULD GTEHITLOGH DUITEBT LTNILGSDGI.
GO oL ud G\ETeoTL_che.

2. @er CubOummbsTs GlLImmeT @emear piqLilibLig OFHmLiT-
2 tibn Gemriyenw ynGlaerfl | LenL_weenwns @)masTsi.
IemioliL] OC\ETesTL_cha.

3. @er garfl FLpHmID Hemauiley @ema sTeveLT @b Nwiecd
WG wTMLHLD. LHDH 6TEVET uaTLserlapitd Caumii@io.
uesTLSeflanid edbEHmullhd @ L.

4. d, | wrhPwiisenar, L wimerorg MCwimoT&enerm
S alliledlmb gl HevfldhsefiGu eteflpms Liflgse @weyiib.

LI1fg 560 auaemal 6T61lghe060.

apsussamisefier ymbleusfl Slewiysmer @mlsgs sl Higeb.

CHO | CHO
|
|
H— oH | Ho—— H
|
|
|
CH,OH | CH,OH
HPHF GYuT® d (@) (+) Hefllgpmeviy man® I (@ (=) feflermevg sman@
LmOeie emiotiilesr GMiuTh D L

FrenLodSHeTeniowhy  STTLGT |albHenend OIGTETL  pLpevddn n) 5 6vfleT
siflwmer LpGleuerfl emiolienl @GNdgids ST colflap™ sTenid allshepmef D,
L ererm @oddihib wenewsd swreLmr. @bupans g,
Haoflagmevlgeman® @k HL L cpsEamnTs ThdHFIs0STemariiul L g).
aIeVEhFLPMN, @\L_@haphnl 9 Fweubhmler Lmbleuet ewlisamer wpenmGu
D, L stapib @i _mev @i mr. &Cip collagflssr Hlipsy sumunim@

OaThHSaILL D66 g).
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OQurgiams 95s 9 s5x0CarHnid JmL_bs CFTEHS G LGS ullsyib,
P03 b OHTGS SPLGHUIWID ST L LILGSDGI. HETEV pLPeLSHInenD
Crrs@goCungr H, X 9 fwmer seamdsh@ CuwGeub, R, R, 9 fwemel
$an55h@ GCLpwb Yemowjorm enauss GaussstRin. @UGurg D, L ynGlaierfl
SIDLOLILBENET SHLDSHSETL_ UMM HTL_L_6UTLD.

R

I R,

2

| |
| |
| |
R R

|
|
|
|
|
|
|

1 |

D L
R, = COOH, CHO, CGBurem 95561 aThmid jemi_b5 Opm@SH 6.
R1 = CH3, CHZOH Gumen e@dsliul L GETE@S 5.

X = srtuenertd salliTdg Cabmmm a1 Isvevg GlsTES)
Cl, Br, I, —OH, -NH, 9 &wer.

1

@b Bpbariurhsefle, GsT_Tdéeunbn Csrhser HershsH0lmpbgl
S1CpTEE emiohd LlenemTliL|seemid $Lq LoaTTaTCHTHEHET H61SH 560 hibIl
CoaCprss eniohs LlenesriiL|Eememud Sl (H&eTnerr.

Copamemid eumium’enl_ SLpSEHETL_UTMID HTL_L_6UTLD.
|
R, | R,
| | |
C* : C*
] VAN | /" \H
: X | X <
|

Ry
D, L oumdigé oblevbiger

Ry

COOH COOH

CH, CH,
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Ll oqublevid

COOH COOH

]

COOH COOH

H

HO —

D oemwtiy (R eretugl 616h&ujeem epevdanm LGFHow GHEHDI).
R=—CH(OH)COOH

COOH COOH
HO ——
H—|
COOH COOCH
L oemioti

@eaaurm LnOeuefl genwlientids GOILAGm wenn Wsab @Gnsw

LweTUTHETerCs.

solflaym Blpsveurium’ent 11 Lwetu®SSbCuUTg Gsfibgl Gamemer
Gouerig Wwg).

Blpey yemwtiiley Gaamid @uewnth wenm OHTEHE LflombmbiserT
HlapdgbCurgl Frenod SHerenowbHn STTLGT Ijewlenald OlsmeTL_
epeudanmler LmGlaterfl emioliL] Lommrgl @)@ L.

2 uflorhpid @e_maug)
—H —OH 960 uifitombmid
s TR . COOH OH
Hen COOH%G\)

COOH COOH H
I I

L, I - QeaueuGeaupmarr LwGlauerfl yeniotiinsg Garemmlermayin, (Qenal
Qe ee1Cm. G LmGlauef giemwlienuGu @&nlsSsTnent.
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Sl et ufleSm blewnwdul L Bluerd e

OLGTEET auemeTSSayieTen aTGHEID (TR HADLY TG |e)IdhHN6IT
Cami a1 (9 CET@gFsermd LFSH GFUISTH Fen g @ e L
LFeS®H G’ L GlLeir&ebr.

smeirm. C.H,Cl,, CH, (OH),, CH, C;H,Br, HOGH.NO,
@ emal BLpsseTL_ ppedTm] IHBIGEISETTS @)MHSS6THET.

X X X
X
X
X = agGsaid m LFed.
@emau epaTmid G epevdgnml eumiiLm_en_g Olgmeriy hLilillain HCHs
usssTS6rley. Caumiupin epeitm GlausuGaum CHFTOBISETTGLD. @QHeTTen (Y eme

wrHPlw’ UesstenLd  GlSTeT(HETETeT 6TaTeUTLD. @)\DeLpesTHanID, LISed%erssr
QLBISET THueTergTe, @eubhenm @)L LomHMwbISET 6T6rHGnTLD.

2ACS5035 Gribisaild LA MR BESTH AZI Y TSCHT
wrHBlwd eTeareld, @Quen® UHOsepd Chmsa Chrmer T&HTHemsullsy
@B BHESTHL @)g uTym wTHBlWD eTara|b, @Qren®h LSHO%EHHS
QeoL_Cuueirer Camewnd 12C9y s @ pbsmev Gol L m wrhnlwib erere|d
LS SILIHF TM 6T

FMGHIMI.
Cl
Cl Cl
Cl
Cl
2 T5Csm Qui L en &CenmGyrm urgm el &CernGorr
L &CenmmCom Qicsr&esr QuictT& 6Bt QLTS 6Bt

G wrhdlubigamer, LF 60 B HSGID STTLGGT 6768 em awr
I L1LenL_wirEd GEmesr®id Gluwfl_eumib.
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2THCHM Lomhwib 1,2-a0L_@&CormmCum GlLicsT&esr
QoL omhplwibd 13- CommCpm QLicsT& 6ot
LI mhpylwib 14-a0L_@&ComCpm GlLicsT&est
OLsTET auememLgFavieiTen a6 LISedlenwi’t Glummid g, @\Tesstlh 9 rsCHT
@L_BisEmLD, et Gl Lm (@)L _HiseEnid, GT e LITIT (QL_(1pLb 2 6iTemeT.

FTGTM)I.

Cl Cl CH, CH,
cl cl Nno,  ON
LOMH MILD (9jevevg)) LOMHMILD

sTaflanid @euall(m e abisEhd CT IhHWsmHs: @&lsS D6
QaucuCGaimi emoliLseT jevev. @emsIGuTetGn &G ST i’ (hemem
Qe Gy GamoGio. @enar ConLmmbgid g LNbL enioli|seT.

cl cl CH, CH,
O,* O=~0= O
AN
Cl cl Ny o, ON

2T5Gsm, Gl Lm, urgm wrbPlwukEseT 2 m@hlame, cerflallevssy oTevT,
sang&Hmer Cumerm @Qubilwe ueTysafllGaCu Oeaugears Caumu@ib.
sTaflanid, WOlGTLeVEF enauds LRCUTgl, @emer OGlFwWLIHID Heireniouilsy
Oeaugaurs GaumiLibhGeTmen.

@ FsaTemwam Qmumard HopriysGner eretn 6 e|Gsmed st
gL wley erHEpTTser. @Qrien. uHSH OGeFuwwii’ L

OLIGTEETHEHES, @QHupanard Sl S5, LFe%HEnhs@ Qe _Cu 2 6rerr
Camamrdamat QUTNISSHF. Fremrs el @&CenmmCrm GlLieTS 6.

b A, ©

Camewtid 0 = 60° 0=120 0 =180
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@ easaflear Qmuamars HopLiLsSnarser Spssat arflenFulley
DG .
2T5Gsm wrhlwid > Gl Lm wrHPlwid > urgm wrHlwib

2 areoiouflsy Lmym-eoL_-&GennGom GusT&ais@ @\mupeneard Fmrid,
HmeT LBWTGh. @serme, @l ugeSh GFuwuiiu L @)ibepsitm)
wrhPlwbiEeamer Camubhss Qembsar®h Osmerer Q) mupamars HmUis,
Fpenet emallHse LOEF Fphs (penDWTESLD.

e wHsmH
I, eflwrer sSle_sonws blsfbblsmh.
1. SLSEHETL_UDMICT MBIV PLPEISINDI: HEuTL M.

(@) @CamGrieniey 9y evEamTed

(b) @2Cam LNy 6oL 9 evHaMTE

(c) 2GILesTL_6wev (d) 1-4CunCrom3-19wy L 1q 681
2. Gremogseitenioullevevr smLenerd Osmesst CaTod 61g) ?

(a) 2@CemGrm L Cr_sir (b) 214Gy Crom-3-L 9wy Cr_air

(€) 2wmaniy rmés LoiuGersy  (d) Camily Md gdlevid
3. S&sTL_IDMICT 6TH| NESTEMLOWILOTS @\héhd (LPLg D ?

(@) smrCunGs_Lwresflév 2 6mer C* (D) safl 2 miiNepietrem st

(C) gft SP? LG (d) @ SP* smrLiGh
4. Gpsaaanaiseaflsy ansrey Serenoujenl_w & ereflu CFTod e

SemLolILlenesT 6T(LpS)IS

(@) 9pevCGaeir (D) oy evGaesr (c) yevenasir(d) 9y vsanmed

(e) oevgeman® () & Cmer  (g) smungfedls onflevid (h) ondesr.

alg &l wrHiluib

1. anger wrhws uestaners GubHBIHE@GD CamobiseT wrg) ?
(a) eCamiw g rmevig enan (b) 1-10wy 1" tesir
() 1,1-oo_&CennCGymergedssr (d) 1CemmCym-2-1CymCiom 6188606

2. aungen wmHHwls LesstLevevrs CaTod 61g) ?

(a) CH,CH=CHBr (b) c:H2|3r\C:C /CHZI
H.C / \CHzBr
() (CH),C = CHGH, (d) CH,CH = CHCHO
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3. E/Zwiihserme @Oiiins.

(@) CH3\ /c:Hzc:H3 (b) BrCHz\ /
/ \ / CH ,CH,
\ / : Ne.
(©) / \ (d) /

4. Hemevdsstenioant armiauflenauiley 6ripgis.
CHSCHZCH:CHZ, CHSCH:CHCH3 (@@uésaa), CH30H:CHCH3 (Logjua%a;)

CH;
\c
cre”

3
5. BLpdsTamIib 6edlooL N6iTHEhd@ ChTCHTL (H FHhiIFedd; G\STL_IT LomHnIwbhIS6T

6TSHHENGET 2 GITENTET ? enal WTenal ?
(@) GHg (b) GH,,  (© GHg  (d) GHy,

ulSlm &l el enrde eIt

:CH2

6. GSa@TLaubanD @HUSE, NIL&Es wribPubisertsean E, Z stera)b
CIEETERENIMES
(2) HOH,C—CH = CHCHCH, (b) CH,CH=CHCQH
(c) CH,CH = CH — CHO (d) CHCI = CHBr

7. Gpssenr CaHFTOBISMET RHLSSE, LMILIGES @GFTIONTSMTSS GG S.

(@) CICHZ\ ) /CI (b) cl \ /Br

c=C cC=C
AN N,
OHC H
Q >c ) c< @ H \C ] C/COOH
H CHO N\
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8.

9.

BLpEHTL_IDMICT 675 aulg el CFTIOTHETTS 2 GT6ITET.

(a) CICH,C = CCH, (b) CICH,~CH = CH-CHCI
(c) CH,= CHCHO (d) CH,= (|:—CF50H3
CH,
E, Zetar auemsiLihisgis.
CH, CH,OH
\C / CH, H
N
(@ u (b) AN
/ H COOH
HOCH; H
H CHO cl H
N \._ <
(© €=K (d) c=¢
cn,” ol s’

10. fetraonifls oyflevdGeir Z opmitb E gemiolijsenernd sm (s,

alF _giemliy

1.

OeaucuGaum) cus emioliL|FHenend Glsmer . GFTom 615 ?

(a) CH, (b) CHCL, (c) CH,COOH  (d) CHCH,OH
S1ps5smaid N GL_aflsr aug gemiolisamen 9 Hmedlst armi eurflenFuilsy
uflenF LB 1.

sT&IMHlemev, &y, Hlewev, LiGHLoenD Hlewev, wLppLoenm Hlemev
SLDSSHETL_IDMIGT 6THe)IeML_L WenDhleney WS S%H DD 2 6TeTg|.
%G e, LriGuest, N-L9wy " CLebr, 6TdHe06T el L|Grmento().

N9 GL_aflesr aus giemioliLyse, FoBlaneouiley 6Ths5 @eowiiley 2 6remesr
eTTLIEN S aIflenF LSS ST [H%?

auamem GlansGaaflsr GlauaGam) auFbiIZamemuLDd, JjeubnlayieTer GlaeuGaim)
C—H Wememtiijgenemuyid GNSS15ETL_(Hs.

FFafl-Camentallfl aemeru GansFarmey aF WIHDSFHSTET | HMeV
AUMTLIL S0 6Td@s.

auememu GlandFarmedlsT aiF enioliL|gameT allaufl. @abmlsr Hlamevudseitento

upnls GOIHs.
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Fyenloy suamyss.

1.

BLp&STL_DPIDG 6ThSSSSTL_ HFHmend Fnnl, allernd:ds.
(a) @ LSS-LYILIGS LTHBIWLD (b) pefluiiwey ompHmlwid

2. Qerer@Gumom, Lwreog fGwmoT - 9 fweubenn CaumuBREH5 ST_(Hs.

3. HPIOTUIS FeVenal GTETDTE 6T6HeT ? 6THSFISHTL_HIL_6ST el6rd@d%.

4. BCGsr Lamnfls oublevid, emarey smTUmeTs OEme eerfleHpbmID

seiteniouileveons CHTod - HlumuliLibhdgis.
BCam gjemiolienLl, Hiflomils seveneatuledmbgl Coumitih\dg5is.
LwOaied yemiolisenerd GNs@d D, L-wpempuilenet ailend@s.

eaflapndl uewy - ellenLsen

. (b) CHCH,CH,~CH(OH)CH,
.(d)  CH

I
CH,~CH-COOH

. (d) Sp” STITLIGHT

(a) CHCH,~CH (CH,)CH, CH, CH,
(b) CH,CH~CH (CH,) - CH=CH,

(c) CH,

|
CH,CH,CH — C=CH

(d) CH,CH,~ CH (OH) CH,
(€) CH,CH,~CH (CH)CHO
(f) CHCOCH(CH,)CH,CH,
(g) CH,CH,CH(CH,)COOH
(h) CH,CH,CH (CH,NH,

sULg6l oMMl

1.

(d) CHCI=CHBr
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2. (c) Cl-g\C ] C/ H
/
H,C C,Hg
3.(aZ ((bL)E()EMW)Zz
4. CH,CH,CH=CH, < (CH,) CH=CH,CH, (xu155)
< (CH,), C =CH, < CH,CH=CHCH, (1omit13:5)

5. (a) CHCH,CH=CH,
CH,CH=CHCH, (w115, womiLids)
(b) CH,CH,CH,CH=CH,, CH,CH,CH=CH CH, (muds, wniLds)

(c) CH,CH=CH, seirm
(d) CH,CH,CH,CH,CH=CH,(1), CH,CH,CH,CH=CHCH, (.3,
Logjua';a;)
CH,CH,CH=CHCH,CH, (a@ués, wniiss)
alF _g|emwy
1. (d)
2. a1®mHlemev <&y < LGHoedn Hlenew < LemDHlEV
3. e13860s1 ewi_1|Crmemio® (Br oyerg CHy- enafil . gjenmafley Guiflug).
4. emphHleney < LGFHemphleane <evduy < eTHIMHensv.
5

. gFFap-Camamrafl auememw Gamdsarmey enloliL|Herfler 9 Hnev
AUMTLIL St LML LIL@GHenw LIMTHEa|Lb.
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QW@L.ILIGDJ. sl CaiHufuwied wrHpund

wrHHwd - Lo Geterfl wrHlwibd - aigen wmHdlwib, serfluiwey LomhHmlwib.

aug el ommplwd - C=C 2.1 sr LNanewrdaslii’ L QFTGHHT - sstenmll
Qurmidg wHGDTETN AMWHHHEGD FenFuillesy Caimum® - Hlubsener.

LmOlauerfl ombMwbiseT - 9114 LNDLIBISETEGTS HHLOLIEHL 2 6HL_LeHaI -
&ev, 19-TT6T6NY VeV (6 LG, LomILIGs wrhilwbiger - E, Z Guwrflhupenm
- 6THSFISSTL_(H ST

g gemiotiL] - C—C lememtiienis QuTmid sl spnH& - euenemu LigI1GLI6bT,
ausmemu LyGL_stT, euemem GLsTGL 6T - 9| ST UF IEMLOLIL|SET.

aamerw GamsGaafley 2 6Tem STTUGT IaWMSHT R0 H6THH 6
IHLOWITHEE - HTDSTEO, LiL_@& CUTETD udF enLolIL|S6TT - HleneudgeiienLoenil
RUILNHB60.

auememl GlamdFarmey - augF emioliL] - FFaudl - wpnib Coment el
DLVSANTSHET - Y HMeL Hlemey auenFLILIL_LD..

apafluiwey omHmlwid - gerflufleh LesTL - Qg LiLenL_& STIewTD - Freniod
SETEHLOWDHMN STITLIGT |Gl

MBI HETELD - GNSHT6V GHLOWILD - MBIV PLPVIGIMISH6T - CLopOILITMmBSHTS
Qummer - g ilibu GsTLTY - eewEh&mpHH - @L_@hampnn -
eTeTeT ACWITLOMH 6.

SPIoMiISSemal - eTareaTFCWmoTserfler sevenal - aerfl FPHMID Hestanio
DD

paTNIs@ Cwbul L ETfeanwd sHeTend FHerTeoullevevm & miTL6T
amissamend Osmenr Camo - Lmrmfld oudlevd - erarer@Gwmior,
L wrerorg MGwmor - 16GFT mbmlwid - gerfldgmpbmm omblwib.

LwOaied emiolienud s gPlufhiser - D, L @Muf@ser.

QL wmHHwd - Gl usHSH G’ Gust&sr - 9 r5CHT,
QoL L, Lmym THHIWBISET - QTHISTET - @\HAPeDaTs HHLUILISHDET.

CupCxursir HTO®GT 2

1. Problems in sterochemistry and conformations by Samuel Delvin.
2. Stereochemistry of organic compounds by Eliel.

3. Organic chemistry by Morrison Boyd.
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16. emapL_gn&S eulflLIGILINg, L &6

&omedsit GaEr’ ur®Hgeir

= QYDFADTFET - QWLOLIL] ~ LOTHWNLILD.

= OLwflehd wpemm - Grg wpewm, smitiermsy wenm IUPAC wpemmserflsd
DSV @55 SL1 O)Lwifl(hHed

= aensaeT - wrGerT el s, eni. emaml g wHmud L enr enaml s
QYFADTSHET - gaflementis, mflewenTil, eLpailensRTIL 6% DT FNGTL
Lpmls Lyfln 50 s meiTensh.

= SWThsG@D OCUITS (LPePDHEMaTS FHM6D.

= QYebFaTGET SWILiled Gflseri®) aflener iC T b TS leT LTS,

= gpenioriLy Lpph @uipiils) wpmid CeuBll LIsWHTLSET - LILGTH6T.

= gaflemewt, mrflemewt LoHMID eLpailemenTi e0%amTeDS5EpS% LG 2 6iTer
Coumuirps6ir.

= gwfls@d wpermser, Quimiilwed, CeouGuilie) LT %6, e _emamnl” s
Lommid L enr emaml’ fé yebEanTsOSH6T - TS 6T Flenens e, Glaflaymed
- LILIGITSHGT.

= Gewarssmsy GaflFrmensy LbCaim wpewmsafly 55 eCarmmid GlFuiseb.

= GG’ 195 YsvFamme) - GlLisTenFsh QyebFDTeD HIITTSSLD LPeDDHEHET
- LIGOSTLISGIT - LILIGITSGT DYilS6D.

= LIQTTUSHGIT - UNFHGIT - HWTASSLD (LPeOm, LI LISHGIT.

= (fermedlear o aflonsFasd Sareno - Yl - 9460FanTad (b5

CoumiipFev - LNIGTSH6IT.
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16.1 man gréd Gaiwmiseir

STTLGT 9jem)iall_eT emanl JmEH0 O5T1@&:S Crrywns @emenbshrnGs
@G FTLOmBISETTELD. 6Tl 9| HaDT6, ool TamTe (pHev Hhmemar @ubensuiley
HanL_s@n Gummersemmer el mrd, OaseGeameiy ausmyuilevner LisvCeam)
sflog Carwmiser @ahdle Lbign. s wsswud Camob serfe
DVFADTID PETMTGD. aTndGemnw Ln edloouim’igd CaTiobiser e
D GVBGTHGT, FHTH6T, vl emanB)HeT, SCL Ters6, eTeivl_TaHem GLimstm
aymeroner GCaTwhser 9 asanTosafedhbgl GUDLILGSGTHET. jenel
epeoliOUITHeTasemTall LweTLGCHTH oL Hioetl aillenarsHer Benl _(GlLimD
SOTLILITGTS6MTSa|D LweTLh&stmaer. @\5ellmbhgl allavaralanemGlLimmsrsei
LIy SLOM&E S ILIH G 65T 6o,

@bz YosanTey ubdlw uTLSHo alleufldsiu’ Hererema
(@) oyemwiiy whmnd amsser - (b) QuuAGbwesp (C) wTHPwWD
(d) swrfla@i Qurg wenpser (€) emiorients QBm_THUGSFID @uibLNwey
wpmitb CauGit uewrser (f) 9pvsanmaseflsr LweTseT.

16.2 gimwinjb aIm%%sEHD

manl grs8d OsrTes Crrgwrs Hevpeaidn STTLGT w6l 6T
Wenemstaaslin’ B, R—OH eretim Quimgieumest eumiiuin@ Ogmer CaTiomhiger
2 haTsmaGw Y FHanTesHeT 6TeTHGCMTD. @eunHenmit Ll6TehLomm)
IMWGVLD.

R-Gs1@5 FTGHIM)
() eopaybpy eflum’igd - FHMBH YOHFADTE
(i) Fevpeaywrsg - JPVEHEVED I VFHAMDITEV
(iii) 2Ty cvemn a6y - QUGTENFL | VHAMTE

@@ Camob @atmis@d Cuopul L emanl’ 7mésd CsTES 2L wWsHTs
@®mSHeTID. (FTGTN) 6755656 Hanerssmey, enl_emanl Ml 9 0sanme

o 0%
HO OH
Horflggmev, eny ewaml fld 9| dsamme
CH, CH - CH,
| |
OH OH OH
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I vsanTsEmet —OH QOz51@5 QeentbSms@D srLmeTl GLITNISSs)

rflenewtw, Frrflenemt, ppailenemTil 9 HSQMTESHET 6TaT aleNHLILIHSSHEMLD.

R R
R — CHOH ™ CHOH R~ C-OH
4 R
aflememTu rrrflemessT epailemesoTul
10 20 30

IemauseT allanartuiler GeaissFaib, auflpenpuilepid CaimiLib&srmer.
—OH Ggn@sowsd OCaram@erer STTLT ewie|l 6T ()66t hg)6 e
amamL_Feematll GUTmIggl eeiblaimm alens 9 asanTaid GleisiGan allsoms
allenarL|f&sng).

16.2.1 GQuwif@ib apsop
epaiT)l (pemmerfley 9 svsanmevseT Gl LGS srmer.

1L eteflu g vsamTaseEns@ OUTGUOGUWTSET  LIwes L [ & 6T eor.
QurgiGluwr aenpullsy Y oamsa GeT@ESHuller GLWEmHSGHH e
DVHANTE 6T6TD O1FTE UPBISLILIGSDI.

2. smmllermey wpenpuiley GLuARLCUTZ, OwdhsearTedley (HmTLileTme
GTETMEMLPSSLILIRGD ) 6T evevgl FDE CloHul L enaml’ Teaey)isE@L
use s OBTGH s LFedhH OGFuuiLmb efliGLITHETS6T
FHSHev OsmeTaTlILIH G 6STDET.

3. IUPAC wempuiley QuiuflGioCuimg &ev auflipenn a6t engswimermiitih&esrment.
(a) -OH Gsngmws Ganeas®erer Heromer smiusst GQgm Gy

2 It JemolILTgs GlsTemen iLBhSng).
(b) osmer s3 oCasaflesr Quufld s & erupdhg '€ @
eThSgII_(H 2D LB -0l eteor 61WH GlLwT CUPLILIGGDSI.
(c) —OH Qsre8® 2eren I liuemi_g Ggmifler ocremr 61hHg

LS55 560hbgl 6TFaTTen GHemmbd cTestensird GDSGHNCHT 9|5
HHSFHev OETemamILHGD Il
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9|, 6VEHAD TGV Qumgi ST 6oTm6v IUPAC
QuuwiT QuwiT Quuwir
CH,CH,OH T 8>61 560 EHmspe0 STTLIeTTey | 6TdsHeTmen
2} ISADITE)
CH,CH,CH,OH N-yienLicy FHemsHev STTLilermey | 1-LriiLieTmey
2} ISADITE)
CH,-CHOHCH, oCGrmyrlienLed | L L5Hemdbev 2-L g ILIGHTIT6Y
D}SADTEV SrTLfesTmey
CH,CH,—CH-OH rerflem st FHMBEV LS 5emHe0 2-19u L L_evTiey
| " eme_sv ST esTTeL
CH, 2} ISADITE)
CH;~CH-CH,OH 2Csm iy " o | CaFmyrlienLiey 2-1546m 560
| 2} ISADITE) SrTLfesTmey 1-ygliuermev
CH,
CH,
|
H,C-C-OH epailem e L7160 &6m 360 2-15Gemn Hev-2-
| " eme_sv SrTLeTmev LI LILIGHTIT6Y
CH, 2} ISADITE)
C¢H;CH,OH GlLietTen F6v soLflenasrey SmTLNeurmey| ol Nem 6oy
D}VSADTEV OILEE e
CH,CH,CHOHCH,CH,CH, — FHmBeL LTLlienticy | 3-Glamdaermey
srLfleTmev
CH, CH,
|
CH,-C -C-CH DLLE 60560 2,3-0L_L6 &M H6v
[ aCamrienLicy 2-19ujL_eormev
H OH _— srLfleTmev

WwrHPIWD : Y OSADTOSHET pLpaINSWTET THBlBISemer Gleusfiliihss)
FesTDGIT.

1. sm1R0G CGTLT rhHPYlwid : Y Ciient emaml” Com smTLesflsy sTLies
Qg mrfler wrmum’L_me @uborHnlwid abubh&nsi.

CH,
4 3 2 1 é:
CHy~ CH,~ CH~ CH,OH CHy— CH—CHOH
-1l L L eorTev 2-16 865 &60-1-L|TLILIGHTIT6D
OBy w Fm&edls0smLIT) Bemer FHIF0S GFTLiT)
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2. @uiombplund : emanl Cym smiust OFTLT Gy wrgflwmsea),
—OH Qgn@suilssr @)L 1b L G rtlulphsre @owTbBlud THLGSnS).

CH,CH, - CHOH - CHCH,  CH,CH,CH,CHOHCH,

3-0O\LIGHTL_6oTTev 2-O\LIGHTL_63TIT6V

CH,CH,CH,CH,CH,OH
1-GlL16bTL_GoTrT6L
3. allemedOFwey OGS wrhYlwd : G epevdsFmn aumiLIT@HID
OaucuGaim allenardGlFwey OFHTEGHFUID OCIHTEI([H | OSADTEOHET FFHTSHEHL_6IT
LOMHOIWBISETTS aN6rThiE S 6T D6
CH,CH,CH,OH CH,OCH,CH,
N-LIIGnLIY 9 ISAMITCY FHMBH LEHMBHED FFSHIT

16.3 swrfld&@gib GUTgZIaITaET ApsHME 6T

eTafll Y VFaMTOSHNT @Quibens cpebiseaflelhbg Henl & ermer.
WISmsF FmsHHg alglILusTe Gl S BTwdhHelmhgl L6dHeamHe
2YVHANTD HenL_5EMGI. 6TarCel (gl OTF FTTMLD TRTILIGEDII.

sraflubiger, uUphiseafgiecmer Frdsmgmw OBTHGE measd gl
FHmHo Y vsanTe Gumpwerailsey SwmflssiuBasTe g HTeflw
DLVFANTE TGS . DD Y SANTOSHT LiaTalhd (Penm&erev
THTaIZ| eTHey HWTTSS ILGF eTDET.

aflemaruiledr auflapemmenrwit GUTNISSaIDTUND 9 OSaDTH  SHWildEn
(LPEOD S GITTEUGHT.

1. Camgena allene, 2. LSS _{H alleneor.

(1] Goidams eSlanaassir
(@) sooyqufs ouflewdHer werallaneuiley 6 adled LI 6T 5 EMH L 6o

mCsreaflsraler HTFCFTHamns allensnr.

H,SO
CH,CH=CH, + HO — > CH,~ CHOH-CH
Lt NeSesr 2CsmCrenLiey 9|05amTe)

@adlolfarser LGrm GLnCGearhpid Gubm sriuesr Crrweflenw
2 HaTEGwemsd CSTLTHE BT sHbsaT STHEGHH0 OFUIusTH GLITHITS
HCoHmId HewL_GlLMGsTm ).
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. * OH,

R—CH=CH—— S R-CHCH 2 |
R—CH-CH,

|

OH
|
R-CH-CH,
o H,SO, @ev adlooiTeirse syt Fhansed amL_ege
FOGULl L 2 maursEl st 951 6CGrHmid Gubm eTeflu 9 vsanmevseT
(C,HOH) swmissii@G&sstme.

353K
CH,+H,SO, > CHHSO,

™~ M
H,0: + CH,—HSQ,——> HOCH, + H,SO,

(b) @M@ Caisens : EMdamilh lear IGUITHET STTLEHETCL
CGaromisepl_er CaThgl sl HUIOUTHETSmET 28T THGHHDI. I
BrmbuGLiLeL bl 9 vsanTmed GlsThSSHnSI.

LIMTLomevly enamig el hbgl eilenemriu 9 ssamnmey
H HloH X
/\i\g\é \ /
XMg-R ,C=0— > R —/c—d MgX — > RCH,OH + Vg
H H | OH
Q31 @ sBhHsaT Cardens. Hflgeammih syesflumy (RMgX) o meurer
smTCuet el (RY) sméseam GUIMTmemT@Lb.

(€) 2oy amam® bmid &1 GL_mesrsemer allenastGeus: Lombmlend Glsmess(h)
manl gaGarmpld GlFuige.

R H,/Pt R H,/Pt
/C =0 ——= RCH,0OH; /C:O% R,CHOH
H R
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(d) 9ypevgeman® wbmitd GU-GL_metsemnet hHdsn GlFuiseb.

R LiAIH R R NaBH, R
>c =0 — > >CH2 >C:Oﬁ4 >CHOH
H HO R R

(2] supdssuir uSleS B ellaer

(a) 9yevensey aDTeeHEHET HHdhsT LIHSL K allenardd@ 2.1 LiH&6Tner.
SMI&Ser HiTdsamrsalGar oevegl Bl enaudbgismen FevauT 9 Hemaq Geor
DA HE) ADTEEHHET Y ISADTEVIHENTTS LOTHDLILIGGTNET. (QFev & ([hdbHaT
Qurer OH™ el 9y @b, GaefiGunib CBTGS anTmea®h uwefl 9| ELb.

H,0O
RX + NaOH— R—OH + NaX

RX + AQOH——= R-OH + AgX

(b) 9fbumi iy gllenewiu feTseT BLTev I levd gL 6T
allewarflbgl 9 vsanTaSmeT 26T THG&Hsmer. e wWGsFTeflub ojuwef]
@ enL_Hlenevd GHToTS 2 (hauT&HeTm .

~H,0

H,O
RNH, + HONO — > [R-N=N] — N, + R-OH
Blensowbm g

@5 smpassant GuTmer BTG, GaeflCunib GsTE:S b Tegss
LPVGEIDTSH allevGH D).

(C) oyflevid BjeveVGl STTSFGIT PLPGULOTS GTEIVL_THEMGIT HITHLIGSSH60.

H+
R'COOR + HO ——= R'COOH + ROH

OH-
R'COOR + NaOH—— R'COONa + R-OH
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CHO CH,OH CHO
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CH,OH
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|
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alleweryfSm g :

CHZOH HCI /433K CH2C| HCI/ 473K CH2C|

| E—— —_—>

CH,OH ~H,0 CH,OH -#O  CHCI
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2 HATSGENZ. @51 (OL_symer 9jevevgl GILfer sTara)d empSSsLIIGSnSI.
@51 Gumsrailey GlFwnHens @ePWTSL LWGTLGSDSI.

NHO — CH,— CH,~ OH + n HOOC—())— COOH——>
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() oflevisevhs GuT L m&wd e GSrmGol @jevevg Guim’ L m&wid
GuirombigGer’ auedleno 1lds 9 &HmCarbnlsenT@gd. sTarGea emen C-C
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HotiGueir-2-9p60 Hmib 2-Gwg Gl LriGuer-2-946 9 Sweumhenn
Camumhsss sm_Hib Cous) aflenarsemner 6Tpg.

6TEIVL_JTTE560 ailenaiTenil FTGTMIL 65T ailemd: 3%,

6THSTeney el HenemdsHme 5% LITGhHerento et GUDMmESDS ?
a1556861 sy KMNO , senraeapi_sit aflswar o Gumg) ersite HlspSng) ?
67556561 Hlamendamedlenr 9 55CarhHn allenarsmen allonsds.
Hemendamedledl bl GL_fladsr sreusaumm swndssiinGSng ?
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19. 61556060 Senendsmency 1,4-amL_sCFarTs WTHMID allenaTenil GTLHS).

20. Gsmiflev wpemmullev HerflFrmed srauauTn CUDILHGDG! ? IHET LILIGTSHET
@ e®h Fnmis.

21. (i) PCl; (if) KHSO, 9y Slwepmi_sir Seflgrmed (fluyio eflenarsamend; snmi.

22. GrpdsenTL allenarsamerl DY FNIGOIIL] auenTs.

—_

(9] 6TV ITSGHe allewet () LoM-LelossT ailener.

23. Cameulier aflenestenwt aflemd@s.

24. STOGRILD Fnmis :
(i) LFarmed Guodsearmmens el Gampeurer Qmupeneatd HhriLidh Hnesr
2 MG
(i) Lermemev erelimmas LCrm CLnCGarbmid GFuiuipy wrgt.

25. ojevsantemelt Gumstm) LTarmew —OHOg1@:8 aer uged () allenardss
21 LIL MG 6TGITLISET HTTEHID dn)l.

26. GLpgae_ aflsmarenwt GFuig) aflenastL®) GLIMmeTH6T, aflsmerGLmmeTserlsr
QUWITHMET 6T(LHFI.

con.H,SO,
—OH + HNO, m ?

27. Gwgsarmeme Lfarmelledmbg Camubmssds st b Cousd Cargsener
wrgl ?

28. @\ewewtliL ailenaTUDHIF FNI GOVILIL| S[HS.

29. farmemev oL wCamaflud @Cermeng®Ler NaOH wpeiresflen suuilev
allanatILBS510GLTg) eTester HlHp&DG ?

30. ‘Lo pempenwt 6@ .

3. Awpmid B, @4 sauhLig dHe)b.

OH
CHCI Ag
LN
NaO NH,OH
CH,

OH
OH CHO COOH
A= @ B =
CH, CH,
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32

33

34.

35

36

37.

38

39

. Cuopmib D-gd sessti_m).
ONa
CO 65 HCI
) c B D

403 K

6 cuarfl jupdsid

o).
OH OH
C= COONa = COCH

. A wpmib B e ser_ml.
CH,
> CHOH O A LBs 8
CH3 Qeu@Crrid
Biop A= CH;—C-CH CH, COOH
| —> B

O

rGerT enanl fld 9 HSHANTSHET GTETLIEG WTENaI ? HeNaIS6TT 6TelaITn)
M SLILHSSLILIH G esTnesT ?
el Guur wpenm eped flenenwtw, milanewrw, epaien curw
VSN TLHmET cTauauTn Coumitibhidgleumi ?
. BLDEHETL_ LOTHDBIHEHEHTET FLOGTUTHHMGTS S(hHb.
(@) 613F60 Y DFADTH ———> 6755 a0 6o
(b) 675860 Y OFADTH ——> DL_6THHV FHIT
(€) e13F6v Y FADTH ——> 6TEHFevLOlesT
6T6IVL_ITTE & H60l6T auldlpenmentus afleurfl.
. Weraumpeuaruinml Hni@miliL] Hms.
(a) CamevLiesr afenest
(b) o LelossT eflemest
(€) Qemamriiy eflenest
. Wetraumeuareubmit et Seflagmey Lyflub ailener wimg) ?
(a) 383 KQev oy dm6dld: oiblevd gL_air
(b) 533 K @ev 9y damedlevd: ilevsd gL st
(€) 9ir. HNO; iopmid H,SO, 2.1t
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40. Sarflagmensy 9 5FeCGarbmib GFubCUTE 2 em_TGh allenemGILITHETSH6IT
wrenel ?

41. 61556060 Hemendsmev eTauauTn SWIMSESILGGDG ? eLPeST) (LMD SH6IT
ETUED

42. Fermedledmpbgl estaurpid Camobigenem eTeuaumm GlLimieumu ?
(@) P-wuwiGarmsr, (9 &Ms dlevid (@) 2eGame

43. ereuaumm) Llssraupauaraibenn CaumiLibhidgiaumu ?

(a) Qv Y OFADTE LOHMID 6THH I OHADTE

(b) Qusitengsd 9y vEaMTE LHMID LTesTTen

(€) e13B61 Y vFaMTE LHMID CILIGTENFN I OHADTED
44. QUIBTENFL Y VSADT SWTHHGID BT6TE, (LPDMHET SH([hHb.
45. Fesrmedlesr yflevdgeitenio LHPIS GPILIL| uenTS.
(TTLO Y: 2 = ¥ 1)
1. Uleteupid wmdmid sTeueumm) Hasp&Eng) ?

GTHHD Y VFANTH ———> 6T556056T HenerdsHme

LIG6v.
AlLLO Th HTTHHENT IV
CH,CH,OH i CH,=CH, >y
620K KMnO,
(Cuwfissr smyesfl)
|CH2 - |CH2
OH OH

2. IUPAC Quuwiirser $hs.
() CH,CH(OH)CH,OH (i) HO—CH,~CH,~OH
(i) CH;~CH-COOH
|
OH

u®ev. (i) yiGuies,1-2-emL_wimev
(i) m5Caer 1,2-6m1_wimed
(i) 2-emami grss YriGermuild gydevid
3. Uetraurpid @ememtaarflapiciten omhmblwbisenend seiTi_mls.
(@) CH,OCH,0CH, and CHOCH,CH,OH
(b) CH,CHOHCH,OH and CHOHCH,CH,OH
(c) CH;~CH-CH,~OH and CH-CH,~CH,~CH,OH
|

CH,
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uBev. (i) alenerd OFHTGS wTHMWID
(@) »L 1555158 185Cs6r (D) 21655158 s1é56T
(i) - @ orbPwd - en_wredssr @)L b WIHOLILL HETETF.
(@) yoiGussr, 12-_opev (D) LoiIGueT 13-amL_9y6
(iii) #m&eds Qsmrr wrHYlwd - STTUET QST IT LTHWETETF.

4. Gpsaa Fwetum g A, B, C, Ded seirps.

. r55.H,SO (@) SOCI
(.)CHECH%“A O, g 2y ¢
65,

Bira). A= CH,CHO
B = CH,COOH

C = CH,COCI

PCE\ A KCN HZO C@&WLW&'&mmmbq

(i) C,H;OH B D

Biray. A= C,H.Cl
B = CH.CN

C=GHg
5. QevsanTgEamer LlsTalhalaTalbmler SemIliumearsemTsil LwestubhSs
(LY WITG). GTGT ?
(@) @flsermi® syewfl (b) LIAIH,.
§Tal. 9 oFanTosEeT aadenio WGHs sTrmsermer R wHmin H”
A Fweubmi_sr ailenerflujoere) CUTFIOTET blevd HETEMLD 2 HL_WLIGNHEI.

H

| + +
CHOH + H —|C — MgX———= CH, + (CH,0) — MgX

H

ACH,OH + LiAH, —> 4H, + LIAI(OCH,),

6. T-Nw "L ermemeuwid 2-L9w L L aTTeneou|ld Faflssaflums S gleflser
KMnO, 2.1_sir aflswariiipggin Gumipg @eubmledr speitmi @)ermehFeuti]
Bodems FHGET Lty Hp of pLig eweid SBHDG. Copamplu G
IvsanTagefe 61g Cuhammdu almearemwud smHSwg. Ll B
aflpLig &) wrg) ?
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Sira). - Larmey gflenenTiu 9pvsanTeors @ mULste Birhs KMNO,

2460 Y 5FRCarhnwen_Hmgl. Ll Hn afipLg e wThsels L

pSMFDH 2TL_TaUSTe0 THLIBS M.

2KMnQ, + H,O ——> 2KOH + 3MnQ: + 3(0)
WOMBISETH LY S5mFH

Lgpliny o efpLigep

(0)
CH,~CH,~CH,~CH, CH~OH + 22, CH, CH, CH, COOH + HO

119 L eormed SienOaiuflans’ Wy 1 L eormuflss
9dlevid
7. 9181195 oflevusens LWL emL 60 9 SADTETS 6TUGITN| LOTHMIeTU ?
Ca(OH), A
CH,COOH — > (CH,COO),Ca — > CH,COCH,
Frev@uwid 98 G 918 Cr_meir
l CH,MgBI/H,O*
i
CH,— C — OH
|
CH,

8.

ppaflenemt Ll 6DL_60 | e0FHamTeV

CeH1,0 (A) stesrm Garmon LIAIH , 2.1_sbr 5p®$@10Cung (B) wpmnd (C)
a1t @\ Camomisemersd mAD. (B) ereim Camosams 9y &HCathmid
QeuyoCurg (D) ms s&ngl. (D) @ strsdHer BrdsemysayiL e
allemariu®ss et Gaiuiu@ssoCung (E) @b so&ng. Qs
allemearGeous THM epevid emaml’ rmCarbppid GeuywCurg (C) @g
sEI. (D) & 9 50:Carbmid QFinoCung) b sTIdgie Vs s
(padamm eteml_ = 60) Garhs&Eng. (A), (B), (C) wbmib (D) Geir

LoD LIS SH68sTL_Hls.

ira). Eeteitiig) epsudanmi stemi_ 60 2616 (% HMTrdglen idlevid. Crogyitb
9 (D) & 968xCarbnid Gauig GupriLGSng. ereaCGel, E erainig
28195 odleid Guogpid D ereitigl fLmevigemanl_ms @) mds
Gaussm®io. (B) &2 91 5R3CGambpid GauvuyioGurgr CH,CHO Sev s8mg).
a1aGai (B) ereirig) CHCH,OH 93 @5 apigujid.
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2CHCHO Y CH,CHOHCH,CHO C"‘:'”(“')“m

(D) 9} GVL_T6D 2
CH,— CH = CH CHO
249y 119 ebTwimey
(E)
E ereirp G eflenesiCaus omppluilaygsailumey enanl’ CrmeyGerhmid
QauiyioCurg) LWL L6 9 sanTemevd OSTHEHMSI.

H
CH, — CH = CHCHO—, CH, CH, — CH, — CH, OH
1- 9w L asrev (C)

e1arGaeu (A) erairm Garriolb eT6ivL_gr@Ld. (A) eteitm steivr_sny LIAIH , 9y60
RB&Han Qauyd Curg (B) whmib (C) ereim oydsanmesamerd
QEH OISR IES]

LiAIH
CH,CH,CH,COOCHCH, — s CH,CH,OH + CHCH,CH,~CH,OH
61550 P evsanme  Lilul eni_6 9 FsanTen

(B) (©)

ulSIm & el emddeir
1. atraupeuasteupmlssr [UPAC GQuiwiaer sms.

(i) CH;OCH,CH,OH (i) CH,OCH,OCH, (iii) @/

CH,OH

allewi_. (1) 2-1055165 erdHemTe | (il) L 1855758 165Cs6
(ii) Newasrev Guodgermey
2. Gomgwidb 2 Geaumsid 2}, 60 & Q) T 6V 5 69 GIT 2 G BN
LweaTURSSLUILBUF M. HYaTTe FHTHMET 20T aldsLl
LWSTLRSSLILGG D). 6r6ir ?
alen_. Gamquwsgi et allwaryflu CUTZILTET 966 | OSADTOHET
IOV HETENLD DGHL_WIGHT. Y GTTE) FHTHGT ohFHH SHETENLD 2 GNL_LGHE.
3. @ Mg CamosGssr amimn® C,H;O. 9151 2 Ceors Gamquggi ebr
alleweryfibg eanl rmemer GeauefliiLiBdgGns).
() CGomyquwggi e allemaryflwd gmigw QCs aumiITBenL_w epssTm
LTHDISm6T (1SOMErS)T(LoSs.
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(i) @Bev argmaug) e IHM AAL 145 flevs gL et allener|flbg eTeiTesm
allenerOLmmenend HHEADG! ?

afleML_. pLPGTMI LOTH MISHETTEIGT.

(i) CH,CH,CH,CH,OH

(i) CH,CH(OH)CH,CH,

(iii) CH;— CH - CHOH

CH,

(i) CH,CH,CH,CH,0H + CH,COOH ——— CH,CH,CH,CH,00CCH,
unipd aflerrTd s eir
1. Sipssem_submlsr IUPAC GQuwirsemer 611w jemeu 1°, 2° obhmib 3° @)sv

sTalaIemalenWdF CHFTheemal 6T6TLINSS GDILILNG.

(@) CHy(CH,),CHOHCH(CH,),  (b) (CH,),C-CH,OH
(c) (CH,), C — OH (d) BrCH,CH, — CH — C (CH),
I I
Ph OH
(€) CH,= CH-CHOHCH  (f) PhCHOH
(g) HOCH,CH,CH,CH,Ph  (h) (GH,),COH

2. GH, 0 emamm epavdgmmi eamim®ent w —OH @)t @) 1d 1o” BHid ommitd
DVHANTSHEITET D ETH G LOTHMIHEHETUILD GTLHS).

3. CGH,,0 ettt mpvdsmm armiumhoL w oars gl g flenewrw
DVSANTSHEITET D OLOLIGNLIS H(h.

4. GipsaamLaupans swmild s LIwesT LI (h 1o &l & et T iT (B)
allanarIGUmmemeT STTUmGETY CHTOSMBUD 6TILHII.
(@) CH,CH,CH,OH (b) (CH,),C(OH)CH,CH,CH,
(c) Ph CHCH(OH)CH, (d) OH

|
CH,CH,—C - CH

|

CGHS

5. ger Gfldarmm® allmeariiGuTmEhd@ 26T FSHT SHenTLIUTETTSL
LweTLHED S ?
6. 618 9CWTCL Moo allenard@ 2L LihauFevensv ?
CH,CH,0OH, CH,CHOHCH,CH,, CH;CHOHCH,, (CH,),COH
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10.

1.

12.

13.

14.

7556 Ywsanmd eraamm oCFTHILUMLGND 90D TTS
LmHpLLG&ng ?

@Csm Uy el v 9 vsanTe eraleumm Ll el v 9 vsamTeTs
wrHoriInh&ng ?

L9 L earTed eTeueumm) 2-L9ugl LeastTs: LmHnrilG&ng ?

C;HgO; eratrm sifling Carriotd 81196 Hriledluj st 81" emi_Ceuppid
QauyioGurg CgH, O ateim Cariod HewL 58mgl. @) FCamiog e
srdgemar —OH Qam@8 a6 2 6imene ? Qa6 SenioliL] wrg) ?
S1pdaenr gemolililaiemen Fal1 LlenentiiLjL et CFrdanig i eeublaum,
Semialh@d O+ whmib O— GO _ayid.

(a) CH, — Br, (b) CHOCH,, (c) CH,NH,,, (d) CH,— O — SQ— OCH,

S1pdaeTL_aubmley FrHm Llemallermey 2 e TG CUITmHeTSmeT 6T(LpSI%.

() (CH),CHOH,  (b) (CH,),CBr
(c) CHCH,Li (d) (CH),C — O — CH,
|

H
@ ememseflsy 26mem e1FGaTon Bl F D SenTWID HedTaniowjenL W)
61gl ?
(@) CH, CH, OH sjébavsss CH, CH, OCH,
(b) CH, COOH yébavss HCOOCH,
S1pssar @ementserflsy 6T#FCHTIOD 955 GlsTHHlameven 2 emL_wg) ?
CH, O CH, CH, O CH, or CH, OH CH, CH, CH, OH
CI CH, CH, OH or CH, OH — CH, OH

HenemEHTVHEHID Hlerflaymed s EmHid

1.

6TadTadT BISHGMFI - FLOGSTUTH FH([H3.
(1) s18868a1 + sy QuitioThisCen’ —>
. KHSO,
(i) Sefsgmey ——>
A

KOH (a
(i) 61886061 + &Confles ———> aflenen@LITHGT 4)

2. B1pSSHETL_ LOMDHDBISET 6TeuaTn) HlHLGTmeT ?

() ®aflgrmer ——> 9186Cymedesr
(i) Beenssndy ——> el wmésme
(i) osameds flevis ———> SduNMhlé jflevid
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3. s _emar Lflujb allener wrg ?

(1) Boibw ZNCL, Rewerssmayi_ssr

(i) Seflegmap_cir oy . HI

(i) Seflgrmaud o &smeds ouiwwd swbs swmamu 533 K
QaniLhamasE Ga i iibssiseo)
4. B1pg st _aubennll Henma) GlFul. :

. O,/A H_SO,/H,O
() CH, 2% A %
250°C 473K
) HNO, HNO,
(i1) ®eflarme A B
(©) ©)
Na,CO,/H,O HOCI NaOH
(ii) 2vemavsd GCermena( Rk N

5. B1p5SETL_aIDenD 6TEIRITN| LOTHMIITUT ?
(1) Bemorésmsr —— SHUTTTRLY DAD ([
(i) ®aflggméy ——> TNG
(i) Baflggmey ——> Goflganrav 1 eor 8 G 1"

G enreuas eir
1. Bipdaear_emaer sTeuaumm) GUDLILIGEDS ?
(a) Quergsir e wGsTaflub @&CenmenTig almbg LTarme
(b) Farmedadmibg 2, 4, 6t oy LCynGulom LFermev
2. eTeueUMM| LOMHMmIeUml ?
(@) ®CamCym QueTsmar 1TarmeLTs
(b) Famenev 2- 9181 168 QuHTCsmus Sflevioms
3. UleTeumld mHoBHISET sTeualTml HlalpdhsLILBHS e ?
(8) LFarmededmibgl soLllermevrises s
(b) LFarmeladmbg Gis&sst
4. Gpsaer_ allenaTenil 6T(LpFIS%.
() Cemgwib Tarrsmami CO, 2L ar elemariu@sH ps
allenermGLmmener Lblevd gL 6t CFTHHev.
(i) LFarmapiair @Commssuimienioujio NaOH goupio Cairé@oCuing
(iil) Fermaypi it Bz, HNO;Gariggev.
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5. BLpSETL_auDM6T STIeRThISM6T allond@s
(1) Fasrmev flouts LissenLIt QUDPHESD S
(i) LFarmev srefizms LGrm L Carbpio QumeuBvensv.
(ii) Farmer, Quer@ssr L wCGesmaflwd @Sermeg® wpmo NaOH
SOTFVIL_6T ———> Fau'i] FTwd OsTHSEDI).
6. SLPHHETL_ LOTHDBISET 6TeuauTm] HlHLpSHsTHET ?
(1) Farmedalmba Nemassv 616%CamCui
(i) oyefaSafladmibg Farme (i) Tarmedembg oeflGsame.
7. Sipsset_aubenn Il eusdlenioufsst @mibi@ sauflanguilsy erpg.

<j}—OH,Meo—<::>—OH,o;¢—<::>—OH, CH;<::>—OH

8. Usraumeuastaubdb@ allendsid snm) :

(1) Farmso NaOH@sv samr@pg). @ HCl Coré@ioCung) Smouiad
LFestmev HemL_&GEmg).

(i) NaHCO; @év 98146 opflevid smr&pg). yarme LFerme
FHETUBHCVEEV.

(iil) 618860 Sy vsaDTYID LTsTTaID 6T60T MBSSBMID HavdsdHdm1q WF).
9. () Famensw CCl, 21651 NaOH gpsiraflansvuiley GlaniiihggioCGuimg,

e I AETIANE e

(i) Farmeme Qusrsmuiles gCemmeng@ier NaOH wsraflensvufsy
alleanatILBS50CLTg) 6Teite HHLHMIH ?

(i) Farmemev oyuit. H,SO, 2.1_sir alewariu®sgnoCGurg eremer
b5 31?
10. Ueraumausstaunenmn CeumiLibdsis.

(a) m5CsarunasELo, LTamasa@io

(b) Farmans@io, 9O 148 bvsHDHE LD

(C) Famapis@Lo yaflalamid@io

(d) Farmaps@io aCamad@in

Oz T @Uiysany
VSN TS 9emioli] whHmid wrbPlwbiser - Fh&edld O
wrHHiwib, @ wrHdlwd wHMId eflamerd GFws GlHTES wrHBlwIb.
Quuil®b weop - OQurgwep, STTUleTT (WD WHMID
gpvsantsmer Guwfln IUPAC wenn - enaml gms& Cariobiserfler
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QUM HHET - I UENH), JENIT6V LOHMILD HTTMSH DL TTHF CHTLobISZET -
lenewr, mrilementu HMID epaienemru HOSADTOST - HWTld @D
QUITZILPeEDSET - cedlsoLilsiTHemaen HEGIHHID GIFUIHE, Y ENSHAD ANTENE(HHENEIT
BomH UGS, srTUmersyy CFTLBISmeT RHEGHHM - SHflsearmmh
allemar1GILImmeiflesr Liwest.

LIGSSTL| 56T, enaunL_Teest LilenewtiiLy, epevdanml GIST@GLIL| LoDMID S|FTSHTTesT
Gar@hlenev.

2 vsanTasefler CauFuilwe Ly er - ofleoliuer, Hshs ailener
RadlsoLileTHeamen 2 aThHUETamSe amanl JrE860 OCHT@ESHulesr LGHeSL (K
Alenesr, FFHTHET 2 68T TG 6V, D V®BHO DT HSHGET, GTGIVL_TSHGIT
2 HATHH0, HTTUmeTe GHFTomSTTS 9 55Carbowean_so - 1, 2 3
VSN TLSHEHSHenL_Gw 2 6em Caumiun®). WHMH) Y HSHAMTEV, FFd6mHe0
2SR TEOlGT LILGTSHET - GLIGTENF6) Y eSamTed SWTilSSaID LIsHTL|HEHLD
- 9efloom14 & Y MFADTISEGD CUGSTeNF Y HEADTENISGD 2 66T
Gaumiumhser.

mLmanl_flé g osanmed - 61556560 Hamanssme Lewremanl g
pvsanTe - Seaflegmey - Gamupliy wohmib eTemGenil - SwrfHse -
@ubiilwed wbmid CauGuilwey LieTs6eT - 9 5FeCGarbm aflsneruissr Fmiiy
aflemgasid - HI 2.6t aflewer wbmid B BHHb - Liweser.

LPetmeugem - LGedul L Fermevger - enoliyn Guw®hn wenpujid -
swTflE@Gn wepser - QubLilwey LT S6T - emant e LNenewriiL]
Cameitmised - CoauGluiiicy LIeSTLS6T - dlevlt LIehTL|D 2 L aflendeayd sestenLow|id
- @anL_JTSH0 GHT@GHUNGET LesTLS6T, CILIGTET aUen6mUSGHGHT LIGHTLSET -
GTVSHL_JTelT SauT allemarenwd ST OueT&er eaenerwi - GCFm
FTWHISEHLD, LIGTTeVL IS0 2 (heauTHev.

CupCxursir HTVSSIT 2
1. Organic Chemistry - Graham Solomons, Craig Fryhle & Robert Johnson, John
Wiley & Sons - 7th edition.

2. Solutions Manuel - Graham Solomons, Craig Fryhle & Robert Johnson, John
Wiley & Sons - 7th edition.

3. Schaum’'s Solved Problems Series in Organic Chemistry -
Tata McGraw-Hill Edition - 2003.

4. Problems in Organic Chemistry - Mrs. Rosenbe, Raja & Publication.
5. Keynotes in Organic Chemistry - Andrew. F. Pearson. Black Well Publishers.
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17. mansen

&omedsit GaEr’ ur®Hgeir

= FHTHGT - YenLoLIL], UNHLILIBSFIH6V, LomHpld toHmud GlLnflGLd wpsnp.

= Oumglaumet SWrfliL] apewm&H6T - LIswTLST - @uimiLile) wommnd Ceugluihed
LIGOSTL|%HGIT - LILIGITSHGIT.

= YCurCiol’ 19 & TS - GlLuflpd wpemm.

= 9aflCeTe) HWTTLIL] (pem&HeT - Fepiemi i @uupLilisy opmud Cauglusiied
LIGOSTL|%HGIT - LILIGITSHGIT.

17.1 #gismseir
@Qbs Camobiser R-O-R eretim @olini tin@usmer. ¢ 9y derdlegsst

Iaia|Ler Hlemaybo, HlavpewrTs g CrTCGwiigd STTLIGT
@emamtdsiiL’ Hererng). Qumgieumer sumium® R—O-R.

a0 &UIUH S 51 60
sTeaiflwl FHTHAT : 9 dorfleganil 6T @ementSSILL L. Q) )60en 560
Oz1gssemb Gy wrsfl GmUilsr 9emea FrenujsTen vevgl cTerwl
FSHTHET 6TeTLILI(HID.
CH,-0-CH C,H; - O - CH,
(L_GLoEH60 5T (DL_6THHGD T
HULUILIGT FESHTEHET : 9| Hen0enssT D|e)Ia|L_6T (QeMEmTHSICTEIT () | VenSH6V
Oz1Egssend Caimiu’ B @ Uil e Framwownn SHeorNer FFTs6r
GTeuTLILI(HILD.
QIOEEIE L0 CgH—O-CH, CeH—O-CH,
(26l Gamev) (0oL 9651B1L_mev)
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273

2. eflsuvsSlwibear blamasiy ppenm
Yz anTmwhsehler  GCemigwid (9) OGumiliT&dwibd
sThman®h GCFrsg OCaiiubmgsnCung @QFHsamasw FHTSH6T
HaL_sGETnar. @Qhs (Wwenn WIS WasHW GSTGLIL| (PeHDHWTGLD.
220



RX + NaOR' ——~ R-O-R'+ NaX

CHpBr + NaOCHy ——~ CH,-O-CH, + NaBr
(6T&HH6v Comguid mHHTHmer[H) (L_6TSH6 FFHT)
LGrmenio®)

CHpBr + NaOCHy ——~ CH;-O-CH; + NaBr
(615860 QLoSGev FTHIT)
QD TEVEYGT eIl _6iT @)emenTahaslil L smTUeT jemiaisy RO™ smbseurt
SM&50 THUBHSSIFDI).

R-O+ R_—"Br —> R-O-R +Br

@bz wemmullev ererflu, WHMID Seoliller mHTHemer HwTildHeomib.
3. 9 Uamae anTenaBHmer, FvauT 9| semerhLeT OILILISS FHTSHEIT

2 (HEUTHGBTNGOT.

A
R-X +Ag0 + X-R——> R-0-R + 2AgX

CH.—1 + AgO+1-CH,—2 > C,H,—O-CH, + 2Agl

seolillar FgTHmer Caimiul L 9 omss) anTameBHHneT FevelT
pFemenBLcr allenaTiLB$s GlLmeoTLD.
4. GfldGermT®h allener1GuT(melesr allenest

anmewmGarPlu  msTsmer, SfldarmT®  ailem et L e, L 6T

allanar ILhSgIbCUTF 2 WTsTuey|ssemaend C\HTETL FHTHIT 2 (hauTSHeTNeT.

R-O-CHX+X-Mg R ——> R-0-CHR'+MgX,

Br
/
CH,~O-CHCI + BrMgCH, ——~ CH,~O-CH,CH, + Mg

CunGerm &CamCum eoL_QLogGlev FaiT) (615860 QLoSFev FFHIT) Cl

221



17.2.1 uUsoIYdeir
() oovbs sfuanssmerd QsTaETL. FSTHET UTWYSSH6T, G
sflwemissenerd Gsmer FHTHAT Hlnobn eilumg BirobigerT.

(i) Bfleév semyauBeveney. g ermed Sflwd sarliumesrsefs samrfmng.
agllaretnTe @Fv enaml’ Teget Lilsnemrii] @)senev.

(i) Fenyail_ @CevgTarenal. @Qemar GUILIHMSET L] Wen6.

(V) Qb5 marseT 2amrie) BEAWTEF QFuLLGEDII.

Beudlushus vesorysser

(i) maiser WwWHss FeTew 2emL_wenal, @QeHar GOBIGET, HTIhISHET,
Gomquid CGumery eflenardner 6s 2 CeomabiseT o &GlweummiLebr
allemesrLflouGsvenev.

(i) oyvemacy anTemeBHEhL 6T LHSL O aflemarsefley FHLGHDII.

(iii) mzhlev 2 6o 9y dherdleesr Lememriiey FHLL. Seitasfl b 2 6o (Q)resst(H
() R @eMenT 6TVSHL_TTETHMETS HHHMS.

(iv) C-0 Wenemmiumarg C—C tenemmiienu il Hleveowbhmgl. @)sesrmev
sTefl®lev LemajLbhHmg|.

VM ED OsTGHHEEpHLdr aflmer :

1. GambGsurenberhmib
raiTsemer &Genmilssr gjevevgl LGrmdlssr 21 _e1 @mefley (erfl @sveurns
CGumgd alemaryflwd GFuisme O-manigrmer aishser LGS oH
Gt SeTment.
Cl
a B ol |
R-O-CHCH, —~> R-O-CH-CH

a-@CerGym T

| |
C,Hg — O — GHy — 5 CH, — CHCI - O — CHCH, — %

@\merfley (0-@CemCym ani_sTHES6 Fam)

CH,CHCI — O — CHCI - CH

(a—a' ew1_@CemCrm L_6THH0 B

222



Gflw gaflulley LGS B alaner iyl Gngl. @flw gerfluiley

&Canmlani st allenarLfibg CuTEGCGemnCGrm FHenrd: GlHTHEHSDS).

CH.—O-GH.+10C, 25 CCl.-0-GCl,

2. Qpseflmay o1 eflmer : [blugdmenb 2 gHeunses

@

(ii)

FHTEH6T  sThleverenr g sadlgaer Carhg GUITSHmen®H
2 GTL_MEGHHMGL. FHTL 2616w 9| Hendlensit 6T6VHL_TT6T GennUT(HenL_ul
Camog i1 FHev FEHLILTNenenT Ienil 2 Tl _THGH DI

R-O-R+0 ——> R-0O-R or R—lO—R
! 0
: O
FHT L 6THFH0 QUIITHEMEeHL 2 T Tdh&HHMm ).
(©)
CH;-O0-GH; —— (CHy),0,
®L6THF0 GlLTTHemen()

@bz OGurrsmevBser Hawubmeama. Qe YH LTS
Oaiuiu®sgnCung offlus g o1 Fenspaian _SHeTHeT. 9|FH6TTeV
FSHTHMET 260D auenT OUlILLILBSSSF0 LTI

9, 5Camefluib 2 (1] 2 (haTsew

moifley 26mem 9 Hendlegeit auedlenio LOlGE flevbisEmL_cir LiGrmL_L_mebr
abmd bl ) SCHFraflun 2 lisnu sHEDI).

H

. |
R-O-R +HX—> |R-0-R X

— +

CH,-O-CH,+HCl —> | CH,-O-CH, | CI
|

= H
(o158 9 sCamaflud &Sarmeny®

223



H

I
R-O-R+HSOQ, ——> (R-0-R) HSQ

+

(L ams YsCamaflub eman’ yeger FuGu)

H

I
C,Hg— O — GH, + H,SO, — > (C,H; — O — CHy) HSO,
+

(L6155 9 5Crmaflub emami’ regssr FaGuLi’)

(ii)) spmudl pdlevissr BF;, AlCI, uj st aflener.

R-O-R+BE——> O— BF,

/

R
Guimgmesr LenLieaheng® FdhsCri)
CZH5
CH,-O-CH;+BF, —> >O: BF,
WLGTHFV FSHIT CZHS

(iv) @fgeomih syesiluy_csr flenesr
SiflgarmT®) Hrewll HangFedlsy 2 6o FHT, Jementa] CHTIOWOTS 2 GTETF.
260 BHlemeoulley mHarmev GfldermT®h srewi HaneliILBHSSILIHSDSI.
R OR,

2RO + RMgX ——> \Mg\
RZO/ X

CH O(C,Hy)
3 \ / 2" '5/2
2C,H~O-CH; + CHMgl —— Mg
(6D L_6TSHBGVFF&IT) Qg HevOIL0d e Fwitd (C2H5)2C/
9CwmenL_®)

X

224



@51 SflgemmT@® allmariGumrmefsr sayliumeamms GlFwhubhSDS).
3. C-O tenemriiy FHUGL leneTHeT @ HITHLIGHH6.

() Farsmer flaws@er wearallmoulley BmLar Gaiuliu®ss
BITHUGLILEL_ b 9 0SanTemad SHEDII.
R-O-R+H-O-H———> 2R-0OH

H,SO,
C,H, —O — CH, + H— O — H-—"5 2C,H.OH

@Qbs elmaruiley Fsifley 2 6mer 9 Hedlegetr LCymLL mer eTHMID
IML_HMF.

7N\ +
RO+H ——> R,OH
OH,
R—AO—R'ﬁ R-OH+R —OH+H
| +
H

(i) raisemer HBr opvevg HI 26t aflewariu®ss emea Nemeayui’ @
DLVSAMTE LOHMID Y VIENH ADTEUEDL_d H(HF TN 6.
H

TN N
R-O-R+HI ——> R-O-R——= RI+HOR

I_
Flw gpvemsy GHTEHullgyismenr HTTLGT emicnaiGul anTeveges
ACHEHIOTEH HTHGSHDI.
HI
C,Hy— O — CH — C,H.OH + CHj|
(i) emam’ Com Cwimg d hlev it 61 allenasr. FHHET LT, GHADLY TaReT
2CwrenL_HL_aT CauiLihS$s Y vemmHe HCWTdL_ HHM6TS SHEDII.
2HI
CH;,-O0-CH;,——=CHJl + CHJ + H,0

225



@bz allewer 9 svsamiih Cumemn @Quibama allenerblummeTsarfley 2 sirem
2P 05TES CHTGHW WHGFWTs WB5HT15H CFTESemw OlguisFad Lpemuilsy
SETL_ MWL) LwWeTUHGID F1.

4, PCl5 D L_GIT.

umeougey OuesTL T GCemmenTHLcT FHST allenaTiil () 9| ems5e
&CanmmenrhHsmaens HHEADII.

RLo LR s Rcl +Rcl+ POC]
cl :—ch:— cl

C,H-O-CH+PCL — > 2CHCl + POC}

17.2.2 o_eiddlev Fr&Ifledr U erssir

MLeTHEHw FHT Goflfamgerty Guiiiguilew geflTalliumearms
OQFwHLGHDG. 26wTe] BEGHWTS LWETURSDSG. SHifldarmTh olaneril
Qunmerflsir sengliLimerms GFwLBED I Silwd Camobisamer L1505 0d5%5
SIUUTETSES GFUOLOSHDS. @QBF FHTHT TEHIHATHIL_ 6T SHebI
QUL CGrmapid@ LTS LIWGTLHSDSI.

17.3 9|CyrGwi iy d FEHimHeir

LFarmedld emanl gréEHe Qsr@gdullsv (—OH) 2é6mer emaml rmeaids
uglevrs Y vemse BTG () engev G5TES LFTH ClFuIMFHTHL Fenl &b
Camobiget LTarmedld maTaHer (9) ComGiolg & FHTEH6T sTarILBID. GlLImgieuTest

amuium® Ar-O-R (o) Ar—O-Ar.

Cluwfgid ppenm

aImuiILIm(®) QumrgIIGUWT IUPAC Qi
CgH;OCH, QsHv Lemertev FHT| 165TER GlLicsT& et
(9P
e lGamev
CgH;OC,H, 6THH6L Llenetev FrgIT FSTER QLIcHTE6or
(9P
ool NearCrL_mev
CgHs — O — GH; L LIeneTev T LFeorms& QLG et

226



17.3.1 swmfliy ppevmaeir

1. allevellwngssr GGTGUI wemp : Camguid FermdenaHLer Oog G0
2CwmenL_H Cardhg GauiinGsgoCungl aflCamesy HanL S&mg|. SN
allevar anflapemperw LstLpnSDgl. CHO— (Tammsema® owefl) smssant
sgesst], allenerGGummer GdHer Cwment (.

CGHSO‘/Na*\Jr‘ CI—g—q —> CH;— O — CH (afiGsmeay + I + Na

v
CHO + CHl —> CH,—O-CH +1I"
(coLN6rCL_T6v)

CwTCGLT QueTGeamer allenaTLROLIMHeTTE CaFmguld FhHTEHmEenL
Qarenth) afllCamency swnflds wpigwrg). ablareflsy GlLETET auemamisGey
2 6116 STTLGT jemia| T Cwmg et auedlenowmss Llenentdsiini’ (Hereng).
@ smar eTeflsTs HHs (LI WTF].

2. adLwGar 155CHmenr LIwWGTLIH S %60
LFermedlss —OH av, 9pilev emaml geesr 2 6mengmey el wCFTLSS5Caer,
Qs CFHFTGHWTS LTNYFDII.
CH,-O-H + CH-N,—>CH.-O-CH+N,
L wCsT
165G getr
3. Qupene FSHT HwTHde6v

Comgwid emaml’_grdenenv® peraflenevuiey LTearmensy emi_GlogH 6L
FOCULHLeT Qs ahwsFThe 2 uhsHOCUTH GsHh ThHDib
DG FI.

NaOH
CHOH + (CH),SO, ——> CHOCH, + CH.HSQ,

CgH:0 + CI-E(—\é -3SQ- O0CH; ——= CH-OCH, + (_)—SQ—OCI-E
Qb3 allenaruilsy LTarmdamanh et enL_(log 5l FGLL L& FH(hdhsaT

STITES HTHGHHDI).

227



17.3.2 usoTYseir

Qe By sengwurs @eflu wenTapenL_w B, Y earTev SHifliod
seTLILTeTsHefley sengujd. @Qemar T CUTCe allnarsanerd HHSMII.
oty Feo alemarsefles CamuBsngl. Tarme (eavwg) Gngsev
QY vsanTamell G 2je0eTosh allenaTHneT Gnna).

BeudluShuso  uedory & eir

1 symuilsiv odlevmigenler 9 sGevmaflun Camobisenerd HmSmI.

AlCI,
- Nac, 1
CH.OCH, —> CH.- O - CH
BF,
TN BE 1

C,He—O-CH, —*> CH, - O -CH

2. efiCamenev emaml Crm 9Cwmy & 9blevdgiL et GQeuliLitiiBdgIoCLITg
FT Lemewtiiy Nemau®&mngl. afllCGsme ewan Gom 9CGwmg &
2l giL_er allemarL|flbg Lfermey whmid GloghFes CwmenL_eni_
2 (HAUTEHGHFHDII.

CH;— ol cH
I ——> CH,OH + CHJ
H+l

9l Camev

5oLTEaTITeL

|-@ CH, L& - GH, — > | - CH, + HOGH,
|

H
(YGrm L6t JDMLD IML_[HF FFSHIT)
Q@ Curen_(h uel smssaT sy, GeaeflCunin CgTEH
soL1lGuTITey 9| @ LD.

9afllCGamedlsy emyed C-O Wemewtiiy WemajubauGevency. @)sermed
OgFe Y vsanTald CWTCLTOLGTEID 2 e _TeaiSHsvens.

228



3. QuehT&sir uamemwgFHev HenL_GLINID ailenesTseT

Quederr auemengbGov —OMe, CGsTEs QMHbsTw 9% e)en LW
allenaTSHneT HFSTEED ). 6TVSEL TG ST STHGHH0Tarsl 9 TEHCSHT, LTy,
@ sisafley HaspsSngl. o1 HNO; wpmio o H,SO, seamanurerg
2565, umym epl_Com efllGamenand HHHDSI.

OCH, SLTHNO,  OCH, ocH,
oy F;zs.o4 NG,
+
NO,

afiGsmer LCymGom abwssearGurg 9 mCGsm, umym, LGrnGuom
IefICamanend HmHFMII.

OCH, . OCH, OCH,
2 Br
cideofie

Br

aumrFenatl GUTmeTHeT SWTflHEs LusTUHSDS).

17.3.3 UWETSH6IT

sl GETE iy allamarseflsy epeoriGLITmeTTs LILETLGSD I

SiCymont’ 198, SleSlooun’ 196 FrgisEhdSo_bwwrer Comunbsst

ComCIoL 146 FHTHET 6Ol LITL 148 F&HTHGT
(a1 CFmov) ML THHV FHT)

1. 9185 Gsrgblensvenw Oamenr_ | pailum@ib Biroib.
BTLoLD.

2. aumgFenestl GUITIHETS6IT 2 ewliTe] HSEHWTS LieTLHHD I

swflgsl LwesTLHG D).

3. senpliumerTsl LweTU(hdHS @Qemz HETLILITEITS
(LY WITG). LIWGTLI(HS HeVITLD.

229



4. QuI_Gprais@ L1 LS

5. 9eflCamev, HI uj_ssr G’
L®SHOGUTE) LTeTmey LobmIb
CH,l Gasn®s8ma.

6. mpL_CIm aJHmd Hevenaul|L_cit
bl _Crm esliCamensud
5GSDSI-

2 (HAUTUFHVENEL.

QUITHETTSLT LIWGTLIRF 6V6m6v.

7. etefgmest (pempuiled GlLTmHenan(h

QNS Y OSADTIL 6T FHeVbF
Ou” Gomapis@L1 LS

LG TLI(HS HeVITLD.

fMlgene) HI u_sir Garrig C,H.OH
pmitd CHl uib 58w 248 %
eay HI wy_sr Gari g

2CHgl + H,0 5353

Bl Gom erpmLd
BenL_OLINIaISHs0em6v.

STHMG 2 6T6m 9| Sendlegen|L e
allenarfibg GuUITSemanenL g
5GEDSI-

e ST ([H
(9] efwrer eflon_ows baimblsbhidsey.
1. CHLOCH; CH, — O - CH — CH Gaiefliihggib womppluid

CH,

() aNemard@awcy CFTES
(€) Qriv

(b) @ewesTiomHmluin
(d) sm&e0d Gami

2. BLpESTETUSTOIDMIET 6T 6T6rflul FSHT ?

(@) CH,— O - CHq
(€) GHg— O - GHg

(b) CH;— O —CH
(d) CH, — O —GH,

3. L GTEHEH FHeT HMSLILISDEGHHS HI6ss

(@) Hi (b) KMnQ,

4. mafler 9566 )
(@) Bgamar of fludsss)

(C) =488 2Cambmid SeitenLo

(c) NaOH

(d) HO

(b) LBSH QL L)
(d) wpss st ws)

5. aymuiluilesr 9yiflev, sy GEmeTensulasTLIL, FFSHTSHT

(a) pOPS SetemioweLwg)
(C) snydseienionenL_wig|

(b) 2yflevd s eiTeniowjenL wg
(d) Frflwsvyd sestemLouenL_wig)




10.

PPEVS T NISHEHSEFH LG anamiq Tegest LilenewTiiL] GLpd:STeuTLIG 6D 1)6TT
6THlev [@)svemev ?

(2) CHCOOH (b) GH.OCH, (c) CHCH,OH  (d) GHNH,
675560 CwmenL_[H), 2.60T FvauT Y HMFHL_GT 6TeNSH 2 HTL_THSHDS) ?
(@) 613560 9y vHaDTE (b) eoL_s18F6v FFaT

(€) Reveurr FFHTHF(H (d) 616960 GlodGev FHT

BLp& 5T 615D allevedlber OHTGHSH H FTeTn ?

(a) smssar Cardams allencr

(b) sTevé”_gmeir Heut CaFTdemns eflenest

(C) sreudL _grmest seum LGS B eNenest

(d) smésar LS B aflenest

FHaT STHPley Fev oewfl CHrd afll” H eudb@bCUTg 2 TG
Gaug s@ Cuim e

() GuyTdemer® (b) 9y demF®

(c) TNT (d) @uiT 9y sema®

DS TEMFDL_, I VMH ANTeneHL_6T allenariiLihss FHenrL
Gumeorib. @)51CGal

() ammiiosst efenest (b) alevedwibgesr OFTE S0
(C) 2enimi’ 6iv aflemest (d) Gameviissr aflencr

(] spsubleunemisyn seunremss blsfbblsh.

1.

(@) &remowpp FHHSG 2 sryento CH;OCHg

(b) a6, 9sanTasefls aflnmerd GFwe THMWID.

(€) ammevgCarthn FETEH6T, I cvsanTayil et allenar |fibg 2wt FHTHmerd
5GBS

(d) s Benyall @Cevgmerg).

(@) @flu geflufley, ani_stHev gt GCarm g e aflenarfibg (C,Clg),0
2 5G5S

(b) 615860 Y sCamaflund @&Cemmenyiger suruiin@ (C,Hg),~OCl
(€) oafllGamelley 9y sFmesr QUIGTEST cueMETLSFHIL 65T eUedlenLOWTSL)
ewewtd st 1q (h&Hm ).

(d) 2o s HfGeTTH Syewilullesr SenIrILTEITSL LIWGTLGGDII.

2 eur.HI

(@ CHOCH; ——= CH,l + CH,OH
(b) QUi Comanis@L1 LHevTs FST LIWGTLIRHDII.

231



(€) aflevedwnsssr GBTEH5H00 Y OHTHEMFHL_G, IVHADTENGIL
LweTLH S HIHCoib.
(d) op58gaflss LNenewriiniesy FHULT 6Teudl Jmer Qement @)BLILIST6
aymull srroms GFwLIGFHDS).
(8] epiflup eumdsSwrumefleo eflen_werfl
1. 8pssmamrustapmssr IUPAC Quuiisamer e1upg.
(@) GH.OCH,  (b) GH.OCH,
2. FSTHmET 2 (oI QoIS S TG 6Tt ?
3. ANGaTTH FrenlsEnsE@ FSTHCT ADHhe FIUILITGISEHT - STTGID Jny)l.
4. aevalluibser Qem@&HSs0 LY GO aenTs.

5. 8irey Gaul.
CHOH 22 ?
AlLO,
6. s aar Bild smraBshme ?

\‘

. OLGTHHGV FFHHEOL_W LIWGTHET WTenal ?

. 9aflGamev apmuil 9blevd gL et eTeleuTm) aflewerf&ng ?

© ©

. 9afiGameney enpl_Grm erbmid GlFIFHT Fent LiLig) wrg) ?
10. ssammenew jafiGamens wrhmiamss ST HLD FLOGTLTH 6TLHSI.

Simgug sumMiGmaaEndE Wlasmosy ulsuefl.

1. GH, O amiinm’ Gevrw stévevr gGamorsemaruio 611p% QLGS
2. DTSN mHamrs SWTMES ppn (PDDSMETS Tnn)s.

3. oalGsmmang suTléEld WeDSmaT 6T1PSIS.

4. Bipsse srenilsEhLal el _6TdGe0 ST eTeuaumy eflenar&@ng ?

(@) Q,/ 295 Cpus Gpminy (D) 2Pserer HI
(c) PC, (d) Bi5s. H,SO,

ol

. 9fICFmaIS@HID 9OIUTL 144 FHHEGD 2 6Tem CaimILTHEHMeTS Fnn)s.

»

9|fICFTe06HT 6TV _TTeT FHeuT LFSL (B lleneTseneT 6TLOHI%.

~

9afiGamey HI 2.1_sit Qo' i@ g gnoGumg), CHyl, soiflesrmsy Semt_s8m 3.
eGS0 H(hHs.

232



8. L egP0 meT GQuTdmamL sTafll@ev 2 e mh@nCLTg), yelGams
jaiaumm GFIIFemnsev. 6T6T ?

blagmes Oyeny
FSIHET - edlcolim 196 opmid CrrCGlol 148 FFHTEHET enioliL] -
Quufl@wen - CQurgi@uui whmid IUPAC weap swurfldseéd -
2 VHANT BB, Y VETHEMF([H LHMID VNS ADT6V(HSHET
LTLSET - enaml geer Lilanewriiy (Qevemenio - whss Herenio -
2 SCamaflub 210 2 HaTHO - FHT ML6TEH FHT WwHmId eflGCamey

CaumUTHSET - LIWGTHET.

CupGasrsir mTed @
1. Text Book of Organic Chemistry - P.L. Soni.

233



18. sniusmneniev GFmOMKIS 6N

VY WeDBHEEHD, £CGLT6rsEHD

UpsIT DD T

DIGOLOLILILD GG H S GYHLD

QliwifiB) wpewpud, LomHBILIGIS E5LD

uwimfla Gib GlLITgeITerT wpswpHeiT

yeintn) sibuipgiorer @uinius whpb CeBufe LebrLpsei
v 19 maB% 5% LD, G1CL_161H @S GD 26T CalmiimBseiT

LIULIGIT FHGIT

oy ¥ ¥ ¥ ¥

9ComCGioL” 195 b1y emanBF6T wHmid 1 CL TerHenard Huwmtls @

OlLITHIuTeT 1PV DFHET.

= LTS - @uiilwsh wopmud CeuGuilieh - enioliL) O)FmL_rLimeTena.

= edlum g s womrd GG’ 195 9yevig emanhls@EpsHent_Cu 2 siTer
Coumiimps6ir.

= gellum’ s womrd HCorGwi1gd% &1 CL_nersendslant_Guw 2 6iTerm
Coumiirps6ir.

= CurCiol” 198 ey enamBF6T wHmid GGl _merserflesr eSS,
g amanBsaflaid, &G merseflepid smruefler oy s58mGarhn

Hleneowmeargl 9 osanTeley 26men smruafer —2 &@ib, STTUTSHNE

IVSH 2 61Term +25@1D Qent_Cuwi (L WILOTS 2 6TTEITHT6V) 2 616Gl 6TaTGal

gemat CauHuiwedlsy wpsGwions 2 uiifluey CouHuilwedlsy s Hwiiy eumiins

Gamorgb. gbareflsdy emausamen Y s5mGarhnoenL_wab GlFuiwemDd

VeVl PHEHSLoEML WD OlFUINLGTLD.

234



H H 0
s6is N/ asedetappn |
HC-OH «—— C — > H-C-OH
(21,55 23Carbm  Hlawev I (smTunE&Hes
2SN Tedl6v—2) @) Il Hev 9 5HCarbm
(246014 emamIg 6V Hlemev +2)
2458 @Carbo
Hlemev - L ghuind)

a1 ifler By (@uflmé&lsn @edlmbg Guplinmio (uflrégmev)
GTaTEID vl anamb @) auplll LIGHTLITED FIenenT 6TETeNFID | Ha|ld
OFwLBED ).

gpevgemanBid, SGLmersend sTTumerey CHTOHISET alensHemid
FTThGHemal. Iemauseflsy srrumery GsTEgs > C = O 2.6meng).

DLV MANLY 6 M AN T eyl SHTTUMmaTe ©O1%TE S L6
Uenewrd s’ Bemergl. @Uinemiiley @51 &1 CL_mefladmbg CaimiuB&ng.

2601 eman (b G CL_mesr
N = N =
/C =0 /C =0
H
OEENEEI ()
CH, CH,
Sc=o0 >c=0
H H3C
I _L_mevLg emam () 9191 Cr_meir

et Gumg) aumium(h)

R R
>c=o0 >c=o
H R'
@8 R =R'=HEgmsawGumgl 9|g soLmTomely emanemL_d Gnl&EL0.
b3 auflarawliGaoCGuw @51 srefl Gamoom@ib. R wbhmib R ereirig) 9)svengev
31EsWTsGanr gy GlHTGHUTECT @) mHbHeTID.

235



R ereitiig) 9t evemssd GsT@HwWTs @MU 9|5 T 0m 560
DLV DANL_TGLD. (FTaT)) Lenered FI_L_mevlg enam(.
C.H.CH
65 2
Sc=0

L7

18.1 GQuwi@Gapsop
STTUTEH0S  blevbisefsr GUTGNGLWASmBEZ 9| vl enan®Herflsr

QurgIIGLWTSET auEBIS ILGESTDET jevevg) HmTLeT g _fler GLwenTs
GNSGI UGHULT ‘9 el aman®’ 6T allGFanwd Cardhg Gl Lil@-
FesTDGIT.

IUPAC wyempuilev sruesflsst Bomdeansd: @Md@o LgHemw wpsedlev 6T(1pS)
za1Liler allg@wms ‘areir eTetm) (pIgujib 9 CHISEGL LIS “Castev” 6TasTm)
G0N EERTRIOUEA]HE AR

g eman® Cs1E5 Camosssr selL_Fullsy 6TSLILHISTE 9|SHeT
@ @oUAL1b @nssiiLhaseme.

CH,CH,CH,CHO
Wy GLetr + Garev = Ly 1" Cr_Georev
CH,COOH CH,CHO C,H,CHO
9135 9flevid IL_L_mevrg eman (B QUIGTL_6sITeVL e am (b

Camnd5ellhd@H1D Y vense GTeGsefler CLGTTH ‘GLU_GL_mer 616t
al@Fewd Cardg &I CLmerseflsr GUTEHIGLIWT aupbBslILHSDFI.

CH,COCH,CH,

FEHMBHV L6HenHe0 G CL_rmesr

IUPAC wempuiley epev emant” Gom smiiuCetm(® ‘arer etein allgHdhEL
sy ‘CGeurmesr o160t all@% CaTdhg S CL_meTsEmsha@ aupbislILhGDS.

CHSCHZCOCFECH3 —>  3-Glusii_Germeir
G CLm Qargduilest smmuefler el @GOt Cauess(Hib.

236



CHs—g—CI-&—CH=CI-5

VDN LD G SH60
G1°Cr_mredr

cumTuILIm(h) 3,614 ()35 61T IUPAC Guwir
QurgIIGLWT
HCHO coLIMTLOMEULY D@ (h) 158535 Geurev
CH,CHO T _L_Tevg emam(h &35 Cerev
CH, . . oy
oCGam Lyl 1q rmev- 2-Glog Hlev
CHs—J:H—CHO Ly e (b LrICLGesev
CH, = CH-CHO 215Crmedleir 9jevevg) 2-Lyr ' Garev
24&7mevLg man(h
CH; CH =CH CHO  |gCrm ey enam@® | 2-L9lu1" 1eGerev
CgH;CHO OLIGTFTEVL} DB emarev 16585 Ceurev
CeHCH = CH-CHO  (&sirasmiomevig svam(® 3-LNemerrev-2-
LTt T Cerrev
CH,CHOH — CH, CHO | gy6v1_mev 3-amaml’ ymsE
Ly Cr_Certev
& GL_meir & 6iT
i@ FBL_CL_medrasem IUPAC Quwrr
QurgIIGLIWIT
CH,COCH, S8 _GL_mesr Lo1LGestrest
CH,COCH,CH, FHMBH0 LS 560 %60 2-19wy 11 Georrradr
G Cr_mredr
CH,CH,COCH,CH, DL TFHmBHe0 GLIGL_mesr 3-Quicsr_Gaorrasr
CH; COCH,CH,CH, [ i8gangev-N-L|riisniiey 2-Quicsr_Gevrrrest
0 G Cr_mredr

4-GlLigbTLe 65T-2-6p6bT

wrdHplunb

2}V AN [BHFHETI) HTERTLILIBLD LomHMIWIGISEITT 6wt

M) #H&e0s GFTLiT wrhPlwid, (2) allemeardblgwe GHTEGS LomhlwLb.

237




sMlwans0sTL T wrbdlwid : sriuer Ggmfler Geaumuim’ L mev
THUGHD I

(i) CH,— CH,— CH,— CHO CH,

" Gr_Cerrev |
CH,— CH — CHO
2-6g5e LriGuGesrev

(ii) CH, CH, CH, CH, CHO CH,
O ueTGL_Gesrev |
H.C — C — CHO
H3

2,21 Qg 8ev L iCLGestev
eflmeardblawen blsmgd wrholwb :
5U_GL_meira6i Lohmib Hlenmeynm 9 svsanmevserflsr allaneardblFuwsy 6G\s5mE5)
LIHPIWEISET 9601 eHam [HSHETTELD.

O
CH,CH, CHO I CH, = CH — CHOH
LGomiuetmeuly enan® CH3 -C- Cl‘é Blenmanm 9| sanTe
NG =) 2-4Cymineir-1- 9y 60

5 CLnerger, sfluemsd O TLT wrHhBlwBsmeTud @) 6 emr
LomHPwBIEeneTuD O\%Te8T(H 6TT6ITEsT.

sflwgoys Blsm_it wrHehub

i i
CH, CH, CH, C — CH, CH, —GH-C—ci
CH,
2-LriinCerrredr 3-OodFev-2-L Ny 1 Cesrrest

S wrmnhwn
sflwemis Gsm il srrumeTe GHT@Eullsr @b omml @)bomhmlwuid
THLHDD

O O
| |
CH,— CH,— C — CH - CH, CH, CH, CH,— C — CH,
3-Gluistt_Gevrrast 2-GlLiest_Gevrresr

238



18.3 Gurgiaurar swrfldg@gb apsomEsiT

1. (a) Suflew e Ghynbw’ @0 LWEUEGS svsanrssmer FhéFmbeardmib
blewigen

PMlenemTil Y HFHAN TS 9 VL) emanBFHenerd OFT([H\%E T 6.

rflememmiu 9 vsanTgHer S1GL metsamaend Glsm(heSH et

H
K,Cr,0,/H+ |
CH,~CH-0 5 CH,C=0+HO
I’\( | + 28 L_Tevig sman(h
HY H (0)
efleneniu 9| vsamT
FEHMBA | VSAMTE
(CHy),C+ O +  KCro/H*
= — > (CH),C=0+HO
H 4 H (O) 918°_Cr_mesr

rilenewtu 9 vsanTd CaT LTlienLs 9 sHanTe
(b) allemerrGonss wrDYwTew Y &EFWCarHnid GFUIHH : I HHADTE
e, sThmis sevemeaienw Hovam allemarCGeous THM g 520 K @6
OFISFIOCLITGI o9Vl mam(® vavgl HL_GL M6 2 hauT&Hng).

O, /A
cH,cH,0H 25 chcHo
520K LTV emam ()
(CHy),cHoH 295 (cH,,co
520K 9181 Cr_mesr

(c) aflemerCGons wrHPullapsalwmed I vsEanTellen »anL yagesr
BaH@&HHe0. g vsanmeder 9all 573 K Qariuiu®gbsw srium 15g)
QeSS ILHRDSI.

RCH-0 22Ky R C=0+H
A cu E
HY H ,

1° o9y vsmammey 24e01g-man 6

239



573K
CH,; - CHOH =~ CH,-CHO +H

| LTV emam ()
H
GTEHHIN 9| SADTE

R,C = O
N B RC=0+H
H 4 H cu S GL_mesr

2° 9| umaTed

CH 573K CHS\

c~0 s C=0+H
CHS/r\VM w”  cn/
H H
9181 Cr_mesr
2GFTUTLINLIG 9| 0FHamTev
2. Qamapliy 9flevbigeflsir STeLAWID 2 lienit sTLFWILD soLmTCLol HIL_6sT
STIFE a1y $GCLTZ g amanh 2 HaTEDS].
CH,COQO OCOH H

a + 4 LIS
N CH,-C=0 + 2CaCQ
CH,COO OCOH

sTev@wd 9 G STOFWD coLmTCol. 9P L_mevig emnam(

smedwid uTTGol sailly Caiml 61HhF M I LlVSHFeT HTOLFWID 2 LienL
G STIFS el SHsTan G GLmer 26 T&Hng).

CH,CO0 A CH,

/Ca _— | +CaCQ
CH,COJ CH;-C=0
A Cr_mesr

sTev@uwid a G 1

3. Sliflev FbemenyLyer LWET :
9flev GCemmeng® 6T emanl” geermey Cuflubd FoCui’ g 2 6merr
Oueemiguwid weraflemaulsdy @HSSILRDLCUTE 961 e am[H 6T
Fen_&GesTDes.
240



| s

R-C=0 R-C=0 + HCI
I
Cl + H-H BasQ, H

CH.,-C=0+ Pd CH,-C=0 + HCl
3 | H ﬁm 3 |
Cl H

P &Carmeng([® PL_L_mevrg emaun (B

empOaiLr Hlemevullev soLimeniosy @&Cemmengh HeneuwhHnsTenswimey
SoUIMTLOMEVLG emame»L_ @\ibpenmuiley wmflss (o wmgl.

@31 Comserweaml. ®&&HID TarliLBsng. 9o man® Goaib
POFswemL_wmod e GFiw BaSQ, allmarGais pdsms vwerLGSS 1
uGSngl. @vemebafley 2 mauTar 9y manh Camib QHEsmL b3
rilenemru 9| vsanTeTHallHILD.

ML VenH STLLOWID LIWGTLH 5355 60.

sl 2 CGewrs syesilyLer dlev GCormengHsener allenariiLi(hds)

G CLmersem swmds inm&ermet.

ML ensHe0 FTLLOWD @ Fmbg Hflo 2 Geors syemflwmgb.

R-C=0 0=C-R_—> 2R-C=0 + Cdgl
|
Cl 7@ R
R R

4. blgib e_amreeuBsmer  Hyrhu@gdebbung

() Gy srueilstsy QUes®H aDTEVMET a6 QenThIl @)HHHT6
25Camod G eml_ammeneh sTaTILIBID. Senl_Fuiley 2 6TTem HTTLISIL 65T
Q@ emenTH T () AMTEVET jem)IhHameT 2 el (leglbenl_amTeneav(hsHem eI
STISHET elpeuld HITH LGS el manbhiser SwmflssiiubhssTmer.

Cl OH
e Ao
CHi~-CH + 2NaOH ——> CH,CH ——> CH,CHO
\C| \OH G L _mev-
155681361 &CemTeny(® 19-e»am ([

241



(i) s & sarusr 9orTs sTTUIL QemeanthgleTer @)
ANTVMGEHTEDGT 26nL W GlgLd eHL_amTeneuhiseneT HITDHLIGSS G CL meirgem
WSO & eTmeot.

CH, cl |G On CH,
NZ / N
C_+ 2NaOH% /C\ % /C—O
cHy CH CH;
2,2 &ComnCym LriGLiest P CL_mesr

5. gbanbermmib :

eVl et Camer allenarfibg @Csmanar®h oretanid Cardheans
llenemOILITHEN6T 2 6TL_TEGHDII. @5 phdswemL_wd GlFuiulb HrenflsermTe
Wemaybmi ey eman® gl SU_CLmenerd HmSmgI.

RCH = CHR' + Q— > RCH CHR/H%C RCH + R'CH
I I | +HO

0—o0 o) o)

(Gamanan() (246019 man®)

/O\ Zn/HCI

R,C=CR,+ O,— > RC CR,— > Rcl:I +R'c|:|+ H,0

O—oO (@L@L!TW)
(@G&rrmn@'r@)
@TDTS soUTTTR Man®h Henl _S5M60 g S STl
Qe i LienentiiL] 2 6Temengd GNEEDS. 6TarGor CaTingFlev @ eni_ti
Lienemrinilsir @L_seamg Hirenruiss oCsrGarbmid LweTLHEDII.

6. 12-amL_wmevsenem GUTHCwmg & uilevsHsr 2 Hallwmew 9y &FCerim
wpenpuiley ema] ahuBSHILCUTH : 1,2-enL wmevsertlsy GLmCumg g
blevgsmer C—CillenemstiiL) LNemem&ermg.

R-CHOH HIO, RCHO + R'CHO

....... | e 24,6019 QM (H\F 61T
R'-CHOH



CH, — CHOH o,

......... .I % ZCHSCHO

CH3 — CHOH IF_L_mevLg emam ()
g Gr_sdr-2,3-emL_wimey

R,~C OH o,
....... [ > R,CO+RCO

RIZ—C OH S GL_mesr
(CH,;),-C - OH HIO
......... b 25, 2CH, COCH,

(CH3)2 - C-0OH 918°_Cr_mesr

Ny Gr_str-2,3-emL_Olod GHlev-2,3-e0L_wimev
7. gpevemsergsaner HEGIDmID GlFulgev
42% seoilw e gpflevgamzd Gamanperer HGSO, @ allenarulsSHwnsi
LweTUBSSH Y venmensenem HKCTHDID GlFUIMSHHT PLPEVID :

L peSamar’t LwusTu®SFH AF LT man® GUDLILHSDI).
Holiemusmetl LsTU®SS &I GLmer GupliLh&ng|.

o8 yeSsr  CH £ CH N

| —> CH,CHO

I 9 LTVl emam ()
H, - O

Ly Fesr CHSC :=_ CH

| T 5 cH,cocH,
O =+ H2 Hg?* 918°_Cr_mesr

8. ewicust ailemar epeld g man®h SwTlsEsliLGHearngl. msile
SMTHFITET Y vensHe Fwemarenl_ G areny &Gemmeng(h wHMILD
amanl” Gom &Genmilg dlevdgiL 6T e®BSsn OFiGuTg 9y eman(
HanL_55MF).

CH,-C#£N
3 SnC
| S CH, CH = NH.HCI
H+H HCI Qileflwn emam” Gy
0SBV FIen 6ot (H) &Cormenr ()

243



O-H,
| BombugLiy
CH, CH |= NHHCI ——> CH,CHO + NH,
I _L_mevLg emam ()

18.3.1 usryseir
BlwmShusd  uetorysseir

coLIMTLOMeVLG emamenL g HallT (UMW) DD GHODbHS HTTLIGH I|es8IdhHener
2L oG manBsehd, HCLmearseEpd ereflfe 9 eilwumsdomigw
Biromiger. 2w Camobiser Ouup@gCumemm Serobmiger. S CL mersei
BNILOERT(LPETETENEL. jenal emanl Grm sTmuUsTsamer alll 95%s5 lsTHblensy
2L Wemal (HTTUmaT O5TEGHUNGET (PenaTa|d HETENLOWITE). | 6T
pvsanmsamer ol (-OH Qsrgd Qerngssme) @Gonhs GlaTHblemey
2 LWl HTTUmETe) CHTLomISET6T epsvdanml Hlennoem T sifd@bCLTg)
SOTUILD HeTenlo GenmbHIOETETCL GlFv&ng). smiuet GgmL_ifler HenrdbansL
QurMIds sTTumeTey GIFHTEGHUNeT, BHL 6T maml Feesr LiamentiienL
THUBSSID F6it GHPHDII.

Boudlt  ustorys e

oy manhasend SUCLmearseEpd srTumeary OFTESHamws
OFETeBT(H6TTETET. 9 HF 26T 6TEVSHL_TTET HaUT HETENLD HFHLPEHL_WSTEN ST
>C = O Yewewrti penarayd SHeitenio Ienl by bHeer oS TLoler
FENLOEWLLD STTLEST CHTolesT FHenoenwwid GLnISnF).
N~ N
/C—O <> /C+ O
L ogemswune smEsam OUTMHET 6TeVEL TT6T @&MDa|6T6T  &TITLIGH 66V
STTLMETS STHGHH DI

Nelfbh s hc-o
|

1

N_u Nu

244



WOGSTHMLOWGTET Ievevgl LleTHemID DD HHESeUT O LIT[H6TS 6T
Quem®GCG sTumeTe STTUmeTs HT5E Caibma allenemOUmmeTHemer
2 e (HUeTam HleiTmert. el emanbhHehd, SUGLmersend Lflub ss

FTHTIEST llenesTUTE@LD.

2. @ 0-mamL 7esst el 2 6iTen 9| evly enanBhEeT whmib S CL_rerserlsr

N6m)GITSH YT

H CcH CH
a i

\C:O Bﬁ C=0 + BH
R/ R

O-amamtgeesr LComlLmerms Baswal b smTCuesT ueflanws
Capmhmieallssngl. srTumetey GSTGSHI|L_6T ()enemTHHITET HTTLIGT, Ol-STTLIGH
GTETMID ST @QemenThs maml Jeer, O emaml TFegeT 6TeTmD
IPSSLILHGSIOaT. @)hs manl TemeT Iflevdseren 2mLwgl TaTGeo
adenwwner srghiser (NaOH, CH,ONa) @by o manl ggemer
HGomLmearms £48 96y emamigaitd S1GLmaflaid smTGusst ojwesflenw
2 HaumsGHermer. @Qbs STTCUGST uefll @m SmEsaT GUTHTTS
G BLILST TS TTET DT STTL6 HHGESAUT $TH G 56em6V
L5318 CUITFIAITS STTLMETD SHTTLET Gnissalmarens Henl OlLnF

QETAIES)
silmargSlmear :

6TEVS LT emioliL] OHMID el _Gg1dh OETETEHD HeTENLOWT6
g amanhsem SUCLnersmenaill_ 955 allenardFneT LdsHmanwrs

D GITGITGIT.

srTuemarey CTE s LSE5560 26Tem 9 dmss CBTGHE 5%
QL imz L5515 OCsTerEnCUTE STTUMETE HTTLIGT6T FHTeT{HID
allanemeaumey (+l allenema)) TS TmeT L_THF YT SLOTHDF).

H R\, R\
cC=0 cC=0 cC=0
e nd R/

985 aflenardGeir GD®DA BlssGmDay



LV MaNBHEHHEGID S CLTeHEHEGID GCLUTgHiaTer aileness el
(@) 9yevemnzev Gar@Gulls ailenaraerr
(b) srruemestey GBTGHS 6T eflenesrs e

(a) gpevenmsy QFrEHuller aflenerdser :

51 CLmergsenem afll_ 9y svig snanhiserfley A-emaml’ Tesstser s eTerflsms
LFeSH CFnuiLih&esTment.

CH,CHO + 3C, —> CCLCHO + 3HCI

I _L_mevLg emam (b Lenr&CernGrm
9P _L_mevLg emam ()
CHCOCH, + 3CL— > CCL,COCH, + 3HCl
9P Cr_mesr L ang&CemmCym &1 Cr_mebr

smTGuaTwef 2 maurs @suaillener HenL_GLINIFDI).

Cl
RN _H CH c |
C=0 —~ C=0——= CH, .
R / / C=0 +cCt
R R/
G CL_mesr smiTGuestwiesf] - Cerr Gy

S GL_mesr

(b) Cargens allencuger.
STTUMET OHTGHIWIGT HTTUGT SHEFUT HTHGHHWIHEG 2 GT6TTEGLD
Qtorgb. (X" spdseut GQUIMmHemT@LD.)

Garganst Gunmeflsr eT@moleT LGS srmuaiL b Crrler LGS
2 SF@@IL_ayib CaTleTmeNT.

CGamgwid ewuFveul” Cardems Lflbg eusmamul. CFmog e
— OSONas18m guefl smbsat QUTmHeTTS 2 6TeTg).

/\ N /OH

>c =0 + HOSOONa—> >C.
0SQNa

246



CH,CHO + HOSQNa  —> CH, OH

e
H/ "\ 0SONa

AL _Lmevigemam®h enuiFeveniil Cario

CH,

Ne =
/C— O +HOSONa ——> CHS\C/ OH

H.C
H.C~ "\ OSONa

9P CL_mesT emLIFIEmLIL
SheuL_ITey GMIGEHID
sy Qeuailenaruiley allenarGeais wrHPwTg GFLLLIGSDFL. 2 (HaIT@GLD

sTTGUGT el FHabsaT FHeTenn 2 GTeTEHTS (QHEFDII. Y DHWTND I3
STTLmET OHTEHSF L6F HMHSSUT STHGHHMe TDHLBSFHIHSTDI).

ulg 1 ¢

a-emanl gmer eyl FHTrsHsTe LGrTl L mermms besliu@GiGurg)
STTGLIeT wefl 2 heuT&ng).

CH,-C=0-2%5CH,-C=0 + HO
I I
H H

ulg 2 :
@ erleTT(h Dweflynrg 9Ly man® ApPeVSHImMIGT STTLIEHETE STTLIGN 6T
smGuet 9wesfl Hrd@Hng).
H H

(N |

| _
Hg—g =0 —> CH3—|C—O
CH,— CHO CH,— CHO

C

Y STEDF0H 9 Wevt]

247



ulg 3 :
2 auTar Y osTHams® uef Brilearmey LGrmiL Gearbmid Glumbm)
‘QLOL_TemaY SHHSMSI.
H H

7N |
CH,-C-0 29 CH,-C-OH + OH

| |
CH,CHO CH,CHO

9}, 6VL_T6V

AL CLreyid @bapenmuiley Gmiss allenearsd 2 LGS

CH,~C=0 5, CH,-C=0 + HO
I —> I
CH, CH,
9@ Gr_meir SmTCLGHT 9uwiesf)

CH3—|C:O ——> CH,-C-0
CH, H,
CH, COC
2 COCH, ¢H,COCH,

SHHSHFUT BTG GH60

CH,~C-0 Ho CH, OH
2 E \ /
H3 LGym_Garbmid C\

CH,COCH, CH,COCH, CH,

vy emanBio SCLmeyib @ ibapenpuiley allenatLioCLITS @)suailensst
‘GNIHG YOLT GniSHailamer cTar LGS ngI.

248



CH,-C=0 oH CH,-C=0 + HO

I —_— I
H H
H.C CH,
\c E\ o —> \c fe)
4 /N
H.C GHZ—CHO H.C CH,CHO
CH 5 CH, OH
3\0/0 HO 3\0/
VRN > / N\
H,C  CHCHO HC CH,CHO

SheuL_ey  GMIGESSET UsoTUdelr
() @1 WBar®id Lenpw Hleneuenil QML _WITS LOTHDLOTGLD.
(i) Q&1 Bevr BEGD vevg HEFHTH @)ememTLILITELD.
(iii) smruss-smUeT LNenewtiiy] UHSTEH aThHUHHDI.

(V) 2 maur@id 9oL _mevser cTefllsms Heor K55 HlenpeaynT CamombisamerT
2 HATHGHGTDET. 6THSHZHSSTL LTS5, L _Temev Olauiuin®ggnGumrg

S . e
CHy~CH-CHCHO CH,— CH = CH — CHO
| |
I I ﬁ &S L_mer ey enam (b
OH H Bk

(V) Qeuallenasr O- enaDL’ Te6T eIaETeT STTLNG Caiobigerlesr
uaTen Ll ailemdGaugsT@Gh. sTTUmearey CFmobisefley O-eneamL 16
@eveuail_L_mev el _Med GMIss allenat Henl_GILINTF).

HCHO, C.H,CHO, GH.COGH,
LIMTITLOM6VLG- 65 61 (h) QLG FTEVLY 66D (H) GLciTC#mooL TG eurmasr
(i) emam’ yeer Fwome beidoms aflaeor
Yo manhseEnd SUCLTeaTEEnd el 76T & wen e (H L6
allenarfisg FwuCGarmenan flenar 2 haursGHearnear. @ aallamear STy

249



alemenGous wordYluiler (pssreflansouisy HenL GG F).

R R SH

N

\: =0 + HCN _— C

4 7

R' R'" CN
FwCerm enaunL” flesr
aflenarauflapenm : @auailenar auflipenn Lsraumid Ly serfley Hlap&Hmg)

Ly 1: srmib, enaml’ regest Fweneiq edlmbgl LM L_menat H56 Fwenet(h
Iuasflean 2 HauTsGHDF|.

HCN + OH —> H0 + CN
FHhEHeum GLImper
L1y 2 @ STTLGETE STTLmeT @)hs Fwenet(h jwefl $158) s18rweflenw
2 (HAUTEHSHDII.
/_\ o)
\C =0 + CN %\C/
SN /" NcN

ug 3 : seoriurelledmbs HoL dg LCrmlLmer oG ywesflujL_ebr
Gambgl swCGartmenaniy flenerd GETHEHMDFI.
\C/ O_/-—I-\H* \C/ o
—
/"N eN /N eN

FwCarmenamig fesr

wbm Bl _enyavsenerl GumeGe swGatmenant” sy BrmHLGLILEL B
SITUTSEFe0dG 9flvdeangd CsTHEGDI).

CH,— CH—CN H’% CH, — CH — COOH

OH OH
P _L_mevrg emaun(®) TSLG & ILOGULD

FwCerm enaunL” flesr

250



@\bapem erdigd flevid opmitd et _e0d flevin  (C;H,CHOH
COOH) Gunetimp  O- ewanl réd levmiseamer swunflés Wsd Fohs
(PO WTGLD.

Sflsomb borisoms eSlener

2Ly M (HEHEHLaID, HCL_mersenLaib Sfldarmth Cardsamns am
FsEsaT Cardamns allemerun@ld. 2 mamdu Camdens allenem@uUMHem6T
BITHUGSGLCLTG 9 0SADTOHET Henl_&&eTmer.

R R X
>CCO\+R MgX \C/ "0 >C< + Mg/
\/ 7 \OMgX OH \OH

Sflsarnm®h allemariGUTmEHL 6T coUTTmLy man®h g flenewrw
DLSANTEEUID LOHD VL) anBEHET FilenenTil ) 60FH N T60 %56 6ITU|LD
Sh&eTmer. HU_CLT6TSH6T cpallenamTil ) 0saDTHEN6TS 5 ([HH6THET.

CH, CH,
| ’ |

® H—Ci/C’*C'é—MgI%H—C—OMgI%O H-C - OH
| | |

H H H
LITTLOmevLg e am (b efleneniu 9| vsanT
FEHMBA | VSAMTE
(i CH, CHy

| |

CH,-C=0+CH-Mgl —= CH,-C - Ol\/lgl% CH,-C-OH

| | |

H H H

P _L_mevrg emaun(®) rilenenTl 9| usanTed

2GFTUTLINLIG 9| 0FHamTev
CH, CH,

(i VR | o |
CH,-C=0 + CH- Mgl ——— CH, - C - OMgl—2—= CH, - C - OH

| | |

CH, CH, CH,
FA_Cr_mmedr epailenewrt LNl emL_ev
2} ISADITE)

251



Slibbureflurefear Cridoms
urTregman®n, & CGLmarsepd bCureflume_cr GCarbg)
Camdeansd CaToBISmET 2 60T _MTH@GaIHN. MaISET FEHHVTRT GN)Idhs
aflemar allenamGUTHETHmMeTS HHHBMHET. HD 6L MANHSHET F&He0mesr
IemoliLenl_w Camdens allenemOUITHETHE6T 2 68TL @G eInenT.
(FmaiTm)) 9 Cromesflwime) e QAL L_mevLgemam 6 eTeflw
&l 6 611 (6 LI T (5 6 61T Wy 1D, LOMH O 69 & F G 60 eor QMO LIL|6 LW
AleneTOILIMTHETSEMETULD SH(HFGTDET.
CHs\mN ﬁCHs\ /OH ﬁ_HZO CH,CH =NH
= + =
H NH, 9,601 LOl6HT
P Lmevrgemam(b Cromesflwim
NH; 2 L6t souimiiomavig smam® GlamdamGlingGleller Gl 1" gridleners,
QERIOETAETR
6CHO + 4NH, —> (CH), N, + 6H0
Gamdam GodHeder Gl gribler
@5 oG s glewmpulle wCrmgmisr ererenid Ouwfley Hmibrs
LeorsGUriumetTsi LwuestUhSsLLBhiGn ).

N
N
H,C CH, CH,
|
N
CHZ/ \CHZ
N~ SN

Cwraflure_er GuearFTaamiyan® Gnds almeard:dgl Ll (b
amanl CrrblusTFamiweL_& HHHmII.

CHsCH # O H[NFH

+ + O|=CHGH; —— C,H, CH= N\
CHsCH O H,IN-H CHCH,

C;Hs CH= N

smanl_Gom GlLesTFemLO
259 anL Gy ®



emnOautitflencouiley 9FL GLmesr obCreflumeyL et allenarfbg
wsdlev AL CLmear  oCurafluramead FSHHDIH. o
oS SICGung) L AL _CL 6T 9|fenestd HHHMII.

CH CH

3

I |
CH,-C=0 + HNH ——> CH,-C-0OH

I
NH,

9P CL_mest pCromesfluar
CH, CH,
| 2wt GauiLiBlaney |
CH3—(|3—OH + Clg—ﬁ:—CI-éWCHs—(li—Clj—Clil—Cl-é
2
NH, o) NH, o)
L@ CL_mmest L6t

3

1. enam_gr&EFeoblanil et ailenet : 9Ly emamB)HEHid, S_GL TeiTs@EmLD
amanl IS5 flani it allenarfibEgl 9| SemFIDHMET 2 (HaUTHSHTMeT.

q /OH
(@ CH,CH=0 + HNHOH — > CH,—CH

NHOH
P Loy eman®  emanl JTEHey Lblet
[
CH,~CH = NOH
DFIL_Tevigeman(® | SHenFID
(b) OH
/ -HO
CgH;,CHO + HNHOH—> CH;-CH ——> C;H.—CH = NOH
~N_ “
GuesTFTEVLY M () NHOH  Qusiigmeo® oysemeid
CH H.C

CH OH
C=0+ HNHOH;\C/ %3 \c = NOH
~__ 7 / \ /
CH, NHOH HC

I CLmeir 9| SHemFiD

/

CH,

253



2. awam_g&api_cir aflemesr (NH,—NH.,)
vy amanhsepd SUCLmersenhd ewanl 78l et allenerflbg
ol JOFTGHTEHMET 2 (HaUTdH @566

OH
NC = 0 + HNHNH, %\C,/ MO NC=N-NH,
/ an / \ /
emamL gFeir NHNH2 emamL gCamesr
CH CH;, OH CH
C=0+HNHNH —> peg O “C=NNH,
/ AN\ /
H H  NHNH, H
T L_mevLg emam () P _L_mevLg emam ()
emamL gCamesr

CH CH, H CH,
3\0:0+HNHN@ s \/O o o \C:NNHZ
/ /N /
CH, CH, NHNH, CH,
9@ Cr_meir A_CL_mesr emaml’ gGgmesr
3. temarev emamt’ y&apiL_sit [CHNHNH ] aflener
Qo manhsenld SUCLmearsepn Hemeardw manl 7&eiL e
aleweryfibg Nenersy enaml gCFTeTSme 2 (houmdh@HeTng).

@) cH CHy,  OH CeH
6 5 6 6\ 5
N\ N/ -HO '\
C =0 +HNHNHGH; ——— C —=> C= NNHGH,
/ N /
H H NHNHC.H, H
GLGHTEmeVLY emam (b
OlListTaFTeVLY M) Nemanred
emamL gCamesr
(0) cH CH,  OH CH
3 3
N -HOo N\
C =0 + HNHNHGH, /C\ /C = NNHGH,
CH, CH, NHNHCH, CH,
Y ) 2T Grmest

Lenaorev emaml’ gGgmesr

254



4. Qafasrruems®Let [NH,NHCONH ] afleneur

2V mamBHsehH SUCLmersend G sTrumFhLer allserflibg)
QalsTTUCFTGT 2 L _THGHH DI

(@)  CH, CHS\ OH
\c:o + HNHNHCONH ——> c\
e e NHNHCONH,
S e
G LTIy a6 l—HzO
CH,
\ C = N-NHCONH
H/

A L_mevgemam®h Gl smrCames

(b)  CcH, CeHs OH
\C =0 +HNHNHCONH ——>  \ ¢’
H/ H.,” \\NHNHCONH,
QueTFTeVLY e (H

[

H5
\C = NNHCONH,
H/

Guestemevlg eman® GFllamTCaTes

Co

ShsorgmamBlasr whmib &' brdmefldr spHdsn

R05355HTCLITE LWeTLRSSID SyemflseT whmib allenaruiley eTHLIBESSID
Blubsenarsamaer GUTNISg Henl_d@ b allemerGLmmeTseT CouniLBF eTmest.
sTartGan hdsallanaruiey LvGam sHyenflese LiweTLbhSSUILbH S TmeT.

(i) oNemearGous wrpPulapHalwmed OGS | I 01y Han®H %6,
smanl_ g6t eumujeumey Llemmi iy erd aillenarCous wrmml  (peiresilensuuliley
prilenemt 9 vFEamTens hHSILIHS eTnET.

255



R R
NN
C=0 —=——> CHOH
H~ H~
U GLmeirgeanen aflanarGausombiluagelumes @hdsn GFiuyinCGumsg
rrflenemTiu 9| 05anmed Henl_S5D3).

AN

C to Pt & R,CHOH
|¥ 2

HL1 H

CH, CH
AN
CesO ::%
2

H-OH
CHy” HA—H 4

CHy
2GFTUTLINLIG 9| 0FHamTev

@81 veLIY SFTeT alldaTdE, @)\F @ FTETHTGLD.

o beuns eam enblamend blemon® spbid@se :

2 Govrrs enaml_anghserTer 6055w gaideaflun enant ar® (LIAIH )
wbmid Gamgwib CunGom evant’ i@ (NaBH,) @enaisenenr 9y osanmssen s
R0&s10 OFIF TN 6.

Qean enanl_ar® wesfl (H7) eupbiGserm@i.

CHy ~ pagy  CHaw _ CHy_ OH
C=0 —* > c-o H s e
/( ya /N
H™ “H- H” H H H
T _L_mevLg emam (b QEEnO

(b) smiruemetey Camobisear mant Crm STTUGTSTS 6 H\6 %N L 60
() Femwsirgsnt BB :
Bl Qradacemeal, LT HCl2.1 st 9psvigman®sennd &G _mersemid

ROEsL0mL_Hg emant GIm STTLIGTSETTSHTHET.

C CH

H
3 Zn/H 3N
Cc=0+aH) 0 CH, + H,0
H.C” " cH”
LriGriest

@ euailenat STTLNET STTLIL 6T 6Tl gmer GCarseans Henl_GlLibHm)
emzd Gsm gl LCrm L Cearbmid Glubm benl_GLINISDS). elbigh 2 Ceorgid
6TGUSL_ITGITHGITIGH PLPGULOTS 2 GTT6IT ).

256



QoG (QevevraillL_mev enami’ reget aurmu) Glausflail_LiLi’ () ojcueilenesr
g GLUDTY @\HhEEGD. @aalamner ‘GolemsTFsT BEHSHID GTaTILIEHID.
(i) euelemwwmer &my wsiresflencoufley @B %D
2 6000l HapeTT eHdHSHID

vy amanBsamerud, SCLmergmerud enanl gHer, Gsmgquib
F&HSTHMFHL6T Gauliuiumsgio Gurewsg ®Odswant_bgh emanl Gy
SMTLIGTHEGTS S([HFH6ITD6IT.

CHS\C o N,H, CH3\C o
= —_— H,+N,+H
H/ C,H.ONa e 2 2 02

amanl gGFTeTHeT (QenL_Hlanevd Camobisenmsd Henl_S&6TmeT. STTID
—NH, aflev 2 6mer emaml’ ggsrsamer LCTTL L metsenTs £58 smTGLieh
Iwesflenw 2 Haurd@GHssient. Lilest LCTmL_mesr CaTdenawmev sTTCLIT gjwesf],
2 0CsesTHmend OlSHTHE5S eTmeT.

CH

3
"C = NNH,
/
H
emamL gCamesr

@bpemn 2 o IHapeTT PHHHID cTaTlILHHDS.

SsfAmbarmmb
9,01 e am (b % 6rfl syl ciTem _lczol_ﬂmmu@:u e VE i) S ICEAC TN
H
UeTLID &S sMyenTon@Ld. G CL_merseflsh (Qaiaiems ol @)emHE e
DAUSHET ROEHHHETTHL LIGTLIHUSH06N6V.

aallemowner 9 &FHgGarmnsearmear gblovmsmbs GLT L T&Hwb
oL @&CrmCGol 9|evevgl Ilevld Ve gl SHTIBIGHS GLIT L THwId
QuiromisGar. 9 HuemaiseEnid, aedlend Gannhe 2| 5FeGarhser e
L_meveiteny  ailenariiGlummer whmid LTelb semrFa 9 HmnaISEHd dnl_
vy mamBHsemer Cgh STTLGT sTaenfldhansweTer wrGCaTT-STTUTSF:M5
IblevsIGeTTs 9 &HCarhHmid GlFuISTNET.

o
rcHo 25 RcooH
24,601 @ (H) I|Lbl6VLD
©) 257



S5 CLrmersem aelemwowmear 9 55nCarhnsermed (blebisahs
QumiLmfuwd L gCrrmGwl. geeg GumprhsGeart.) wi”HGCw
25 Carhpen_bg GHmDHS STTLGT cTanteanfldansd 2 6mem LTGeTT
SMTUTEFO S fleubisenetd OETHESF esTDesT.

CH,COCH, —>  CH,COOH
(3c) (2c)

CunBur” eS8 :

Fremwownn S CLmomear 9 58xCarhnuL_r 9 55CarhHnid
QauioCGurg C-C Bewewiy Wemeybm HHlw Yyamass OGHTEE
QubuTad srTUmeTey GHTEGIUL 6T CaThgl, s _&ulley HTTUTSEF0E
ILOVBISHEDETS H(HH BTG

a o.b
o
CH,—+ C +— CH- CH,~ CH,

I ‘a Ilﬁ]m@q | I ‘b L‘ﬂa;rmq |
HCOOH CH~CH,~CH,~COOH CHCOOH CH,CH,COOH
l P 145 guilevd L ICumesls
N9y 1 iflé gudlevid 9dlevid
CO,+H,0
GDDHS 66 HenL_d@GLD QuEBLLLITID HenL_d@LD
alem GG LIT (5 61T 61T alem GGl LIT (5 61T 61T

vl man(hHeT oTaflETs 9 sHRCaTHNID ML QST |60 6% 6T
RHEF 5T 9 Gb. @emar Craflun manl Jrsamnsh sebs FeoauT
Bl CrienL_ (Lmeveiteiv sressf) o Gevmd HeLauTmaad, colTelbl SHengFensy
(minm goCGui, Camgquid Gum L m&ud Lrm’ Cyl) ey Hip @Llirev
YSMFL_T5a|D PhHbHemL_F OFUIFeTmET.

CH,CHO +2A¢ +30H — > CH,COO" + 2Agi + 2H0

P _L_mevLg emam () PG guafl  HvauT oyiq

CH,CHO + 2Cd* + 50H ——= CH,COO + Cu,0 | + 3H,0
(Bovrd) @iy Hp ofipLiy o)
@Lfs 9wesf GLID6IL  9wiesf]
258



21e0looLIm 1.8 eV emanBEH6T afloolt srewflulesr @ubens BHinsans
(@QemehFeoui) Fmou Gung QFuGsimer. (9 pbhs @emehFeuli] Bimpsien
afll syenfluiler £7d sampsedsds SO, OFaissliul G dsamTFR
BiowbnasTEngl. @bHnbn SmrsGe @be 9 uielsE@L LUETURSSILIGSDS).
@51 Y manhisameT M 2 Ha|D | UIeITELD.

5L CLmeirsem @Qbs 9 uiesa@ 21 LhaSHemey.
UB0U LY WM& &i60

SOLIMTLOMEVLY GNaM LG 6T BTSEmTFme0 2.60(HID Ly Y alumsGerTey
LTI TeoLIMTomevly enam(h 6Tetm Glauesstento Hln Lilg& LITEOLOT Henl_SHmg)|.

H H
' ¢

n |C=O —> —l—O
H H n

G L_mevg emamBIL_eT 6% Flerl LT FevLuyfle gydlevid Card@ibCLimg)
3Gl LU WTSSeI5HE 2L LI (B 6(H QUEHETI SIeHLOLIL|GHL W LITIT6VL) 6D (h)
6TeTE)ID LIMeOoemTd HHHMII.

CH,

LT |
3CH,CHO 2X* CH
/

3 \o

CHS»l{ O/CH—CI—g
LIMTTeVLY 60 e (h)
OueTFTILman(h LU WTHEGHHL allenerd@ 2 L LbHaSHevenev.
18.3.2 IheugeamamblEeflar UU@TEST :

(@) 40% soLimTomevLy maDLy 65T BTdEBemTFe soLIMTO6T 6TaTLILIBID. @)
2 ufiflwey QummeTHamers UTHSTHHa D, Chrme LSl [Hsed ey
LweTLH G D).

(b) opoCuresilureL_sr S s@ Gnsstt Qummerter w Gyl ymifer
kS Gludgiempuilsy Hnbrasd LarCurhamsd $HEs1 LwETUGGDFI.

259



(€) Qariyd sTwSH emausemner HEswemLWF Gauig Hnb BHs
LweTLG S D 1.

(d) Cussemevl” (LTarTaniL 6t Gmidsailenauiley HenL_&@LD LITEOILOT) 6T6iTa)ILD
UL WwTEEE Heaw g5 Nermevigd Gumweralsy sSwrfldsl
LweTLG S D 1.

SIALL_meugemamb :

(1) Geusirerfl 919 Fwirfldsev.

(i) @aetr woibiorg. LiMTELy ean® WEaTTeFIL LEHHF 6

(i) @CermmysoLimTio, P 196 flevid, 6THSeTT6, coTdly & dlevid CLimesn
srymemonet siflod Camobisem Swmflssl LwusTLHSDSI.

Caemallseir.

1. C6H5CHO, CH3CHO, CH3COCH3, HCHO Qg enausafley org)
S1p&samL_aubann phSGHFEnI ?

() L_mevssteiv aflenastiGILIM 6T oL HId (D) Lmevedreiy Lopmmutd soL Tedlis
HenIFev (C) aTmidleveney.
8iray. () GH,CHO (b) CH, CHO, HCHO (c) CHCOCH,
2. B1psaaTL_g| eTouaumn) SWTHSSULGEDS ? FLOGSTUTH H[HS.
T L_mevig emamiq edmbg 2-Lluy L 1eGered
S, OH- A
CH,CHO —— CH,CHOH CH,CHO ﬁH 5 CH,CH = CHCHO
2

18.4 9|GyrGw’ 19 & %&qmgm)®

GGl 8 g manig e g aman® O5TEE ©OlLeT & et
eSS0 Chlywms LlenerdsliLl [Hemers).

SICynGw1" 1965 Shsurgemambssflar bluwiser

QImuILIm(p) QumrgIIGLIWT IUPAC Quurr
CgH-CHO OLIGTFTEVLY DB emarev 16585 Ceurev
CgH;CH,CHO LNemearev Wenerev 765G 5 Cemev
FL_mevrg em
CHO 2 14 eman
F1e0&ev ey man(®h | 2-mamL Jrse

OH GLGHTamevLY mam(H

CgH;CH = CH-CHO | Sisiramiomevig snam( 3-LNemerev LS
2-rGavtev

260



CHO
QustaTevIy man® : enenrev 155C8Cesrev (IUPAC)

18.5 swrfgse

1. Qmeyiaflsst, @Gomdlwid enr gy senad®h wbmid &1y s HiledurGeur,
&Crmenoey GCenmengigerTCom ojevevgl GleauGearigwib GUTL THeaF@
wssrasflamevuiley 773 K @6 ambmit_Cerm 9y $5e0CGarhmioenL & g).

()
CeHsCH; 2> CHCHO  + HO
QL_meyiafar smpmi/V,0g QuissTETeVL D (®H)
773K
2. Qe evpl Crlger Brdsmrseome Guearaad &Carmeangh
255 2CarhHnwenL_Sng).
H,O

Pb(NQ), 25  HNO,

CHLCHCl M9 s cH.CHO

GlLGiTen F6L QLG FTeVLY e e ()
&Cormenr ()
3. Qusstamey @Cemmengent_ HITHLIGEGLCUTG (G®h eL_anmemeu®)
2H,0 /OH H,0
CeHsCHCL, ——> | CH,CH ——> C/H,.CHO
OH
(Bemaowipps)

4. sm®wid ouTTCL HL 6T sTvSwid QueaTCamCuil el FTuIFS
ally &@LGuTg GuesTamevly enanh HenL S&HeETmF.
CeHCO0_ _ OCOH ,
Ca+cCal = S 2CH.CHO + 2CaCQ
C,H,CO0” OCOH

STeVAWILD coLmTGLoL
smevAwd GLeTCaFmCGuiL

261



18.5.1 uUoIYy&ei :

Qargblemey 452 K 2.emLw Hlowbm Hiwid. @g sy Lmsmd
QFHT_e»L_ufest LoEmT(LPEOL_WSTENHWTR @QSDG ‘FHFbs LTHTD GlsTL_emL_uliledr
eTeuTOlewTur GTRTILIHSM ).

Beudlt ussoryser :
CH
6’5
Nc=0
H

@31 OWIML 19 & 9| 6v1q DANHSHEITIET LI LIGHTL|S6T 655 HSH6Tn ).

OILIGTEET aUeMETILD @\HLILIHT STTLIMETE) STTUT g eThHL@BID
HHGFAUT HMdhEGSH06T HMET GHODHMFI.

O-emaml reget (Qevemssme O-smruefley STTCLGT wefl 2 e _més
Wy wurgl, eterug Ogeflaim&ngl. eTarGan vl _mev eauemas Gumeirm
GnIssallenat @5 HleHpTgl.

OueT&st auenemud @)WmL Tey HCITCGLoL 19 8 6TevdL_Tmeir SeuT LISeSL (b
allenat BenL_OLID FTSFWTED ).

1. smpb sebs GurwriasGearlLmd @g OGuarGsmuid oflevwns

255 2CarhHnenL_SHng).

(O]
CHCHO — >  CH.COOH

@51 Lmevsiteny allenatiGILITHeneT HEHBTTIDIL_ solTe0lbI HenTFamnen
208GuSvme. a@amaflv At — Ag @ésid, CPT— = CU eafll 105
steflz s BenL_OLINISD ).

2. NaBH, 9jevgi LIAIH , 9y60 GLisitensev 9y svsanmeons obhdswnemL_Sngi.

(H]
CH,CHO ——> C,H,CH,OH
3. §0emweTFer g 2 sll HaparT wapuley OLmaelerTs
RBEHL0L_FnS)
Zn/Hg/HCI

CGHSCHO ? CGHE’CH3
N,H,/ KOH

262



4.

5.

@51 Curaflure)_sr GnisswaL_bg manl Gy GlLeTFamLemL_
2 (HAUTEHGHFHDII.

@31 HCN, NaHSQ, RMgX wopmito NH,OH, GHNHNH,, NH,CONHNH,
A FwabmiL_sr GHFTEens wbmib Carsens HenL_OLbm HHHD HenL_GILmID
AT HEHEG 2 L LT TN I

Qusirgmevg anan® gllanentu feTsHenL o allmer fibg aflts STy
GTRTLILIHILD ‘Y6014 LOGH QUMHEHEMET 2 (6T EF T 6T,

OH Lho

CgH;CH=0 + RNH, ——> C,H.CH ——> CgH,CH=NR

“NHR

A Lho)

CH.CH=0 + GH.NH, — > CH.CH %25 C,H.CH=NCH,

N\ NHCH,
@ euailenast epeooms HmbHaT CFrdams, GHTLTEg Henl_GLnID Hdhee
aflenaTuiled auLdlpenmenil HILGVTLD.

allenaitGaus wTHMY Gsveomaill_ L mTev el enamiq 6T anL Tesy)id@ Ll
users @Cermfler LHSH GaFuig Ouearsgmullen @Cermeany®h
2 (HAUTEHGHF TN FI.

CGHS—CIZ:O%CGHS—T::O + HCI
I
H CI+ClI Cl

srereflgGom ailener | A-anaml_FeT @veonghgmen OlLsTFTL an(h
smeitaflenCrr  alwearde 2 UGHDF. LT NaOH o 1 et
Qusstgmegman®k Oaliutiu@ssbCurg ser 9 sHGarhm b,
RBEHHUPID HlHLPSGTHET.

NaOH
C,H.CHO + GH,CHO— > C,H.COONa + GH.CH,OH
GLGHTEmeVLY emam (H) Gamgqwib GlLciTen F6v
QueTCamCui D} ESADTEV

@ euailenat auplpenmuisy enamt’ ik weflenw e GLeTFTELY O (H

epeud g Plef G LODODT epedamPiDG THNISDF.

ULy

H H
1. Y |
CHg— Q\= O —>  CH.— lc—o
OH OH

263



SmTUemestey SueT g —OH oyueflumed smésar $rdhgsHev.

uLg 2.

H/\
.|.(\
CH;— C-0O + CH,—-C =/8 —> CH. - (|: =0 +CHy—

| |
OH H OH

-0

I—O—=xT

R LPeVGF MG STTLIENETL STTUI6T sTHTweflulledmbgl HODTaTMIhE
LDITMIS6V.

ulg 3.
H H

| |
Cifly= G =0 4Gy C= 0 ——> Oy C=0 +Ci,- C-OH

|
O-H ) o i

OueTGamuils Lolevs8edlmbgl jwlev LGCTTL L menet GlLITenF6 9| HenF(h
Swefl 61H5FI50ETeEH GlLTmFN Y HFANT®6VS SHHHMII.
9. HGemuiFer evevgl HOemuIFsT VGO ailener

@31 21edoLim’ 14 & 9 evigemanBHeT Isvevg GLUGLmersenL et NaOH
waraflaneuiey allenariiyflbg o, B-HBlaxpaynm 9o manh 266 g
G CLmenar HHFnI).

NaOH _
CH,CHO ——> CH,CHO (@riGustr ojwefl)

NaOH H*

cHCHBo 5 CHtsCH-O"—> CH,CHON
)CH,CHO CH,CHO CH,CHO

(smsaIT HTHEH0)

CgH,— CH— OH C Hg—CH
B-hésio
ch —H o > CH — CHO
CHO FetraarLomevLy emam (b

264



@ 51CumeTG,

NaOH
CH,CHO + CHCOCH, ——% C,H,CH = CHCOCH,

2P Lo eman® evevgl AT CLmafledmbg 2 maur@ smrGuLesr
uesflyb GueTFTLmanigeT STTCUTMETE STTUGST LG &H[HdhHeT
BTEGSML ThUGSHADG. QbS LT aens allemenGumrmer B-
bHs5HDE@&G Bflen 2 LEHDF. Qeualamear HGemuiFssr GVEOL  ailener
st LGS Il

10. blugremSldr Gmdsn :

@31 GGl 148 96y maniyet LTl allend@ld whbnm
aflenarim@p. CUTFTOIG maDeNL_ YSHaDTH SHebhs GLIT L mHuwid
FWeNETLY 65T BTdhHenTaail e GHTHES emeudh@HbOILImLpg GlLisTamuils 6TeTan|D

O-emanl grss G GLmer 2 (meuT&Hng).

Gueirgmuilensst OLIGTFTEIL ML) 65T OL_LOT 6TasTa|ld Ol TETETeUMLD.

O O
u: o dompp |(|:
CH.CH=0+H—-C—¢H.—— s CH.CHOH — C — GH,
KCN OLieTFTUNGST

Fwenaest(®h) wesflullssr (psirasflancvuilsy OILIGTFTEVLY HAMLG GT &M PLPGVS: T M)
smrGust gueflwurs GFwou®mSng. @g wWHoDTMHm GUTFTMLY e ®H
epeVSF MG STTUMGETD OGBTEHSF LF HHEHUT STHGIHM6 BL_SHIHHETDS).
@ zarTey GILGTFTUINGT 2 (haUTHDI).

1. Quir&lsirev ailenerr :
GussTFTEVLY ehamenl_ FL19-& Hifled (estesilensouilsy AL 14 & BLblevdSesr
Gamguwid 2L er Gargg Geaindiu®ssbCurg Hererdls 9flevid

2 GTL_TEHD ).
CH,COONa
CHCH=0 + CH-CO-O-COCH — s C;H.CH = CH-COOH
A 145 Hriled A Fstreoriold jdlevid
+
CH,COOH

265



9914 5 Hriledulesr a—gmiuefley Comguwid &L GL L eTelim ST
smTGuUsT uafloow 2 HmaTsEEGHDS. @\F FTTUMT STTLGID HhbsauT
FTEGSM THLHSS B-emanl g1sF flvdms 2 haTs@aEng. @0 B
B-Bds pempuley BEsLILIGHDII.

12. IB6UIKEH6L elemeoT :

Quersmevigeman® wGemeflds oblevsgi er Lifliger pereflansvuiey
GNISHML_EG Fettariils gblvsans 2L THGEng. @\Fev Lifliger sy
allemarGaus omHPwmsd GFwLLIREDI. Q6T alenat auflpenn wpHen
allenarenwi’t CumewCel wGenefld 9flevdFedlmba sTTCLIGT weflanw
2 (HaUTES HlapHng).

LNLg-edr
CH.CH=0 + HC(COOH), — > CH.CH = C(COOH)
Ceurasfld ublevid

CO
—25  CH.CH=CHCOOH
A (PesraoriNlg  |blevid)

bluender sumsmugidler eSlenerser :

TS et HauT LGHeSL (h allenet GLIGTEST aIeneTwWSSH6T LicTenL
allemdGd allenasTwim@ld. 6TevdL_Jmest HauT QuUITHeT GLIGHTET aleneTwdeng,
THGI QuTIpgl iy aman® O5T1E:5 (CHO)GUsgalisr allenardSmensrd
GmDEEDZ. @3 @ OwiLm anfliiupGssHid GFHTEGHurgid. cTarGe
Qo Lm LHSL B aNewarOILIMHETHET 2 68Tl _T&HETM6UT.
apl’ bon gmmib :

CHO CHO
9T HNO,

9t H,SO, o
2

(eTevsL_pmasr sauTOUT®HeT NO,")

266



Feobunbermmib :

CHO

CHO

9 H,SO,

(eTousL_gmast SeurGimmem SOH)

\ 4

+

9dlevid

SO,H

m-Quergmeg enan® FeoCumefls

9Lt H,SO, wsirasflansvuiley Gusstamevg enamn® @\ epevdanmiser N,N-
L 15SHemBHe0 IarflealaIl 6T GMIGH0amL B LTS LiFend T ILIHILD L_eniy

Wenertev L65CHT Fmubengd 2 6T(H LIsTanIHmd).

“‘@Nwz @Nmz
oit H,S0, @
—_— CH

@CH:O

annbeureberhmb

CHO

H -4@/N(CH3)2

Cl,
FeCl,

\@7N(CH3)2

Cenrilenarey 165CHer Fmuid

CHO

Cl
FeC uf eov allematCais wmHPwrs Qowenl_H Cl sreitenib
( apmull 9 D) ® )]

GTOUGL TG FauT QUITIHEnET 2 60TL_T6GHS))

souMpTeuLymAaMenL_wjd SE L 1L TeuLgamamen. b g UlIBIgG6L

QuTmeeTs HHIDI).

65 63T 61T HCHO CH,CHO
1. o CwrCLmummy 21 upeauHevensy CwTCL_mooLIMTemn Lo
215 AL QEFAE AR
2. oupGuomesflwir- w Gom_gmiiler 6Ten)Ld eTerMw Comdgonas
®|L_aGbT GMIGS aflenerr &l a» 6 O L ™ (5 6 6

SHEDSI.

267




3. srs
SHEOTF LG

4. TermeyL bt

5. RMgX 2._esr

EamuiEiEsn

allenard@ 2 LIh&DS.
Qe (Qmi@Lo
Lemmeivig &-Cridsemnevr
2 GWTL_THGH DI

RCH,OH 2 maun&mg.

9|60 L 6V SYUTEEES
allanard@ 2 LIHEDII.
Lermeivig &
QUITHETS6T

2 GHITL_TS (& UBVED6V.

R—-CH-OH

|
CH; 2 mam&ng.

IleSlobun’ 196 Shevgmanb wnmnd SHbymor’ 196 ShsoLymanEmL spUHIE6D

2. oupCGuomesflwir-

3. erfICamL_meyL_esr

4. gflenswr
IO GITSHETHL_6BT

5. &CermilayL_sbr
6. LIGVLILG WITES6
7. GTEUSL_IJTGT SHeurm

LSS ® ailener
8. afls syemfluyL_esr

erorfl Camdens
allenemGILIMHEnGIT

5GEDSI-

VLTV GHMISS
allanatd@ 2 LIHSDFI.
aflt s

2 GHTL_TH & B V606V.

P 6v &Carmeny[®
2 GHTL_TeUFGVEm6L.

LIGULILG WITH H6V

allanatd@ 21 LIHSDF|.

2 1" LihouBlevenev.

@aefliThg Hlenevuflev
@) errEhFaui
Fvdems 5GEDS.

ol 69 631 5 61T CH,CHO CeHCHO
1. Quedi Fauli afpLig o aflenesruilsvensy
ST FEYIL_6T 2 GTL_THD ).
QauiLILB S FiHev.

FHFHeomeT GnIsD
allemerIGLIMHeneTd
5GEDSI-
seitaflFCrm aflenerd@
2 " LHGDFI.

afllt s

2 GTL_THDI).
GuicsTFmuilev
&Cormeny(h)

2 (HAUTHM ).
LIGULILG WM& H6V
BenL_OILINIaISHVEN6V.
QLT @)L 55
panL_ OGNS ).

@erehFeuiy Hpid
SHHDSI.

268




blusreneuLy@mamiger UL era6ir

(a) Sairasromevigeman®, Hereridld dlevid WHMID T 604 ILievid
swflés.

(b) Gusiragmevgemangd@mhg GupritGid GuersTule WK FH s H 0
Qgmentenl_ GlsmHm Crren @GBSI 1q4-b1FT Gustamuilssr Hwmflshs
LweTLR S D 1.

(c) WesrmayiL_eir CymGuor’ 14 6 epallenemsiu ssrser Camhg L eny LTeneey
&G Fmubiser Hwmflds.

(d) aurgemers Gume swrfliiley wemrepl” 1 wTsLs LwWeTLGGD S
Cacretaei.
1. Nsraumeusstaubeny 50% NaOH2 L st Geauidinbhidgind GlLmipg eTesrest

Rsp&ng ?
(@ HCHO  (b) GH;CHO (c) (@)wmpmitd (b) uflsir seveman

allen_. (@) CH,OH + HCOOH
(b) GH;CH,OH + GH.COOH
(c) GHsCH,OH + HCOOH gouimmiomsvig enam® Gluisismeilg snament el
eterfllpms 9 58CarbmwenL_Sngl. (srerafllsCrm @&miss allener)

18.6 &1’ bi_maraeir

G CLmermem swrflgsHev - 9P GLmebr

1. @CGsmyriamusd YasanTame led Hebs L GCrmGwl HIL_sr
2 552Carbmid 9enLwd GFuub Gumipsg F_CL e 2 @ THngl.

(CHy),C-0 (0)
| —— (CH3)2C =0
H H  KCro/H+

2. smedwb S CL L 2 00T sTIFH ey &G GuTepg

CH, COO\ A CH,

ca — > C=0 +CaCQ
CHCOO”  smiss  HLC
smefwb e G 1 oI14- S 9181 Cr_mesr

269



3. Qaiiu®sSw sriur 165 @Gsm Lyl 9 sanTedlsT o ailenw
Oaaisgin Gumipgl allenarCeus enamil’ Femer HHasd Henl _GlILINIGDH I
(CH,),—-C-0

573 K
| | ——> (CH;),C=0 + H
H H Cu 918°_Cr_mesr

2GFTUTLINLIG 9| 0FHamTev

4. @Ggr yriiediest @CemmengenL_ HrmhHuUGHGL Cumg

> >

C
cHy” i cHy” “OH CHy”
9181 Cr_mesr

18.6.1 uUoIY&6IT :

Bowbn g elwrssgmigw Brwb. Bifley somrudsmigugl. sengud

FHETEHLONWD|HET (PG HETENLOWTY 6T HeUMLD.
Beudl uesoryser :

ue ailenarsefley @)g HFLL_Tly emanenl_ SHHEHMSI. PSHWLons
CH; — C = OGzm@guilsr allenarsamersd GlFmesaumid.
|
1. Gg eraflsrs 9 s58xCarmnid mLauFdams. sTarGal L mTevsTen
alenariGluTmenet @OEGuFHomev. cGlLB  HanTFeameu|ld
RbFGuFvemev. adlll syenflullsr Hnsansuld FmHeuSHsvenev.

2. asdemwowrner 9 58xnCarbnssar (H,SO, + K,Cr,0;) 98 CLremer
2145 flevons 9 55Carbmid GlFISHI).

(®)
CH,COCH, — >  CH,COOH
3. @ Gasmguid @Qussd sewemear OHMID HHLCearm evevg 605G wid

gdlaflubd aman ey CGarm @2CGsm Yrliomued ) sanTers
RBEHL0ML_Fn ).

270



H,C /\ o HC H,C
N 8 " Sco & >c
HC | |

H3C/ ‘\ X
HE) H H

aCam LrlienLiey

YSTEDF{H 9 Wevi]
9} ISADITE)

a05Fwib ayidleflud enaml’ @), enanl @ wefleni (R HhdhsaIT

QUITHET) aILPHIGSHD ).
4. 9P _GLmener GlemsitFsi BEHBID VeV 2 6V0oLT HaPeTT RHEHSLD

HooiCGuermas LmHmISns).

HyC AN Zn/Hg/HCl (3) HyC N
cC=0 - ) CH,
H C/ N,H/NaOCH,  H,C
LG riest

9@ Gr_meir

5. ammCeumeoimTid aileneor

CH,CHOH-9dvevg1 CH,CO-Gsn@gujsmer Carmomissem anmGaumsoLimTid
allenestd@ 2 1 LIS eTmenT.

O-amTueT e anTGCamnCarhnssna@ 2 Lh&ng!.
CH~CO-CH+3Cl, — > CCl,—CO-CH+ 3 HCl
NaOH e st &CommCrmaoLimTd 2 68T THmg.

6. HCN, NaHSQ, RMgX 2161 Corgens allenerdgid NHZOH,
NH,—NH,, C;H.NHNH,, NH, NHCONH, » 1 st gmniss aflemard@id
Cardens alleneryd OSTLTHE HdHwd) 2 LGEDS.

7. oCGuraflure_sr Cardeamns allenemOLIMH6T 2 6Tl THGHDI|.

-H,0 ||\|H2

CHS—C =0 + H-N"& (@0Cuomaflur) —— > CHS—C—C% COCH3

|

|
CH, H-CH,COCH, CH,

L@ Cr_mesr

65T

271



8. 98 CiLnmer GCarmCumeouimipL_cit Cardens allenam1GLIMHTEHem 6T

SHEBDS).

CH, CH,
| KOH |
CHy— C +H-CC, ——> CH,- C-CC}
| |
O OH
&Corml_GL_mesr

9. 20T enanl 76T &CemmanrhHLeT PpsHedlsd GG eL_6v | HenFemL_ujb,
Wlssty coCunGomenemuyid 2 e THG8ng. @auaillenat 6L M alems
GNISs58DG GsTbgl B $5658DG 0 2L LGSDS.

HyC . H,C
2 euiibg HCI T3
>C =0 + HCHCOCH —— >c = CH-COCH
H.C -H,0 ) )
3 2 HSC GBI _emL_6v
4 &man(h)

HSC L CHS H3C\ ~CH,
/C=CH-COCH + 0= C<C — > C=CH.COCH=C
H,C H, -H0 HC R H,

00 O LIM LI MesT

i H,SO, weraflemeuiley epeirmr HFL_CL_meT elpevd o 56T
GMIGsL_Bgl &L 1gefemer (1,3,5-1 ey OGS GLIGTEET) HHHMF!.

CH,
Conc. HSO,
3CH,-CO-CH ——> + 3HO

CH, CH,

18.6.2 UWENESI.

. @ Hnbs uieus D CETHHFTme SHenTLILITGT.

2. oS glaus Flammulled FevsoGumarmey GUTeTn MGIILIHSHH6T HWTfldbsi
LweTLR S D 1.

3. smenL L Gupoemaiey swmfldstt LwesTLGS D).

272



Shsorgmamen_ujin &' b_remenyin  spOGIHSH6

N H3 D G

GG L_meoLumTid
aflemast

LIGULILG WIT 560

afllt syevflujL_ebr

Qe

eteiflu Garrdens
allememGLmpeT

CwrGL_meoLimTenLou|d
SoLIMTLOE  YLOl6VS M BHU|LD
SICEIDETE

LIMImevLy emam (b
FenL_5EDg).

@afliThg Hlemevuilev
QemehFauiy Hipid
CaranSng|.

gty Ko
LNemrmerorg & Gmper

o160 GoT & 61T CH,CHO CcHsCOCH,
1. Qi Fouliy Hlo allemaesruileven ey
FENTFEY|L_GOT e LpLILg M6
OEHOETAIEN
2. LITeu6sTeIY Glauererfl 14 emwid Olaueirerfl 14 emuwid
ESy il EXGIIETR S ([HAFVeH6V.
3. 9 58xCamhnid | T 1y s flvsams R HTTLIGT syIena
SBHDS. Quebz AT 1S
dblsmsd 5GFDI.
4. NaBH, 6THaeTme (grflememTu G rLienLIcy
21 6T h&sID I, VSHADTEV) Y anTey (FlenewTi
9}, VSHADTEV)

Fgsevrmer G CL_mesfld
IO 2 6T THDI).

CwrGL_meoLimTenLou|Ld
P14 & flevdengu|ip
BHHI

GMIGS allenemOLImBeT
HanL_&Emg).

@afliThg Hlemevuilev
GemehFauny Hpwd
@evamev.
LNemmervLg &
QI (R evemav.

18.7 9GyrGuwi’ & £ GL meirgsir

SAL B mSCeomer whmb blualtemiCamefiar [UPAC bluwiger

ImuILIT(H) QurgIIGLIWT IUPAC Guwir

CH,COGH; BHmsev Lilenesrey 9 _CL_m FCeurrrasr
G Cr_medr

CgH;COGH, L LIlen ey GLTC T T Georrest
G Cr_medr

273




5 G mTGermeir : CH,COCH,
IUPAC Quuwit : ifsmspev Llenesrev 1 GLmeir

18.7.1 &swmflggen
1. Guei&sir, CH;COCI/ AICl; o.1_asr 1yfluyio

H A, COCH,
+ CICOCH, —> +HCI
AL &Cermenr(

GlLIGTE 651 918 _CL_m.Ceorrmesr

@3 @™ 6Tl grer seuT LGS H allvaTwTgd. &L emL_v
&Cenmmenrigedphgr AlCH; somuil opdlevgsmed eTeudi’ gmer seum GLImHET
CH,CO" 2 awm_nd s 1105 D).

FmVFWd QueTCFTCWL enL_ smevGwid HYFL_CL 1" HIL_6T STUIFS aulg &H6v
eppeuld 9T GLmFCarmesr HwmfSasLiLBGEng).

C4HLCOO0, _coocH,
Ca + C4 _2 5 cacor cH.COCH,
CH.C00" COOCH, PG miGoman

Fmo@wid GuETCHTCWwL. smevSund A CL 1™

2.

18.7.2 uUsoIYd6Ir
Bimopm Birowd, Hflev FANlsenGeu HenTw&anly ). 6THHaTmev LHMID FSHils

2 LGNS SHnTHDI).

Beudl uesoryseT :

1. 9155 xCarhmid : 9dlevid Hevbhs GLToThIECaT Qg GLeTCFTUNS
blevons 9 SFCarhnid CFISD .
(®)
CH,COCH——5 CH.COCOOH— CH.COOH+CQ,
99 CL_mTCesrrest Llemastey Femair GuetCamuilg devid
2 HFT0S jblevid
2. @®&a @ Gamgquwib b eThHermew, Camgud CurCGom-amant” i),
601& & wiib 2 eyl bl evfl wi b anL_e» T Gumeirp & [J 6351] & 6T
G CLmooL TCarmemen Lianestey L65HmSHe0 STTUISTTITS H5E&FDI).

2(H)

(@) GHCOCH, ——> CH.CHOHCH,

274



(b) @ws HQerwerseT PHEHD WewF 2 6vooll HaperT B0
AFWabPIDG 21 LIHSHaTT FhHamzpev OILIGTERTTS WTNISHNII.
4(H)
CH.COCH, —> CH.CH,CH, +H,0
anmemberhmb

2 CLmTCarmeir 0° C Q)ov Fraiflev 26merm LGymdlani et alleneriflbg)
coLIeTTH LCrmenwemL_g HmEDS).

@ O-emanl geer LGrm L merms HEslLbhSng). WHujemer smTGLisT
guastluy st LCymblesr Cardens BenL_GLINISDFI.

CGHSCOCHZ—@Brﬁ CH;COCH, Br + HBr

souesTT&ev LSrmentofh)

fnlsera) BrHn eiflaflun G Cermeng®h @eaallmarenw allamarGas
wrHOLD CFIGD I

amnbsumcounitid  ellener :

CH,CO-Q3m@g% @Qmriugme anmGeomsounmd aflmeardd o1 LIGSDS).

CH,COGH, ——25 CHCl, + CH.COONa

NaOH
eeudL ger deult uSleSl B edlemer :

2P emL_6v BTG OLIGTEET aMETISSHGT Fnenard GeMDLUILIST @)3)
Qi Lm aupli@sgo CFHTEGHuTELD.

abl bon gmmib
COCH,
COCH,
HNO,
H,SO, NO,

m-enpL_Com @G coL TCesresr

275



18.7.3 UWEIS6IT

1 anliGarresr eradtanid Guwflsy wCarmaudw WwHbSTS (HTHEHmBHS5
FTETHaUg) LWTURSGD I

2. agenadtll QUM meTHeflsy LWGTLGGEDF.

18.8 bluenbanssBbeomer :
@]

L _ooLllemestev G GL_rredr |

I
CeHs_ - QsHs

1. U PLev &Hpmosin’ s ailenaet | Hrdm jsyiflesflud @Cenmena(®h allenetGals
wrhluflsst wpeiresflansvuiley GiLsitEasflssr GiLsTaFTWIGHMD HenL GILIMIFD F).
@56 sTed_grest saut Gumments Gussamuisy CpT guef (CH,CO')

2 GYTGITG).
Boribm COGH,
+ CICOGH; _AlCly + HCl

2. smueerey &CenmenghLesr (Limevgdein Hrbm apidlesfiun @Cermeny®
alewearCous wrhnluiler peiraflemauiley, QueTamuiey &Ceormeny®
OFBTL_55550 2 6rL_mEngl. @mFuls GlLcTCFToLTCarrTer Heanl_sH5MmS).

4(H)
CHy+Cl-CO-Cl+¢H, —> CH.COGH,

QL6 Limetv@s 6ot QLG T 6t QLIGTGamaoL TGavrmesr
@50 Qmupenm colTf s Hmiig et emsGaubm aflewer HsGMSI.
3. smevdwd QuETCsHTCWL L 2 T STUIFH g $3H60 PLPEULDTS.
C6H5COO\Ca A CH.COGH, + CaCQ
CGHSCOO/ S aig e O OIIBLT e

grevPuwd QueTCFmGui_

18.8.1 uUsoIYd6Ir
1. Qg Bowbm, Qeflu wenrwpsrer Hewrion. QETHBleney 323 K).
2. Qg Bl semrwmg, 9 ermed Y vsanTeilsib, TS HmTHnF.

276



3. Qg srumerey Camobiseflsr emardg allamarsamert Lflbgsmeyb,
Camguwid enuFavsoemLIl_HL_6T Camdenas allenamOUITHm6eTd &(HaH0emnav.
agOarefley, @FaiecTer @\ ocolienarey OHTEHFH6T allenarsHneners
GapliugTeyid emeuserflsr Guflu 2 e jemallesr smyewrions Gl&mer
@)L allenermaurayid ailenert|flauGevsnsv.

4. K,Cr,O; 261 it H,SO, 21_gnib Cahg 9 580Cambmid jenL_ibg)
OueTGamuils gflevid GHTHESMS).

cH.CcocH, —2s  cH.COOH
65 5 65
GLsTC Mool TG estTasT QuisTCGgmuils 9blevid

5. Gamgquib @Qrssd sevenal HMID BHHL T Vel ISFWD siLdlesfluid
manl mIHL T ROEHSML_HIFH, L oollanared &mrLileTmenev
2 (HAUTEHGHHDII.
2(H)
CH.COCH, ——~ CH.CHOHCGH,

OuTCFTooL TG eotTadT M L_ooLNemasTev  SHTITLIGTTEY

6. L _soLillemastey HTTLIIeTTeL GILIGTEN ML JT6H 6TETaD eSSBS D).
Blibd Quadsvema whmio T HCl st e@dsin b
aL_soLillenarey 155CHamenTd; HHHMF.

4(H)
CH,COGH;, —— CH.CH,C,H,

GLGTGamL T Cevrast emL_coLilemesrey L5HCHebr

7. GQumLrmfud manl grsamnFhHL_6T 2 (hd@EH60.

@)
|
CeHo— lc\J?—K — > CH,COOK + GH,
Qurl_LmRwib QLT 65T
C;G_I_D H QueTCrFTGuiL_

18.8.2 UWENESIT.

OQueTCamsoTCarmetr, Bmiwents  Gummer  Fwmdliiug ey,
GueTsivanaml  Fmed WHMID L ocolilmarey WHCHer Hwmdliiieiib
LweTLG S D I

277



e ST ([H
(o] efwrer eflon_ows baimblsbhidsey.
|. smuenerss Gamoruser :

1. 2-485mge LrliCuGeareder Fm&Hedld Qg ombmlwid

(8) 219w 1 Cevrrresr (b) LNy Cr_Carev
(C) 248%emaev LTLiLIeTTen (d) LNy 1™ -3-FrebT-2- 9y 60
2. ofll syenfl eTa@IL 6T @enehFauli] Hnsanss CsTHEEDS ?
(@) 99 _Gr_meir (b) =8 L_mevig smam®
(C) e13F60 9y vHaDTE (d) Qug@ev @ G

3. eCGamyrlemues g evsante ai Hlameuils srhmier 520 K@ o srer
FeveuT aflenarCeus wrhPluj_ecsr Carhg GHTOLUILIZ)

(@) epaflenem LU ML 60 9 OHADTED (b) =8 1_mevig smam®
(€) o9 _Ci_mesr (d) 2+ ygiiuermev

4. 0F5mae» GU_CLmenear 9l 2 Hajag)

(8) 5oQLIOHI FHenTaed (b) 2 CurGL_mesLumind CaFmgemest
(€) afits Gangeanest (d) L_rrevestaiv syems]

5. Ueraumpauemaummienm e1#CH T 9 s58CathnsSatCUT mdhen s
BHmaev GLUGL Tenestd SHHd ?

(a) 2+ priuemev (b) 2-Gissn_Georrresr
(€) 14Ny 1" 1 sorev (d) 249wy L _evrired
6.  GOLIMTLOMGUL} GHAMEML_ LIGVLILY WITSHETTEL Hlenl IL1g)
(a) urymevLy eman (@ (b) LmgTSsLITTLOMELLG M@ (H)
(€) svuamrrioedesr (d) soLumrifld oydeuid

7. Lmevesleny Hyewfl 6TeTLIg)
(8) opoComeflum sevhs @Ligen @Cermeny(h
(b) @uoComesflur sehs GLiTev 9y HmeF®H
(€) @iCunaflur sehs Feveur empL G
(d) ooComafllwm sevbs Fevaur @Cermeny(h
8. P L_mevlg emamenl_ coblLiedlhl HengFai e G it gIoCuTg), g
OasThd@ afpLg 6
(@) CuoO (b) CuO (c) CuO + Ci0 (d) Cu

278



10.

1.

12.

13.

14.

15.

16.

setafllFCrm allenerd@ 21 Ling CaFrold

(@) soummomevig emam® (D) F Loy eman ()

(€) Quisiramevig eman ([ (d) gempQgFev FL L _mevig eman ()

&L CGLmafladmbg swCGarmenant” fler 2 mauTse 6THDHE 6ThHSIHSHTL_H ?
() sreudL_gmest seum CaFTdemns (b) spdsat Carsomns

() smssaT LHEDH (d) eTevd1_gmer seuT LIHEH
BaSQ, o1 s Pd warafllemeuilev Gueremuiles &Cemmeng(®
amanl reGarbmwemt_bgl GHTHUILIZ)

(a) soLTearmev (b) Quissremuild ydevid

(c) QuistTengev | cvHADTEV (d) Quistrgmeviy sman®
S1pdaeTLaubmie 615 GwsHd GlodeafFwd Curent_HiL_er Carhg)
epailenemrl LWL enL 6 9 0FsanTemevd: OIETHHEGD ?

(a) HCHO (b) CHCHO  (c) CH,COCH, (d) CQ,
g manmL, eant &6t whnip C,HONa 21 &1 o®Hs5E1Cung)
2 LTG0 aflenemO LI 6T

(a) R—CH = N-NH (b) R-C= N
(c) R— C—NH, (d) R-CH,
|
O

D GUL_TV GTGITLIG)

(a) 2emant grsd LNy L cormed

(b) 3wanl’ yré& 1wl L ewrmev

(c) 3wmant grsd Ny” Cr_Gaesrev

(d) 2mami” grés L G Ceorev

LIAIH , &0 Lwsii$S 9181 L_mevigenanent_ H5@CUTg emanl ik

9wesfl QWL allgLd

(a) st _gmest seut Gumaper (D) spdseaut GUTEmET

(€) (@uwo (b) (d) sofl 2 miciy

6T SUDTET gnbhm] ?

(a) 29 usn_Garmmepid 3-Glusi_Gearmenitd @)L LomHnIseiT

(b) soLiTLOMTeVLY @Dy 6T BTHSH@TFD soLIMTLO06T 6T ILIRED S

(€) =y 6o emanBHemHid, FCLTaTsEmd SMabsaIT LSS (O alaerd
24601 6HEAM (hFETH @BLD H(h &
2 1" LIH& 66t

(d) 96y manBHeT pOSHFTTHF OFwevLIH G TDET.

279



17. X arevraniio GamogGer FwGarmenant” fler Hrmbu@GS@0LGUTS eomdly &
Ilevdensd HHFDFl. X 6T6TLI)
(a) HCHO (b) CHCHO (c) (CH,), CO (d) GH;,CH,CHO
18. CH,— C = CH — C — CHlsreirugeir IUPAC Gl
| [
CH, O
() 4-OIodHev-3-Freir-2-668T
(b) 2-OLos@evGILIGHTL -3-FT6dT-2-668T
(€) 3-Qg v QLieTL 2-FradT-1-gp65T
(d) Cupanpw ergia)dlevensy

19. Wereumausstaubmie 618 HCwrCGLmumTib Corgamers@ 2 I Lihaudeeney?

(@) 98 CL_mTCermesr (b) QuisIGam T Casrmast
(c) CH; — CHOH (d) CH;— CH - CH CH, - CH,
| |
CH, OH
20. co0ILIcdBI HenTFame HGHTH CHTLOLD
(8) svuummomeviy smam® (b) =8 _L_mevig smam®
(c) Quisstameviy emam ([ (d) yorNwestrevig smam®
3Lt H,S0,

21. CHCOCH;, ———> odflenar allenenGumper wmg) ?
(@) Q& 1g.656T (D) QAL amL v I denFH
(€) s5BunGrmesr (d) urymeLig mam (@

22. c15Gaimob auedleniowmast 9y 5HeCGarbmdhsmed Lrifwurells odledamsd
GG ?

(@) CH,— CH - CH (b) CH,— CO - CH
o
(c) CH (d) CH, CH, CH, OH
CH, - é ~ OH
cH,

280



23. FevsoCLmanmey 616D eOLHILIGSS HwTfldst LweTuBn Caron
() 218" Cr_rmresr
(b) 28" CL_mebL TCauriradr
(C) eGamylieniiey 9y 0HAMTE
(d) Bemerdsmev

EEC o)
24. smeoflwd 98 G + smvfub QuaGenCGur.  —>  aflenenGLimmeT
() QuicsrCamsoL TCestras (b) GuistTgmeLIg maM (D)
(€) 219" _C1_mooL TCerrrast (d) Nemesrev GicsTCaFTCui’

25. ctemeu allemartfibg Cudgsemevl 6Teiin aflenemOILITHen6Td HHFETD6T ?
(@) soumiomevig emanmio NaOH ayib
(b) Fewrrev, 1585C5Cerev
(c) oyafllaSanio NaOH ayib
(d) Lerrapid @&CemmGymesLimi(Lpld

(] spflpy sundEwruseflsn eflan_weil

1. 9emwliL aumuium® S(HS.
(@) Q&g 66t (b) SoCGLITGyrmesr (C) GG emL_6b 9y Hena®H

2. Gomaeirossn H\$sLb 6Tettnmev 6T6sTadr ? Gl BaSO, Camiinigeir Gpmdsin
6TGoTGoT ?

3. sl Lmvgamanel. 9 CLmafladmbg Camu®ss mluyb e
srefluiler GLWbTLps).

STTLINETE CHTLOBISHEHSE, BTTEH FTBIMISET H([Hb.

A

SOLIMTTLOMGVLY eaM(h) VLTV GMISs allenard:@ 2 L LIGLOT ? 26T LSeisa,
o flw FmeiTm HHs.

6THSMSIW 9|6Vl mam(h&6T smereflsGrm allmerdg 21 LGID ?

W Coml_gmL9eT 6T6TLIG)| 6T6HTEN ? D|HEHT L6 WTg) ?

sTvFwd P CL L emL_ 2607 STUFH aug SFTev 6TesTest HlaLpLd ?

© o N

GOLIMITLOGOIGHT GTGITLIG) 6TGHTGN ? 9ISHGHT LIWGH WTg) ?

10. yoiiuGerrmenarall F5G5CeaT6e0 ShbsauT Cardans allemeruilsy &5 s
ANenaTSHMET Ol55) 6Ter ?

Mmool e-Gomin’  weopulles HCLmeolfCarmer  eTeuaumm)
swrflssrinG&ng ?

12, anmeeolImTDd ellenatunyl GOILIL] alenTs.

13. 9FI_CGLmooLTCammamest sTeueumm GLieTTHsy L|GTmenioL_ma omhmieumu ?

4. sruemertey Gamobiserfler Seneardg allanatsamaerud GlLeTCFHTLTCevrasr

yiisasraid g NaHSQ, - 2 a1 Coiseans allaerGurmeaners

HHAUBVE6V. GI6HT ?

281



15.

16.

17.

18.
19.

20.

shEsT Cardams allanarulles SpdhsearL_suhmler O Fuwewsnener
armiauflenguilsy 6T(LpFI.

HCHO ; CH,CHO wpmiio CH,COCH,

S1pdaet aflanarserfley allememGLmmL serflssr eaumiLmh Hms.

(i) CH,COCH, + HCN ——

(ii) C;H.COCH, + NH,OH — >

soLIMTOMeVLg emamBib, QueTamelyaman®id srerafllsCrm aflenerd s
2 @& eTmar. earTed YHL Lo man®h 2 LBafimen -
STTGHTHRISENGT | TITUIS.

DL AN HFHEHEHTRT @\ CFTHMTHM6NTE dnm)l.

OB THlvgIemOUIlED cOLITTLOMEVL) HADLY 6T LILETHemeTd GDIILIBS.

60 LIMITLOIT GV LG 65 QD) 68 L 2F L6 1g-em e 1g- 60l (h b F) 6T6) G T M)
Camiupssdleumus ?

(8] Smug eumigmssende Wamesh usleusfl.

1.

10.

20FAN TN (BBl coLITTLOMG emanh SWTTEGID ppaiTyl (LPenmSHenerm
QIE]

(1) NHj, (i) CHyMgl gy Slweibmir_sit soLimmiomevig enam® eflenastiflbg et
BITHUGSGLGUTS) eTeTer Hla@pb ?

(iif) NaOH 2.1t soLinmTiomevrg enam® steueummy aflenestfGng: ?
DTV MaMIG 6T RBESL LIGTenL! 6ThHSISSTL_HIL_6T ailemdEs.
G _CLresr Gipdgenm . CHTLOBISZETTS cTaIUTN] LOTHOLOHL D) ?

(1) Q& 1q 66t (il) QAL awL_cv Yy dena®, (i) soCurGrmeir wbmib (iV)
2CaTIILIG) 9| 0FHanTe)

BL&ESTL_aIhemnd FH(HEaHL0ME CaiFd FLoaTLM(HSEHL 6T ellemd@s

(1) Gomasstoswst ®dain, (i) smetaflemCrm aflaner

(i) Bemosiraasr HEHD oHmid (IV) DevL_Tev GMIds allene

(@) NaHSQ wpmid (b) LIAIH, 2.1_sr 81" 1_mevig emam®  eflenssri|flb g
HhaHUT CFrsans allener sTeuaumm HHHDIH ?

DVLITE Gmidsallenet Lib allarfl.

BLP&HHETL_ LOTHDBIGET 6TeualTn)| HlapFeTmet ?

(i) QLrmapiafafledlmbg Gusiremsg enan®), (i) GusGafladmbg @ CLm
LT Casrrasr Lopmyd (i) Guissramevly enamiy edphgl GlLisiremuilssr.
2FI_L_mevg emamig H&b HFL_CLTenis@io @enL_Gw 2 6em CaumiLim®ser
wrenel ?

(1) Quir&ssr aflenest LHmID (i) Baupsev aflener LDNE GOIIL| uenTs.

282



1. coLIMTLOMEVLY eI HGLD FI_L_Tevlg emamiq H@GLD 2 6Tem CaumLmHEHemenns
EANES

12. 98" CLmTCarmais@io OueaTGar ITCatmanidh@id 2 6rer Caumuimhserr
wmemney ?

13. (B), (C) opmitd (D) evwid sessrHLg SHaid.

O
” LiAIH SOC
! alc.KOH
CH;-C-CH (A > (B) (©) (D)
Acetone
u&ev. (B) OH
|
CH,-CH-CH D @2CFTUILILIG ) sanTe)
Cl
|
(C)CH, — CH — CH, > enCamyrienuey &Cemmeng(h
(D) CH; - CH =CH i NeSesr

4. coLmTomevly emamily eSlHbG FL_L_Tevly emamenl sTeuaimm) OGlHm@Uimi?
LBov. O

CH,MgBr K,Cr,0O
I : CH,CH,0H ZZ'5, CH,CHO
H— C—H H,0MH" H,SO,
SOLIMITLOMGVLY6mam (h) T _L_mevrg emam ()

15. 2-Glusit_Garmenasr 3-Oluisir_Cermefladlmbg)l eTeueumm) %@@u@e},@-mnuﬁ ?

Firay. 2-Gluet_Gearrafley L6Hamas GUCLm GgT@$s) | (OGN EEL Y
(CH,-C-)
G sTomsbs  YOCwmiger  sgFler  GWmL_coLImLD
Canpanard@Ll L[ weEhFem Hin afpLig aums CWTL_soLiTeniod SHHMS).
gparmev 3-Glueit_Germesr (QFCamganarsd@ 2 1L LihauSHemey.

) @)

| |
CH;-CH,-CH,-C-CH+4NaOH+3}—> CH,CH,-CH,—- C-0ONa
2-G\Liesr_Geurmast + CHI; + 3H,0 + 3Nal
2 GWImL_cbLImd

(oGhssmhn ofpLig o)

283



16. 9T L_mevig amamiy edmbg FLGLmenar steuaummy Ggm@rm ?

Sta. O OH O
” CH, Mgl | K,Cr,O ”
CH~ C-H 25 CH,-CH-CH 22’ CH,-C-CH
P L_mevrg semam(h eGamyrlienLiey H,SO, =80 Gimasr
2} ISADITE)

17. ITUPAC Quuwit gms.

() CH,—CH- C— CH-OCHCH,

| I LoD
OCH; O CH,
(i) CH; - CO - |CH — CH-CH,-ClI
C2H5
Biray.
(1) 2-Fr$ 515 R-4-16 5515 F-3-Clusst_Cestmadr LoHMILD
(i) 3-mrdemge0-5-@&CenmCrm-2-GiLisin_Ceorresr.
18. C,H,O erairp &iflo & Ggirwld, 00 O\ L1 a0l Bt &0 [T F G| L_6BT

Oainin@®sgeurwg, Haliy Hlp ofipug e SHSDIH. STTSH
SOTFYIL_GT L Tev GG alleward@ 2L LIGSnSI.

(1) @5Camosger IUPAC Quuwrm wrg) ?

(i) 918CamgF et FHTTLIGH IeWIHHET TN HWTET (60T HeVIIL]
GFISeTmen ?

(i) ojeuailenesrullesr FLosTLIT ML 6T

Biray. (1) =535 er6v

(ii) sp?, sp

(iif) CH,CHO + 2C@* + 30H — CH,COO + 2Cu + 2H,0
H

NaOH |
CH,CHO + CHCHO — > H,C— lc_ CH-CHO

OH
9},6VL_T6V

284



19. () Fgemzer HCrdmd Qupm HeoL @G CUTHET BTds SMIdHIL_6br
allemar i@ sgoumrepg (i) 85CsCarer ondComesflwmey et Lyfluyd

afleneor.
_ Hg2* OH-
iray. (i) HC=CH + HO —-> CH,CHO —— CH;- CH — CH, - CHO
85,65 & GO & Caearumey |
OH
9} 6VL_T6V

(ii) 6CH,O + 4NH, — (CH,), N, + 6H,0
20. mHMH6 9vsanTedledlmbgl 2-Lu 1L Garmenet sTeusurm Ggm@liumi ?
GDILIL| | @)H6T LI S6TTRIGT.

(i) SOC, (i) Mg/t (iii)y CH,CHO, (iv) HO/M* wopmib (v) Na,Cr,0, /
H,SO,

21. Bipsse g osanTeier g alenw GaiiuGssu sriufer W
Oaaisgib Glumpg)l eTeitest HloHwpd ?

(a) Ny eni v Y vsanme, () oCGsmilyl e IvsEanme,
(€) 21Ny L ermev opmid (d) 2165emH60-2-LyTLiLiesTTey.

22. BUpSHEHTL LomHDBISET sTeiTn) HepHeter ?
(a) CHCOCI—CH,CHO
(b) CH,COCL— CH,COCH,
(c) CH,CN — = CH,CHO
(d) CH,CN ——> CH,CH,OH
23. BlemociasT PH3HDH TECHTOMSHT BPSHHTL_aibennd HHBeTnaT ?
() -850 LiGus, (b) FHmse GLaTEeT, (C) ani_-Limare L85Bss.

24. Gpgaa Comomisener HThs. NaOH sengsai et Goflihs Hleneouiley
aflenar LS SIbOLITLYGI 6TesTer HlFHPD ?

(@) yriGuGaev, (b) (CH,),C-CHO, (c) (CH); CCHO2.1b 981" Gi_ragiib

FH6VHSH HEVENE.

285



25. Bipssea allmarsefley (@ardseliie WTHDML HH 6)Id5Se 6l
FHesTL_Hlwe|Lb.

(a) CH, CHO + HCN— CH,CHOHCN
(b) CH,C=CH — CH.CH,CH,

(c) CH,COCH, — > CH,CH,CH,

(d) CH=CH——> CH,=CH,

26. Wesraumauateupmlest o 1L esflenga) 2enoliehil aIens.

(a) CH,COO, (b) CH,CONH,, (c) GH.CHO, (d) GH.COO"

27. Yssteumid @ememtaafley 615 9155 2L aflensa Hlaneolilyd seireniosni
Oarenthemeng) ?
(@) GHsCHO wpmio C;H,,CHO (b) CHCOCH; wpmio CH; COGH,,
(€) pwwanL gré6 Questamelg eman®h M-snanl JméEs GlLsTFTevLg man(),
(d) GHsCH,OH wpmio CH;~C;H,~OH (Lirrm)

sTiusmared Crivmisallsr OGzT@Uymy @
vy eman® wbmid SCLmefler alleardFumu® OFm@S.

ey, Geaeflliu@sgn wrHdlwubd whnibd GuwflGbd wen -
Qurgiuuwit whmio TUPAC Guwrr.

swumflg s - YasanTaosmer 9 s5HnCarmmid OFise g
manl g6t Hhesb GFulige, gaiolilarsamer @CGsmrGarbmid GFuisev,
pvenaeirserflsr HCTHmID, dlevd &Cenmmenrhsemer allenearGaiss LomHMluller
2 HalWmed HHGHSH, GHTIPLIL] IdlevESerflssT FTLHWID 2 LIL|Ssmaen STuIFs
Qg 5360 HMID Ogb ML ANTMBFHMET BITDLIGS 6.

UL &6T - emanl Crrmsmmusiaamer ol (PemeTald & 6Ien Lo
DML WSHTHOSWTY FHsd OQasrGhlenavenws QT el - &TITLIEH TV
OQargdulsr sTTUGaT SMIsUT FTEGHHO T QLTS GQHESHDII.
Guloumeumet Camgamas alleanarseflev smesat - CaTdans ailenemGLImHET
beor £585 GmIss ailmerGummener 2 an@uaTanSngl. NaHSO, HCN, NH,,
RMgX, NH,0OH, GHNHNH,, NH,NHCONH,, 9y &lweibmi_sir aflsner, NaBH,,
LIAIH ,, 9 8luaibni o1 0&@GLCUTE SHSSUT 566N IOU|6TETSH TS
QrwsLl’_(H vsanTamead OCETHSEDII.

oo hssmizem - ZN/HY/HCI gsve051 N,H,/NaOCH, GQaidin' i@ gid
Qumupsl enaml” CrrasTTUmeTd HHHMII.

286



aIedlanio Gemmbs 9 SFCaTDHNHTTET so(lLIENE HeMTF6v, LTV6HTeID SHiyeust]
- gjevgamanhismer wrGearT STTUTES0EG dlevbisenTs 9| 58eCarhmnid
OQsuiflng. S CLrarsendse Qeran AHs e amubs
9, 58CarbhlsenTear dlevid sebs K,Cr,0, 9sveg KMNO, 9 Swaibhenn
LweTL®SGID CUITLg jemar STTLGT-GTTLET Lianentlienul Lemand Glauig)
GMDHS STTLGT eIshsEhHenl W STTUTEHe0E: gblevbiganer GETHEGDFI.

O-»anl et el 26Tem el man®BHer whmid S GL _merser
SMr&Ser (eirasflenauuilsy TG Dweaflsmen 2 (HaiTdhEGSeTmeT. @) ausei
Wp sriumeard Csmohisehl ot Gniss almear yfl&sapear. CH,CO-
OBTGHW 6T 9| 6vLy eman(haEmLd, S CL_TeitsHEmLd, amTGeUTeoLITTLD ailsnerdd,
2 1" LIH& 66t

soLImTLomevLg emamn(® bCwraflure 6T @Gniss almeardd 2L Ll
w Com_gmienestu|id, LFermepiL et CudsamevanL wjb GETHSHD I

AP CLmayib, LT emanBd YO T GNISS alleanard s
2 " LHGDGI. coLIMTLOTEVG eman® HTetallaGrm alameardsg 21 LHGDII.

SOLIMTLOMEVL} M (BHE@GHID P L_mevlg emanbhid@d 2 6mem CaumimBserr -
2P LTy emanBEG P _CLmanid@id 2 6o Caumiuimbser.

GGl 198 9yevig emamhisefler gemwliyb, GLWAGD wempud -
SWIlE@GD PenDWID LIGTTL|HEHLD - STTLMETeD OlsT@S e allenst - GlLicTF e
AUMETWSST AllemaTSHNeT GonHe. d— anaml Jeyer @evevmaill L me
smTGuUeT uafl 2@ _TauHdens. garme LD smTumered Gamiobigerlsy
2 e mHw STTCLeT wefl GLIGTFTI HaDLY 6T SN GlGTEFenw
STESHMF. YMSWTD @3 mansgl HmbsaT Carsma allanearsertad
GMIGs ailenearserflad LBICEHEDI).

Guanib Qg1 9CrmGl 198 eTevdl gmer Seu LFeSL B allenerd@Ld
2 L um&ngl. Guerder aiemenwid - GFweouT®h GDSaID G
NenemOILITHETSHET 2 GHTL_THaVILD.

1edooum1g & opmid HCrmGiol” 14 & 9y 6vig emanhsensHanL_Gu 2 sirer
Caumum@ser.

2CrmCGuwiiigd S CLmerser - 981 CLmoolfCarmer whHmiib
QLGHTCamooL TCemedt, HWTfEEHe0. col 1160 &rmiig 61 enFCeopmLD.

LIGHTL|S6TT - FI_GLTaid@ HFL_CL_meol TEaTTanIsH@HID 2 66T b nienLo.
QueTCamooLfCartetr - 054 Gepbhs allnardFSnaent gl A—manl Jeesr
(3Q)V6VITEMLD - LILIGHTSHGT.
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GuwT MMenesrder
GumaestiosTl eH&sLD
HlemLoasTF6T 6HHHLD
2 6Vsoll HAHSTT HHHLD
DLVLITEY GMISs ailenest
smeteslFmGrm afleneor
o010 CFraemest
L_mevesterv CaFmgenest
HOemuiFsT GmIss allenert
Gur@eir allenest
BaUbSH ailewesr
Queirgmuilesr @Gmiss ailenser

sl L_cv Symiig et yemsGeupmid

CupCxursir HTO®GT 2
1. Organic Chemistry by Finar (\Vol. I)
2. Text book of Organic Chemistry by P.L. Soni.
3. Text book of Organic Chemistry by Cram, Hammond & Hendrickson
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19. sniunsfledls 9 Ldlev ks en

sPppedsr Gsmr’ ur®assr

= SmTUTSESe05%  ublevmbisenar inpluud sesr OlLmiGlsaarup’s Lpslupd -
FMHM6L.

19.1 sriur&fAedd _gublevnissir

//O
sSTTUTSFL COsTeSH C\ o2 oW &fling Carobiger sTTUTSFa0d
OH
Ilevniger erarliLih&emer. o —COOHGs1@:S 2 et wemen ComCerrr
smTUTSEHe0d oflevd etarayd @m —COOH QgrgsHsamer 2L wenel
L &TTUTEROE 9flevid etesralid, epssty —COOH Gsn@gd 2.emi_wene

U engasmTunsFedld odlevld eTara)ib jenipdhslitihFeTmet.

M1y & ConGerm smTLUTSFa0d jdlevbisem GlamipliL] LblevhigeT
areIn@&smer. 2w flvbiserter sviguwfls ufleio  (C,H,.COOH),
umevdlig g pflevid (C;H5,COOH), iopmid gpedluils iflavin (C,H;,COOH)

sterLIemar Feflaanyh Camobisents O&mioliL] wHmid sTeTblswTuiley 2 cremeT.

CluwfiGih ppenm

(a) wy sulfl penm :
GBS STTUMET 2l W IlewbisHer Qalblaimearmin 9 g
sT1GLTHefladmba Henl_S5DCHT YIGILILITTE auLpBIS ILIGF eTH 6.

UTUILIT(H) FemL_&@GLOL1D QurgZIIGLIWIT
HCOOH Fouliy eTmibry WLMTLAlSHT) Lmmdd opdlevid
CH,COOH allasflEm (&F_1b) 9T 196 dlevid
C;H,COOH OleueiOlswrut (LNwyLq rib) Ly 1" 1q Mg

IILHleVLD
C,H,COOH auerilwesr Glaig uflesr Ceurr el dlevid
C,,H,,COOH TOI6» 6TeoTG\6mTU ool Lilevid
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ugelhH oflevmisGenafley LHOuler QL dams o, B, Y, d Cumsrm
G0 ILIHG GTDGDT.

y B a
CH,— CH - CH,— COOH
I

CH3 B-8smzen LNy gl ouflevid
sulObluwir ¢

oo sowbiserfley Gsmuplin] flevbiseT T 1y s LleVSFET | endHev
auflIGummeTsenms GLwfl i@ &ermenr.

MeCH,COOH BHemsev AL 145 IjLflevid

Me,CHCOOH DL LIGHmBH FL_1gd dlevid

Me,CH.CH,COOH aCamyrlienuey 9P 146 dlevid
IUPAC bluwitsenr :

2 0Caeitgefley et etetn alGHEG LG ‘uilds bl 6TeTM)
IfleviigeT Gl iL@&srment.

HCOOH QussCearmuils jLflevid
CH,COOH mHa5Carmuild 9jLflevid
CH,CH,COOH YotiuGerrmuild 9pdlevid
CH,CH,CH,COOH Uyt Gesrmuils 9jLblevid
CH,CH,CH,CH,COOH Guest_Geormuilg gyidlevid

LBHSH Ylevbisefles smTUTEF CHTG&HS 2w Hessr ST
Qzm_Cr 9y smy Gsm_grss GasmereriLGSngl.

uHluGsefler Qi 1, 2, 3, ... etarCom a, B, Y, erarCpm
G0 ILIHG GTIDGDT.

6TevTamTTey GHMISSILHLCUTS sTTUTEH OFT@SHullsyisTen ST 1
TS FlUdE 6T Tad: GOGsLILGSRGIDeargl. HCTHs 61(pdFIdbsemerT
vwetu®SF0CUTE —COOH Gsn@g8s@ ussdHayiemen Smruest ‘A erer
GOSSLULHF D).
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CH,
4 3 2| 1
CH; - CH,- CH - COOH
Y B a
2- 18samzev Lyl L Germuils ofleuin (IUPAC)
a-8Hemev LNy 1" 1gfld flevid (QuimgiGiuwm

wrmlwin
1. sifwgoyd blsm it wrhHlwon

STTUTESD CSTSHHWL_6T (QenenthbgleTen 9 vensed GiHT@GSHiley HTTLIGHT
QzmiT Ceumium’L_mev @bomhHmlwid hubh&Sns).

H3
|
CH,, CH, CH, CH, COOH CH, — CH — CH COOH
(Quissn_Gesrmuilg yiblevip) (BSHemzev Ll L Cevrruild; 9jLblevip)

2. eflmeardblawen blgnas wrhodhwb :
STTUTEFOE YLOleubiF6T eTervl a6l allenardGlFwey mhHPlwbiseTTs
9|GHLOGHIGTNGOT.

CH, CH, COOH  wopmi> CH, COOCH, HCOOGH,
LrtiuGermuils 9judlevid BHmape FCL 1 MF&em&60 colImTGLOL

19.2 Dunbemasmunéfesls Sibleoruser swmflgase :

1l 95 xCarhnid | YHFaANTOSHT, YO manNBHT 6060 F
&1 GLnesrgener K, Cr,O, wpmid H,SO, 2.1_sir Caigg 2 55xCarhmid
Qg smTUTEH0E5 oflovd FwTTEsILRSEDF. eflevewmru 9 dsanme
W56l vl manL_Tsad LeTearT STTursfelsd oblewrsa)b
U SFRCarhHmid YL Hermgl. mlamentw YOFADTH (1P 6edled
GUCLmarmsa b LaTearm Gmmbd STTLGT 36wl d %6 61T i|6h LW
IblevoTsa|bd 9 sHRCaTHVID e»L_GH6Tn ).

RCHOH 25 RrcHo 95 RcooH
AN (0) AN (0)

/CHOH _— /C:O —> RCOOH
R R

(@] (@]
() CHCHOH_—2% cHcHO —2s  CH,COOH
TSN I vFamTe  FL LTy enan® T 195 9blevid
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(i) CH,. o Chs ©0)
/CHOH _— /C =0 ——> CH,COOH + CQ
CH, CH,
2CFTUTLIMLID 9| 0HamTe A_CL_resr P 194 9Lblevid
2. homhusssen :

(9] YVEMHE FENET(HSHETT, HMLOHFHET LOHMID 6TEVL_THemerT Hflw jLflevld
gl sMIHFIL a1 CaFTdg BIme UGHSTL STTUTESHOE Iblevid
HanL_55M).

(i) R—CfN %R—”C—Nlj H,0

> RCOOH

O+H, o

%@Gma;é) FuIen6T(H) 9o

CH,—C =N CH,— C—NH,

Lf)“g_i,mg,gb FWeneT(h) % ° [ % CH3COOH+N|'£
O
DG 1L_emio[

H-C=N_—25 H-C=0_—>H-C—-OH+NH
MADL_TE6T FlenedT(h) | "
NH, o)
SOLIMITLOGHLO(H)

(ii) o)

| H,0
R—Cile-i —— > RCOOH + NH

HO L H
O O
1 H,0 |
CH,-C-NH > CH;—C—OH+NH
P 1L_emio[
(i) 0 o)
I . I
rR-clocy XXX R-C-0OH + CHOH
GTGIVLIT +
HO | H
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O O
! o I
CH,-C-OCH ——> CH,-C-OH + CHOH
BHmBev A GL 1™ H* or OH
(9I5lev 9I6VeVGI HITT BITHLIGHSH6D)

(2}) @G STTLGT jem)iallsy pLp6iTn AMTEVEYET |ISHSETT ([3)6n6uThHIeTT6rT
L_eanranmenevhEener BImbLI@daev.

S O 1 o
R-C- X —>| R-C-OH| —> R-C=0
NX “SOH |

Hlemevwibm g OH

3KOH .~ OH -H,0 _
CH,—CCl, — > CH3—C\—(())H BN CH3—C|2— 0
L ang&CernCrm mdCghebr Blemevwibm g OH
T 145 9blevid

3. Bflsermi@h allemeriGuTmetladbg :

O O
RMgl + CQ,—— R-C-OMgl——> R-C-OH + M%
I

1HemBHev det Fwib CwrenL_6, STTUTL Y dHenerHL_eT HFI1q 5
INSMBS SGHDII-
O] @]
| H,0 I OH
CH,Mgl + CO,— > CH, — C — OMgl——=> CH, ~ C — OH + M<
I

urTlds 9l s Cr smruesr 2emengmey  SHflGarTiTE
allmariGummenem) LWETLRSS, Qbs flevdamsd; swrfléds (g wmg).
umndlé Slidlevid  Hwmflgaen
4. 185360 Y0SaDTL IJ6vevgl coLmTomevly smanaL_ K,Cr,0,/H,SO,
21 6t 9 5HCarhmid GlFIIHe
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3(0)
CH,OH — 5 HCOOH

O
HcHo 9 < HcooH
5. Sleflegnesles Gumma :
Sarflarmepi_sit 9 &amedld flvgeams 373 K — 383 Kyjemallib@, Geuiii-
U®SGICGUTE LMTHls 9flevid Hent _s&nI).

CH, - OH CH, — O — CO —COOH
| + HO-C=0 , | -
CHOH | CHOH —=
COOH 383
CH,OH CH,OH
i

CH,— O — C-H
lCHOH H,0 |CH20H

CHOH + HCOOH
CHZOH | umTdld  gdlevid
Geflgrmev omGermooLimmGrol CHZOH

19.2.1 Gwmdhusv UesoTYaseir

. @oDHE STTUGT emibHameT 2L STTUTSEFe0% gjflevbiser (Qeflu
LOGTT(PEOL_ W FH55 CaTHHenev 2 el W BToBISETTEGLD. NHSE SHMTLIGHT
IEHHMET 2 emL_Wenal G CUITETD SHeTLoBISETTG L. enamL Jeeit
Lienemiumey epevddnmisher Caibgl OameraCs Qenauserflsr 9855
GaTEhlenevd@EHd SHTIEsTLOMELD.

O ... H=-0
R—C/ \C—R

N 7

O-H ... O

2. @MDbHS HTTLIGT IeIbHanem 26l W STTUTSEFe0E flevid Hiflev meirg,
HED TSI LY WIGHT. D 6OTTeV 2 WIT LilevhigerT Biflsh senTauGHlsvency. @ iLiswTenL
IEF DG, BHSGD @eL_Cu abumd anl Feest LilemneTiiiime
aflerdgHemd. 2w blevmsefley Yamse OHsTGH U 2 (haleTe)
OQuflwsrs E@MUILSTR Brhler LlementiiL ghUbhss (PL)euSHsemne.
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Beudlushusd  vesorysser
1. Qamuliy oblevbiseT SMrhigenL et alleneriul H 2 e Henruld
sm&smar. stTuCar_Baefladmbg CO, & GeuafllGubmi&ssrmer.
(amunesild 9flevdengaill auedlento LOGhaemer)
CHCOOH + NaOH — > CHCOONa + HO
Camgquid & Cr ™

2HCOOH + NaCO; ——  2HCOONa + HO +CQ

Gamquid soLmmCror’
2. srTuns&els gblevmigsear Crriflerserenio GlLbm ks 6vevg)
waat Fws g et allemer bz manl yeyemer GeuefCuwibniFsrmer.
2CHCOOH + Zn — > (CHCOO)Zn + H,
gl & G’
2HCOOH + Mg—— (HCOO)Mg + H,
&est Fuwid soLimTCLol
3. omanl grEFen OBTEFHEETaT allenarser : SMTUTEHEG LoleubisHeT
saflo bl eraflemauilesy 9 asanTaHEhHL 6T allenaTiiul ()
GTENVL_THET 2 (hauTdGHSHTnar. @euailanar 6TeVL_TTdHGHe ailen e
sTaTILHGETD ).
H*
CH,COOH + GHOH — > CHCOOGH, + H,0
FHemsen FCL L
H+
HCOOH + CHOH — > HCOOCH,  + H,0

B&HemHe0 coLimTCLoL

ei6ioL_gnE@gen  alemeniler anflpenm

IilvgFsy —OH Gsngd LCrmiL Carbowid Gubm, 26&anTemne
HHGFAUT SMTHGHNIGG ALPlIGLILISET PLPeULD 6TEIVLIT 2 60T THGTDF).

g 1. smmund&edd gdlevid LCymL_Gerhpid emL_sev.

H* b/H
CH,~CO-OH —> CH,CO- C,

Ly 2. pdSaT Gumnerfledr HME@GaH60.
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H

H .
. 3 O - CH,
CH,— o-< CH;OH —> H
CH, -

gf

H |
Q H
l—w /-H,0
|OC2H5
CH,-C
I
o)

4. Bt Bé@sev eflener
P,Og 21 ar sriunsflels opflomiseamer (UmTfld opfleoid gaily)
Qauiiu®SgGUTS) epevdiam MIFHehdHent_Cuw BT Hahsid Gubm Biledsamer

D GHITL_Td @& FH BT GUT.
CH,-CO-Q H| po CH, - CO\
+ _ /0
CH, CO + OH A CH, - CO

A 145 Hriled

ummlld  dlevdeng BT HHED GFuwybCurg smruest ComeTTdma®
2 GHTL_THID ).

H\C Con. HSQ,
P =0 —— HO + CO
HO

5.(1) umevugeny Querm GCermerhHLcr vevg $Cwmefley
&CemmenrHLct, 9|flev GCommengh 2 6TL_THDF).
O O

I\ |
CH,- C T O+ H %CHS—lc + POC] + HCI
Cl + F>Cg\Y cl cl
9135 9flevld AL &Cermenr(
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(il) coumTlld ouilevd gL 6 soumTenwey &GCermenr®H 2 T THDF).
solmTenioey &CGenmeny® HeneWDHOSTHZWTL FHenHaibml &L
CurarmdangenL Wb enanl rmer &Cemmenrenl Wb SHHmI).

@)
SN
H-C-OH ——> H-C=0 + POQG + HCI
I \ |
Cl+PCL—Cl Cl

soLIMTenLoed  &Cermmeny(®

H%C:O% HCl + CO
Cl
sUenestey CFTGHSH 2 L afllangayd seteno GlGTeT(H6T6T).
O o)
7 c<
_C\ < > — \
O O
-
aarGa srer  >C=0 QsrEs FHudbd marsefe ojiblevbiser
FHUB B vme 616G GlFmeveveumid. ojiflevmiser HCN o1 Germ N, H,
CunemeneusenL_Cearm Camdens allenemGILIMHET FHeuGHevensv.
6. gpblsE allanar
() smUTERNE 9w TGS 6TeMBh HHHLOML_ AT eM6v. I ETTE 2|3

LIAIH , 9ivevg1 H/RU2 16t 9|195555 D@ 21 LS 10CLTgI gflenemrus
DVSANTOTS HSHLOML_HM ).

R—C— OH 224" R CH - OH
or
|(|) LIAIH

(i) smruTEHe0s oflevseng HI/P 2.1_sir Qautiini®gsnoCung) oy G
T iy AR
HI/P
CH,COOH ? CH, - CH,
2P 19 6 9dlevid TG gt
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7. SITUTSEF Hdha allenet : sMTLTEHOG Ydlevbiserflesr Hrbm Camg wib
o liemug GamLnd sementmibLL e Geun i inmsgoCumg), Smrums:ssy
OFHTEHS HHEIG [ FHTTLGT GHeDaUT|eTerm enaml GIm STTLIGT 2 6Tl THDI).

NaOH/CaO

RCOONa —> RH + NaCO,
A emaml Gy &mLesT
NaOH/CaO
CH,COONa — > CH, + NaCO,
Camgqwid o9& G ™ HEAEET)

s gflevdeansg GlauiLtILRSSIOCUTG! STTUTES BHasD GLINISDS).

H\ 160°C
/C:O —_— H2 + C02
HO
m
H R o0
\C/ RH C
+
N T
o) 24,60C 5607

smTuTSHCGeL 6THTwiesf]
8. CamawxmGeaThmid :

(i) a-emami’ ymer oemisser 26men Q&TAPLIL] ILOGUBIGET QD TV e6H
ehMlwmest Hau'iL] LmevLITe (peitesflensuuiley ammevessTsaTmed d—anmGeurr
ILOUBISZETTS LOTHOLOGHL_HGTDGDT.

Br,/P
CH,CH,COOH — CH,CHBr COOH— CH,CBr,COOH
LoiiCurefld  9bleuid a-4yCyrnGom yoiICuiefld o, o, en_LCymCromr
I|LbleuLD ot NCwiresfls
9dlevid

(i) HVZ aflemen : anmmemCarpp eflenet, amTemeT WHNHID LIMEVLIT6
enganmene®L_er BL_&@&ECurg Gansv-aumaanmTl GlFedsreng aflsner
(HVZ &ilenan) srariiLi®Ferm g

Br,/PBr, H,O
RCH,COOH———= RCH,COBr———= RCHBrCOBr———= RCHBrCOOH
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9. oCmeflwma)L_sr allenet : STTLUTSEFa0S ilevid oCromesfluime)_cir
allemaryfibg bCwraflwn 2 iysmersd SN ()6 alsemer
Qeaiuin®sgoGurg BT BHaD abul () wdseEnn @niguile

DVMEHE FWNET(HHEHLID 2 6UTL_TEH TN 6.

-H,0 P,0
RCOOH + NH, — > RCOONH, — 2 RCONH, ——* > RCN
Comesfluid 21y A bk -H,O Fwenert(

HCOOH + NH, — > HCOONH, — > HCONH,

oGromesfluid —H,0 LImTLoenLo(h)
soLumrGioL’
10. Gamevlileir esrearmp LG ailenest. flevgGesr Camigw o ' ilesr Hilw
QLT samgsFemev Wararmbugliting 2 umssnGurg emant Grm
STTLemeTS OETHSHD I

LlGsTGoTITID
CH,+ coolNa—— CH,
I L@ H60 | + ZCQ + 2Na
CH3 + COO I— Na CH3 Gamygwib

| | G apeir
1. Qamapliy bevmisefle &TFW 2 LIL&ESHM6T 2 60T GTUIFF g dFHev.
STOFWD YF_CL I emL_ 2 00T SMIFE a1 &@CuTg 981" GL_menersd
AL QEIAE AR
CH; - COO\
—_>  CH,COCH, + CaCQ
CH, - coc/ . 281" GL1ain
a;rr@)@u_lm 98 G
12. spBHI&EEIDaSlan@rsen
ummbls blevid 9evlg eman® CsT@Semwuld GlsTeT(HET6Tg).

I i
H-C{OH H+C-OH

umTdld 9ILbleuld 9jsvigemam® BTG Sewid, STTUTSEH0 ClHTEGSewuid
QupmieTensTe FHafldhsaTanioul_eT Hsp&En. eTarCGoal RHSHUTSHS

GawLBHETDGl. oOLABS FMITFMUULD L TeUGTEND  &%6h T F6h 60U LD
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PBHSGSm). G L_mduwb GumomhsGer senrFedet (QemehFeauli] Hindans
Bindlipdsd GFnsng).

CupsmpPlu gewardHand urmils gflod CO, 9y sa)d Brrse|bo
255 2CarbHmLenL_SeTm .

H
NCc=0 + (0) —> HO + cOQ
HG

(@p ummils flevid YbComesflwd sevbs FHevaum enpl Gl SenTFensy
(L_meveitaiy smyemf) 2 Coursd Heveurms hHidGHMS).

HCOOH + AgO ——= H,0 + CQ, + 2Agl
Fsveur
(9}) Lol blevid soOILINE SenTFaNeD HESHHDII. Fev Hev BimpsiTerm
GUMé guaflenw Hauiy) Biowpsrer @rizeny wefluns bHSSHmF!.
HCOO™ + 2C#* + 50H — > COZ + CuO + 3HO
(Bevrd) (Paut'iy)
@) 921G Fwwib Camgund umiGuwl e 360°C 4@ OCaniuinpsgoCGung)
215 Fevzabm anl rememeruid Camg b 955Gl amLujb $mHSmS).

360°C
H;COONa — s H, + COONa
A |
H - COONa COONa
Camquid soLmmCror’ Camgquid 9 55Geu_

uSlm & Heoor (@ 6iT

000lLIe0IBI HengFaIl 6T GlauiLILmSSDCUTE LTTOE dlevd Feul'i|
afpLig emaud GlSTHSHMII. Y eTTL T 1q5 Llevld @F@HLpedlev aftpLILY enald
QasTHILSVME - FTTEWTLD Fn D).
Biray. H N

ummdld ol igman® Csrtedomws C = OGsrar@erars.

eTarCal PHSGHFMGl. YaTmev YFL 198 levEF vy eman® O5TSHS)
@)evemev.
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19.2.2 umndlé SlidlevsHler VW eTs 6t

(9P g swmflsg Gsmpbamensouilsy HimeypsirMlumse)ib,

(9)) Camev Lgafllhzellsy Cxpmelley 6TehFusTen FTLFWSmF HHHa|Lb,
(@) miur uremevd s 1y ILIHSSe|LD,

(™) HldHev comTCol emaml 7eyGerhn alleneTw)dGIWTHaLD,

(2) eVl aUEMTLILISHE FTeTHD OILIMHeTTSHa|Lb,

(2em) LIPBEISEETL LITGISTES|D, LiedT SHUILTaTTSa|D LWGTLIHS T I).

(6D @QUEssHev wihd oudlevd YHFAILSTH abuBd Sl epl” H edlshE,
(Gout) wmpsTsab LWGETLIGSD .

19.2.3 smunsflells Slifleurusemsstar bangam arser

1. smutsHeds gyflev Brdsemnraev Hev B Ol Losiv Hremem Feuli HipLoms
LOTHYFD S

2. smuTEHedd ilevbiger Camgwib enu sTTLCHTL_HL 6T aflenesriiuil_H
Bioorssitt QuIhGEngl. @QsH@&HS STTewID STTUGSTL. | HenFbH
OaueflCumiaGs o @Lb.

3. sMTUTE&60d flevbigeneT Y FanTell 6T LT Fevooliluyfld gdlev
airasflameouiley OauiLi@SSIObCUT 6T6VLT 26T _THsTngl. Qs
eTevL_rfledT Lilp LoewTdFeOlhbg @)evrhl H6vsT[HOISTETETEUTLD.

19.3 wrGarr man gré&d sriurdkdfsdd _gpubsb

CH,CH(OH) COOH CH(OH)CH,COOH
O-emant grsd LrinCwrefld odlevid B-amant gré® Lol iCuinefls
VG TS G Lflevid 9jdlevid

19.3.1 sunmdiigd Sliblsuid

@uibens epevid : LierflsgIiCumeT Lmedlsst LpSHIW LGHIGLITHET VT 5
bleuom@Lb. 2 WTCaallemarserflsy @ ser (b CaGiGLThenTs enLimhails
IIblevid @\HEHM ).

TSy s glevd @enrlienuniley &rs@ Hifley 2 6memgl. GleusmenTidsmu
LHmItd Heham (0PIUM) 9y AweibHPleitd HTewT LKA S

19.3.2 blugpwsnay  swmflgsen
(a) Qu@werallev GaTfbDsTamulley FHIODLF FTESHT VeV
&©Ep&ECamanery CBTHES emaudgl sy d flevd SWTflEsLILHSDS).
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SHOLF FTHEHMT JVevgl GEHHCHTE Ievevgl TGL merdler Brds
sangFLer FAg yeflds um Oewg Hansbs O e et Gl ewrul
CamgasiLG&ngl. 9pm briser 40 — 48 C Qaniublansouiley ()md @iy
mauSSUILGSD . UTFeen FIG wTdhly’ CBTHES mashHngl. LBHemsHe
Sener g samer @QenL FGamoons o e 18ngl. CaCO, e Camliiger epeavid
flovid LIf50sHSs IHSDg. CaCO,odlvdmss sradub rsGL L ms
of pLg TS GED G HTdHs Feovoolllw M bl g a1 Fengdhslir L me
WTEy s gflevd sanrsFedley @eualipLig e HoL 5805 @QF GODHS
AWSHBH5HD STUIFH allg SSILHSDI!.

H.0
CHp0p ——>  CH O + CgHy0g

HHLOLF FTSHEHT & ECamev ool NydGLmeiv

BAL
CH 05 ——> 2CHCOCHO— 2CH,CHOHCOOH
BSmB60 Sener 9| HFTen WMLy & Ldlevid

(b) S1AL 1yeSafsfimhg blsnsdsen
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Oausssteniobim afipLilgenaid SHBMFl. @euaillenaTuilsd STTLTESN HdH5dFIL_cir
HCrmAGatbmid BewL_GlLMIGn ).

Br Br OH
OH 2 OH 2 Br
| cooH = | —> | /Br
Br
2,4,6 U_angyCunCuom
—COOH Qgm@®uileir allensuraer soLTaaTTed

1. NaHCO; 216t eflemer : Comquid sruGar’ gvevgl Camiguib
usTTUGar 136 smrbhg Camgquwid FTalfCGol . 2 (HhauTss)
BHleorsgit GUTHEGSHme aTDLIBSIHSDII.

Qbs 2 tienus HCl 2.1_sir eflewamin®ss #1ed&edd oflevid Henl_sHng.
OH OH

@( +NaHCO, ——> +CO, + HO
COOH COONa
(Comguid #medHCeul”)

OH OH
HCI
>
COONa COOH

2. CH,OH ayLcir aflener
16HmB0 Y vsanTail st 1 H,SO, apsiraflensouiley GauliiLiGdgio
Gungl pmiwesTpeTen Biowmer WHamsHe FTeFCL 2 haumGHrmgl.

OH OH

O oo O e
COOH COOCH,
H,S0, 1Bmzev FTelHCevL

aller_T& s cTetOlemTullepitd whmib FTmi cTetOlemTuiserflapd 15dHemsHev
FTe0AGeL 2 6iTerrg).
19.7.3 #Fmellflells SlhidlevdSHleT U aTHGT :

M yewgs®riumet whmib Ggmbm Crmul pememuilT 655

(2) 2 e IGILITHENGT LITSISTSS
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3 el B uedl HBEGD LHHSTS
@) genoLilflerr, seomey, WHmBev FTeIFCGL Hwmflss wbmib
(S 2CGam smub swrfldseb LWESTLHSDS!.

19.8 sriur&fAedds guiiwmisealsr efsneardGawisd Gxr@H
anfiGur meir sHeir :

O
GuTgleumest eumuILIm() |
R-C-Y
Y allenerdo Fuiey THHFHHHTL(H)
C3155
—-OH smum$8e9s opdleop | CH;COOH A 195
IILHleVLD
— Camevggsst | 2iLflev ammenev(h CH,COCI 2FL_emL_6v
&Cermen(h)
— OCOR 9blev Hriled) CH,COOCOCH 981" 19.5
dlevifiled)
- OR GTEYVLIT CH,COOCH; mgamsev
991 G
—NH, N0 CH,CONH, G Lo

@ #CamomiseT GLITZIaTS ShésaT LTS (H allanarsd 21 LGS HTNeT.
er@milssigeno Qupn CsTE® (Y) st LHd FHEFSaT GUTHET LGEEH
Qauigl STTUTSEHD aPIIGILITHETHET 2 6T T&HTmeT. STTLTSH0E 9blev
auflIOUmTmeTserflesr GFWOGMET GLpSHETL_ TN 2 61T F).

iy GCemmenr®h > flev Hifled > STTLTEFOE Yudlevid > eTevL T >
9fmoh
19.8.1 S o ev @whemew®m : CH,COCI

@3 A 195 flewggi st PCL, PCL 9jsvevg1 SOCL & aflenamiihiss)
steflzme SwTflssILGSng).

(i) CH,COOH + PC} — s CH,COCI + POC} + HCl

(i) 3CH,COOH + PC| — s 3CH,COCI + HPO,
LImerouyen  9jublevid
(iii) CH,COOH + SOCJ — = CH,COCI + SQ + HCl
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19.8.2 Gwmdlwesv UesoTYa6Ir

P60 GCanmenyh Y ewmsd Fmigw G uenL_w Brolb. (3)seTme
el Femet LenentiiL] 2 eiTL_mdhs g wrg). 61arGel GennhE GlETHBlensvuLd
Bl sangwmd serenould GUDHMITTG. FrHsTHMed HBrmrhuGLiLsE
o2 " Lpheuspme Lens Gumemm enanl reer &Cemmeng(®), euruy GeusfleumSng).

CH C//O
3 O
o ; %
CH,—C +  HCI
Py “OH (92s)
H™ H

Beudlushusd vesorysser
1. @3 aedlenio aumiihs FL L6 aybBlwrb. wisSwwrs —OH Gsr@s
9lvavg —NHOgT@Ssmens Gsmesm  Gamobigeflsy CH,COGgT@ i’

SCRETLET
O O
Al I
() H-O-H + CI-C-CHl ——> H-0-C-CH +HCI

U G135 9flevld
O O
I ]

(i) CHgzO-H + ClI-C-CH——> CHs0-C-CH +HCl

FHMHL NFCL 1

CH,
(i) c6H5'ch+\>c =0 —> CH,COOGH,
Cl sollemastey PG
2. ooUfieu &lpmirsiv SlFAL e _beommib :

broow oadleiud Cearmeng® westaflenevulley Gl LicH & gy et
2FanL_Ceopmid GEtiui’ { &L Cr_mooL FGearTesr 2 6L T&Hm ).

Brbm COCH,
AICI,
@ + CH,COCl ——> + HCI
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@51 @™ GG 198 6TeudL_Tmer SHauT LGS allsneaTum@Lb. symuilen
ojileviomet AlCI 5, 81 _ani_sv GCenmeniig edlihbg1 et Test Seut GLImmener
2 MHATSGHDF. @Fv erevsL gmer sauT GUTmer FL L6 Crrwes
CH;—C" = O g1

19.8.3 SIf" em_su GhemenyLyeT UW ETHEIT

(@p F_emL_Cevppid GFuiuyio sryesflums

(9}) WaHwiorer s alleariGLTmeTTs

@) 280193 Bifled Hwirflds

() 9y evsammey wHmIb HOCaTTS GIBTSHSHHMET H6TL_HlWa|LD, 6TenL_miL
Blirewruilssad LweTLGS D).

19.9 S’ s hiflesl | CH,COOCOCH,
Hwmflggsen
1. CH3COCI eSigmiz

Brbm Camguinb & G 1™ opmib &m0 &GemTenTLy 63T HevenaicnIL
SMUIFSH @Il UILIGET pLPGULOTS

CH,COCI  + CHCOONa—— CHCOOCOCH + NaCl

T _emL_6v Gamgwib 195 Brfled
&Cormeny(® 99 G

2. Slflys SlibleusSleSlnhg)
A 148 guflvgemns BT HBo@b QuTmCerm®h alleneariiLibhidsev.

CH,CO[OH | PO;  CH,CO
—5> O + HO
CH3005 H CH,CO”

9P & Hiled

19.9.1 uUsBIY& eI

Himwoboy by uenw Hiow. Bl segurgl. 9F e &Cermengh
Cumeitml allenaTSSDETHNFI. FISSTHHE LieHEHm 2 6H0TL_THGISID [@)s06nev.

Beudlushusd  vesorysser
AF v GCenmmeng® CumetCn 981198 Briledluyid 9 vsammey,
soLTaTTey LoMID esTHEHL 6T aflenar SNl Qg Gennhs allenersHmeir
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oL wlhsaflayn Gurgiaurs & e Cobmid ahu®SS FL 195
Hiledluycir 2 sl CGar Camguid & GL 1 evevgl LT FevsoLuyfls
Iflvdans allenaTusewunsd: Osmesth bl GLINISnS).

CH,CO
"\ o —> CH;~CO-NH,+CH,COOH
AL _Lemio®
H
C 3CO"_\ G omallwTaImey LG &6
H N - H
9oCromesflurr
CH,CO

" "\l0 —> CH,~CO-NHCH,+ CH,COOH

/ N-15hemasd &L enioh)
CH,COi~ \

2. 9P L v GCarTenIL T OTHNISH6

CHLOL
NO¥HL_cl—> CH,COOH + CHCOCI

O+
P _mL_6v
CH,CO” s HCI CleauEbiol
c
CHCO. |~
>\O PCl, ——~  2CH,COCI + POC|

\\+\\ P _mL_6v

CHSCO Cl &Cormen(h

umeougeny. Quessrm @&Sarmeny(h)

19.9.2 SlfAgs BifleSluSler LW eETGET
1. gmud swurflssedsy 9Fent_CGeommid syewflunsad, GlawaCeumsiv
A CL L 9 GweuHHanid LiweTLHSeTm ).

2. Bev @B I GurmeTser, 9 euiifler swmliiiley LweTLRS BT
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19.10 Bimzsed gdl G

Hwmflg&eu

1. e _gmah@Hev epevon s [ 9IS 1g 5 IflevGens LESHMH | OFAMTEY|L_6HT
fflsere) 9T H,SO, wsiraflemeuiey allenaritihsgnpCung 5mse
GG 2 a1L_T&HDF|.

H,SQ,
CH,COOH + CHOH —22% CH,COOCH, + H,0

BEHmper NFCr1”

2. 9flemL e GCermeng® Ivewg AL BiiledyL et WHemsev
pvsanTe alemearfluyiCGurg IWiHmae HH_CL L 2@ _1&5ng).

CH,COCI + CHOH s CH,COOCH,+ HCl

3. CH,COOCOCH + CHOH — > CH,COOCH, + CH,COOH
28196 Bflad)

19.10.1 uUesoIYd6ir

@a @eflu wewrepen_w Y ellwTssamiguw B, AHgerGe Hrflev
SIS WFI. el TegeT LIenamTiiL] 2 60Tl THEGaISH0em60. | 60HaD TNV
Al GMDHS (PMETHFIAID 2 enl_WF).

Boudlt  ustoryseir

1L BIThUuG B0 : 6TV THmeT BTHs OVBISET VeV F FHTTSHFIL 6T
WOgLoms @&CLHnibGuTg Brmbu@GsHse hanL GLNISnS).

() CH,coocH, ™ CH.COOH +CHOH

(i) CH,COOCH, + NaOH — = CH,COONa + CHOH
Camquid o9& Cr ™
Camiuns@sev
2. gpevmsamTCeaobmid : Snlsere e werafleneuiley mdem e
I VHEaMTM WHmBH PG emaybm FHampe FL_GL 1" en_
2 T (HILIGTT &I Fl.

H+
CH,COOCH, + CH,OH — > CH,COOCH, + CHOH

@euailenat WTDHMI 6TEVL_JTEHGH0 ailenast T ILIRSIGTDI).
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3. gCuwreflumaTd uGHHe : IWCwraflumeyr r GQeuliLiLBdsIb
CGung allenarflbgl enoeml_ 2 a5[H LisuTamHng).

A
CH,COOCH, + NH, —— > CH,CONH, + CH,OH

4. HOemuiger eteL T GMibsaiemer : Camgwib mHsTHma®H Cumestn
aucdlenio 1Ol@, STHISZET (peiterflemeouiley @5 Gmiss allenars@ 21 L' (k)
IACLT 98145 sTehLadTd HHHMII

C,HONa =
CH,COOCH, —Z°5" CH,COOCH, + H*

CH, CH, )
Nc=0 > \.c=0 +OCH

c:|43(5/\/<v CH/ZCOOCI-g

BHmH0 FCLm 98 CL™

CH,COOCH,

19.10.2 femaen SIFBL L 1q6T LW ETEST

@3 Vsed Snbs uieus wHmb OsTPhsTemaulls LiweTLG D
SeFLTeTTGL. 10s WeEw sifliod Camoomet FL_CLm 9F1 146 erervLm
SWldsI LweTLBS 6T F1.

19.11 _gjsmw®HEssir
95" Lewo® CH,CONH,

SIHAL L@ swmflggsen
1. ounCurafluin HF G e Gaiuliu®sgiauser epeuld

A
CH,COONH, ——~ CH,CONH, + H,O
DG 1L_emio[

2. 9FlemLe GGarmang®, TP 13dhs Hileld evevg eTevL_amF
ComaflwmenTed L1@d S 60
() CH,COCI+NH, — > CH,CONH, + HCI
P L0 &Cermen()
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(i) CH,COOCOCH+NH, — > CH,CONH, + CHCOOH
A 145 Hriled

(i) CH,COOCH,+ NH; ——— CH,CONH, + CH,OH
BEHmper NFLCr1”
3. IfSmMBHV FWHTML SHTIBISNHS Manl Faeir O LIFTdH e F[H L6

UGB wena) BITHLIGS .

H,O
CH,C=N ——2> CH,CONH,
NaOH

19.11.1 QlwmShued uesoryseir
el Teget LilenemtiiL] 2 6Temsmey @51 @)\ WTss STenriibh&eTmgl.

H
I
O oo HN
CHS—C// \C—crg
AN V4
N-H ... O

Bloobn Lig s Sessiod. BHrilapid 9L vEanTellepid SenTdhsmnly gl jLblev
auflIGuUTHTs5afiGaCu Wsa)d Gamnhs allenaTdsHneT 2 L wg|.

19.11.2 BeudlOueoryaser

1. Bomhusszen
Iflev VG FTISFHTL alleweaTrTOnSHDGL UL G Iblevwnms
BITHUGSSILGED ).

H+
(@@ CHCONH, ——> CH,COOH + NH,
H,O 991944 ouflevid

(b) CHCONH, ——2% CH,COONa + NH

Gamgquid 9f G ™
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2. HCI- 2.1 &1 eflener
W54 GMDHS eTa| STISHSH6Teno 2l Wl asdeno W@ SHeflo
2JflevbigEmL_6T Hlanevwbn 2 UienLid GlsTHESDS).
CH,CONH,+ HCl| ——— CH;CONH, . HCI
enio® emant Cym &Cermenr()

3. Bt BaH@aH0 ¢
P,Og 21ar Qaui'iufss 0HmS0 Fumearaml 2 (haITsGHngl. @8
B BHsn GFEiuinGSsmmgl.

PO
CH,CONH, % CH,C=N
-

LHMB6 FWeHET(H)
4, amribweér efener :

@1 Br,/NaOH 2.1 a1 ammostiGuosst aflemnentds@ 21 Ll () 5Hm 560
IO 2 GHTL_THGHM F1.

B
CH,CONH, —2 > CH,NNH, + CQ,
NaOH

19.11.3 SIFL 1L _enDLgedr UL 6T 6iT

1. 10maev Fwenat®h Hwrfldsedeu

2. Gamev usesfihnedev

3. Uletaramiaiwedey LHnamaisHe @)eTsHwms

4. giewllaends@ Llemmeivigd SHetenowll’ L LIWGTLIHEDS).

get1 SIS [H

(o] efwrer eflon_ows baimblsbhidsey.
1. c1g s GDHF IOVSSHETEND 2 ML WG ?

(a) CH.OH (b) CH,COOH

(c) C;H.OH (d) CICH,COOH
2. G®DHS IOGVHHTENLD D L WG| 6TF) ?

(8) 248 196 bevid (b) so1TerrrTev

(o) i (d) 248" 196558
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10.

6TEIVL_JTH&HSH60 ailenesruiley FhHLG LI

(@) e eman@io, & GL_meyid

(b) RMgX 2.1_air 9y svsammey

(©) Qb epavdgnm opflevid, Bt Bh@LD QUIMHEHL_65T
(d) 91w a6y anTena®LD, I|HADTEID

Coemguwid 9O G, ComLnmd &earan Tl  Se0ehalen W
GauiiLBSHeTmev HenL LiLig
(@) 185 Cgesr (b) w5 Cgeir
() 2181 198 flevid (d) Quicsr@esr
L_meveiteny allenatIGLIMmeneT @B&E@SID I|Lolevid
(8) 248196 bevid (b) QueICsmuig odeuid
(€) souummdld ydlevid (d) 9551608 yLblevid
CH,

|
CH, — CH, — CH — COOHg)sir IUPAC Gluwi
(a) 0-18Hemaev Liw L 14 gdevid
(b) 31fgemzev LNy L ermuils dlevid
(€) 2-185amaev Llw L L esrmuld jblevid
(d) @2Cam Glues_Gesrmuild ybevid
CH,CH,COOH 1opmio CH;COOCH, smemiifid omhplund

(@) @ emamr LombHmlwID (b) @r1p

(c) smBe0d Qg (d) aflemerdGawsy GHmEHS
Gfldermi® allemariGummerTey Hwrflés wigwrg jdlevid
() 248 196 bdevid (b) soLimTAld ydevid

() w19 lé gudevid (d) QuissrGamuils yevid

IlevgFer auedlemoanwit GUTHISFSL 1360 6THS euflensd emioliLy
Filwrerg) ?

(@) CH~CH,COOH > CHCOOH < HCOOH < CICHCOOH

(b) CICH,COOH < HCOOH < CHCOOH < CHCH,COOH

(c) CH;~CH,COOH < CHCOOH < HCOOH < CICHCOOH

(d) HCOOH > CHCH,COOH < CHCOOH > CICHCOOH

PO; 2161 ailewar b epavsdammis@emGarCu B Bé510 Heor GLimid
Gaimiotb

(8) 248 196 devid (b) ssuarmmlé ydlevid

() yriwresfld gdevin (d) w19 Mg opdlevid
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H

N~ 160°C .
11. HO/C =0 —— allenarallener OQuImHeT ?

(@ CO+HO (b)HCOOH (c)H+CQ, (d) HCHO +Q

12. 9oy P weraflleomevuilev 9181 196 ublevg G @ Cemmiflen e &

OFaSIICLTF 2 WTL_Talg)

(@) 29 _em1_ov GCemmeny(h

(b) U amr@CemmCum &1 1L_mevig emam ()
() L awrgCemnCum 991" 198 pblevid
(d) Bsamsen @Carmenn(

13. 613Gamoio NaHCQ, 2161 aflewar g Camquib 2 Cientiugib, CO, goujip
GamhH&@ ?

(8) 248 196 devid (b) NGamsgesmev
(€) soLTavrmev (d) (b) odmitd (C)

14, yrdimermulls gflevgeang Comgwid enur srTuCerl. HirdsenyFedev
allewariu®@sgoGurg CO, GQaeflamsng. CO, aisdr smiumers
Q&mesTy (FHG CHTGHS
(a) Bsmzen OFTEHS (b) smiun$§6e0s 9w GlsTGS
(c) Gg Bl CBTGS) (d) emuismiuGerrt”

15. b1 larmey, g svganmasamer ol STTUTEH0% blevbiseT 95 s5d bl
Hestenld GUDD(HSSE STTesTLD
(@) epovdammisEndsHeamL_Cuw 2 6Term snamL’ Tae LilenemriiL|
(b) @\BLig ST 2 (HeuTH
(€) 2195 9lvsseiTenio 2 6L W HEUDL a6
(d) oyemeuserflsir Qenemramib 21 aflengad seteniowmey Hlanevsg)

Qurug)
16. &ipdaenr_aubnieT auedlenio W&hs jLblevld
(a) CICH,COOH (b) CLLCCOOH
(c) CH,COOH (d) CLLCHCOOH
17.81ps s _aubmiet 615 efldsHLpH&L LissTL e wg) ?
(@) CH,CH,COOH (b) HOOC-CH-COOH
(c) CH,CH(OH)COOH (d) CICHCOOH
O
18. CH,CH(OH)COOH $ ? aflemaraflener Quimper ?
H,O,/Fe?*
(@) CH,COCOOH (b) CH,CH,COOH
(c) CH,CHOHCHO (d) COOHCHCOOH

327



19. AmibrssG s Gumety smentiiihio CHriold
(@) QumLm@und 95sGe” (D) 9ydamedlsd pflevid

() Qum_L_m&unb #5861’ (d) smev@uwib 9y ssGeul”
20. 61556565 FwenmatenL_ HITHLIGS SIS HenL LiL1g)

(a) 9y samedd odevid (b) 88 afld gdevid

(C) @' ié udevid (d) o wresils dlevid

(] spflgy sundEwruseflsn eflan_weil

1. smuns8edd OluBISET 6TETDTCL 6T6T6oT 2

2. (i) GH,COOH wpmito (i) HCOOH @)emauserfleir epeubisenamujid ogis
QUWITSHMETU|LD 6TLDFI.

3. 9P G enplangeney Lrlifwrefls oflevions ereueummy ombmieum ?

4. s el gblevbiseflsr Gargblane 9Cs epedanm Hlevm 2 e w
DVSTOEHMET il YFHID - STTERTLD Fn M.

5. coumTdld blevib Lmevsiteny ailenariGLITmHeneT PHSSHHDII. | 6TV

2P 195 flevld PHSGaFvanev - allendsid GlsTH.

STTLUTES0 S flevgFhsrer @ m CFTHMTHMETS H(MhHs.

STTLUTSEHe0d 9dlev sTHrwefluller 21 aflangea) Demwlienis 6TII.

wrGearm &GemmCrm 9181144 dlevSSsT et v allenamenald GOILILNG.

© N

6TEIVL_JTHGHSH60 allenaTenil e FTTNIL 6T ailemd:d.

10 P14 & 9LV FeT HTOLFWILD 2 LienLid FTUFH aulg $FHTeV 6TeoTenT HlaLOLD?
11. 9 55me0ls 9 flevdFetT LIWLGTHmET 6T(LDS).

12. o144 oflevd g et BTdhs Fevcolilwyfls oflevdGer allenest creiresr ?
13. wmgenL_sv &Cenmmeny(h), oTdemL_H Qeubhmler JMOLIEHLIG TIPS,

(8] Smpug sumidmseense wWlams el wellbsen

1. Gomgquwib coumGuol’ g eSmB gl eTauaumm 9 HFT60d%: jflevid GlLimLoeTailey
swrfl&sinG&ng ?

2. smTuTEHe0d OeVBISET STeRTUILIHID WTHHWBIZDET N6Tdd.

3. 9P 14 s 9dlevsFletT ILlevdHeiTento LD GOIIL] euUenT.

4. smTunsFedls gflevid Y vsanTail et aillenet Ll 6T6L_TTEHE 560
aflanastuilesr auflpenmenid GEHT(H.

5. smuTE80d 9flevid er6iT flevdseitenio 2 L WHTH GFULOLIHSHDI!.
STTUTEF0 S 9LflevdFlev 6TevdL_TT6T HaumLd LHMID aflevd@Gb LISeSSeTey
sTauaITM)| (il FeT aledlenio LTNILIGED S cTETLINS elleTdhE.

6. counmmdld ilewsSeit RHSGID LisTenL ailendd,.

7. SpssauT_aubPIib@ allendsid Hms.

() &CemCum 281 198 ublevid 8 198 ublwdmsalll . aedenio
TAEEF TR 328



(i) ocoLreenCum &L 198 ouflevid GCemCom 9FL 148 Iblevdengall
auedlenio OG5 ).
(iii) soLimLOg Lflevid FL 196 flevGensail auedlanio 553
8. QuerCamuils oflevid Gipdaet_submledbbg eTeuaumm GUDLILIGGDS ?
CH,CH,

@)

(b) svLlemasrev Fwiement(®H
(c) srrustTanL . 9 Hemerv(h)

9. ummils PlVSGHDGD, NP 11 d IOVSHDGID 26fmer CoumImBFer
wmeney ?

10. &g _aupnler allenastallenst GLIMEHETHET WiTena ?

COOH

(|) @Gfﬂ&F 6V
COOH 383K
COOH NH

@i | —>
COOH

(iif) ?HZCOOH \H,

CH,COOH

11. Neraurpid omHmBISET sTeuauTm) HlHpFeTmet ?
(1) 51608695 oyLilevid ———> oy sivrLflssr
(i) #me0@e0ld dlovd ——> 18HamsH6 FTEOFCevL
(i) cuTdIg & LOVID ——> VML)
12. oorrdigd odlevid Leiraumeuateubmit oot Lflujb eflewer wirg) ?
() 155 H,S0,
(i) QaiinmsgoGuLing
(i) srymisabs KMNO, 2.1 61 9y 482Catbmnio QauinCumg)
13. 81pdFemTL_aub M6 LGS 6T(LF.
(@) @ypdamells levid (D) FmedFells: odlevip.
14. (a) CHCOOH ——= CH,COOCH; wpmitd
(b) GH,CN ——~ CH,CH,COOH
A Fweubmler allemarallfl pemnHEMETS SHHb.
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15. Yesteupd vblevbiserflsir auadllenio auflengenw aflemd@s.
(@) CCLCOOH > CHCLCOOH > CHCICOOH > CHCOOH
(b) pswpL_CumesLTarmev > M-smpL CymeoL Tearmev > soL Tearmev > Sygmev.

&STTurT&EAedds guiivmisealfsr Ggr@Uiyy :

U1y s CwrGert smmuTESadd 9flevid, emaml Frsd 9dleuid,
®L_&MTuUTSHe0d dlevid, HCrmCol1g3é ConGerrm smTLTSFald ydlevid,
9IComCiolg & emaml 7rsd 9flevid, CrmCGol 148 enL_smTUTEHe0d Loleuld
9 Fwaubmlesr gemotiy GuwflGid werm GQurgiGuwr - [UPAC Quuwr -
berd Fm&Gel Oasmem Gamupliy ufleomiser - Gasmupliy] wHnib
sTevtOlemTulledl b g Camiiy Hwmfsse (paHedwer.

OQumrgieumar  swrflly  WeDSET - YOFANTOHT HMILD
g manHsmer Y&FCarbnid GFUFe - FumaThHH6T WHMHILD
GTGIVL_T&HEM6T HITHLGSS - Hflgetilh srenfl Games® swmldsen

LIGSTLS6T - anauml Jegen Lienentiin] - @iy sem - 2wt Gsrgflamey -
Hflev semrujld HestemLo.

sTTUTEHCeul ueflilesr 21 aflenge) Gasmemh blevls LictTenL
allemd@FHev - 2L, 6TaVLT LOHNID Janwh 2 HaTH e 6ol &6l
GTEVL_JTHGHH0 - Hfledl 2 (HauTssv - STTUTEFD CsTEgd HEsb Camevaest
aghold - dlew GCeTTen(h 2 (HEUTH6V.

umTflg odlevd oHm STTUTHe0ESE o levbisefledmbg wTHILIL L g).
gevgeman® (H—C = O)wpmib ouflev Gsr@gHsmend Osmeanherens,.
a1a1Gan coILIEdBIge Semgaen - GL_mevsiteiv syewnfl bt sTmHIFHEs KMNO,
SDTFVSHDT 63(H5EH6V.

9IComCiol 196 pdlevbiser - Gusiragmuils dlevd, FmedFedld blevid -
swflg a6 - 9 dhendlegsst arbm (pewm HITHLIGSHe, HilderTih Syewfl wbHmib
Cameolt O m@LiL (penp. LIGHTLSET - 2 LI, 6T6NVLIT, IJLflev @&Cemmenrhser,
IDLOBHHET 2 (HAUTHEV. 6TeVEL_JTeT HauT LHeTH aNeneia6l, LILGHTS6IT.

flev GLIMIGSHET - 6T6VL_TH6N, IjLflev &HCenmenTHSH6T, Idlev Hrfladlsei,
OFHT - ot wHmid GG werp - SwTflEse LesTL ST -
RUIL| - BImh LGS SHedlev GUIPDLILIHLD AYLOVBISET - RHGHD - LILIGTHEIT.
CupCxursir HTV®GT ¢
1. Text Book of Organic Chemistry - Bahl and Arun Bahl.

2. A guide book to Mechanism in organic chemistry. - Peters Sykes -
Pearson Education Ltd.
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20. aflb ewpLyxen Caiwokisen
= el Com pe0C&HeT - QpemioLiLy, LomHmlid, @ik &S Fioblensv - OlLwiflpib
wpenm - gflenawru, rrflensvwrtul, eipailenemntis enm” Cam CHTLOBIS6IT.
= SWmlLIL) wpewmeeiT, LieodTLIseiT, snbL Com ope0CseTae e LTS - SHmeb.

= A-manL TeneT (Q)TD HTeWTe) - FTTSHSM6D hSbF0enL_ b LOGHT(HILD
SmCLicoiesl] 2 (5eTSH6D.

= 9CurCGiol” 195 ewm” Cum CaiiombIseT - yemioriL) wpmud GluuflGid wpenm
- w1y apenm&6ir - GllieiFaflssr enml” Com eTHmLD - QUL LPeND - LIHITL|HGIT
- ebGaumy apswmaerilsy cB1%SHLD.

= glbouim’ 19, ComCiol” 194 enpl Com Camiombigenet Calmiihs 5ise0.

= YellooLim’ 19 % YOIHTHGT - YeWIoLIL], QUMSHLIIBSD SISV LOTHPNIBIHET,
OwfiGhd (wpswm - gflensmrisl, mflenemTiLl, eLLIleNERTIL LD GITHGIT.

= Gurgaimer SwrflliL) pedm&6r, LHTLSET - gflenswri, miflenenril,
epailenemtis dlssrseanar apenpGus Caimiih$5s Hm' 1 6 - SHeb.

= GG’ 195 UlesTH6T - DyImevensey YOleTHT SWMALIL] (P DSH6iT,
OlLicsTenae) bleoflesr 1IGoITL|H6TT.

= yaflafer - Swrfliiy wpewm, LIGHTLGET, STISSer uellento LoHmMILD
21 eflewnsFay - aflenare)y - LILIGTSHGIT.

= yelboLim’ 198 ublet opmid yeflalenar Caumi iR S5 - 61550 Iblssr
opmid yeflahest, Gllsstengsd olest LoHmud erflelesr.

= SWTTSSLD (LPeNDEGIT, LIHTLISGT - gaflenetil, FrflenswTis LommiD eLpaileneTii
o Bler s @psGlemt_Cui 2 6i1er Caumiimiseir.

= GG’ 195 OIS - YImebensed blest SWTflbHeD - LIGHOTLIHGIT.

= 9yefleVlesr - SIS SH6D - LIGHHTLIHGIT - HITTS% SN0 QUeIlenLoujlD 2 I eoflenFad
- LILIGITSHGT.

= 9iICLIG S Wbl TS - enioliLy - GufiRw wpenm.

= Ouetder e wGamafld GCarmeng(h) Swmfls s - (56T CIGTGLIL] LpedD
- LNWGSTLITL 19 63T (LI FIaULD.
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20.1 sl opl ymer Gaiwmssir
SleSlunl’ 196 enpL_byr  Bafmorusser
ungeoLfleirselsy e amaml’ rmes@ LHors b bl _Grm 0TG5
ugelh OFug GuDLILEL Csron epl GCrm 9 CaHETHAT | GLD.
Guui@gev : R-NQ,
amanl Com srTuIs@, et ‘eobl_Gom etetm (1pHOIFTH CaTdhsiii (b
LG 9 Caeirsem Ol LiLB&lsrmer.
C,HNO, C,H.NO,
Bl G mdCaei anpLl_Com yGomiGuiest
bl Com Osr@gd, eflenewrw, mflenewrw, epailenentu &6

DeWIGHEHL_6T @ementdsliul 1y hliens Gummiggl wennGuw  grflenesru,
rrflemesstwl, epailemestwt enpl_Com CaTLobIS6eT 6TeTl ILIHE 63TD6IT.

R R

RCH,NO, NCHNO, R >C-NOQ,
R R

10 20 3°

IUPAC wpenpuilev enpl Gom Qan@d smiuesst shi&edluflsy @i ib
ST L& )

NO,
CH3 —CH- Cl‘g 2-smpL_Com yrtiGues
CH3CHZCH2 - N02 L-eopL Com yriGuisst
CH3— CH - Cl‘&— N02 L-empL_Grm-2-Glog Hlev
| LriGriest
CH,
CH3 1l-empL_Grm-2,2-s0L_OldFHev
| LriGriest
CHy— & - CH~NO,
CH,
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CH

3
|
CHS_ C- CI‘E 2-smpL_Com, 2-OogFlev
| LriGriest
NO,

bl byr  Comorusefler wommmluib

bl Grm g oCaerser Fm&als OaTLT, @)L wrhHblwsd gL er
allanardOlFwe GgTEs Cumesmm LTHPugbmSWn HHSHDII.

1. sb&Hells GHTLT wrhPlwid : STTUeT IemidHerlesr Fhisedld GlHmLiT
eI feyieren wTbmSemsl GUTNISE @)bwTHPD 2 6sTL_THD ).

CH,— CH,— CH,—CH,—~NO, Gpir sifad)

L-eopt Gym 1wyt Gr_sir (linear chain)
CH,— C|:H — CH,— NG, (Benerd FHI%He0)
CH, (branched chain)

1-ampl Gum-2-Gog&ev  LygriCLiss

2. @)L _wrhHlwid : @enenthgiemer enbl_Crm Cgm@ESullssr @)L _LomhHn&smed
@eman aTbHLIBH S eTmET.

CH,— CH,— CH,— NO,

1-smpl Com LypiCuiest

CH,— T:H —CH,
NO,

2-ampl Gy yriGuiesrt

3. allemendOgwew OHTEHSH wTPPlwd : ailmeardawey OsmE G uiesr
SETENLD LTMIAIST @Qenal aybLbh&srmer. bl Crm 9 vCaHaTHET 9 cuemSHed
BT _HLeT allenardOFwed wrhPugamsd 6l&Tess(H6T6TeoT.

O

CH3—N< CH,~O-N=0
O

pLCum 1585Cge0r QT Bl _nIL
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4. Qg Fwhlaney wrbPlunn (Tautomerism): enpl Com 185Cs60T
saflli’ L rhywworer @uikg Fobleaevemwd OFTe(heTens).

O O
CH,— N~ CH,=N -~
N\
O OH
ampLl_Cgm gjemioliL| 9T empLl_Crm gemioliL]

@b @rent® aflenardblFuwsy G\5TES) WTHHIWHISET (QuibiE, Foblenesniid
ST HHDFI.

O O
/ /
CHS_ — CH2: N
No “oH
ampLl_Cgm gjemioliL| 9FempLl_Crm gemioliL]

@enar (@plGrm 9Febl_Grm) @uki@gd Foblameand ST_(HEDSI.

grflenewtw, Fflenswrnu eBL_Grm CaTomISET (QSHemHw @wrbigd Foblaney
wrHHwd GlLbHmieTerTer.

20.1.1 el by Sheubserser swmflgssn

1. 9LV SH DTN Fevau enbL T (HL 6T 6THHeTT6 Hevbs Hfley
Qaiiu®SgIbCuTgl el Grm 9 vCGaeT Sl sHmg|.

1. R—X + AGNOQ ——> AgX+R—NQ

CH,CH,CI+ AgNO, —— AgCl+ CH,CH,NO,

2. 9pvGamersener Chygwns enbl Cym gnmid GFuige : GlamsGasir
wHmID 2w Y HGSHETHmET Lignswid enbl Mg dleuid 9jevevg) enbL regesflssr
YSFHsEHLer bl _Grm agnmib OFug bl Crm o dCserser
swnflsiinG&emmer. staflaid i emanl Com sTTLGTHm6T I|Lblevd ST
gpailyLer GQaass 2w GeaiuBensuiles (623 — 773 K)anps G
240G HTHT GUDLILIGSGTHET.

CH,, + HONOQ, ——> CH;;NO, + H,0O

CH, + HONO, 2% CHNO, + H,0
hEACET apLlflé 9dlevid
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20.1.2 UeoIYdseir

Bl Gom 9y evCseitsem Hnwbm, BniwenTpeTer Bfley Henruwidanigw
BrobIgeT. 2w enpl Grm 9 Gastser LGHWenCar Biflev SenTwdamiqwig].
siflod sengliLmetserfley eTeflFlen Henrwidaniq wig).

Qe 955 woarad setenind OsTam. CFmomser. sTearGe
YVCHETHET LHMID Y OMHD amTanehSemerd ST 16D 55
OasrdHlancvenwid GsTearL_gl. bl Grm 165Cser SNlg dlevsd seitenio
O &TeuTL_FI.

H /c? +/’(< cn= 07
— — ,=
"o "\ oH

(epBL_Crm oemLoriLy) (epLl_Grmesfld odlevib)

218 oIy @)L IGLIWITFS GFiusgmly W e Te36T (e 2 6TTeTS).
eTarGou @Qg 57108 Forsedey senghgl 2 Gumerm Carobisemerr

AL QEIAIE AR

O +
+ NaOH ——~ CH,=N-O +H).0

O-H \O‘ Na*

Qb3 18Il wefl 2 1_aflensamed ST HEDII.
O O

AR

O
+ Y .y
CH2: N k\ < > CHZ—N < > CH2—N

N No “o

pflenewrw, milenewtu enpl Com Camobigen B LT SHTyd 66T

weirasflemevuiley @Lflevd seitento G\EmeETL_Gms GlFWeLIHE ETD6T.

el G 9 uGastsefler (bl Com 15CxHem Liegamers GuimstGn
el Comefld 9flevsGleir aTdmdlsr et Lvalanearserfley mHLIGG TN
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1. ammeumberim b
bl Crm 9 Gaarsem sTrHHer (Weraflemauiley ailemeriiuil
0-@QL_556 ererflans anmagGarHmid jenL_SHlsTne.

o) Br ®) Br )
Br, | Pl Br, | et
CHSCHZ—N\\ —> CH-CH-N < o CH,— <|: - N\\
a a
) \O Br @)
GuomGesrr yCGomCrom L LCyrCGror enpLl_CGom
Bl _Grm mdCaett EEACET

bl Crm 165Cser, Comigwid ewanl grdema®h (e et enevulley
anmgaIl a1 aflsnari it (h Le»r ammegger, allfiiGLIMheTHm6Ts SHFDII.
snepns, &Cenmila e allewariiu’ G @ CernGom Wsflenars CCINO,
AN Qg memayuiT Qsmeved (Sterilizing agent)yys LwsTLGHD ).

NaOH
CHNO,+3Cl, ——5 CCl,NO,+ 3HCI

&CernGym LilgMesr
Cemy&CemmCrm enpl_Com 155Cg68m)

2. Sbeoigmanblast wnmin &' L ndmenr eflamear

bl Gom 9 Gaerser g man®, whHmib S GL meirsemL_er
STIGEMIF0 (parafmauley Gndsalamaruisy FHULH bl Gy
IYVHanTVHmeNd:  O\HT[H\S5S eTmeT.

c=o + CHNO, 2% cp _cHNo, — 2, CcH,-CH,
H A | I |
o OH NO,

SOLIMITLOMGVLY M aun (B 2-ampL_ Gy 6T SH6MTe0

CH, \C/\ CH, o
O +CTHNO, dlNaQH  N\C_CHNO, ——s CH,CHOHCHNO,
H H

IFL_L_mevLg am(h)
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CH CH
N P dil. NaQH SN
C=0 + CHNO, LT /C-CH,=NO,
CHS/ CH,” |
O_
| ro
CH,

|
CH,— ? — CH,—NO,
OH
L-ompl Cum-2-Glog&ev 2-L Ty
3. @®&aI0 : (i) mpL_Com 9y Casitasem SN/HCl(9svevg) Fe/HCl ez
H/onGer Hléa6 wsraflemeouiet ®REsLl 6 0me0 LlTS6TTS
Lo GHIGT 6T
Sn/HCI

R-NO, + 6[H — RNH, + 2HO

Sn/HCI
CH;—NO, + 6 [Hl —— CH,NH, + 2H,0
OogFev jLilesr
(i) pHHemevs sevgswsermear ZN/NH,Cl geveg Zn/CaCl- o1 st
AL TTSEFlemetd HHHMII.

Zn/NH,CI
R-NO, + 4 (H) ——“S RNHOH + HO
@anlJTdFevLbler
Zn/NH,CI
CH,—~CHNO, + 4[H] ——5 CH,CHNHOH + H,0
bl _Cgr g Cgher 615560 amaunL_JTdFevLblesr

4, forhugly :

LG 9 G 56TS6T Haxflo jLlevhisEmL_oT GHTEHSS meudh@HbGUTS)
BImHUGUIL SenL_hg STTUTEHNE 9flevid wHMID el JTEFeLlenerd,
5GEDSI-
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HCI
CHCCHNO, + H,0 — > CHCOOH + NHOH
(9P 19 5 dlevid) (emaml Tms&evdlsn)

20.1.3 el bym Sheubsasefler vwWeTGeT

1. eflemaared LIMeOlLoTS61T, GlFsueYGevmeiy 6TeVL L T&H6T, OlFWhHend TUILITSGT,
sTevatOlemTul Glasmapli g6, Gloep@ wbmib FmukseT Gumetn OILIHLDLITETET
Carmobiseflsh AnHe SenTLILITETSETTS 2 6TT6IT6T.

2. sl GsT@LLY Wempsertlsy LweTLRE D).

Caerailser :

1. STJGHID Fnm.

(@) mL Gy 5Cxer NaOH Q) seng&ng.

(b) empLCom HCgeir enpLl v gflevdgiL et aflenaryfFng.

(€) 20 IwsFsv-2-enpL Com LpiCusst, NaOHaib senrauGevensy. enbLyei
IV GIL_sT ailenast [@)svemav.

Biray.

(@) enpL Gy wECHeir Quitigd Foflensouiley 2 6Temg). emen anpL G
Semioti] whmitd & geotiy. 9 5Ga NaOH sarsedsy sang&ing).

(b) CH;CH,NO, 26mer @uamh Ad-ewant geest  HNO, af_sbr
alleneryfHmg).

(c) CH,
I
CH,-C-CH,
I
NO,

@5 d-maml reger @eveney. eTarGor Comanmlw LGS L %6 em
QUDO(BHEHTF.
2. allewer@uUTmenend Hhadl.

NaOH s
CH,NO,+Cl, —>

&ia) : CCLNO, (gCenmmGym 1905 lsir)
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3. anpl Gy #5Csemenr HCl 2161 Qan®ds emeaud@oCumg ereirest
Resp&ing ?
&fia) : CH,COOH + NHOH

20.2 gIGrrGw & wmpL Gyr Gsiwmnissr

@enar Gusst&sir Gumeitm HCrmCGiol’ 1y & enaml’ GrmsmTusiiserfley LIS ([
Qauigl GQuUPUILHMSTGD. QTN e FHDG CpHul L anaml’ Feget
IeWIHSEHEGL LTV bl Com Gsm@gd uFeSH GGy

NO, CH, NO, CH,
J: : J: ON : NO
NO,
NO, NO,
epL_Cm p-enpL_Cgm M-smL_enpLl G 2,4,61 ey ewpL G

QLG & 6ot QLmapiafesr GGt & dt QLrapiafesr

apl_Crr  Gsred Crorygwurs 94CrmCwigds 2 smaile
@ eSS T Lised GBm_fle @ememrdsiiul Herer Hev CrmGiol g 5

CHToBISEHLD 2 GGG, C|3H3
CH,NO, CH-NO,
emerev emmpl Com 158G ge01 T-emnpL_Crm-1-Llenesev  dCsheir

apl_Crm Quer&eir 9CrmCiol 136 evpl _Com Camomigefley WEa|d
srarflugl. @\ WITGUeflsT sTamblemTul 616 EMLPSSLILIBSDSI.
20.2.1 swmfloy wem (e byr bluend e

Qustdapi et 9. HNO; wopmid oy H,SO, Gahg el Com arbm
soanalentd Carggl 333 K Qauin flanevd@d S1p @psb@omm OFuig)
bl _Crm Queit&sit swrflésinG&ng).

o H SO
@ + NG, 330K @

FevooL N fd odlevid eopblfe guilevdHellmbgs —NO," enpl Crmesfluid
ouaflenw o haursE@GEEDnS). bl _Crm arbm allenest 6TevdL_TmesT SauT LGS B
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AT HEHEG R FDHH FTBTHTSGLD.

H
+
NO, — @NO -
2
H

bl Crmesflund el 2 mauT@ld (wemp :

NO

H

I
H,SO, + HONO, — > H-O-NQ + HSO"
+

H

+

H-O -NQ ——> HO + NGQ,

+
OQueTafles 2emer T-UenewrliL] SeTafll_b 2 6Tem g ([@)6m 6wt
6TaVSL_JTeiTgenarm enpl Cumesflwud Dweslls@ (6TevdL_rmest Genpayeiter OWLImheIT)
auphis 0 UenewtliL] 2 maum&ngl. Crrdlsrseniousmen uwefl (@ent_Hleney
QurenTs SenL_58n5). @ems feflwb el sTar empsHCnmb. @)s)
2 I aflangFaumed HlanevBimissriiGsng).
H

+ NOZ
H

SITTLIGT |EWI@|L_6T (Q)HETHEICTET HANLY TN HENTFal) 2 6ITem
amuilsiv smyib HSO, yCom” CLnewns GaefiCwhnSngl. @)serme Hlenevwrre
2|CGrnGiog & 9jemioliL] 2 (HeauTHng).

H
ﬂ w0,
» NO, + HSO, —> + H,S0,

H
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20.2.2 Gwmdlwsv UesoTYS6IT

GGl 198 enpl” G Gamomisen (bl Com OLeiFesn) Loehaem Him
BT jevevgl LG shigeT. enbl Gum GlLeT&sT LTSTID T penL_wgl. @)
OITGLGT eTamOlemTul 6Tar emipSSLILGENG. @Qewear Bl SenTeaulevancv.
gparmev GlLshTE6bT, 6THHemmev, ST Cumetn sflnd SenrliLmeTsertlsy senrujib.
@ 56T 9P GaTHblane, 2 HGHlameaveaml AFS (PeneTald HeTenld 2 el —
NO, Gsr@gFwme allemdseamip.

anpl_Cpm Gamobigefley 2 6o enpl_yegeir +3 9y serdleyCarbm Hlemeveniuid
STU_HHMGI. (FTHIEHIOTE MBL_FE6T 6T 6TeVHL TG HEUT HETeHLD 2 GhL LI
aflolb. g armey @b@ +3 9 5FnCarbn Hlene OGsTeam®srengl) cTarGou
ol Crm Osm@% p®Osswam_augl Wpahswrer GCeauFeallenerumgLb.

R0FGD syemfluller seteno WHMNID FHEGD 2555 PH
Gumsmmeaibern OuTmig GaCGan alswTs phidswam Kb LvGam)
allgomer allsmemGLIThaneTd HHHMSI.

1. ol by Bludrflefldr spBidain
(@) susSlommunar Shflsus sHonessley spEIGHSD

bl _Gym Ousst@etr, 1461 wbnID emant” CymgCenmild  9flevd g st
ROEHSLOML_HF T ILETHMETSH HHHMII.

Snlsy_i.HCI

CHNO, + 6[H] ——> CHNH, + 2HO
Felsy_iHCl oyesfladlair

(b) BEWElmevs: SHowesslsy spHidsin
apl_Gom Glussdesr, glbig grem whmid iCoreflud @Germeany®
SOIFILeT allemariiul h gy emanl grsSeoilear GCaFmndenss

AEHQEIAE AR

Zn/INH,CI

CHNO, + 4[H] CHNHOH + H,0

(soLNemasTev AL TG euL6l60T)

341



(c) smssmwFesls spHldsin

78 HengFedlev anpl Com GusTFanar hd@&GUTg anbl gGaT GlLisTF 6T
(CeHENO @avi_flewevd Garwowrsad et @mi&wrs  oolilenere
manl grHeiley i  Henil & & eTnaer. QUL pedamm
Gnissaiamaruilsy FHOURHDI. HMTTH FmrFaserfles BHHGD STewflenwil
QUi allenemGLITHET 2 6Tl THMF|.

N O,/NaOH
sl CHo— N =N - GH,
ezl GensCameiv + NaOH (l)
SnCl, + NaOH 91FT&e0 GlLIGTE 65T
CeH:NO, CeHs—N=N-GH,
9Cam GlLeTFasr
Zn/NaOH
C.Hs— NH — NH — GH,

emanl gCar GLei&er ()
N, N' - eoL_Llenaerev emamt’ y&esr

(d) eflemabsuas wrHBluS@ysesunsh  sbldsn

asFwid gaiflaflwd manl er® @0 aedamwwTeaT anl
Sweflenw aupbIGLD Syemt. Qenau enpbl Gom GusT&aner H$5 jaflealamars
sBHDZ. Qbs pHFs alamerurarg H /NI Qasres® p®s@in Gumgibo
Bsp&n .

LiAH ,

CgHsNO, CgHsNH,,

96sfledlasr

H./Ni
CHNO, Ms  CHNH,
aflenarCGougsLomhn))
wmev emaml FCxmGearhmid

(e) laremmhug iy  ppanmuSlen pbl&ED

bl Gor Querer oL Foolllyfld oblevdGev LleTerThHLIGLIL
QauybCGurg Wwsele solilamears maml TTdhenilevdleT 2 e _T&HDI).
@) #CGarro Ller 9emioli] wrhHmioenl_Bg1 P-HOGaTT soLierTensvd; SHSn3I.
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Blueder suememugiflsn mem blumih  eSlmeotaen

6TeVG LI Saum LIFaSL B aflenaraerflev GlLIGTFsT auenemud L& (p&Gw
LIBI@, auGEHDI). 6TevdL Tt SaumUIHeSL B allanarsertlsy GILIGTEGT aleneTiidhFev
bl Grm GsTEs @QHBsT gl 6TevsL Jmer s ailenaT arhUbamBHs
GmnEEng1. embl_Crm GsT1E$S) e Gl L1 Y HnIILHSSID C15TES. 6TerCGe
@bz alleneruilsy M-uFeSH GFuiLL L alleemOLThHETHT 2 (HaTHng|.

1. eopl byr gmmib

bl Com Guest@er, 9. enplfld oublevd Hmid L FeoLiuyfls
Iflevd sevenauyL et embLlCom arbwid e g 10 Cv M-ewenpl G
OUGTEaTd; HHHDI). LU LT enbLfld 9dlevld LobpmId LT Fevr Nuy s
flevid LweTLRSF GeautiBlenevenws 433 K@ 2wirdgib Gung enpl G
Quest@eir 1,3,51" angenpl Cum GlLsiGenestd HHHDII.

NO, NO,
2.HNO,
it H,S0,/373 K
o,
M-enL_empL_Cym QLics@est
NO,
NO,
yanaujio HNO,
ﬁ
o1 TH,S0/433K  ON O,

1,3,5+ aganmt Gom QisiEer
2. @bemmflér gmmib
bobm Quitfls &Cemmeny® weiraflensouilev @Cermmler 2.1 st allener|flbg)
Grmbler senobGlLbm @k Iwailenwid HHHMS|.
&Garmfletr erbmLoTeTgl Gl LT QL5560 BeoL_OLMISnI.
NO Cl

2 ClJFeC
@ —
NO,

3-gCemCrm enpl_Cym GlLisT&esr
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GuesTenFeuLdletT HenL_&EDF).

H,/Ni
CH.LC=N_] | C;H.CH,NH,
QLGTCFTemnBL_mT6y
LiAIH ,
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2. blusremess ylbymenioLgeSignhg)
Ousstengev LGrmemio®h) HMID Y vHanTe Hevhs oComeflum o1 et
allemeryfgev.

CH.CH,—Br + H-NH, ——> C,H.CH,NH, + HBr

20.4.2 UoIYd eIl
Bowbn Hgeud, Hlev LGHwerGot Fr&Hngl. GdFHv ILblensatd
M1 6VID auedleniod; GenDbhH HTILD
BeudluShwsy  vesory&eiT
1. Sliguam_U Usotyser :

@emar levg gL st allenaTliLl () 2 iDLl 2 (hauTdh @S eTneT.

CH.CHNH, + HCl —> C,H.CH,NH, CI-

Ousiren FeoLdlest Qusstengar pComesiluid GSermeny(H
2. ep ymeflen uSlsl@H
N-gpevenser agbmid : GLTEMFOIGT Y VemH60 D Ten 6V (h L 6oT

allenarL|fbg Frflenawrw, epailensmru 9olsst LOMID Geurt et 9bCGromesflwib
2 Lismug SHHEI).

CH.Br. CH,Br
CgH;CH,NH, ——~ CH.CH,NHCH; ——— CH.CH, N (CH,),
K _CHB
CHCH, N (CH,), Br- '

P _mL_cv GCarmmeng®h (@) AL 145 jflev Hriledlujr_esr GlLicsTen FovLbletT

N-SIf  emev gmmid :
allanarLfibg N-Gustengsy 9T L_amwenl & HHHDII.
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N-GLicTenasy NP 1_emiofh)
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3. @BLFev il HIL 6T OLITNFV | VHANTM6VS5 H[HHDFHI

CH.CHNH, + O=N-OH —> CHLCHOH + N,

4. SW&Ambormmib

QuirrorisGar_ g e 9 SHeflmGarhnwan_bg LSHsH OHTL_(HID
B aviemenr OICarm GFHTGHIH D BHsb ewi_hg OGuesTFTuld dlevid
FevL_ GG F).

CHNH, 1100, COOH
—
@ [O]

GLIGTEN T LO6T Gueirgmuild udleud

20.4.3 Slbpnbwigs Slbamser :

@Qbs Camomsefly —NH, 9ulGearm Osm@s OueaT&emer () Wb
2GrmCiol’ 198 ausmemu sTLIg)IL 6T Gy wms LlenemrdsliLL [Heierg).
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|exflel et 0-GI_mayuilig e

aflalssr (9 oilGerm Gussidssr, O-OL_meyuiligeir jevevg) 2 TCHT
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Gaunuciu’ L S BeTSETTE1D.
20.4.4 SlafleSer
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—

543 K
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2.ampL Gy GueFeanet CauFHpennuilev 6% @560, aUedlenLowmer IjLblev
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R0SSILHFD ).
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@ Sn(/:)CI @ + 2H0
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3. ®CarnCpm QuerFener STUUT 2 LIL&HET (1P 6irestlem v ull6v
9oCromesflwimayL_er allenarlitih g s o wir Geuliuhlen svufl v
AWSHH5HDGL_LIBSSHDCUTE afleler Hanl s&5m g

CuC
C.HCl+2NH, ——5,  CHNH, + NH,CI
9Comeflud @Cermenm()

4. apmeoliosst eflener. GlLGHTFMmIOEML LIWGTLI(HES)
Qusitgenioent . L|CGomdlest Mgl erT aflemar i®shgin Cumgl o),

flememru oferms LIHOWHL_EDI. @QF el & ST 1D
SMTLIGT W] GHMDAUTSE 2 GG

B
C,H.CONH, K;%H CHNH, + CO,

20.4.5 U6
Bimwbm, ererblewrit Gumerm Sreud, @Qemer &Ml SenrliLimeTserley
sangub. OusTfamerd T 1 FHs OCaTHHlamvenwds G&TeETL g
agOearefley, @8 rpsammsehsHan_Cu manl et LiamenTlienLis
Oarem®erengl. @emal sTHNL FnHE maubsmed Lol Homs wTmiSnsi.
ComCioL 138 IfciTmelledr STT LIGHTLE6T :

gafleafssr 9eflcoLim 1y & feTHeamend STL1gaIld cuedlenlo GemmbHS
STTLOTGLD. emBL_TeReT jemiallsr Heflds 6Tevdhl TmeT @ enl_ 21 aflenFailsy
rRHUL Crm L eyl 6T @)emewTaugl WSa|d $1q.6rb. bl reget GhiTLblesr
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Cubhasrayib 2 L aflengailen ph&Euwdbgiand :

1. oedcoum’ g s oflersemaend ST 1g I aledleniod GBS STTLD.

2. Queh&eir auememWSHeD 6TeVEL TIeT ILTHE T H0Ts Q)HLILIST
QuciT&sst HlemTaybml 6TV TT6T SeuT LIHTL [H allenarserlsy FHLGHDS).

3. 915Csm, whmibd uryT QL kiIsefls Tl greT L TH5 SHH0ms
2 GTTGITSHMEV 6TeVSL_ T SauT LGS B ailener 9 1$CHT, LTyT @)L_bigerflsy
panL_GUINISED ).

4. 9|amIsShHa|L_6T MBHL_Te6T auedlenLowmd: @)enemTSsLILIL HETETHTe 0
g ereflsms s wipwrgl. (C-N Wenewriiy &g Qo ent 1)
Uenemtiieir setrentoanwi’s GQLiHmieeng.)

1. &MU UooIYd&Hen :
aedlenin 1065 seaflo gdlevbisermear HCl sisveg H,SO, 2. 6t Lig s

2 LI &6 2 eI _TEHDF).

+
CHNH, + HCI ——>  CHNH,CI-
yasfledlesr emam Cym @&Ceammeng®Hi(y)
enarev oCromesflund @Cermeng(h)

2. el yomar uHleH blrwse :
(@) 9pvemaer anTmBL T IYoamHd Thmid ami_pg 2% 3°
Jflersenamuid (g afley Geaurt_rrerfl 9bGomeflub o Lisnug HmEnS).

CH:NH, + CHJl ——> CHNHCH, S 5 C.H.N (CH,),

2° gbleir 3° gpbleir
(N-Quog v 3yesfleleir) (N, N-e»1_GQog S
+
CH,l -
CGHSN (CH3)2 — CGHSN (CH3)3 I

Wemarev L enpGlog sy 9ioCromesflwid
9CwmenL_[®
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(b) oafleSsr, P GCenmenr®Ler wHmib NP 144 Ldlev
HiledlujL_cir Daubenm p5FH Iafleansulh 2 T THGHH DIl

CHNH, + CICOCH, — > CHNHCOCH,+ HCl

2P oL GCemmeny(h N-Llenarsy 9@ L_anio®
CHNH, + CH,COOCOCH — C,H.NHCOCH, + CH,COOH
2P 1g & Bifled P L_csfleneu(H)

(c) Gamgund swamt’ grdema® (weitesileneousy GlLsTgmuilen &SemmengHi et
GuesFaflensv® 2 6HTL_TdhGHDF!.

NaOH
CHNH, + CICOGH, ——> CHNHCOGH,
Guestgmuilev &Cermmen() Gusirgesflenav®
Qb3 allenear cusT L s Gl allmerd@ @ 6THSSHISHTLLTGLD.

3. aflo.l) &I 9 _@ol_Iig6d

yaflalsir gflemswru 9 CyrCGoilig & ofleir. Qg1 9601y e (HIL_6T
aflemarflbgl ) 6q et (9 afleolISTID 2 (HaTEHNII.

CH.NH, + O=CHR ——> CHN=CHR
(@y6v1q 61068 (9D @flsolismLD)

Cuwupsear allemearseflley (WPHvLIGuUled HHEBESBUT FHTd G D6V
B OUNIGDSG. FHEFHUT SHTewl STHGWILID STTUMGID SHTTLIGT (9))
ATV 6sTd: GIHTEITHETET HTTLIGT | GHLD. HHSSaUT Hyemnil YLbleTTEb. @)
Camdans Hoh@GsHev allenestmaLb.
4. enplysiv Sibleudg_er ellemer :

@oflThlenevuilev o 6irer Camigud eoplengl, ewanl Crm @Cermils
IYAVEF60 FHengasliLL (hemer eflaSai e allenertLfibgl Gseflaumar senrae
OQupiiG&Sngl. @bs Hrad GCueTdsr e wWCFTafluD &GermenT®H’ | GLD.

@ euailenar ‘e wCsT 9| &5’ cTaTILIHILD.

HCI
CHNMH, + OkN-OH =5 CcH.-N=N-Cl
(Ques@ssr e wGsmaflwid @Semmenr®)
5. amienued Shifler ellener :
gaflademar @CermCGrmuniid, 9 evsammd sHehs KOH o1 e
allenar LB S10CGUTg FITBETHDeTer ‘Lanears CrFrswmear(’ e
STTENLIGLOGT 6TETEID BT SHenl_S5ng).
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A
CgHNH, + CHCL, + 3KOH ——~ CHNC + 3KClI + 3HO0

emersv enCamawenest ()

6. Shderflgbarhmib :

GG 198 blerser, Gum L mfwid L GGGl wibhmib
Fevooliw fld  odlevg gL et eterflsms 9 sfmCGarbowan_hg P-GusrGa-
GUIGaTTenaTd HHHMII.

NH, O
K,Cr,OJH*
é
o)

7. smiumersy @GbesmenyHli_sr ellaner
gefleSer, smmumerey &Cermeny®Lcr alemeriil G  S-19emaerev
yilwremensd smSwgl. waeiguiley enearey sCrrswuCeari el g smEDS).
(CgHN =C =0)
2CHNH, + COCl, — C/HNH N
HMTLMET6Y  &Cermeny(h C=0 + 2HCI

/
CgH-NH
S-oL_lenesrev wyrflwrr
('S’ eretrigy) FLFEyTeT emiolIenLIG GMEH D))

8.amusiienl FevemLIbLeir, S ilemarey HCwm wiflwr 2 e T&Hng).
wpgevLiguiley soLflenarsd @Gsm5CwT swGar’ @ 2 _m&Hngl. (CsH;—N=C=S)

2CHNH, + CS —> GHNH
STTLIGTEnL_ =S + I'ES
FLM LI CGHSNH/

S-eoL_llenarey sCwm wyfwir

(‘S’ e16iTLIg) FLOFFTTET IeMIoLIenLIS GBS IH)
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9. eudkLl gmar &eult uSleS ([ eflener
gafladafletr QueTEer auememwid Hormaydm Hlevmeoullev 2 6TeTHmev,
6TeVSL_ITeT SHeum LGS B aflewer somer @GLphlensvsefCev HlaLpSstment.

(@) amnbeungbarhmib :
efleleir LCymblesr BpLesr allenarLflbg Gleussteniowimet afLpLilg aurest
2,4,6+ e CrrCGor ojefleSamars HmFmI).

NH, NH,
Br Br
+ 3B,/HO ——> + 3HBr
Br

2,4,61 ey CymCGom  oyesfleSssr

(b) Fevburbarmmib :
Hesub 55585 blevd gl et Gealiutiu®sgnGurg  p-oublGerr

Guerfer FuCuresfld ollevdensd HHBDII.
NH, NH

353K 2
+ HSO, s + HO

SOH
Qamemerfl_ ailensmey smrewtons ) TCHT YOIGaTT FevooGumefld gjLflevid
6T6MflBTE 2 6WTL_TauGlevemev.

(C)emp_Gym arpmib : ewpl G arbwid GLimgieuns 9y &HeCearhmnd gL et
Bl _GUNIBDZ. YT bl Crm appdsmamanurer ™ HNO; o i
H,SO, 2.L_sir yafladlsir aflemerryflibg M-enpl_Com gyaflalemetuyn smSHng.

bl ifld 9yflevid auedlentolllds bleuorm@Ld. ByesfleSesr LML L _mer 6rHmId
bz efladallun uefl o m&ng. CHNHS". eplregeir 153
Crrdleraeamn @@mUuugsTew Gl Lm gbnliu@sigin OsTesHurs
OFwLBFD ).

+

NH, NH, NH;" NH,
HNO, NO,* NaOH
—> — —
H,S0,

(HNO,+H,S0,)

NO. NO,
%m-mmLGUW@{mﬂmS"m)

363
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NHCOCH, NHCOCH,

NH
2 2
CH,COCI HNOJ/H,SO, H,O"
—_ > —5 — + CH,COOH
0, NO,

20.4.6 UWEI&H6IT

NH

1. smusiser gwnfldseab, smubigetls @ LiGLTHeTTSa|D LWeTLHSDSI.
2. piur Gzmflbsrangefley 6TET 9 5HeCarbPluns LWETLRSED ).
3. WGBBFIFET WHNHID FOUT WHHSHISET Swfldsit LwuesTLGSD L.
4. umedwyfGCaeit Lilemmeivg $@ g6 swifldhs 2 Hajib aCGsrsuCGar swrflds
LweTLG S D I
SHGarT Gaiwmissr Gzr@EUiymy.
ey - Guufl@d wep - aesliILBSSH0 WwHNIb WwTHHwD -

Qo Lmofl#d - jefleoim’ 1g-& HLOGTSHETT.

swrflliy weopser - opl Grm Camobiseflsr @O&sD, b %6,
FWMGTHS6TT, HTellenio® OsT@GLUIL (pedD 6TevdL grest LFeSL B allenesr -
9Cromesflum LigLiy.

LIGSTL|SET - (PenEsTa|eiTen enaml Faest Lilenentiil] - Hs OGasrHblensy -
S LI OHMID H(HSSIT SHeTenLD.

amslILbhS SIS0 - gfleanewr, Fflanswrw, epaileanewru 9 LEeTHET -
S ergerlar auedlenio - N-9) svemaiey erhmib, N-9iema6d erbmid - HiTemnLicuLblesr
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LIWGsTS6T - gflemassr, mrflemamt, epaflensmru jSsrsemer CaimiLIB5g15e0.

ITYVmEHD ferr - Glusstengey fer - swrflliy WenEHeT -
2MLHSHET, FWMEATHHGT - PHEHSID - LIGTLHET jedlooLim’1yd dleTgHemenr
el auellanio Gemmibs HTTLD - HeILITL 19 8 grflenemTi LTS EHSHTET aflenewt
- uss FuHOS OGaTm 9 58xCarboid Gubm GusTGsmuils 9flevid
2 (HEUTHeV.

GGl 196 gpfsrsem - 9efledlesr, GL_meapuiigeiraer - emioliLy,
Quuflin wpeom - rHHWD - Swrfliiy - el GCrmhueTFsr BEsD - Coud
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wbmid aflenarGeus mbm (weirefleansuiey - &CemmGrm GlLsiTssr, 9 Glomesfluir
- DTG aNenaoT.

LIGRTLHET - ppevdhdnmIsEhdhGHan_Cw enamlyreer Llementliy] - 2w
Gar@heney - 9e0LmMg d feTsmeTalll aedleno GDhd STTH HETeOLD -
afledafley 21 aflenga) - N-9damaCanmid, N-gemsGeanmid, afl't smyid
2 GHITL_TH6V - HMTenLIGLOIGT lenadt - LIMeTVaeiT, STTLIGHTENL FeuahLIHIL_65T aflenest
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OgFHevy Fwenes(h
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2 e wiley QU (Wpern MG I
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T 195 9blevid

eTarGeu @51 ‘FL_CLmenplemrey’ eTarliLih&mgl.
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Gusstgmuils  ublevid
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SWflds LweTURED ).
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CeHNL," ClIm @ g1 Guear@esr v wGanafluib Cermeny® eTer
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3|GMIOLIL] : 6TEVSL_JTET |6MLOLIL].
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A‘l\l/N Ar—N=N:]X

2 L aflengaumsy Hleneoliihdsinn’ 1 enL wCamesflun el GlLissr&esr
auemerwdhGHer FHUTL LT Guer&er en_wCsmafluid wefl Gogiid

Bleneu LRSS LILHED ).

\, NEN N*=N- N*=N- N*=N-

S L© S Q)H@

eloumiiiy s e wGaFraflwd 2 lmuds ST 1D, Tey
e wCamasflwd 2 il 2 6memr C—N LNewewtii] Wgab aedeniowimers).
20.6.1 swmflhy pemaeir

273 - 278 Koauiflamevuilev oyesflallanit it enpL_geiv yublevid eflenestLifibai
OQuerder ewL_wCsFraflwd GCarmeng® SwTflEstILHEDS. BHL_ 6
gflevorerg Camyuwid ewpl eyl Birssanysai et HCl (9p H,SO, Gairg g
Al iS55 Sl 55D
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273 -278K I
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uafldsi iy Gumern  GeflTdfwumear Hlameulsdy @aea 955
BlemevliL|dFestento GlETERTL_HTs 2 61Temg). 26T Hlensvullsy HlemevwbnsTs M)
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20.6.2 U6
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CeuluSlwes  uedoryser :

Qe gD 9F% alleanarsGner Glamear_amer. @Qser allenearserflsy (1)
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1. =N, X~ ufled®m bleuyin eflaarser
(a) oyfisirmenTa HEHSHOML_F6L
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2flvdGarTed GLGTRITS PHHSLODL_FM I
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H H cuw

@bz alanearuiley @Lirsv 2 iLs6T aflsnerw sGwms GFwdLbHSDSI.
(b) -OH G315 LFEE
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[pvaanTsd o (oaNGarmev)

FhESaT GUITmeTT@LD]

368



CH.[N,[Cl > CHOCOCH + N, + HC
CH3COO H Nemesrey @1 Cr1”
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R SH(hSSUTOUTHET]
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allewerasHwTs GFudul_H enpl Com Camobiser GenL s&Hsmer.
NaNO,
CHsN,Cl  ———>  CHNO,
Cu

2. @besmmflér [31] ybymbleér uSlelm :

(a) @neor. Guwit eSlener :

Guei&eir e wWCameasflwd GCarmenyiy el HTHEHMTFMED QDTEVEYGH
ojuleviizem_sit CU,Cl, g1svaug1 CUBT, wpsitaflansvufey Qe iicitihsginGung,
anmeumCarbm GLIcTEsT 2 airL_THn ).

HCI
CeH:NCI —> CH;-Cl + N,
cucl,
HBr
CeH:NCI %CuzBr CgHsBr + N,
2
(b) &m’ L iCwer efaner:
oL wCsraflud GCermeng® SOTFaIL 6T STUILT FHTET LHMID
amanL_geet anmene® Cardgl GeuliLitit®dsg anTGemGlLIFsT HenL_SHmg!.
2CwrCGL_mOusTEemaer @bupennulley Hwmflds wpgwmg).
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Cu
CeHsNLCI W CeH:CI + N,

C
CHN,CI —> CHBr+N,
HBr

3. swmep blsm@asolar usleSm :

L wCsmaflwd 2 e sevgsaiLer @GUirsv Fwemarlh (Ievevg))
sTiL@LeT, GurmSwub sFwumarh Cardhg allmariiu®ss LNenere
FWST(H HenlL_SHHMF|.

Cuy(CN)
ChHs IN,|Cl 2222 CHLCN + N, + HCI
NC K

L wGgmeflun &Cemmenghicr KCN senggsv, smium wpeeflensuuiley
Nememey Fwenetenl_g HHEADS).

CHNClI + KCN 25 CHCN + N, + KCl

4. Sloweo blsmsSuildr ufledBH [smbbluid bludber eSlamear ]

CGomgwib emanml grdeamns® wHMID GueTFer (1 eireflemevuley
L wCsraflwd 2liyser Wflmswam_Sngl. emulimeare Gmniswurs
HenL_55M).

NaOH

CHN,Cl + CHy —> CH,—CH, + N

6 52 6 6 + HCI

2

UL em6Tev

@by allewar “GmbOLTS” (9) “STDOLTSE GU&EGWer ailenst” 6Ter
DLPSSLILIHED ).

CuopamPlw alemarser S allenarenw LlsrLbmieuGHvenev. IHTE FHevfl
2 MIIYsT @b allneruiley @enL_Hlaneors GUITHeTTS 2 (haTEHng).
5. (&0 :

SnCL/HCI (9p Zn/HCI (9p NaHSO, Gsnan® eniwGamefluid
&Canmmenranl_ H&@GICLTG LanaTtey emanl 86T Hlenl_S5mg)|.
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4[H]
CeHsNLCI ———> C/HH,NHNH, + HCI

6. L wGamafllwid G\enewriiy afleaner :

e wGgmasflwub 211, 9CrmCGol’ g8 bletTger wHmiD LTeTmevsEmL 6T
allanarfibg 9Car Camobisamens sHHDSI. jeubmlsr GLTgieuTer eumuiLm®),

Ar — N =N - Ar’

@bz allener @QementliL] aflener el ILh&DS. @QbFH CHTOBISET | IpHS
BmpeTenenaisenTs @ mULSTe FTwbiseTTsl LweaTLGSDGI. @)bipenmuilsy
TS SHeTSEETeT FTWBISET OHTGHSSILIHS TMET.

CgHsN,Cl + @OH — > CHN= N_@ OH

p-swant grss 9 Cam Quicsi&esr

Foul'i Fmuwibd

@ emewtii aflenaruiey FOUELWD ComCil g s Carold, GiphsHTeyIb
agmaigl —OH, —-NH,, —OR, —NHR, -NB 2w Garoggi_sr @enemibg
aflemar HapHMF. Qemantsed allenat GLITGTS: LTTT @)L S8 Hlsp&ng).

Slmardg SaoooUuy eSlmasefleyn FriHUGUMELESEMTEU 6T,
. oo wCamesfluib guwiesl C6H5N2+ 2 GHSTL_THD . (6TEVHL TG 6T SHTyenst)

II. erevsl gmedr 955 G swrs 26mem YCrmCuol1gd Carombisermest
LTGTTGLSHET, ETHET, Y SHwaublsd LTTT QL _S5)60 6TV TT6T HeulT

L1568 (H e
. L wGasmr  Genewtiiy alanarser 2empuef Gealiublensuiley

BB LSS IR GITD 6.

CGHSNZ +
CeHN,* + @—OH — G OH
H

CgHsN
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g+ (O nergy—s (O sty

N, N - enL_GloGevg)esfleeir p-soL_GlogHev bCerr Cam

GG &est
flememts 9fsTHEHL_6T LICam) aplsefley allenerse

" w0 = O

L wGasm HCerm GlLicTEsir

(@pggaid LSSEH)

A
OO o sl

[jemioriy omHmid] p-ofiGarm Cam QuicTEssr
(smrusiisy LBSH)

(I

e wbsreflun o Oysseflar vwdEeT :
LTGITEVSHET, anTenevhlH6iT, FWenaT(HHeT Gumetn 1% (& @)eL_Hlanevll
GummeTser Swmiiifley LTS TmenT.

WEEw Yuias syefisearmer Uemeardw emaml gFer Hwmliiie
LweTLG S D 1.

Wgad LweleTer CaHT FmukseT SWTflds’ LwesTURSDS).

Osr@Uymy :

Guei&err emL_wCsFTesflwd &Cemmeng®h - DevioliL] - esfleSedr enL_wCHT
PSS - LT ST - GenOlaiblameuilsr BHlanevgsetanio - GlLisTEesflssr
smaml Grm appib - LTesrmedlesr Brmpu@liy - anmCamGlLIGTSeT 2 a8 _TgHev -
FwGarm QueTGesr - enpl_Cum Glueh&etr - gyesliCamev - Lenetev enamL F&ebr
P0530 - 9CrmCGol’ 1y & feTHEnL_cT @ enenTiiL] ailener - LTarmgseT -
FTWHISET HWTTSHSHe.
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Cluwit  eSleneorassir

1. gmessr”_Gowi™ aflemeor

2. sm_L_GLosstalleneor

3. smoGILITS allenaest

4. »LwGam QemenTliL]| aflener

DVMEHED FWDET(HSHET - BL_enIevserler GLwfHib wpemm - GHTE L
(pemUIleT (PSS FiaILD.

e ST ([H
(9] efwrer eflon_ows baimblsbhidsey.
1. 4yGunCGom m5Cger Glauserfl enpLanr” HLer ailenarflbgl GaThHLlILg
(@) GHNO, (b) CH,~O-NO
(c) CHAg + gaBr (d) GHNC

2. CH,— CH, — N// , CH; CH,— O — N = OGsriomigem Sm_(Hib omhmlwib

(@) @ omhwd (b) 58603 Gsmir omHnlwid
(c) aMevasrg, GCpr@d wrbHPwd  (d) Qubigd FoHlamen

3. oplCym gy aGssrsafgismer —NO, Ggrgdaw —NH, GsrgHurs
LTHMID Hyewf]

(a) Sn/HCI (b) Zn g6
(c) Zn/NH,CI (d) Zn/NaOH

4. enpl Gym 155Gsemer ZN/NH,Cl sengae Gameis(h b\d&arme SHenl_riig
(@) CHNH, (b) C,H,NH,
(c) CH,;NHOH (d) G,H,COOH

5. erevdL et HeuT enpl Grm arbo aflenerulley Wseayn affludlds Carob
(a) Q_rayiaetr (b) Quicir@ssr
(€) QueTGamuig yflevid (d) ampl” G GG sir

6. anpl Com 55CHer 9P L_Tevlg emamBL_eT Gnids allemaruiev FHLIL(H
AEQININES

(@) empL Gy ygiCLissr (b) 1-swpL Cym-2-riiLestmey
(c) 2smpL Cym-1-ypiuesmey (d) 3-ampL_Com yrliLesmey
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7. 335@1D urgmb ULt wewtpser CaTod 6T ?
(a) =yesfledsir
(b) empL_Com 185G seir
() QuiiT&sir FevCuLimalld ydlevid
(d) ampL” Cum GG eir
8. anpl Cym Guet&ener enpl Com erpmib GFuIFTey HemL _LiLig)
(a) osw_empL Cum Guics@est
(b) 1,3,5t¢ ewr empL_Com QLici&esr
(c) pow_ewpL Cum Guics@est
(d) m-s»_empl Cym QLicirssr

9. QLT Fhss Ihlevd sanTFadlsv enpl Com GlLeTEenes WGTETTHLIGLIL6V
P03 GFIFHTL (QenL_FOFTOOTS 2 6HTL_TaUZ)

(@) GHgNH — NHGH, (b) G;H;— NHOH
(c) CHg— N =N - GHg (d) GH5.HSG,
10. Qusir@ener enpl Cum arbmid GFUIYD 6TEVSL TT6T HeuT SHyenst

(a) smwamig Cymesflund juiesf) (b) s6vCumesfld gyblevid

(c) eopL_Cumesflwid juiesf] (d) yComenio® jwiesf)
11. Gemgquib wpmid yosanmerew, CH;— CH,— C=N g p@dsib OFuigme
FevL_L1L1g)
(@ CH,—CH-CH, (b)CH; ~ CH,~ CH,-OH + N,
NH,
(C) CH;— CH,— CH, - NH, (d) CH; - CH, - NH,

12. ofeirgeflesr STl LewTLID@&HS STI6wTLD

(a) praiTp® emioLiy

(b) b yegeir DiamI @HLILISTD

(c) emL_reasilapiciter GHaofl eTevd et L em
(d) empL_yegesflelt 2 wiT 6TEVGL TG 6T HETEOLO

13. srremueuidlest aflenaruiley mHLIGD sfliind Garmiowd

(a) (GHg),NH (b) GHNH,

(©) (GHg)N (d) (CHg), N* I
14. pflememtu 9dlssr GlFwevLIBHID ailpib

(8) sTeudL"_grest FHeum SHyesst) (b) spirud o

(€) mufl pflevid (d) safl 2 miciy
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15. gyaflalemer QumiLm&wib e GCrmCuwi. flevid O & messr(h)
2 552Carbmid GlFUISTe
(a) pLuTGaTEuIGsTTsir (b) Guisstemuild odlevid
(c) Quissrameviy emam([H (d) Quistremaed 9y s0FHADTE
16. 613 mflememstu yilesr ?
(a) =yashelasr (b) e 1emestev yfer
(c) milememtw LNy emr_cv oudlesr  (d) epaflensmrw Ny e v b6

NaNO/HCI
17. GHNNH, —> X, X eretrLig
(@) GHCI (b) GH.NHOH
(c) GHNLCI (d) CH.OH
18. 6151 oL wCGam 9 dsed aflenatuiley FHLILTH ?
(a) M-GiL_mayuiliesir (b) efledisir
(C) p-2pAGar LNeT6d (d) Quisstenasy gyler

19. giaflelanid 618Fevillanitd Gipdaeit_ 6Ths SHrenfluj o eflener|flujbCLimg)
Camu®G&ng) ?
(a) Gamgw 2 Gevrsid (b) oysvemacy ammenaH
(€) &CamCurmummd + erGum’ ey  (d) el peiv Bjflevid

20.Quen@eit e wCamaflun GCermengen HHL 6T OHTHES meudHTev

HenL_LiLig)
(a) Qusttengev 9 FHADTE (b) Guisir@asr + N,
(c) Wesrmev (d) Newesrev emamig rdevLdlest

(] spflgy sundSwuseflsd el weifl

1. o Com 9 vCasitasn ereuaumm SwrlssiiLHSesrmer ?

2. apl Gym 185Csafler allenerd GFwed GlaT@S wrhBlwd LH 6T

3. apl Gy 185Cs6r (a)lvssamngaadev, (D)bOHmevd Senyaadev erbLIBHLD
P03 LbM 6T1pZ)s%.

4. aopl G 155Csafler LiweTaem wrg) ?

5. Quer&emer M-anL_enpl Cum QLIGTETTS WTHNIUE cTeueuTn ?

6. ol Gym QussiGenat e BSsHD GFuigamevrs LHM! 6TIPF!.

7. 2IOGTEHET GTGTLIGT WTenal ? Jenal cTelalTn] alensUILBSSUILIBG sTmeT ?

8. (i) 2-910Cam-2-CHsv LyiGueir, (ii) 2-(N, N-swi_Quog®ev) odCesrr
Uy GLer - g Slweubmlet iemioliL] eumiumh) 6T1pF.

9. 98 CLmenpLl emreney BITHUGSHBTL Henl_LILig) cTeTesr ?
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10. GHgN sranitd aumuiim’ et & Glsmessi et mHdu OlETSHET 6T
11. s158eu1bl60T, emi_s1dFevibletr - CoumIIREHFd ST B\,

12. opfleirgelissr smydgieud LDOE GOILIL auenTs.

13. 9Curasflwmemeail_ 6THHeuLS6 cuedleniowimest ST - aflemd,.

14, smifiCGwev gmedlenio® GFHT@SHH0 LIDY! 6TLHS).

15. eopL Com Gluesr&eir gyavfledlaurma sTeueumm WTHOILIGGDG! ?

16. gasfledleir LCrmdlaniL et eflemariiil L mev eIDHLIBeU cTeTesr ?

17. umevgSani et esfledletr sTeucummy allenarflGmg ?

18. gafledleir - erdHevillenast CaumLBEHE: HTL_H.

19. giafledetr GogFeviflenarail_ auedlenio GenDHS HTILD - 6I6oT ?

20. Quesr&sst e wCamaflwid @Cermeny® eteuaurm swrfldsiiG&Dg ?
21. smesr_Guowrm aflenesr LY GOILiL 6T

22. oiafleflasfledmb g Gustengeulilsst sTeuaumn OFHTGHSSLILGSHDI! ?

NaNO, CuCN LiAH ,
allenr_: gafledletst ——> QueiFett ——> swCGerm OLIETFeT ——> Guchien s
HCI, 0°C oL wGFTesilwLd TG
&Cormenr ()

23. Gpssenr CamobisameT 6155l wTHmd Cheneumer Hyewflser
wrenel ?

(@) CHCONH, (b) CH,CN (c) CH,CH,NO, (d) CH,CH = NOH
24. STOGRILD Fnmis :
(@) (CH,),NH oyioGromraflwmenan ail_ auedlenio 1flds sy
(b) CH,CH,NH, &5 &l CH;CONH, ausflenio @emmibs smyip
(€) srgPevidlencar el yafledlssr auadlenio GemmiHs STILD
(d) gafllefemar savCuTCarmmid Gauwigme P-OCerm GlLiesT &6t
FuCumefls 9blevid HenL &M
25. 0° C Ganiflensouiles NaNO/HCI  Gipdsam . Camobisenl_eT eTaiamm
allenerfSm g ?
(@) GHNH,, (b) GHNH, (c) (CH,),NH (d) (CH,);N
26. 6158euL0l6dT GLpdHeTL . HTemilHEmL 6T cTeueuTm aflsnerf&ng) ?
(@) CHCL/NaOH (b) CS (c) COC|, (d) GH.CHO

27. Hlmieys :
(@) LwGasr Qenewtiiy aflewast e ACTTCLL 14d 6TEUHL TG el
LGS ailenesr
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(b) yefledsir, 81 196 pflev Hileduy st aflenesti’ B 8 L_esflenev(
2 GHTL_TH6V, I esfledlamey aTDLIBHGSIILIOD SHEST ilenesTwim@Ld

C) QwsHev YCurmenwi_H YCwrneflumalles OwdFevidlerms

E2 >
LomHOLILIGHDeeneT 6 SN2 allenesTwIm@LD.
d) gl LyCrmder STt allen oty () 6uG6sTEm LD
Y ) e UET D
af1pLIg &) 2 @TL_TEDGl. @\F R 6TevHL_TTeT SauT LFeSL (H allener
28. BLpdseTL ailenaTenill 6T(LHSI%.

(@) »L_615H0 9y 55Gel B + 61506t

(b) enL_s15860 9 EFCel B + emL_6THEF60 Ldledr

(C) empL_g6v levid + ML_6TEH yLOleir

(d) empL_gev opflevid + 19 mT6TSH0 YOGt

29. STIGRILD Fnm.

(@) CHCN & o®ssio GauiudGurg CH,CH,NH, Slani_58ng oy erme
CH,NC & 5®4@10Cung (CHy),NH Seni_55ng.

(0) (CH),NH s Gromev CH,l 2.1_gitd, (CHZ) N @uassrhGomevser CHyl
o2 1Layib allewarfliEg Cr Lgs alamenGuTmeanerd: C&THSEHDI).

(©) myeladetr o HNO, 2.1 st ewpl Com erbmid Gl QoL

3 B Do Do
apL_Crm aflenerGummer GasmHsGED ).

(d) pOLmapiuilgair, p-swpL_Com yeslladenest el auedlenio lGs SHmyib

30. SMUGHILD Fnm) :

(a) ewpL Gy m8Ggmetr NaOH senygedlsy semyuio.

(b) eom G mgCsmesr HNO, 2.1_sit aflenarfl&ngi.

c & GHev-2-mp L Crm LrtiGLiest GomOlFTedTesT LIGSTL|HmITL]

(€) 2-GogFsv-2-anpr o LygiGuissr Coh() L
GuDPlHSSallcvenay.

31. eteitenr KGN ?
a) HClseamrsay_s1 enpl_Com F5Csmertd GETHas emaudhsme
2l B DD >

(b) wp_Com Queir&er OsHwid yaflaflwid e aniy ey @H L 6T
allenerflyoCuimg)

C) Gl GO, Lemaujld ewpL_fldh 9Ldlevld, &bHHE IOlevd HenTFey|L 65T
Q_mapiafledr, Lesud enplifld o) bH% L] I
allenerflyoCuimg)

32. HIyewTd dnm)l.

(@) eowpL Cum Quet@ever ol QueT&er ereflsns bl Crm arhmid
LB G

(b) KOH weiraflensvuilev, Gusstamevgenan® bl Cum 1565CHeamiL et
@GNS allamartuiey FHLGSDSI.

(c) NaOH esrafleanevulles empl_Gom  165Cgeir @ Comrmilay L eir
&CemmCearbmid L5 14 eor@ECemmCom epl_Cum 5CHeamantd;
SOHDII.
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33. BLpS ST LOTHDBEISZET cTeuauTn) HlHLpdHLILIGGSTDeT ?

(@) empL_Gom Quici@esr ——> enpL gCaFm GLissT&ssr
(b) eopBL_Com GUGTFT ———> 9jaTEH Gl e
(c) ampL_Gom GLisi@esr ———> anawiy 7Cam GLissTFesr

34. Camiu®sHd: ST [H\%.

(a) ewpL G w5Cs6b1, 616F60 enbL 6L
(b) empL_Com Quest&sit wpmid enpLlCum LNesrmed
(c) ampL_Gom GL_mepiaileir Hmitd Lleneey enpbl Com 185G

(8] Smug eunismssEndE Wsmesy eflowefl

Bl Crm 185CHeT HWTflE@G (pennFHemerT 6T(LpJ).

1.

2. GeuauGaum 2en_gmigefley enpl Com 155Csefler ®dsd LIHM 6T1II.

3. ol CGom GueiTdlsst GlaucuCGoum) 2em_sbiSerMlsd H&HLOML_H60 LIHDM! 6T1LHII.

4. apl G Queirlsst, empl_Gom eTHmid enL_HedleT audlipenn 6T

5. apl G 165CGsetr, anplCum Glust&er - Caumitihsg1s.

6. A CLmeanplamralledmbg 6THev fleneard Swmfld@id epesrm
(PEODFHMGIT GT(LHSI.

7. gflenewrw, mflenewtw, epaflenentu flsrsamer CamiLisFd ST [H\%.

8. ammeolioet L|Gmoeniol allenaruiler aulfl(penmeni 6T(LHFI.

9. empL e ilevudgi et 1°, 20, 3 obleirsenr sreucuryy eflenesryfGssimenr ?

10. Guetengev ILbledt HWMMEHGID eLpeiTml (PEHDSHEMET GTLHS).

1. oefledesfletr smrgsetteniols LHY 6T

12. @olliL] auengs.
() smremLedssT aflener, (i) sh@ cresGeml aflenest (i) GueTENEGD
oflemer H L 13 Covppid Qeuige, (V) afll sryh 2@ mge,
(V) LwGar 9.

13. Guettengev o Lbler, jefladletr CoumiLihdsis.

4. Guer&er LwGsraflud &CermenTiyedhbgl eTeuauTm S1pd 6T
Camomiser gwrflésiiubh&Gemer ?
(1) Wermev, (i) rervLi, (i) p-emamig grés 9CFm QLicir&eir

565015 5 (5 BH61 |

1.

Ll Gom GLssT&er colif_sv Hmii’ 9 venasGaonms 5l FHLIGB S 0ema.
SMTIGETLD Fn M.

alen_. —NO, Q57135 aedlenwmer 6Te&EL_TT6T Saum 576w

CgHsNOL6v 2 6imem GLisiT&lsir ausmemuid ailenardSneafles GanHng).
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gsarmed Crs UfLd Srmill eeoarsensg CgHNO,
SEIILTETTSI LIWGTLH S FI.
2. @55 et _Gamenr enanly Grmsmrustsaner UlHGUTE enpl Grm
20CHHTHGT 2 WIMHE OETHIBleney 2 6mL_Wenal - 6I6T ?
alani_. el Com 9 wCaeitsem (penearald SHeteno GIETETL_emal.
(L =3 — 4D) gipamey Qhpevast FHTER, enaniy Cum sTTUGGTHmeT aill_
P&, QFerTev 2 WiThs CETHHme 2 emL_wenal. (U= Qhipenet saurdd)

3. gew®Osamer ol YEHTEHT aledenio 1Wds ST - allemd:d,.
allenL_. ererflw ybleirseflspicmer enpbLl regeflsir sefl eTevd_Tmer @I emi_
HGom L nGerbmib 6Terflsms oemL_&Sngl. o armed jeniobhserlsy, enmL regesflssr

@ienL_ eTevdL et 2 1_aflengaumsy, STTCUTmaTE 9| SHFm6T ienL_Hng).

O O
Ci A I
R-C-NH <—» R-C=NH
3lemLo(h)

4. CH.N epovdamm armim®ent w (A) ereirn Garrotd, HNO,/HCI 273 Kev
B) 25 smPmg. (B) o1 Bissamgsmen Geauliutin®sHerme
(C)BawL_38m31. @51 bOHmev FECL2 L 6t 2angm Hindensd s05n). A,
B opmito C ed sevsr_m).
aflen_. (A) C;HNH, - gyafladisir, (B) C;HN,CI - Guisir&issr
L wGgmaflub @Cenmeng®), (C) soLilesrmev

5. GipdaeanT_submler allemerauldl (pemmul 6TLHS).

(a) gfledenast empbl Gum erboid GlFuwise

(b) oafleflener &1 14 Cevppid QFuig NP L ssllensvent_ GlLmigev
6. GLpdsenr_aubmlest WL pennaHenaT 6TLpS).

(@) umym empL_Com yesflellenesr yesfledlesfledlhiha)

(b) emyyConGrom QuissiGenet, 14 emrLCrmCrom 2jesfleleslledlpbg)

7. auplapenmullenet 6T(LHII.

(a) 2eflladesiadmibg N-CogHsv yesfledlesr 2 eorL e
(b) Quesr&ssr e wCamaflud &Cemmenrig e phHg P—emaniy ITEs
9|Cam GueiT&esr Fwimflgsev

8. GLpdseT_ sMrkisefler aedlenndsner afleangd Srwdams allendEs.

(@) (CH;), NH > CH,NH, > NH,
(b) pLL_maiailigeir > yesfledleir > Psopl Cum yesfledlesr
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e wWheraflwn @bsmany@m
1. Spsasmeyib THnHISET cTauaumnl HlapssLH&GTneT ?
(@) GHsNH, —— CH,
(b) GHNO, ———= CH-OH
(c) CH.NH, —= C.H.|
(d) CGHNH, ———= CH-NO,
2. efledafladlmbg Spdsenm  Camombiger sTeusumn Swrildssiibh&ssrner ?
(8) CemmCym Qs Gt (b) p-ewamig 118 G QLiciGesr
(c) QuisrGamenpL_emirev (d) p-2OGaorm Cam GLichT@esr
3. BLpSseT LomMHDBISET sTeuaimm) HEHpSsUILIGF eTmeT ?
(a) oL Gy QuiciT@ener jelGamevrs
(b) &CenmCym GucT&emes soLNemerev emaMLy THGTTS
(€) yyasfefenar Guisstamuild dlevioms
(d) Qustr@ssr s wCsmaflund @Carmengenl  6T16H0 O LIGTReTS
4. TS OTET SauT SHyewfl, SmabsaT syewf Y Hwaibenn SLpdsTamid
allenestgerfley Hessrp :
(@) GHN.CI + KI ——= CH.I + KCI
(b) CHN.CI + CH.OH ——~ C,H.N=N-CH,OH
(c) CHN.Cl + CH,OH —— C,H.OCH,
(d) GHN,Cl + H,O —= CH.OH

Key

0,

HNO H,P
L (@) GHNH, —5 CHN,Cl ——> CiH;

(b) CHNO, 3, ¢ H.NH, N2 s, cHN,Cl 95 C, H,OH
HNO, K
(c) GHsNH, W CeHNCl ——— CH.l

HNO NaNQ,
(d)  CHNH, ﬁ CHN,Cl —— C,H-NO,

HNO HCI
2. (a) CH.NH S C.H.N.CI C.H.CI
(a) GH; 2? 6l 15 Vo W 6 15
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HNO LT GoTTev
(b) CgHsNH, ﬁ C,HN,Cl ——— C;H—-N = N-GH,—OH

HNO KCN
C H-NH 2 C.H-N.CI C.H.CN
(c) GHs ZWGSZCW 6 15

HNO. 96ofledlasr _
(d) GHGNH, 1202 5 CHAN,CI 25 CHN=N CHNH,

Sn/HCI HNO CH,O
3. GHNO, =255 CiHNH, —25 CHN.C HO8, ¢ HOCH,

NH HNO Sn/HCI
CeH.Cl —> CH.NH, ﬁ C,HN,Cl —— C,H.NHNH,
HCI

HNO, KCN H,0*
CeHNH, —— CHN.C| —> CH.CN —= C,H,COOH
HCI Cu,(CN),

CgHsNLCl % CHgBr % CeHs~C,H5
2hs ST
4. (@ - s@dsent Hyew]
()  CHN," - ervsi pmesr seurt seun
(c) CH;OH - SHESUT HTeusl
d HO - s@EseT Syen
CupCxursir HTOSGT ¢

1. Organic reactions, Conversions, Mechanism & Problems. - R.D. Madan,
S.Chand & Co. Ltd.

2. A guide book to Mechanism in organic chemistry. - Peters Sykes -
Pearson Education Ltd.

381



21. 2.9l Geudlew 608 an mis6n

sHwader CamLm@H 6T

= sriCurenamig G’ H)&6T, LTsmiser, olCerm yblevniseT wommib
QS psarlesr 1psGluis geud Lmml ymlse.

= amiGurenanty CuL’ HlaenerT alenslILibhd 5560,

= erarflw smiGumenamiy G’ Hlserflesr eniolieniis Hpailsse0.

= G sefllar aensser, yeniolily wpmid 2 uilflerssafley ()emmler
GlFwsvLITH).

sh15EH5ECs o flu wanpuilley aeaETComhlL_mermin FHnIiInSCHTEHID
aflenarLflujd seitenioujsiter siflo epevdgnmisefler Gem@iGL o ullflerbiser
Y&, sTevem 2 uilflarapld Glae 6TeTm PSS Snlg WGID, LS
BIGSTERTIWSIOTET DeLOLIL|HETTE) | aTenal. OlFseT 2 WlhsGd Chremauwime
Caudlaem 9|L_bIFW GHTETHe6T 616 a5 HeVTLD. GlFavserfley 9L _biGueTem
Cous6T STTLIGH, enaUDL)Te6iT, 9| $Feg6bT, enbL_Tegsir, LITGroLITen LommID FeoLIT
Cumetrn peflobigenTey 9 arenal. OFvserfley 9L m&wsTer @Hs 6TevevT Hlo
GamobisEhd SLSETEID BTeTE@ auenHullenleiT L _Hi@LD.

() smCumemaniy Gy Bser, (i) blCarm odlevbigeT HHID LTShisen
(ii)) 2 am onfleviiser wpmid (V) OB seT.
21.1 sriGurmaniy Gy Hgs6ir

smTCumenaniy Gy’ Hiser L emanig rmsd Csr@dsmend Oamesr
2 evLg emanhFHenTsGeurt G GL mergsenmsGar (Q)maseorin. @ener @uibhensuilsy
HavL_&@Lb silols GQUITHL_s61T. @)emen HTeurid wHmIb eTeveor 2 uilflembiserflayin
2 eTenar. Frarbisefe, @&iflw geflulley smrussTenL_ 9 sanevmHid Hrpid
peflFGarsama gemLbgl sTTCUTmanL Crl HFHamers %mS6Tne.

GUDIEGEHGIT

sTTGuremaniy Gyl hiser @Qooumbd LGHsMTS amSLILGBSSLI-
LIh&esTeT.

1. FTESTHET, 2. FTEHSDT (VTS VG LI LIy FTHHNISHEI.
1. FT&EHMISHT : @emau Hiflev Senujb FHetreniowjsiter @euflw Femeu Glsmess

LILY HBISEIT.
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() @pbew Fismmyser . Qener Cuaid eteflu Frdsaysents BT
UGSSUILL (P UTS LY »amly JTEE 9 el eman® jevevgl G GLmerser.
@aubnsisrer allenears GsT@Ssefler g it _ulley @emear Gogyiid
AMNSILHSS L ILIHF 6T 6.

(@) 9yevgmanh CsTGFHamuwd CsTea_emel.

O
240G THSET (— Cl:l —H )Gr@'erJLb

(b) 8 CLm QzrEgFemws CETaL_cnal.
O
G CL_magen I 6TGTMID LSS ILIHF T 60T,
(—C—)
@ eubmdlavicen LT amidbsefler sTameamildamasamuls GUT®HS I,
erCGumeiv, GL1"Crmev, GueTGL e, GlansGamev stermib Gogyitb
AN SILHGSS L ILIHF 6T 6.

2OCLTEH Hmib I CL_THS6T S1pSs6mm_ GILITSIQITET aUTUILITHSETT6V

ST L ILBS\esTment.
H
N
cC=0 CHOH
| |
(CHOH), c=0
| |
CH,OH (CHOH),
Y OCL_THSET |

CH,OH
(n =1, 2, 3,4, 5) gL CL_asen
(n=0,1,2,3,4)

(i) eCamTFTESMIHAT : BITHLIGSS606, Qenear @Teiriy eOl bl L)
RPHENF FTESDT pPeVdhdnniseand OCHTHSHTDET. (QalaiT 2 T TELD
ROOD  FTSEHT P& anMIHerleT eTeTenfldamasemwls GlUTNISHID, @enal
AMNSLILOGSSILIHF 6T 6.

(@) Qe sidssmyser : Qana RCT auansWITaT svevgl GClaueCaim)
AUMSWTET @TH PDedD FTEEHMT PSImMISMET HITHLIGS 5606
OEJIOEAC Y
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CiHp O + HO ——= CH 05+ CHy0s
F4Crmeny &0 S ey o014 G L_mery
(b) ymgrrsEsmyGsar | Qe BrTHuUGSSO60 epesTm @HanF
FTESDTHN6TE OSHTHEH GTDET.
ClSH32016 + 2HZO% C6H12OG + CGH].ZOG + C6H1206

gl Gesrmey FTusECLTH  GeehCamev  colirdGL_meiv

2, UGUULY FiT&H&EEE 6T

SMFH UTBISETTE aTCnTOIL_TeTn @)ementdSInl L L ehenm
FTESET PLPIGFMSHETTE Y SSLILILT L GF LUy FTESTWTEGLD. ()55 S
Qe smer HanerCam&ig g LienewrliLsen 6TerGGnmid. W&Ha|ld
LTOITSED FHOTHa|D 26776 L6y L FThEHmgmHefer OLITglemet
QmuICILm () (C6H1005)n G0, Qe BrrHuGLIL®L b @D
FTEFDTHMTS S(HFGSTDGIT.

Casuilumets GUITmESSUmMTUND LU FTHEEMTHET, RDOD
F1&HemTSH6M6eT OBy W FhiFedd GETL T LI S6mmELb.

Qe STACUTmany Gl Gsear  amslU®B S Sk 56 eV
BLEHHETL_ UMM ST L (LpLgULb.

(CeH1Oy), + NnH,O % n CeH,,0q

GYVL_ITITF &ranCsmev
a;rrfr@urr@m@JI;r)Lor@JL®a;6'1T
b y |
FTEHMTS61T FHTHSHDT (PeVeVTSHema

| (LevLng FTES®ISHET)

RO FTEEMTHT  ReOCHT FTEHEMTSHEIT RIT @ar Lisv (@)er
LIGULILG LIGULILG
QCLTHE S CL s gesem e
F6T F6T
Quiem_ (LPLDGHLD QL g | | |
FTHSHMTH6IT FTEHSHOTHET  FTHBETHGT

21.2 @upGarsv, Oy&GLTsv gpfwaipamp sSwTiised :

GeapGameiv : @31 9 HGLTOansCamev 6Tar YepssLILIHID phemms
sisgemy. Qg GLdevl _Grme stana)d Iemipdsliih&Engl. abaraflsy ()s)
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Quibeauilsy aleeEhFHLHOLTECal 2 6Terg). @5 HITL s FHT&HsemT 6TaTnID
ImpsaLiGSngl. Qaflw semeusten Hrmlens Cumern Lipbisersyb,
Caaflopid gul_ @31 2 cemg).

swnfld e : SHOLSF FTSEmMImIL Y SaDT (WsiTeflansouiley oule
Brmbu@gdsev peopullsy Camgemetd Fmeneouiley swmlds (pigujb.

H*
CH,0p  + HO —> GCH 0, + CH O

H(HIDLF FTSEHT &eenGamey  solirdGL ety
@embamelar Slawiy :

Bp&sTamID 2 esTemlnserflenr 9 it uley @&eEHCHTHeT IemioliL|
EIGRIEEANIQIRIE AR

1. saflo guie), epevdsmm eTenL_wWMls 9 Hweubmlesr g LitienL_uied
GepCGaTaer eumiir® CgH,,Og.

2. Reuliy umevugeny (eireflaneuley, enamiqruwigd flevd GeHCHTamnT
WHHIoTs HEE N-OansGaarTs wrHnISNS. @S mb &eEHGHTH
26T6T Y m STTUGST YeidsEhld Hemeruileveoms OBy w  Fbi&ed
IemiolienLid OETesT(H6TeTg) 6T6T MILIGLTLD.

@esGamev  —°s  CH,— CH,— CH,— CH,— CH,— CH,

N-GandCaesr
3. gepCGamev Bl ereflarad samibg BhHHmvs SmrFamesd HHHDII.
DISETTEV & 6eTHCHTH6V O OBTGS @)vemev 6TeT WHILIGUTLD.
||
(—C—OH)
4. 5eCsasmevy  NH,OH o1 st wrermdensib whmio HCN 21_ar
swGarmenamniy fleneruid $HSDSI. (@) HeTTe0 (l) LTIV
O (—é—H)

| BTGB 266 6Ter YBIWGVITLD.
(—C—)
5. @ERpCasmeng LGrmdlst senyaey (lsomet erbm) Glsmenth ermmid GlFuismey
&epCasrafls gflvd Sl 55035 Qg GEHCsTHL iy man(
OsTGs 2emarensds T H&D. abarafley eahmwam by )CH
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sTRTewll&em S U|eTom STTUGT Iambsamerd Gasmear Iflevdams
2 TL_MEHGHaG! vy man®. &ehGsTH Heamerullsvers FhiFedld Glsmim
emwlienutt GubPGLusTe, Yo man® s5TeH GepCsTs
PPELSEIMIET ([ (pemaTuiley emLobShdhs GeauessT{HID.

. @EpGameiv enplfld gl Gartey Coaild bl _Bg FT&s M

G msd5 SHENI. @3 GEHCETHL CT e gilenemriu 9| vsanmed
TGS 2 6TenensHd ST HFDI).

|COOH |COOH
&6HECHMeL m (CHO), % (CHOH),
GEOHDILIGT6Y QUGHTLOl@,
9 dedlgyCarmid CHZOH 9 derdleyCarhmid COOH
&6p&ECanefld 9dlevid F1$5M5 flevid

. ®epCamev Lmevetery spemflenw (bCwraflur sHewbhs Gleuserf]
@bl Cr®) 2 Cors Gasmaflwnga)b, cobLdbig semrFenay ( STILD)
GUrev g HmFL_msab (Feuliy Hn ofipLige) pBOSSHDI . Qe
GEHGHTHL g igamanh OsTGS 2eTenemsd ST (HEeTmeT.

. BepCamev Ufliger weraflenevuiley, &L 1986 oflev Hiledlujr_sir
aflewarflbg GueT_m HHACL L& HHHM. @auailanear &enGHTHs
@b Manlg ITES CHTGH 6T 2 6Tenengd ST HFDII.

Cuwpsar  alarsisefs oy tiumiuled  GepCsTv @
QuaTLTemanig rms8 GanssCare (pf Y oCLTOansCsms) eTar
PO S Q35 SPSSTHTL alemsued ST L _euib.
H O

\d%

+ EHoH

+ EHoH

* CHOH

+ EHoH

|CHZOH *C =@fiemowpm

SMTTLIGHT 3{6vy)|
&©H&CaHmeiv
(2,3,4,5,60 16T emamiy 7mHEs GlandFCerev)
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oool:lljéi[gl_l'lﬁh) :

@bz sTTGumemaniy Gri LiphseafGe W% Y serailey 2 6Temsmed, 5o
FTEHBMT 6T dESLILGEDGl. SHbLF FTHsamy wHnib Gxheflaib,
GEpCaETHL 6T @emeanths Hleneoulley 26mergl. @ubemsulley Henwl_&@ID
ol 17&GL_meny (Q)L_6hFphMumgeme ‘afaGaumeny’ eTama|ld enLpSs IS DSI.
@5 @ S5 CLm GansGars.

swmfliy :
H(HLOLF FTESOTMW FHbHHs ILOlevd CsTest(h HBImHLGHSST &6EHCHTHLD,
ool 17&CL_THD GlenL_&&ement.

s H,50,
C12H22011 + HZO CGH 1206 + C6H12OG
H(HIDLF FTSEHT &©eHCsmeny sol17&GL_mey

g geaillsy D (+) @enCsmad, D (—) solipgCLaib 2616 $enrgeney
TISHT HYPDF FThsEmy otara)d QFCFwed wenm FThsanguller THIT
HPHFWTH 6TaTa|D enLpS:HCHTLD.

Slenny ¢

1. saflo g uie), epedamml sTedL_wmNse ) Hwabnledmbgl colirsGLmen
CgH;,Og 616trn aumu'iim’ ent_4 Glsmesr_gi et MHCnmip.

2. Saniy umeurey, emamiy Jg g Oled I EWIHMTE (LPILPEHLOWITS
RB&& T N-OlansGasr Sl _&5n3).

273G nev — 0, CH,— CH,— CH, — CH,— CH, — CH,
PhSs1D N-GlamsCgesr

3. olipECLma Biflev eteflarad sengba BOBHME serFamend GaThHHHD .
[EO\ETNCIGUEETZ0N —CO-0OH Qgr@:% Qeme oreTUmSHb
ST HHDFI.

4. 9fligetr, G195 udlev Hflel), colizsCL_mene, Gluesrm P CL L s
rHmISn . @suailenat coli7&EGL TS gobg —OH Gsm@g a6 2 srenengd
ST QP FI.

5. ootiygGLre: NH,OH 2.1_sir pbewm omemmdensio sm&ngl. 5CuTeGe
HCN2 st swGan enamiy flenard; sm&mgi. @euailanatsstt solisGL &6y
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2} evgeman(® >C:O evevgl G- Cr_rmedr \C:o OB1GS QMLiLmSHE
sTH&ng. /

. ootiygGLmeiv, Bry/H,O armed erbmioen_suGevensv. Qg1 solirsGLm&s
vy man® OFTGHF @ evenew 6TaTLMSS ST HEDII.

9ermev, L. HNO; armev arbpiosnt b5 Slewensmedld jiflevid opmiib
Lrrmfls ouflevd sevenen Henl &g 9 5FCGarbm aillameruisy C-C
Wemewriy ol Sngl. searme G CLmer Qsm@:s 2 6merg)
2 NISWTHD ).

COOH CHOH
o, | |
SrrsGLme + 4 (0) %, (CHOH), + COOH + 3HO

| Fenerasnedd devid
COOH

Ll 9dlevid

Na/Hg/HO Gananh @epGamens LG8 pbOdsn Qaugme il mev,
wreflme cTaib@uesnth erLilorserflsr saema Henl_55n31. arblemenfley
Qaualmaruiley @ HHw Fremwsd setemwwbn enwwid C-2 6
2 HATSSILHEDI. @3 5 CL1 057135 26merams 2 NISILHSSISDII.

. oolip&ECLTH HCN 2. et aflenerflbg) 2 et _mé@o swCerm enamig flesr
Sormpu@gssiiul @, alemer@ummper Heuliny umevugev, HI 2 er
PO L_Tev 2-OoFlev-GlandFarmuils ojfled HeanL_55mg1. @50 mbs)
solip&GL_m&lev, HUCLm Q3m@5 QesL_mb SmTUesT Ijemiailey 2 6Terng)
sterrd O fGmg).

CH,OH CH,OH CH,
| ,ON smpusini |, COOH gpim I /COOH
HCN C C C
colITECLTh—> | N\ OH | N\ OH | \H
(CHOH), (CHOH), l(CHz)s
I I
CH,OH CH,OH CH,

2-Q8a Glandgearmuils dlevid

GonGlgmsiter allaugmisefleadlmbg) col1n6GL_ma e OILIGTL_Tenamiq Jméa)

OamsFGerTest 6TaT VIWETD. (Qend HLPSHSETL_UTMI HTL_L_GUTLD.
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CH,OH
=0

+ EHoH
+ EHoH
+ EHoH
H,OH

oooDUéichdU

* C = @renowhn STTLICHT eI

(1, 3,4, 5, 60usT_T mamigrss 2-GandsCermeir)

21.3 L srhEsmIMH

Qe @aflu Feaiwerer By Fengujb HeTemOU|ETET LG 5L
QurmerTGd. Qe BTHs FHafllo LOEVBISETTEID, 6TETENFLDHETTEYILD
BrmhuGLILeL_hg @QTeTh RPhHenm FTEHMTHMNTD 5[HHTHET.

ClZHZZOll + HZO C6H1206 + C6H12OG

Qoo Frdsemy RDDF FTEHDT  PHeDF FTHESHT

@Qszsmawu Brrhugliy almarulsey HoerCsTHigd Lilenewriiy
wlanL_Sngl. GUTSIaTS: @I L FIhHmIS6ie Gamnhssl @ @hHennd
sy whHOprarnisr sTrCunafldy smrusr (GepCGasTHear C, b,
solrEGL&sr Cr- 1D) aufluns @eerssILBSHng.

1. Guewnh gbedn FTéEsmrseEnd sTTCUTElL STTUmET LIWeTLHSS)
@ ememtsEILL 1y (BhESTe (FECTTHL 2 6emgl GLme) BS@GLD SetenLowHn
FTHHMTWTHD ).

2. @ @hend Frssay sTTGUTafley STTUT emienainb, LHOMDTETN)
Caulpmm smiLsT Jjemisnaiuid (gemmler C, iopGmpmemler C, jsveg Co
LWETURSS) @enentd sl 1y phsme (ursGLmsalley 2 srenensit Guimev)
ROEGID FTHEHTWUTHDI|.

&&ECymeiv @

WOSa|D FTHTTIONS Henl_SGID FTHEHMT. HHIDL|, FTHEHMT HIphiE

Y Fwenan @QsHeir eLpeLICIITHETHET | GLD.

fmwobw, wesroby g HD. Bl sangujb. aeehHpDH. coGlLIHIE
HENTFNEOWLD, L_TeV6Te1) HTemfleniuifld 6p(hd@&HaSHs0emev. HaTTeD ()51 B\ GLD
SEHTMOWHD  FTEEHTWUTGD. HECrrens sFaarons, OIGeTs
Oainiu®sSerme @en@. GeflTaldhsme GleusfiT ehaem Hin FHevrenrmiy
Gumetrn QUITHET HenL_58ngl. @QemasCw LnTed FTdhsamy 6Ter&HGnmiD.
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200°C Qauihlenavd @ @&OUBSHIDCLITS), BenT @obg) Ligpri] Bn Lig 55
sesteniowmm GCIUITHET Henl_S55m51. @emasCWw ‘SITe’ 6TeTm enLpdHGnTid.

@&%d  a-D-gepCamav u@gHun, B-DotipsGLmsv L@Hubd
Qenemrhglemenar. Qemar QuaniGd B HamerCarHigd LNenewriiLimed
@emamriglemenar. GHepCar&ssr C-1 b olipsaCGLnfsr C-2 b @enewidsil

LIL_(6iTerast.
Sty
H-C CH,OH
H_&—oH 0 ——
HO—Ci—H Ho—ic—H .
H—C - OH H—-C - OH
H— oG
CH2C|)H CH20I|—|
uneSlEnd sy bl

RenF FTEHMIHeHsT LisoLg W@, 0% pdEuomer LmedFTd:sen ()

soL_mrda, whmitb Gl Geumsiv @aupPlsr Gumgieumer euruin® (CsH,Og),..

GUVLTTFH | 6ThHG LOewI(PLD, Femauubllevers Gaisenio Hp Camolb.
Ganglen, Gamerd, umTed, 9fl&, 2 memend &lphmi@ LWHOET L g6T

Y Fweubmlev 2 6Terg).

200-250C, Qainuflenevd@d @&OUbGSSHDCuTg, @)% “GL_dervig s
CGarwowms” wrn&Sng. 2wihs OGaliuBlaeouile sflur&ng. HTdHs
many CrrgCGermfls ublews gLt GaTHsEs madhsTe @mGwurs
&EpCaTensd GlHTHSHDS).

(CeH100s)y ——=>  (CH105)y  ——> CiHx0n

GIVL_ITITE GIL_deivig rlesr LomevGL_mery

l

C6H12OG
&eHCHTH
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L wehGLshv 6TeyIld 6TeTensid @ens wrevGLTFTS THnISHDSI.

2 (CGHyOg)y + MO ——>  nCpH,,0,
omeoGL_ma

L MTde: semgFer Fev Flefl Cumg et segsailer B Hnsanss
SHEADGI. vLTTFRST 2 asrenwowmer Ceaud enwliL], g GupliiL@ib
epeu 16l LT (6w eI L QUTHS S FI. @Gy eLp 60 L1 G\ L1 1 611 60) (5 1 31
Qupti Lsmuiand () emoGeomsiv (i) DenoCeam@LdiLy 6t sTenid @)
QUTBLSem6T 2 enL_Wg).

QFsvaI GevrTeiv. @ eTewvem  FTarmiseflad 2 6Temg).
smTGumemaniy Gy HsafCaCw s 98 swms Heav_LiLgl. @5 OGlFdsHaamy
2 (HAUTEHGAUH NI, FHTaghiserler wHY emwli] FITHLS LGS e e
LweTLR S D 1.

@31 Bilaid sflod sengliumsrsaflaid seorurg. Hrss H,SO, o1 er
OaTHH5 maudhsTe, UGLiLmL g D genCasns Ganl_s5mg)|.

(CH1Os), + nHO — nCH,Of
(OF M€ &EHCHTH

21.4 gfiGerr Huievmisksir

Qe srTuTsEHe Ggsr@gSawud, (—COOH) 9ufiGarm (—=NH,)
Osrgsouyd mbmGs Gasmamr@erer @Qrleaml almars OCsTES s
Gamobisemm@Ld. Lrgbisefledmbg GLplitil L oudlCerm 9dlevbissiT 6T606VTID
A-9ilGarm dleviisermid. 9smaugl (-NH,) Gzrg8 (-COOH) Gsre5ss,
DS STTUDIL 6T (@)HeuTHSIGTETS).

Seubnleir GLmgieumet aumuiLImT(h)

H O
|l
R-C-C-0OH
|
NH,,
O -&mTLIGET

2ICarT flevbigeT 0= STTUMIL 6T @ememthglemem R-Glsm@Huiley
Camiu@&smmer. @516 Lrghiseflsr L semer HliremTulls:ssrmer.
HogBSmer Brmhu@sSg &wrm 25 aens OCarm jflevbigsenerrt
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Gupemd. 2L a&E@&s Camawrmear &Heo YUBIGaTT levmgHer 21 66
2 GHTL_M&SLILIHF 6. 9HaTTen (Qenal 2 entallssr eLpeulod: OIST(HSSLIILIL
Couatsr(pid. DFeTTeL jeuphenn ANSFHwmaFw AGeTT yLflevbiseT 6TeTGCMTLD.
2 L 0CwCw Qar@ssiiupin OCearm ilevbiser ‘916G wmadublsveur
YLOCarm YLilevhiEeT 6TTHGMTLD.

Gamenenard FHallThgl, erevevm YOCearm dlevbiseEnld Freniod
SETEOWHD O - STTUT el eetenpwimelgl GLDBIhESeTmET. |H6TTe
ACarT  dlevieT aaflullwey THYwBSTTS 2 6Temar. i, HTIS
OsreFsmaers GubHmriLgTe AlGarm gflevd @ mupenar jwes]
(Zwitterion) erepitd owesfls sestenoanw enL_Gng. — COOH & 2 6er HY
wafl NH, Gsmg8s@ wmbprinh&ng.

+
» L
R-CH-COOH —_— R-CH-COO

IOCerm dlevid @\mhpenet e

sagaadsst PH @1 Qurmdbg onflGearm yflevio H @ GQam® &%Ceur,
agnasCaum 11 Hng).

H O H O H O

N P
H*,N — lC—C—OHH H+3N—|C—C—(r% H2N—|C—C—O

R R R
@amwhs PH (9levid) @\mpenet e o wihe PH

(In 0] (&) (I1T)

R0 emer jwefl Hlanevuiley AGeTm 9Lflevid, 6T LjsudhFlev 6THITLOGT
enatenw CHrE8 BaETHDI. flevd semrsedey Gemmbs PH v CrT uwesf]
() er@rr Wadr pemestenw CrrdEujid, 2 withs PH O (B11é senraedsv) Cpiidesr
anerenw CrTEHn BaTHSTDeT. sTaflanid, @\ (wener wefl 6THhE
Llestpemastent Cpm&Hud, haTaudsvenev. 6Thg PH v oudlCestm jdlevid, Lolest
LevdFlev lsiripener Chrsds BaEoTsHh setenwanu’t GUnISNCHT ensCul
‘Fowblesr Lewerf 61at@Cmmib.

T oGarm gilewsHssr — COOH Gsr@gGujd, wbGpmm dGerT
udlevsGlsit NH, GQar@@uyb aflenertjflaigme LGCTm et 2 el _mHssment.
@euaurm, @\ AHLOCarT dlevbiseT alleneTfibgl B epevdanenn GasrflGuwih)
R0 Guiient_(H Lenewtlienis eIbHLIbhSSIHeTmet.
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-C-OH + H-N—> -C-N- +HO
1 I Il

O H O H
@ OCarT LoHGpTH ACestm GuienL_H
IOVSHGT STTLITSF60 g Bt 9 LOCesrm LAememriiLy
CECH CECHY

Gurien () L9 6 GO L1 LI T 6V @ m® O G et 9|16 6V 1 & GIT
@ enenmrd s ipCuTg e _s@&E GG Guien_{ 9| @Lb. GLienL_(Haer
@uiem, apibenio, G gm, Guerm - eTer GO LILGSsrmer. @)s)
QuiienL_igev 2 6mem YLOIGaTT dleviiserflsst cTaTanfldansanu GnlsGHETmS|.

OQuiienL_B 26 _r@Curg @ GCam JOIGeTT SolevBISET @)\
& 56iflev aflenasr|flueump.

CH, CH,
I I

(i) NH,—CH,-COOH + HN - CH-COOH——= H,N-CH,-CO-NH-CH-COOH
Fenemdleir Eie Feardlsy |euenEaTeiT
(@uieo_ GuienL_[H)
CH, CH,
| |
(i) H,N — CH — COOH + EN-CH,~COOH———= H,N-CH-CO-NH-CH-COOH

eV FenemGleir IluenaTed FHener&eir (@ et Guiient_[H)

21.5 b6t

2 Wl aumpeaiataunmley LTaeTs OLHS6T 2 6Temer. @enal epeTn
auensILMID. eTeflw, @ememths WHMID auplahs OIS (BrmHLELiile
Qupriumib Gurmenars GUTHISSF).

o2 15t Slemotiyseflsy sSlBGefler Elewsbunmaser :

Smaurb hmib Liyrenfserfle, Gasmipliny wbmib erenrblswril 9 Hiene
g hweney Gz emadss LwesTuh&srmer. Llgmenflseflsy, Glamepliy, gmwu
flemevuiley Hadseafles Cardldhg masstiLu®sD. GamTepliL] epevib,
smGumenaniy Gy @, yrs Cunetm 2% kg 915s gy bmeney Caidlsg)
Mausd (L Wb, eTedl_anwl GuUmmSsaiemT, Y bnenev GEmupliLing GCailss)
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e iuCGs Wsad Hisaroner alfl. Gameriy Ot 9figd sL_55.
Camanidsig uiley 2 smem Gamuplin] 21 6960mhg Geauliinb GeueflGubnieemss
5OSED .

O, Lnmenflast whmib Hrarbigefsr Cue LFienL LTSHSTSEGED I
brsSaiemeowts Qi) ahubamd ShESa|D, LLGhensd ST oHmILD
ursigflurellermsdy UTHUIL eHUL Mo UTEHSTHESaD, Golpa@ LIL_6vLD

LweTLR S D 1.

G FsoLimedlsir, QedGesr Cuimeirn LIMeCUITOILIHF6T 2 uilFenioliseflsy Lls
WHGW UbG aGsGcrmer. Fredls, GlevdFler, GlFd emolienll HTEHEHMFI.
Ogooimeiler epememuilsy 2 6merm LR, GlFoLmellsiTsem (QTHsHD 2 amnHedled
WHEW LBIG FSEHD I

sTewECLT OIBS6T epemem WHMID 6TeOeVT BILDL| 55 s eb
sTeTlLmb GeaTuL_wdhFe 2 erenear. SHenemGsmedli®seflsyerer,
Cae05CLITaH eh LITey FTHSTWMTGLD. ppeh6IT LoHMILD BITLDL| LOGTL_6VLD GUGTTSE)
DEL_WID LIGSHVIETET GLHensHEhsd@ 2 emmalled LT FIHEmT (3)hsHs
Gauemrig Wz OFHa|D jeuFwib.

geon S IH
(9] sflurer eflo_mowg banbblsm

1. SLSEHETL_uDMIET 615 RDHODF FTHEHMT ?

(a) #5Cyma (b) GasvanGevrar (C) LomeVCL T (d) &eEnCamev
2. hHG0 Frssmrenu Carhos®.

(a) #5Cyma (b) @gsvaiCevrrar (C) ehoL_miTde (d) &eEnCams
3. GssTaTURTIDNICT 61% HECTTHEG OUTHSSLOTEIH ?

(@) Qi oo FrdHmT

(b) OS5 FrdHmT

(c) fumbuiie GepCsmens wHib GlsThEHng).

(d) SrmhugrineL b GeBCsmenv HMID swblITECL Tansd QETHSH D).
4. #5C1maev GenCaHTaLD, colipsCLTHD ememtdsiii g (plitig ?

(@ C-C (b) C,-C, () C-C (C-G
5. &ERCamev 6T GEHGHTefls: flevors Tl _mg) ?

(a) Bry/H,O (b) $5GILIdhIE semTFev

(€) L_rmevedr siyeuf] (d) s HNO,
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o

H&CITHGT 6TEHT HLPHF LMD GTETLIG)

() #8Coma arHpLoGHL_B6v

(b) 3Cyma pHFHD IemL_FHev

(€) #5Cuma, &eHCara, sol1&CLTFTSH Fengsev

(d) #6:Cyma LevLIG WTSH

7. &EpCasts: + 9181194 9blev Hlsdl + 2 v Gamg wib 9HCL L {
(@) e 29HC L1 { (b) QL gr 990G @
(c) Qussr_mr 8CL1"_{H (d) Qamsar HHCLL" 6

8. Gremwowbhy smTumeTd: Oamesnry rms OCeTT 9Llevid

(@) @ewenGasr (D) yevesfllesr  (C) LComedair (d) ewsCrm&est

9. yushsefler s HLOTET eLpevd:dn MIH6TT
(a) a-emamig grEe jblevid (b) a-OCarT yLflevid
(€) B-omamig grs8 gybevid (d) B-20Cenrm gyublevid

10. 9)fiGam 9lvsHDHGLI QUITBHSSLOVTSHF 6T ?
(@) Qoepmar jwef
(b) 10 16T Ly6iTer)
(c) milwevyd Hetrenio
(d) NaOHsemyaedlev senrwing Seitento
11. Awpmib B- 9i8lCeanrm gjiflevmiser afleanat|fibg GaEmmiiLig)
(@) @uassr® evr_Guient_Baer (D) epsirm GLiien BT
(©) prrstrg oL GuiienL_pser  (d) Cr e eoL_Guilien 6
12. pm e _Guilieni_1g6d @)eveurs g
(@) Quesst® QUi B VG SH6TT
(b) @uesr® oAGarm dlev’t LIGEH 6T
(©) @ emo® CsTSHSH
(d) 2 CuneGISTMm jemLoLiL|
13. yoshIgeT 6Ty LITHESLILIL M) ?
(@) opflevid (b) smgid  (C) 2 wiTQeuiBlensy  (d) Bir
14. geit @uivens @Q)pdHHe0 GTETLIGI 6TF j6ve0 ?
(8) sSHayieen eamig Teget LameniiL whlaemL g
(b) yrssHis 2.1 adlwe GFumGnar @)psHs0
(€) @uasrmd Hlowew yemiotiny @)pdsev
(d) apsevmid Hanav yaviotin) Gupdse
15. srairensinserflesr @M B GFweombmid Fmesr cTHeTTE ?
(8) 9 ACGasrT leviisetlssr auflens
(b) @uer_mb Hlemev yemioriny
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(€) eypetrmmid Hlemev yemLoriL]
(d) CuobGemeireTOgevesurid
16. yosmseflsr Srmbu@liie @QmiSwrs allmerag

(a) =yesfledssr (b) =169s0Lumg & dlevid
(€) 9AGasrT Sdevid (d) 21CynGioig & yblevid
17 gsbise6T 6TaTLIGNHG!
() uTOGILIIEDL_[HS6T (b) LevLig. FOevBIGET
(€) LevLig. soLTerrmev (d) umed eretVL_TH6wT
18. Gipdaemt_aubmieT 61Hev OLlH 2 efrerg) ?
(a) sror_mrde (b) sl ereErGlemTU
(c) smauy erevGlemIUl (d) QuitienL_®
19. 61960 ey Heflgenr® oL mGHuyeTerg) ?
(a) Guous (b) gemiowicy erevsTGlGHBIUI
(€) sy eTevsTO\aEHTU (d) oyeorjublesr

20. 61560 OBy w FHIFE 6TeIVL T 2 6iTemgy) ?
(a) Guws (b) gemiowicy erevsTGlGHBTUI
(€) Lr@Qusttent_air eremmGlemrut  (d) QFevayCevrreiv
21. seviowiev ereirOemTuiledmBHg GuDLILHD CEmepLiny oflevid ?

(8) 98198 yflevid (b) crorg wflé yflevid
(c) Guettamus ojflevid (d) 951608 yLblevid
22.613) Hlevmayeier GamupliL] 9blevid jevev ?
(a) umeuig & yflevid (b) crorg wflé yflevid
(€) aduils 2ydlevid (d) @erflalds gdevid
23. seviowievetenstOlamtent STy GETesT® HITHUGHSSTL HenL LiLig)
(a) Gamiiy (b) Befgrmev
(©) Gmapin) sndavid () @wpiiid (5)
24. 5310 whmId wprguiled 2 etrerrg) ?
(a) QgevayCavrrsiv (b) Gamagpriy
(c) @yrmi_1q esr (d) 9@
25. Qgovgaufler wpdGHw Ceau@iGLmmerT
(@) LB (b) GasvanIGevraiv
(c) yrsio (d) o 1_1Olesr

(] spfyaor®m eumidmsaeflen  elen_bhwgga.
1. smGunenamiy Crl (Hsem wirene ? QeI FTTMISET H[Hsb.

2. #SCumHett QoG 6T(LYFIS.

3. eLmTds eTettugl wrg) ? HrmhuGise QmISwnsd G g 615 ?
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4. @epsCaraL et m HI & allener wrg ?

5. Camiumdgev 6TeTDTEV 6T6Hed ?
(8] Simug eunigmsseflen  eSlen_wefl.
smTGuTemanLy Crl Hseaem alenHUILIHSEHISM6V Hdhdk FTeTNIHEHL 6T aileur.

R0EGD, POEHHTH Frssmrseient_Gu 2 6mer CaumumhiseT wWiTenel?
&EpCaTeng, colIfsGL AL OHHS CaimiLihdsis.

GuUiEnL_H LNenesstiiL] 2 6B _MTEHemey FLociTLIML_(HL_6iT 6ilemd:@s.

Ol phserflesr 2 ulflwey Wpa&Gwdgiaund wrg ?

&EpCasTHsST HWTlIL HMID LT ST LUDHD 6TLpFIS%.
sol17&GL_T&6T jemioliL] eTeueumm) Hlmreuii’ g ?

©ONOo O AWM

Gamiy wpmid G swrfliienul’s ubHnl GOICIL] aeTs.
Gzsr@Uuymy :

2 WNHSG G LILHL WIS enLoU|d FHHTeT pLpevd:dnmiHenemGu 2 ulliT
PLP 6V &5 T M) & 61T TaT@Cpmib. [OEFEIEAT BLP 6V & T M1 & GYT IT 63T -
smTCumemany Col H&eT, LIsbhiser, 21 &m Iblevniser, Ollihiser -
@ ementhgl 2 uliTauTpeuaTaIDEND 2 6oL _Tdh @S eTm 6.

Qubmsuiley Sl @, LTl manly ITsEs g manh g
G CLmeraCGer smTGumemaniy Crl H&emTib.

HTsBISeT, NOCerT bfleuBISenTey 268 T@lb HEseumer LITed
Imwhser. 21 ader Fflwumer aenTéfs@, 9YCImEEusEshH@ (@ame
gaufwid. @ener - —CONH- (QuienL_®) NenewriiLsemens
OFETEETLY (HSHBTHET. LTSHEIS6T, GLlIenL_(h LlenenIliL|semed (QenentdaiiL_
2ICaurT uflevbigeflsst Lievg £Cem )@ ib.

YUACaTT YLhleumigeT STTUTEF0E dlev OsrT@@emwujid, HOCerm
Oargdawuld GaTar_ameal. Hoanfomard salTsHs wHn BCerT
DILOGUEISHET 6T6VEVTLD aparf] FHPDHMID FHetteniowjeiemenal. HLOCeTT jLilevibiserflsit
G muaner ualiCu Feill L uwefl. eths PH & oullGarm odlevid olssr
Lv&F60 pamaiFHevenaCur emsCuw ‘Fo et ererfl 6rar@Cpmib.

CupGaursir BTOSH6IT ©
1. Organic Chemistry by Morrison and Boyd.
2. Chemistry of natural products by O.P. Agarwal Vol. I and .
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22. gL (penrm Ceaudlufwed

snmedlerr CahmlumhHEer

= OausiGainy Blawevsafleh wefls Geld THITOIHTETEHLD GlSTHMVFMET b5 5
Cousuiliensvls LIWGITLIRS o).

= 10(bS BIUSFV LOWIS S LK SIHETT, eueOlbleuTTenll%6iT, Hib Hloum et seiT, pda
apwliumerser, wCelwm Bloumgenflser GCumagrmenaisearms CGoublL
QUi apL”SH6iT.

R FTW IR HGIT - LNIGHTLIT(HSGT.

= 2are USLILGSHID Cafser, Olswnpens (QeflliLl 19 6T, e1&r
SF s Tl ST Hwenlsy Coulld CFiiokisHer.

= oflessrsev 61O ITIHL SH6IT.

= pailar Cous) GamiplnFmeneouilsst wps&w 2 HLISSHLT OIITIBEIT - LIVLILG FH6TT -
QUNSHSHIT, HUWTALILY, LTS - fiflourest Gl s6iT.

BT LweTLRS S0 eratantDDOLITHLSHeT CauHrilum Ll semmsGeur,
Causwedleir 9jiq LiienL_uilev Gupri’ L srasGeaur @maSHsmaer. @FarmCaGu
Causulud Caufummmdsd WL He orerm L HOwrfl Glummer
QUTHHSSTHD ). HL_HS HTevbigertley weflgs Fupsmub 2 ewray, 2L, Crmubhm
aumpa| GsTLTLms 1T Glamenr Ggmavsanasamer GlaubnGlsTeTer CoauBluiluiey
WOEa|D FlenewTL|fibs gl

FTEHMyenT eflFHer (@ bl Wb mLiLgaemev. Qbs LGS CeuGiwiedssr
OFweLIT(h LHBIW T YB(PSLD

22.1 wms s GCarFuiuied

@ewtoaldsd Caananuner 21 6 FHuTer aillemerasamer aTDLIbHHSID
CausGLmmL_Semner ‘Lohbgis6T 6TarSGDTD. HHHISET @)haiensLILI{HID.

MO GO ANur@emwsd @Gmnsds, GHerondasl LWeTLBSSUILIHILD
LO(Thb G HGT.

2 oo w@phgseT alwuTdHenwid GeriILBSsTallg aib, efls 21 e
Fev Spliumer aflenera|HameT JDUBRSHID SHeTeOOW|ETETSTS () hd:SeTmenT.
LorieoLleir, Gamensufssr (Cocoaine)sy Guwiena.
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Wl GaFmelit’ L. auems WHHgsenTed CHTanw &ewTomds

LweaTLRSgID WenpCu ‘Caud wmdgieud (ChemotherapyyrardGprmip.

wefls 21 ad6r GFugamer LITHGHTON, NWUTHS®ET 2 68T TG0
Hplgsamer 9flss Fev sfioCaiFsamer LisTLIRSSIamSCW Caud md el
EUAE T

1. wwWIEE W[HbHBHI%6T

Qa2 emrTallpdsd GFILLD OHBSIS6ET. @ear @\healensLILIHID.

(9P QT WWES Pl 1gHET. (Qenal 6TET QUMHSWITET 2 GHTTEneUL|LD
Qusss GFuiumal. GOIIUTE ‘el 2 eTTenal LEETHETEMOUL 6T (QLpd5a%Hd
OQruisngl. (9 GO L QL oz 2ewrmailpdss OFIWD sTrewiseT -
Qurg) 2 ewrTenal LTHESTO60, aledlwjemem QL 5560 i Hib aedl 2 enrTenel
LEICAZETS

(i) empr_gev gy denen® N,O : Hinobn, Gy G)eveors saflo auru). 2 sty
ba&HFeMe s umgismiuTeargl. @51 maT CuTeTD HD 2 6w H45)%EMmL_6T
H6Uhg LIWGTLHGSLILIGHMD I

(i) &CeraGymumyio CHC|3 D pelungld e, @eflu wewrid,
FEAUUL|ETET ). | ST eIl 6T BFFHS SHettenloufeiren TTGUTefln &Cammengent
2 GTL_TEGHHMFL. ST Qg1 $HCUTSH LWGTLBSSUILIH S 0em6.

(i) wai @ C,H~O-CH; srel@ss pyollungio Syend. @z 0.002%
LTenLied ammenevh_aT $6bgl LeTURSSILIGSDII. (Q)biE, LTenLicy ammens(
HlenaulIGSHUT ST LWeTURED ). HFEsemmev 2 1 saurlii’ L 16T, eniow
BOLDL| LOGHTL_VSanSd HTHG 2 ewrTalllpdhsd GlFIGNI).

2. eusll Hleumanflaer (Analgesicy

2 e Talllpdasd OFUIWTOEN, 6TEVT aIMmsWTear 61605 erled bl
Blaurgyenrioefls@Eio CamomsGer aedl BHlamyenflser. @emer ‘aed BH&5s6T,
"GOO BIFHET GTHTNID MpSSLILIHETDET. (Qenal Henevaied, LoWTOESIT,
ITsToBlum 9y HwuabPhG LweTuGSermer. Fmerm : 9 eroLier,
Cpmaumevadeir.

pevLiflerr aued, &y Hleumyewflwmss LwesTLGSD ). Hlenarailpdsd GlFuiub.
CrmiGamyd grss wmbglseT aedBlamrenfwmsts LweTUBSeTneT.
3. agbleumanflser (Antipyretics)

Qe FTSME GoODESULLGTURSSLILGSTmer. (2 L_6fler GlauliL
Blenevenw srgpmgesnt 2L v GauiLibflenavd@ @GapliLg). Wsab S somsLl

399



LTRSS STHleurgemnilssr - 9 sl ffler, o) sirg eniirflsr, coLNermélLy 6br,
umrr&LL_moev g Swenal. @eubern LweTLRSSIbCUTE SHHD ailwmenal

OeueflCuwmSn g
O
g OCH, OH
O0-C-CH
COOH
NHCOCH, NH-CO-CH,
QLUHvFTedFedd Lileuid soLNeor&ligedr P-2F L 1AGL_mosLilesrmed
(%m@rﬂﬁﬁr) (UMIT&L_L_Lomev)

4, yow smOumer (Antiseptic)

ety OFig &, meavayulTsmer YPiLugsbHGsm, abans
SU_HUILRSSIusHCGHT LweTUmHD CauGriOLImmeTaeiT.

(1) S1CwnGL_muninb CHI; yenrss®riunemse)id, @ st 1% sarae Hmol
prfaflursead LwWETLRSSLILGEDS).

(ii) 0.2 ssiferrmev sewrsev LenasOLriLmarmsad, 1% seamyged &L
pr@afwnsa)b LweETLHSDFI.

5. eiflit ybym bi_nbemeundimer. [ wbsuflwn Hlsumeoflser |
wCeflum meaiemns @efliT FHywTEh. 21 edsr Ganitflensy 103-106F g

LD, @51 B LvefaTdhams aTDLIbHSSID. HevedTenevls LTES@GID. @QTH%
Gamenss Crmenw erHLIBEEILD.

Hov smeugmisefler FHeur® wHmib Geaum uGHsefler FsTm wGeoflwm
Blaumgenflwns S swrsit LwuesTUREHD . Gulenestsr 6Tanib LGeuflwim BHleurresnf]
SmGasmearm ereranild WrdHeflearny GuUDUILGSDF. @mSwuTs 19616
st Ss L wmbg Wflblssbler 9 @b, sTaflayin @ ullenersr,
Lflorguier, @CemmCrmguiler phg wCeuflum Hleurgesigemmip.

R0y malaTdhey amasamw FrThs WGoMwT uTdy flurdsamerd

sU_HUu®ss &CearnGrrguier 8 swrstt LwaTURSSLILGSEDS. @)
Cprgwrs Gewrwefldsts LuesTL@SSUILhaSHvena. wToTs wHD wGeorflwr
BlauryemflsepL T Heveneumasll LWEETURSSUILGSD I

6. mwogyulli efiflaer (Antibiotics)

urdigrflum, Leheng, Cumein piemanuiliTser Heo Causit Glum L senem
Qaiaflinbh g g sermer. @QaGCauGiUTmLs6T WwHM  HievT e ullTs el e
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QUGTTEFRWUD, alemTHeng WTHPSH®SUD SHSGD HeTenob LD 6.
@3 Cauls6ir 9| 6Bl LILMY S@&H56TT 6T6Tm] enLpdsLILIBSTmeT. @)ene
%4 Gmnbsene @mbsTC CuTginmerg. 192960 9jeudFTeTLIT colilemdlbs
(PBHET (LPpSHedleh Y euTLY LIWIMG Sensd HethLilly ST GuasflFadwib GrrGLi_ib
sTayId LiGhemsullaflerm GueflFsdenst Lifls0%HHHTT.

QLT LML S G SerfledT epadtm Wp&&Hw epeurgTrmiser (1) umdigrlwm,
2) uehems, 3 514 Carmeniogiy 6.

QuaflFalermer : @Quibesuiledmbg GuDLUILIGD LeGFTLon S 66T
sawmaGu Guaflfledersermid. @Qeaubmdler GuTgeaumer eumuilium®
CoHN,O, S - R@aubiley ‘R’ o HGo Caimiui@io. ‘R’ goi't Gummg g swworrr
2m Ouell&fedlsrseT 2 ciremer.

LIWGT&6T © (PESHITS aITSHTSHFNGU LWGSTLUOSDS. @)SWSSHT Feulm
UGSenw smikisd GFiwe|b, Feaurs 2 nitisefler Crmuiser, HiGwmeflwm FHyb

AFwebPIbE LWGSTLGSDF!.

7. Sflew haHsenr (Antacids)

Lev Cribisefley, erasr@emrumey Fenndgs, CUITTES 2 cwra|semen o 6urL_
LNesry, auuilml ojevevg) 2 emrayd Gmuiley erfldFs arbubaems 2 arTHGHTLD.
andliblenisit CGuimgimer 9jemeydh@Cws il FIGs @QsD@GS HTIewILD.

Fov B QuUTBLseT erfldFalealmbg alhigame ojerfldEGHeTnerr.
@QemauCu oflev BHGsenTdD. Qemer wTsFHeny aigellGear, Fmlpold jevevg)
SapmuoTEGat 2 6enar. (Qeaubnlsy Wah&Hwwrs GdeallPwid, 9jevidleflwib
manig ITsmFOasCer 2 smenar. QCHTH i HinOEHEHD, BMiwenT
GuUTBLSEHD CHFTESILIGG STDET.

8. Ihengsumsioomgs@aet  (Antispasmodics)

Qebmdled L  aems  WHBHIHST LwWaTU®BSSIUH ST .
Qubamsulled®mbgis Gupliu@bd, GuaCLTarT Y oFTUIB ST -
2I_Gymileir, GusvenCL_merm g Fwenel.

@ @bILIGUTmBL 56T anllnl, GL6v56T, HBrsb 9 Hwsubmley erbLbHiD
CrmiseEnd@ Ll LweTLBS eTmet.

Hov Fowmigerfley 9fley HaESFHEHL 6T CaThCsh LweTLRS S ILIBF Tm6T.
(WPEHWLOTS UUIDMILT LIGSTHNEIT G6RTLOTESSLT LILGTLIHE 6Tm 6. (9)DL0[hib SIS 6
aMhS), wEsD, CUS Y& 2 erTasamer HEGHDS. Fa Ynienel H&HFamT,
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IUFTHEFamFs6rflev auuilm LHMID GL 60 LGFenw HemTFGwenL wid GlFunweb,
Fovauans Camseanar svevgl Cumul HesrL_Pid (penmserflapid LiweTLIHSeTm 6.

Fsmermisen 9 aflCamy Comiller, 9 Crmiier, o»L_e»adevenLoeiT,
Herig aaflwib 9 Fwene.

22.2 FrwIsBI%eT

LIOBISTED (P60 el FupSmud HnbigenTed Seurliil f aubsgl.
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