e

9 Theh oh STEAAT oF U9AIq 379 —

THIAT T SAHIET o g1 & &9 | e
FX T, Forger g et et &

AT 61 werthen, fedtaes T qoaes T
T RIOT Y Teh;

Ui o1 T TS IUPAC 9gfd 9 FHehao
Eh_{'{:l%;

T & for=m &1 o Hewerqul fafeat =
Wﬁﬂ%ﬁ;

THH o7 T T A FRFeh;
e, fadias & gdas @E | fadg
W'H%ﬁ;

SRS e o farem o fafesi qen
Wiifess it o iRl o wyeror §, e
RS off €, T e @1 99 #
Ecall

9.1 SH=l a8t REET

:

N
VR

Qd T g SrEdnte SugnT it it dgen’ & @yerwur &
geafaal & @ 7 gt &l

THH, ST 370] § Teh AUal A grege st o Ueha
el TR Tel g foRerE ¥ W Frefaek ARl w1 TH
eyt of sAdt &1 gEfa § A 9EE, faefi, tehdise o
gl § qe S 1 Gy ST § agoreh, I 3R Sy
wftafera &1 &1 Ste-afra e, g — Gt ol shie,
1 ST -9 98 % U R S 2 H e fedtae
U HHE el 21 UH wyefyd dAifieR e’ &1 STant
Safaferean o feeiaen & &9 o fopan wman B1 wiag whafee i
‘SAfga’ # ot gl AT T Sufterd 21 wqsh STHIfE e
T YA JSTfRTE o &9 H Bl 81 SEUSIEE 9o, e gfed
fafir= Wifew Afiepl 1 a9 | weged! B 21 39 Tk | 319
THF T SRuSag T@vl o fawg o fawga SHai W Sl

I. U

Ui 1 ST o Tk, el dHl gEegeE WS
Ufesmer fveteEn TR w9el g foeniia Y 9 gu o= o
®q G A S Fehal T

EREUIRE

CH,

CH,-NH,, C,H.~NH,, CH,~-NH-CH,, CHB—NiCH
3

AT st it WA 1 TEes W] st € T 38 W T
SFHEIRT SoraR et 81 THA | TE2iSH & Hah sp? SHRd en
T e UHIA 1 eepfa RS eIt €1 et o i sp® EeRia
FHeehl H W Y UHH oF W o T8N SRS AUdl Hed oh
Herehi ¥ SAqeATTT w1 Gl U | TgeeH o <Y heh o
Tk STERIST Soterl el o @l B1 srHefer el e
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9.2 opfiaeor

9.3 AHIHA

1 3UFfd & HR0 C-N-E 101 (Sl E = C 32 H?), 109.5° ¥ & Bl
21 ST o T 78 1o AR § 108° g € s Tk o 9.1 & wuifan

= R i
/sﬁa%:“r—rw

—CH,—
7\

P
CH,
K_/lOSO
ferT 9.1—zrafereraH #1 fRfuet smefa

STt o10] # Ufesa steen TR Tl g fqeenfud sege wamE i
T o STUR W UHAT 1 aiieheor, e (1°), fedees (2°) den garae (3°)
o feman ST 1 A ST W Uk eegie WA R S1El Ar § iaeentid el
i = wofiek (1°) THF R-NH, $19/ Ar-NH, 91« &1t €1 afg s & <
BIEGISH WA el R-NH, o T BESIS 1 S 7= fesha/iia
(R) 998 ¥ BI1 & e 3779 1 I hiil? Mueh! fgeiash WA, R-NH-R' 9Tt
BT SO ekl ARel T THE el 9= 8 Tehdl ©1 T SR e
] 1 foreme feshe/ife UUE 9 ¥ W gdEe T o @1 3k g
fesha sto@ TRA 998 90 & @ THF o1 ‘T’ a0 = en W’
Fed 2l

NH, — RNH,— N—H — N—R"
R'/ R'/
mefgs (1°) fedas (29) e (3°)

T vgfa ® tfathfes T w1 A T 9t § geer Wfehal ARt
T U H, A ko o w9 H foran S €, S9- Afvende fdaes
TS gate T H S <) s s 99E WHH e © a9 ek 998 %
Y U TEe QT 13 10 23 1 TN fehan St €1 enddiedt wgfa | v
1 AHH Yook o &9 H eIl €1 ITEons CH, NH,, &1 71 AR €1
I G @l H T | AU LIHl W THH |9 3ufeerd i 7 UHIE §9ei i
feorfa prel TXATY] T G TR A 92 B, ¥ e TR, R oK S
oo et i Y S 1 TESiRTE A AR 1 S ST @l Sl 2
3TN H,N-CH,~CH,-NH, 1 9 TH-1, 2-SEUHA 2|
fgcftere e qaiaes THIA H N &l B Tohel WHE oh H1Y ST faeedesh
% &9 H JE &1 ST CH,NH CH,CH, &1 74 8§ N-Hfieitemria
qeM (CH,CH,),N %1 7 N, N-SEuforetermi=| stfesh 32 anv 9.1
A fRu &) T8 ol He J@e | g gE@e 7 2
it 1267

Rationalised 2023-24



et T T -NH, ¥ =i oo § Y e T €1 R THE w1 e
WA 3@ C HNH, T 9w ugfa ¥ 3@ ufeld wed €1 T
aggdeE ugfa o off @i 9 1 WA A F1 AR F T W 5
U # for@ AW o 37d § | ‘e’ ST &1 UTqEe9d THIA (‘amine’) 5%
¥ #d T oo egdEt wsfd ¥ CH-NH, 1 W =i gl
RO 9.1 H %Y Ufewher T WS WA o T T SegdiE W # faw M €

RO 9.1-%8 Ufeehe! Tad QRS WAl ot AHOG(
R . L L O ke S

CH,-CH,-NH, REGIEIE] LOECIE]
CH,-CH,-CH,-NH, n-ifaereH = - 1 -THA
CH,— CllH—CH3 iso- FfyeTdH= Jo=-2-THH
NH,
CH,— 1|\1— CH,—CH, Tforemfored T N-Hferug=d=
H
CH, —I?T—CHS EIEEIDGLeiE] N,N-SEafeHeRHT
CH,
C.H, ~N— CH,—CH,—CH,—CH, | N,N-SEufore=ifeents N, N-SEufoeeed- -
C.H;
NH, — CH, — CH =CH, RS W9-2-83-1-THH
NH, — (CH,), —NH, T SEuHA THA-1, 6-SUHA
NH,
O o e e
NH,
CH, .
C( o2 2 -Aferertiet
NH,
© ST 4SS HA
Br AE -sIHAATA
N(CH,),
N, N-Safoemf e N, N-STERfersi=H
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et S2e
9.1 frfafad THAT w1 wmefhen, fodias steen gdias GHiEl o erfiepa Hifse—

N(CH,),

i) “ (i) (i) (C,H),CHNH,  (iv) (C,H),NH

(i)
(ii)
(iii)

9.4 A= ot
rowet

AT C

H N ¥ 9w fafa= gameet tHE ot 9= fafau)

47711

Tt wArEEEl o sEdeE AW fafaw
faf= ol g7 HF ¥ YR 1 GHETE Y g 82

T w1 faem Frefatea fafue 9 fmen s 2

1.

2.

g TRl T STu=Ee

e AifreR gem fawfer v, Gafean stemn wiferm &1 suffq o
e 19 yaifed & 9 U § srafed & S &1 steelia wiead o
a1qet g off SHRT TP B Ghdl B S YR W AESUehiA ff G
Tesh"HH § a7afad i s gt 2l

©/ NO, 4 /Pd ©/ NH,
y NO, _Sn+HCL NH,
(i) —c)

| R UH eEgialiich SR R STTEEA i ol & St ®, it
sAfufsn § S FeCl, SreTmefed et sTEgiaciiite et a1 81 7:
had STRhaT TRY i o U RSEdlie: 37l &1 9gd %A "el |
AT Bl T

Tfeher demgel T AteTIEET

AT Theh 6 | UQl ¢ foh Ufeshat stuan afier 2aigel o shraq-gaiiod
e AR R EXetar § faefard 81 Siar 81 31d: Wowhal stuan dfsa
g I o QeHTTereh foera™ § fwertntt whaeeme srfafsen s
& forad ST T T (-NH,) T § gfaeenfad &1 S €1 st
3] R C-X 3T o fage™ st Ufsham i STFISTO®E (ammonolysis)
Fed €1 78 Afdfepan 373 K W Hid s Tifershl d &d €1 39 TR
Y I WgtHer UHA AR i e HAueR il @ 3R U e
domse 9 wfafear @k fgdtae wd gt T den sfdd: g
A G0 & Hehdl

N

NH, + ROX — R-NH, X
BTl yfaeenfuq i oo
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+ -
RNH, =55 RNH =55 RN 25 RNX

o o [} g
(1) 2°) (37 e erau

70 erfafeman o Bemgel 1 UHHAl 9 srfufmansiierar 1 %9 RI > RBr > RC &l
B ST oo U g UHA ool &R gRI SAfafewma o W ki ST Hehdl 2

R-NH.X + NaOH —> R-NH, + H,0 + NaX
sEteTTEe o e ergfaen ® 6 sad wufes, fgdias w gt b
qq TGSh SHIEH Ta0 1 s e g 1 iy syt enfue | oF
W U g SIS WfHen UHA B Gkl

SEER01 9.1 fyefafad sifufswenet o fou wamEfes wHemor fafa-
() weHifers NH, %1 C,H,Cl o e sif¥fsean
(i) ST FAREE o1 AR qe W GHiA 1 <1 Jiel CH,Cl ¥ 3tfwfsra|

&
i
. H.- H _
0 ¢H, o1 s ¢, N, 55 0 H,-N-C H, S50 ¢ HAN-CH, S () fiy
5 Sp N-Ufererdoreia ! .
e k g C.H, T
N,N-SEUeUe~H i  smifrm oo
(i) CH~CH,Cl 25 ¢ H,-CH,NH, 2% ¢ H,-CH,-N-CH,
|
EIRESESIRESS El IR CH,
N, N-SEaferh e e
3. EETEAl T TToET

L3 ehiferad TfHfTem 2rgEs (LIALH,) S1efe ST 813G gil
Fafea Bt Weifes UHH a8 1 g9 SAfdishan 61 Sqan UHE S ok
TR (ascent) H, 374fq IR THIA & T Afeh h1eA aret THHA o
foe o feman ST 2

R-C=N L./ R- CH~NH
- Na(Hg)/C,H,0H T

4, UHTSET T AT
UHES liform Uefatem eEeRe g sufdd eieh UHA <d €
o)
| (i) LIA1H,

R-C-NH, W R-CH,- NH,
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5. Tifsiuer dfemrge doewor
Tfsieel HYeAuul 1 FAN WeAtHE UHH o fo=m o ferg femen S 2
dferarze UeHifers TR eRglease 4 sAfufkar gu dfmee &
IR ofeT S € S Ukl RiES o W1l TR A o I A
SASTTEREA g Hd WfHer U Sea=1 ohidl & Wifes grfhes U 39
fafy @ =& o =1 wRdl HifF e aee dfadEe § o B
o Ty ARt gfaeenrds; ifufsan =&l w9

(@) (@) (0]
[ [ [
— —cC —cC
~ KOH ~ R-X ~—
(o o (e (T s
[ [ [
(@) (@) (0]
Sfemrge N-tferasifamese
© (@)
C _
/ \ —C— 4+
N-R —2ofed, c ggi R - NH,
— C— ONd
\ﬁ 1 (1° )
O
(0]
N-tferaseiee

6. BEIRHT SRS TFTeRToT sTiafemar
BHUE A Wi Tl o for=m o fow we fafu fawfaa =) oo
fordt ToEe ®1 NaOH & Soild 21¥el UgHifasd faoaa o ofe 9
arffenan sed 21 39 Frefeo sifafwan o Ufewa sreen tRel 998
YA THAISS oF shiaitel hisd § GH o shisiitTel TCHT] T Bl
39 YR U UHH | THES § T e HH Bl 2l

o)

[

R-C-NH, + Br, + 4NaOH —> R-NH, + Na,CO, + 2NaBr + 2H,0
3@ER01 9.2 fr=fataa uftedl o fau vamafis e fafau—

() CH,-CH,-Cl¥ CH,-CH,~CH,-NH, ¥
() CH-CH-CI¥ CH-CH-CH,-NH, H

&
() CH-CH,Cl @ NaCN -y oy _c=N —T | CH._CH,~CH,-NH,
AR AT T | -
()  CH-CH Cl @ NaCN_ oy _cp o=y BNy g _CcH-CH,-NH,
FARH AR RIEEUCEEIERIE] 2 - FTeuSH

(If~ra FnEE) (af1 TEREe)

T 2k
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S@ERol 9.3 fyHfafed 1 =R T sTegdiud 99 fafew
() UHEE S BHHE sHEEe sifafwar g giadE 2 2
(i) ITCHTEE o BHAM dHARES R § Jra THH|

g& (i) WA H 7 e 2 o1 TS o) § AR T W] B = =R e
THY] o URI9eh THISS i GOl TS SEguieE A frfetea €

CH,~CH,~CH,~C-NH, RmEe

O
(i) SFTUAIES |G e TWHTY] Jod Toh UUHTCsh UHTEE € o1: d=iuaEe 9 ©:
e el WeAer WU THA wrw e

NH,
O/ MEKIEREDC IR E|

qARRa e

9.3 3y frefafaa afed= o wa?
(i) s o et
(i) ST ¥ N, N-SERfIefe
(iii) Cl-(CH,),-Cl | BaRMH-1, 6-SEUHA

9.5 aﬂﬁ[asw et Wferthfess Ui Wee Ty aelt T B i st stferen e IRAT] Sedt
WefHer U %o a1 308 S UHH S €1 U 9o o UReitHE g
T et €| W WSRU o SR Seieol g SRR g9 W i g1 St €

T Wferthfess THiA STat o faer eidt €, wifen =g wiet o STupeti & @iy
TIESISH ST ST Tkl 21 BTediieh, TR § gfg o @ Seferrt (Hydrophlic)
Ufeshel 9N 9g ST @ 31d: Sl § foeran vedl 81 S=aat UHiHA Sid § SAevs
T A 2Rt <1 U B g T Uehieiel i SR i fergsromerRaT
HHL: 3.0 TS 3.5 WA W Y WHHI T Ueehigeti shi ol | oo o e &t
TR R Tohd €1 - 1-31el T - 1-UHIA | | i vt | siferk T
B SR 7 WHH hrsifeh Tt sS4 Ueehlaiel, S Uel it o foeid gt
| SATYHT A B h Teehlerel W 1 gl o tfersk gfad g1t © e G =t
o | Ve SAqUeiUeeh eEeisT ey il 8

Ttk Ta fgdiaeh Ul 9 Teh 310] 1 ASgisT ILHTY] S8 370] oF BIegre
TRHTY] § S B oh hR1 38 fauetivash Heed gl 81 U favetivash
Tee Wfass THH o fgdiaeds THiAl 1 qo § eRgieH omeE & fau
BIESISH TCATIST o1 STCASIAl & HRUN A il 81 qaiaeh T o "reeier
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ferT 9.2 —-wreifaes wHiT o
G ICE
BIESIo  3TaET

T EEEISH T[S o 19TE o RV FqUeAiveeh Woed &l gianl 7d: gureae
THHT o FALHhI 1 A =A@ sim—
ierfher > fgdtaesd > g

et THA | i siavenivas grgee ey i fost 9.2 H g
T 7

........... H Iﬁ Il—I...........
R-N—H N N-R
H ) S (H——
----------- H—$—R
H ...........

T UM 3T §oH el UHAl, Uoshiglell s TeohHl o FaeHlsh
ot 9.2 # ggiE Ty €

AR 9.2—CWTWT THM 3MfUeeh GoIW aell WHAI, Uoohlicli US Uechdl oF gagiohl oht qorl

S

9.6 QREAGED
githtdens

n-C,H,NH, 73 350.8
(C,H,),NH 73 329.3
C,H.N(CH,), 73 310.5
C,H.CH(CH,), 72 300.8
n-C,H,OH 74 390.3

IS TS BTESIST WA o1 forgasRomerehal § Sfat qel e T T
FHEIford Soiae el 1 Suftefd WA 1 GiEF @ 2@ 21 AgeeE
TS ¥ St TESeH WAV St Hen ot UHiA & stfafsren 1 vy feifa
F §1 gEfe Wefiw (NH,), fados (:N—H) o g e
(>N—]aﬁa@@aﬁﬁmaﬁﬁfﬂ=mﬁ%lsﬂéﬁaﬁrﬁaa,mﬂm
T Tl shi SUREd o HROT T ARl o1 e =Taer hdl &1 Wi
H H AATHTA HT oA He G T e

1. UHHL ST QTR TOT
R JHA B o HROT U ol 9 Afafwan wX @ sA 2

ole + —
R—NH,+HX =— R—NH, X

.. (@) 4
NH, NH,C1
Y e —
(qfFeft) (Yfefifrm FmEe)
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U @@ NaOH 9 &R ¥ atffshan ek fug UiA qsita st &
RNH, X + OH ——> RNH, + H,0 + X

T e St § faer fohg Ser S el Tt o stfoe g €1 7
Afafran ot § Afgem STeIReRTa FHrefh AT H THE § geres wE
MR 21

THA &1 @il 37l 9 Ifufehan g1 Tavl 1 a1 S9! &R Yehid
1 YT 2| U | Toh SRS Seieei g7et SUfterd g o R 9% olgd
Gk &1 Wi aeR Sl € | THH o &R 01 i 76 K, T pK,
UM R faar w3 qelidifd =amen &1 s 9 2l

+ —
R — NH, + H,O —— R — NH, + OH

_ B}—l{le EE)I:IH

B [R_NHZ][Hzo]
seal K[H,0]= R- N, GDHE
> [R - NH,]
sl K, = RN, FOHE
>~ [R-NH,]
pPK, =-log K,

K, 1 T S sifue 2 8 s1een pK, 1 7 9 H e €, ek
ST & JEE B 81 S Ui ok pK, W ®Rvi 9.3 H fKu M )

ST BT pK, W 4.75 21 &1 ferthfesh Ui, TEdioH Wy W ke
TGl & +1 UE & HROT AE TR TG B O ST ¥ e &N B
&1 796 pK, TF 3 ¥ 4.22 % HeA B ¥ g0 R Wifek WA Rt T Y
TR Wi (TS STTEH) 1 YHd o RO SFEIE U geel & B

RO 9.3 -Seld Wewem ¥ &S THl & pK, W

QYA 3.38
N-HfememTi= 3.27
N,N-SEafemeRT= 4.22
ROEEIE] 3.29
N-Tfreuem i 3.00
N,N-ERUfet e 3.25
EESIEIeiE] 9.38
BAECEDERIE] 4.70
N-Afererdfreta 9.30
N, N-SEafae e 8.92
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ezl o +1 SFefe 1 Y9 o SR W A o K, W o giqaed §
Tkt Fo fagrfaal foa ged 81 Wi gue & eifafed 9 o 9,
SR foeTrreRaer wod, ffem Terie onfg oft T i ekt wed 1 genferd
T B T W TR I 3veh] 3ol SR el srgesal | el s
U hl HCFT 99T Rkl B Halel
T 1 &TReRdl ! Tl U Geiferd gidt &1 UHIA 1 &R 1 07 31eed 9
W TR0 R AP T HT TEstal W R e €, Ui 1 qer § e
o efueh Tomelt grar © U S @) erfersk e B R
() Ueoh=UA AT T
ST TH Yook IR THI T &TReRdl 1 qoil S o foau gt
e ¥ srfafshan &1 e w

H H
R—l%: +H = R—1$I+—H

H H

H H
H—ll\I:/+}f — H—1|\1+—H

b B

TeTaR T i i Yehid o HRYT Ufeshdl (R) FHE ST hi ATggSH
1 3 Heheld 2 3R 36 YR W AS2ISH o STEewIferd Sesri el i
W U HRIRR o fIu SUCTedr &l o@l <d €1 9ok Tardl UHH 9 ure
gaT Hfaeenfud sTHIMEH 3T, Teshel T9E o + I91d o HROT ST
o ferdeor grr T Ured sl €1 37d: Uehel-UH St § yae
&7 BId &1 TUfeTT UfeAthiesh UHIA w1 eRehal 370 Sufeerd Ufeshel T
1 & a5 o WY WG =ien) T qereen § 98 % &7 @l
et yrereen § THHT 1 eiehdl 1 % oTuferd %A W g € S e
TR B— JdrEe UHH > fgdftae tHiA > wiofyes dHE > emiften
(NH,) | SRl 9.3 % &Y 7T pK, o T § w7 2 ¢ & 9 % s
Trerell H HAMHR 71 BTl STty green H Yiawenfud S St
1 TN Shad Ufeshel THE o Soiaed ok it o U9E (+]) W &
ek T <, sifug STt s1opeH gR1 foetass dem W st el e 2
¥ 1 SRR TS T8Il @ SHehl foeieres ais 31 &1 4 el
2, AT o TP 1 %W TH WHR B

S ¥ TIEGST IS AT fIeTaeh gRT T oF W EH T A
OH,

10 20 30
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wfaeenfua eIt o9EE @ el e sifuss g 8, W
A 1 GNeHT Traed Sa1 & ik BIAT A8y 37d: Uferthfes Tl
FT &Rl 1 HH, MATHE > fgdias > gt g =rfew 5t foh W
T o foodia W 21 IR 59 Ufeha THE—CH, %1 T8 Bie g
€ 1 TTEgIe e § 1 fHfam aren TEt #id Atk tfeswa w9E ~CH,
g 9§ 91 1M @ Tegier sayd | ffom aen et sHfaw tfewa
THE 1 Yhfd § IRedE, S™ -CH, ¥ ~C,H, 8" W &ehar amed &
% T IRede 81 STl €| 37 Seltd green § Sivres g, foaetees 9o
e qen fAafad aren @1 Sfed IR F9a &R T graed 1 o
A B e foerd | afore iR tfee gfaeenfua wHHl & e
e 1 FH IH TER T

(C,H,),NH > (C,H,),N > C,H.NH, > NH,
(CH,),NH > CH,NH, > (CH,),N > NH,

(@) tRed= s=m st

Ul & pK, %1 A w19 Sk 31 TE =i €2 TE gt ® f
=M T o= TR UHAl W -NH, §998 |l a=i 9o | 81 8l
2| U TESISH TCHY] W SUMEd STHEHISTd SeeR el S ot
% WY WA o RO WA o foly W IUers Bl ¢ A S
TS T oY B a0 SR Hie Teer @ ki ftelifem stem
Sheel q AR WEATE (Sheped) et

C;NHQ f\rIHZ f\LrHQ 1+\-TH2 NH,
@ — §
Gy B - &
A (&7
I I v \Y%

III

UACHToE S i STAR 9=

+ +

NH, NH,

I I

&0 W € fof ot etfersk STt W @it € Tenfae sa &
aAferer i1 ©1 o7 319 Frehd fehrel wend € fop et (die et
HEEAT) Uiediom oM 9 stfues Tl eidt €1 o1d: Telia steen o=
UHfesh UHAT 1 Ui SiehrEdr sUen &Rk O %A e gl
et § a7 @1 T O sodd g S 9| §9E S

~OCH,, -CH,, #R& Waed # gfg T & Safh geie i amet
TE Si" -NO,, ~SO,H, ~COOH, X, 38 FH &
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el 9.4 frAfafad #i aRe ™ weed o wed w9 § fafau—

C,H,NH,, C,H.NH,, (C,H),NH, NH,

=ar SIS UHIAT TS IR o @Rd Wieed H wHl 1 HH TH THR B
(C,H,),NH > C,HNH, > NH, > C,H.NH,

2. Ufehem
A tfosra daEel & WY Ufeswod sfafwan <t &1 (39 @ 12,
Thh 6)
3. Ufaem
Uelithfesr qen Wifes Wi e e THib tfEe wilEs, TergRs
AN U g Tifwerht wiaeemgy sfafswan s €1 98 stfufwan tfaed
FEA B M9 39 AfAfRA BT -NH, SIo@n > N-H T § sufeer
TIEGISH WA 1 U 99 gR1 Wi Tag 9shd 2|
e Stfufshen o W Scarel i UHIES ®Ed §| F8 SAiha e 9
s vael &, S8 S w1 suftefa § 08 St © S sttt §
T HCl =1 feprersht 9 o1 T 3 foeenfia &3 =ar 2

/\CHS R H CHS

N .
CHA-H C—Cl—> CZH5—§1\f—(|:—\(j‘\1 — CH-N-C-CH, + HCI
IS

I
H So
T N-TforerueRmEe
H
| I .
C,H—N: + CHs—ﬁ—Cl — CZHs—ll\I —C—CH, +H—C1
| Il
C,H., ? C.H, O
N-TforeTe e N,N-SEIfIeugaEs
C6H5—1'\|I' —H + CH,— ﬁ—O—C”)—CHS — c6H5—i|\i —C— CH, + CH,COOH
I
H O O H O
AU TUATEHUTRESES N-Tferusaree steman
T Iid FANES (C,H,.COC) ¥ it sifafshan et 21 39 sifufewman =1
A=AZe FEd B

CH,NH, + CgH,COCl - CH,NHCOC/H, +HCI

EDERIE] AT FARTEE N - AfcE=TaaEe
I 9 S € T UHA 91 hralifediorn 37 1 tfafhan ° W Scarg o
BN? A HW % a9 W UHA § AfAlHE g w6 s 2

T 24
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4, it arfrfemar

Uferthfess qen Wifes Wi THH, S iR ueHiter wefiEm
TESAEES F WY T FH W FUgH UK SAEHEEARE  SAd
FHffertd 1 foem wedt €)1 fgdasw wd gdias A 98 afafwa T&t
<9Il | 39 Affshan il RTfeleTuH ARITRAT ST STEEEAES TemT
F'd 29U T8 WATHR T o The § g e el

R—NH, + CHCL, + 3KOH —5s R—NC + 3KCl + 3H,0

5. EEH v | rfferar

@fel 317 Td difedy Ageree i sifufewan ¥ @Re™ (in situ) ST T
AT ol T U R S STOrT-STer aie § SAfufmar el €

(&) Weifhes Uelithfes Ui Tigeq ol @ aifufswan g Uelithfess SeusHm

AU ST & S SR B o Il e : g2 s it €
3R TeohiRiel STl &1 ATEES o1 HEcHehd: TehTel o1 ST WHiHAT st
T G % e § feRan S 2

NaNO, + HC] 51 H,O

R—NH, + HNO, —=——> [R— NCl] ——> ROH + N, + HCI

(@) Wifes U AgeE ot § %9 a9 (273-268 K) W 3tfafwan &Y

TEUSAITH od0 s &1 F8 AR 1 Tk Hewqul o § fagew
3ITF fafa= geR & Tafes AT & Gyawu § gid ¢ foTet
i wE 9.7 | foan @ 71

NaNO, + 2HCI1 + -
CeH; —NH, 7w N CeH; —N,Cl + NaCl + 2H,0
B AU FANEE

fediae IR gdtos Ui Teed o @ T yeR @ stfufsman st €

. UReHeRI SRS | arfirferan

=i el FNES (CH,S0,Cl) 5 feaent stfuerder off #ed
2wty IR fgdoes Ul § sifafera e gewHTEe a9 ¢l

(F) F=ITGCHI FAEe 3 Wy T &1 sifafsran 9 N- Tfreresi-

HeFIfel tHEe 9 2 2l

||
@ﬁ Cl + H—N CH—>®*S N—C,H, + HCl
I
o

N-Efwéﬁﬁw—qﬁﬁmg
(8 H foer)

TehHIEE 1 Ao U ISt TRSISH Joel Seiae e dlel JehiiTa 08
1 Sufterld o HRU Yool 3Tl et B ord: I% &R o faeid g ?
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(@) fediae g &1 sl § N, N- SRufode-=iTacraEe oaqd 2l

0 I
@ﬁ—Cl + H—N—C,H,——> T<‘|,—N—CZH5 + HCI
I I
o C,H. O cH,
N,N-€ 3@ DG EEviprera ﬁlil %S

N, N-SEURIASI"aeh-AEE § i ff BEgeH TRA], e T 9
TEl Te1 ® o1d: U% ol el g qen em o sifaeid g B

() AT THA SHachie FarEe 9 Afafwan 98 &t fafy= o o
T 1 I8 1 fSod d Siaehita FarEe 9 -9 gaR |
Afafwan et €, s, oo wd gdges Al § fade w6 @ 3=
fasor @ g 3 o g Sl 81 Tafd STSihe SiEehia FANEe
% WM W p- ARTGHI FANEES F1 FAM Sl 2

7. TORTREN wfawemaT

I Tee Ul ¢ T Ul uie ST Searietl i1 W Bl €1 39 3
et ® B W TN R Felifus ol 99e U ©2 -NH, 99 %
ol & areff qen %wﬁmﬁwsﬁ%ﬁw%%mmél a1
~NH, Tg a7reff qen 37 fdereh wo wiferqenct wiwmas 99F 2

(&) S
Ufel el a9 W SHA St 9 Afafhan w3 2, 4, 6 — IR e
HT S LT Al B

@ + 3Br, ﬂ ©/ + 3HBr

e

2462@@&%

wifesw UHA 1 sesRrT giaearee sfufmere § qed ween st
Tea rfaferarsiierar ©1 Wiaeems aerf qen 9 S T W 81 ekl B
I 3 Ao o1 Tehel Tfaeemdt e a1 81 dl -NH, 998 o §fhao
79 i Y PR F41? 98 -NH, 99 * tHies trrere tEieer
TN URferd e o 915 Sifed Fiaeera wieh iR e ofq o wiaeenfua
UHES i Yiqeenfyd THiF o SesTqeied sieh fha ST Fehal 2|

o)
II [
H—N—C—CH, H-N—C—CH, NH,
1
(CH 00)2 Br, OH or H’ 2
N-HfTe TeAES Br Br
(THRfeEe) (=) 4-rmfet=
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TRRMAES &1 RS T 3TN Tkl Serde ITd STs qeHT]
@Wﬁmmﬁmm%ls@ﬂémw%—

07
1\/1-\'C—CH «—> >N é—CH
mzmmw@ﬁ@ﬁﬁmwwméﬁﬁﬂwﬁ
T T & AT HH U@ B 81 THAT -NHCOCH,, 99 1 |fsham

g THE e 9 %W e 2

(@) TEEIaRTuT

el oF WY g W AR ol o ifafed 3T whielard
HAferftnTor I off o0 €1 THeh STelel Yol STedtd Hiemd | Ufed
W TEUT Y U2 ST St © S der Fevren B 1 el R el
T U7 g o el Hel ogea— whi ot gl A ot 2l

2

N NH, NH, NH,
< J-Q "
HNO,, H,S0,, 288K
+ +
NO,

(51%) (47%) (2%)

UHifeer  Afafshan S -NH, 98 1 TR0l shich ggiehol Tfisha
=1 T fepan S Henan @ @R 9079152 Scq=1 1 G&1 SIS & &9 °
et el ST R B

NH, NHCOCH, NHCOCH, NH,
(CH,C0),0 HNO,, H,S0,, 288K OH or H'
— Zort,
NO, NO,
tfeefremse p-TEEfafese  p-TEgfet
(7)) FERAITH

U Wi Hewrfe o | SAffshan g el aEgeEehe S
& S GeHEfE o % @Y 453-473K T TWH FH R p-UHHESIA
Hewhiten el TS T : Fethiieres ol 9 #Ed 8, T&1 SIS o &9

H S B
NH HSO
@ @ 453-473 K © ©
SO,H
el om eRgeH dothe gethiieTsd T

(wzrr%nz 3E)

280, W@ fagm
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Tfafm FAEe o WY TG0 9 F FHRU THEH FHiee-shaeH
rfaferan (Yoo Ta THifea) &1 st Ui FarEe UF ol
e B S 39 AR § SR 1 S i 1 w90 o 9 e
T AEISH ¥ AT W T oAdl € SR e it ot erfufsman o o
fiferas T +1 WE TR H 2

LT (et o]

9.4 fy=AfafEd =1 37 9gd B ARHE Yool & %A H fargu—
(i C,H.NH,, C,H.NH,, NH,, C.H_CH,NH, 21 (C,H_),NH
(i) C,H.NH,, (C,H,),NH, (C,H ),N, C.H.NH,
(ii) CH,NH,, (CH,),NH, (CH,),N, C,;H.NH,, C,;H_.CH,NH,
9.5 frafafed sta-are sfuafsean 1 qof FifSe qen sasl o W fafae—
(i) CH,CH,CH,NH, + HCI - (i) (C,H),N+HCI -
9.6 Gifeay wEe faerm w1 suferfa o afore emaeEe o snfuea gr1 tfel= & Ufehem
T 3= 8 9l AR o fau afufsan fafam)
9.7 U #t I FARIES o WY qEEHE STfaferan g1 o0 IRl o A fafau)
9.8 A C,HN ¥ ur< fafsr= weremal &1 woam fafew) 37 gameeal o segdes M
fafay St g ot o WY TS TH GoR H 2

II. SEUSHET FauT
<RSI FEl 1 WM g9 RN, X €l €1 78l R U URet &9 & aen
X M CI, Br,” HSO, , BF, 1% § @ ¥ off &1 Weha1 21 37eR1 TRl
F ok foU S FEEREA o AW H SRUSIEY SR ofH o qvEq
FOEE 1 TH S8 FANES, TEeNH dothe onfg faed €1 N, W i
B TN LI A
FANEE Fo CHN,HSO,; 1 S=iH RIS eEgsaehe Fed T
Uferthfes mofter WA eifa sl tfewa SRUSET @@ a9 @
(T 9.6) | WHfesr e WA THTemtsfem dau aad & s foerm o
e a9 W (273-278 K) 39 G99 o forg Tl g €1 Uieeeisitem
A o T 1 SR % SMHR T G ST Fhell B

e

o 2 o 9
N=N: N=N:

@ (N e ©
N=N: N=N:
(9
® ®
<> <> <>

®

T 284
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9.7 SIZCONGRGH
@Ol B
vt o6t farfer

9.8 9ifcree oot

9.9 QRMEGEE

282, @A fagm

ASSZUSHITH FANES o1 Ul T Tegq 37 1 AfAfshan g 273-278K
Y TS S | AEEH SR i Atatsman fasor | € wifeaw A qen
BRSNS T i AfAfHA ¥ S W § WAtHe wfes UHHE %
TR § uRadd i SEUSIeRuT ®ed €1 SRUr Whfd % R
SEUAITTIE oAF01 1 AR & i 3R 90 & q@a WA FR o 2l
CgH;NH, + NaNO, + 2HCI—22278_, ¢ H_ N;Cl" +NaCl +2H,0

ATSEUSI FANEe Th VR e 3 81 78 Sl o faom qen 38
o Tt ® fod T W WA @ AR w5 € a3 sraeen § S
g faufeq e S 21 =i SEUSEmHwREiane o | sifaa aen wea ag
W B €

SRUSITEH el i siffmaneti % &1 &9 9 3 Fall § siel S Hehal 2|

(%) TeieH gfqeemam stfufsrard den (@) sifufwrand e st gefsd
(Retention) T&dl 2l

(&) Trgerem fawemus srfaferand
TEUSAIH 99 THh 399 A< 9% (Leaving group) &M o HRIT
CI,Br.I,CN T OH 1% Tgel 51 Terd ¥ gfaeenfad & < 7
3 gE WHfeh 9o W eSS o hid &1 o g8 Arsgier safafman
g ¥ 79 & w9 H Fepa S

1. TMES YT HEARE AET R Wideema=
o1 aa@ § Cl, Br a9 CN AIfYRfim@ i Cu(l) it Sufefa ¥ Setar
Y YO HUA ST ekl ©1 39 AR ol Sreurer rfufiwar wed €

Cu,Cl,/HCI ArCl + N,

Cu,Br,/HBr ArBr  + N,

.-
ArN,X

CuCN /KCN ArCN + N,

TEN SR AUl i IufEfd ¥ SEUSEE @@u o faaed w1 S
BelisT et o SITAfRa G T e S w1 oft Si g | Sigl
ST Tkl &1 39 Afaferan ol TeTHE thfwar wEd B

.o QuHCL Arcl 4N, + CuX
ArN,X —

Cu/HBL ArBr + N, + CuX

e rfafrar &1 g o Sreurr arfafsran &t afer st Bt 2
2. 2ATESES MM gRT Wideems

STAEH 1 WY I god d Wadl § T8l Siel 51 9ehdr; fohg w@

STEUSIM o101 o foerem & tfafman ey seerRe 9 w4 €

A T 2

+ -
ArNCl + KI—> Arl + KCI + N,
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3. TRIEE I GRT Wfaeemus
e QESEUSITH FNEge i Afdinan weiteiies 3l ¥ &d § i
T SRUHITEE HRiRERe eraeftd 8 war @, S TRH % R fasfe
e U TeAES A B

ArNC1+HBF—>Ar NBF —> Ar—F+ BF,+ N,

4. H g1 yfaeemo=
TEUIHEHRY 3T (HITChiTeh 3TecT) 31erel UeHTe Sid et 3Tq=a FH
SRS e 1 Tl § sTafad Y 3o § oIk W HEel: HIehRd
3T ¥ TS § SATRfid B S B

+ —_—

ArNCl + H,PO,+ HLO —> ArH + N, + H,PO,+ HCI
v

ArNCI + CH,CH,OH —> ArH + N, + CH,CHO + HCI

5. TIESiTeRIct UUg T Wiewemas
I} SRUSAITaT @au fae@ &1 a9 283K T dg+ fean ST a @&
STASTTEed Bl HiHte 3d )

ArNCl + H,0O —> ArOH + N, + HCI

6. -NO, 9Hg gRT Ul
9 SEUSIIH HQeTRERe Sl i i Iufearfd ¥ difean rEerse o
Srefta faeam § W fman S 2, 99 SRl 99e, -NO, 998 51
wfcrenfd 8 S 2

+_

2

© + HBF, — NaNO, @ + N, + NaBF,
Cu, A
IR
et

(@) arfuferant fomm SEust qug Xy @ €

T sifufrand

T iR ¥ @ U Sl § S Gifew aodl T 3% e O
~N=N- a7ee o = foeatia S i 21 3 Aifies wo: T i € qen ool
1 TE TN H A &1 A SEUSITEH FARES Wi § S e W 36
T T W A el YU BTESerUS e STl &1 3H YRR i trafsman
T JTRITFERAT hed 21 38! YRR T SRUSIFEY o it Tt @ sifufwar 5
USRS Sl 81 98 Th SolaeiRnt fifewan 1 S 2

T 283
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o .
@NENCI + HOOH o" @NZNOOH + CI'+ H,0

p-EESIFESE ST (AR IS7h)

+ - +
Orim - i pmts Gpvend e

p-UHAIESSIA (Fer o)

9.10 A= ST sfAfwaret ¥ 7 T § ff SEtSitEs @9 9=+ 9™ § -F, ~Cl,
APt -Br, -1, -CN, ~OH, -NO,, 37f% ¥gl % Yor1 % ferw 3o0 "reafe &)
: ) A FIANEE To TSRS &1 Hid FaieH gRI el S S Gehall
AATOT A Foiia=ie o Feit & Tl FReer gR HEAEe 90 &1 539
Bﬁm FHIAT S Fehdl, Thq SEUSIHEY adv ¥ SRAGESIT Sl SXed | S9@ S

el B
Pl AEA 3T: SEUS g 1 3T TRl 5N YiaLenee U WWife wfaeenfud et
H TH H e ¢, W WY e steen giaeenfua s ¥ e o |

| S@EQUI 9.5 3 4-EZIeeA 1 2-siHIs=igsh o1l W thdl et hitl?

zsr  CH, CH, CHS
Br |
Br, Sn/HCI1 NaNO /HCl
273 278 K
NO, NO, NH,

HZOlHSPOQ

COOH CH,
Br gMno, Br
%
OH
a9t
9.9 Tr=fafEad aRed sifsm)
(i) 3-Hferefeie ¥ 3-AEeeieE (i) Ifels 9 1,3, 5-TEsHe=

284, @A fagm
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AR

WAL 1 SHIfET o TEgier WATST &1 Ufeshal stera Ufet gl o yfaeenfyd =ge= oF g&d 2
SR § T BTegiST WA o Wi § W 6 R-NH, i Wierfies T wed 2 Ty v
%! R-NHR' 312791 R,NH T § o qeiideh QA %1 R,N, RNR'R'’ &feren R,NR' €& 510
TR w21 T T gdias T w1 99l wfekha T 99F 89 W S E den fae g W fafia
U hed €1 S w1 Aitq G e H UHAT § TEEe W U SEEHIid seaei e e ¢ frden
FRU F TEH GRF F1 TE FIER HI ¢

T 9T e, ToTEe, UNIEE, SAIES SAE AT @ ot 21 3 RSN SEUe e wdt © e
ok difass o1 genfad e 21 Ufeesrer Uit o gt e, fafam, den H-etsiv R wifes faemaes
o et STHifEm o o T S1ei eTReRdl i Feifed shid €1 Ufeshel UHA St 9§ Yool &
B T WifeeR o o soiee fodies o o1as ug HA: aREdl ° 9 U6 B8 W &1 Qe
SFEif @ ool eeh 81 QAT 1 AfafRad et W Sufterd SrHEHIfSa seiaei el 1 SueTedl N
Frerffia gt &1 Asgior WA W Sufted gEgie THIYET 1 WEAl w1 AffHa oF YehR qel Wi $cas
1 WehTd TR T WieitHer, T Te qaigsh U i Tewe qen fasie o oy SwRer 1 WelgEe s el
FARTgE Wik, fadaes e gt THAl 1 ge=e o forg want & @ s @1 S 9o | T 9qe
w1 Sufterfa THfes T &1 efufmanticr 1 ae1 <dt 81 tHfes Tl 1 stfafmaneiera w1 (e ga
e feran <1 wenan 21 Ao o Wi o1 Uit woiiee steren UEifes TeEeRe ¥ eifufwa wid 2
ZTEUTAUHA St qeftereh Ui 1 WA e SehuuRHS oh &9 H fhan Sl €l

T TRATHA | e fopre S aTet ARersguattEm ae; fafa= yer o ity grr afaeenfad
orT ST Tk € TS STEUsH e o T TR g1 URe BeigE, WSS, Wi 9o T urw
FH HT AR fafer Sucred Bl #1 SRUSHFER 901 i WiHie ster W THiF & W gree sifafewan

Y Uit W&k W B 2
9.1 frefofaa ifrehi 1 wefhes fgdias To gt GiEl § oiffga wifSq qen gk SAgguTE
= fafeu)
(i) (CH,),CHNH, (ii) CH,(CH,),NH, (iii)) CH,NHCH(CH,),
(iv) (CH,),CNH, (v) C,HNHCH, (vi) (CH,CH,),NCH,

(vii) m-BrCH,NH,
9.2 frefofaa Fel o difiehl & fadg o fore ww vt e dfqe—
(i) WU e St
(it) g T gt A
(iii) UHAUHA T e
(iv) Tl wd sf<eraHE
(v) TUfeis wd N AfedfetEl
9.3 fr=fafad & FRo SR
(i) UeA &1 pK, Aforeiei| %t gom | sifus g 2

T 1286
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(ii) e st o foom @ Stefs dfef =@

(iii) AforetH i Bl FEeS & WY i ° rfaferar 1 W ToEied Biie AoEs 1 298y
TR

(iv) =Tl U ae seleiR faeemo sifafmaneti § eref wa v e g € R o A
TEHN GR1 A< AEN § BT a2

(v) el firee wueg sifufwman weféa et s

(vi) e UiAl o eRtstEg au tefthfes THAl 9 9 oo § sifus ol 2 2

(vil) Weiftes T o Gyeuer § Afaue SfemEs Seuer i wtHewd < S 2l

9.4 fr=fafed & #9 ¥ fafau—

(i) pK, @M o = w0 H-
C,H.NH,, C,;H,NHCH,, (C,H,),NH T& C,H.NH,

(ii) &TR&T Yeed o ¥ed %9 H—
CH,NH,, C.H.N(CH,),, (C,H,),NH T CH,NH,

(ili) SR WEed o dgd A H—
(%) ufel, Tu-Tegnfe, w fu-etgEgh
(@) CH,NH,, C;H,NHCH,, C,H,CH,NH,

(iv) 79 s1aeen § 92d gU R 1T Ueed & %e §-
C,H,NH,, (C,H,),NH, (C,H,),N T NH,

(v) 93Fis & 9gd HH H—
C,H,OH, (CH,),NH, C,H.NH,

(vi) v ¥ foemd & Jgd wH d—
CH.,NH,, (C,H,),NH, C,H,NH,

9.5 3T MY Y yREfdd Hal-

(i) TUSHATEH ot i BIaeA o (i) BRELEA i | -UHHG=A o
(iii) AIATA hI TIAEH STA H (iv) TIHHNA &1 qgHE o
(v) TUSHlesw TR &l WUAlesh o H (vi) TBIAHA HT TAEE o
(vii) e HI SEAfIATHE o (viii) WIUHTEsh 3% 1 Uiz 3t |2
9.6 Wfhe, fdioeh Td o UHHI i U8aM i fafy &1 90 Fifae) 37 sTfafshansti o TEmae SHie
ot fafam)
9.7 M W @y fewrh fafau—
(i) ehifeerawi= erfafsman (i) STEUSIHTOT
(ili) THAM SHERES STfafshan (iv) A Atafsman
(v) smeEe (vi) TEifeem

(vii) Tifsuer Sifer=e deawo
9.8 =1 gfterdq fromfeq wifsu—

(i) FEgea=T o d=iesh 3T (ii) o= § m-SE®EA

(ili) w=irgh 3T 9 el (iv) TUFEE 9 2, 4, 6—IESMHTIRSAT
(v) df<1a FarEe 9 2-hieueada (vi) ARSI 9 p-IaRefey

(vii) TFe™ | p-siHefTel= (viii) STUARE ¥ <feEd

(ix) TAT | s=Ed Uohleid|

286, wrae fagm
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9.9 fr= sifuafwenes § A, B, 991 C &1 9= fSu—
(i) CH,CH,I mi™“Nmma m%@wo“’ B NaOH+Br

(i) CxHN,Cl—SN o HO/M , g N 0o

A

(iii) CH,CH,Br—XX AW g TNO, ¢

0°C

(iV) C6H5N02 Fe /HCI A NaNO, +HC1 B H,0/H" C

273K A

(v) CH,COOH NH, A _ NaOBr  p  NaNO,/HCI  ~

A

(Vi) CGHSNOZ Fe /HCl A HNO, B C¢H;OH C

273K

9.10 TH WHfew AfiTh 'A' Sefia STHIfET o WY WA FW W ATk 'B' I € S Br, T KOH &
T TRA HT R A9 G C H N el AifTeh 'C' 7l 21 A, B T C AifTehi #T T T 3ok

sTregdTE AW fafau)
9.11 fy=fafea sAfafswanet w1 qof Hife—

(i) C4HzNH, + CHCI, + (te¥ret) KOH -
(ii) C4H4N,Cl+H,PO, + H,0 -
(iii) C4HZNH, +H,SO, (%) -
(iv) C4HgxN,Cl+C,H,OH —»
(v) CgHyzNH, +Br, (aq) -
(vi) C¢HzNH, +(CH4CO), O —

(vii) CgHsN,Cl (ﬁ)N:&Ié}:?CuA >
9.12 TIHfes Wt T 1 Afsue Sfemze dvavor § @4 T8l s S gehar?
9.13 TUciithfess ue GHfes mefte THAl *1 Aged st 9 sifafswan fafew
9.14 fr=fafad o v =1 daifad wRoT adzT—

(i) H9qed 3T0] SeAuM ol UHiHT shi 3Terdl Uehieidl § wH el 2l

(ii) Wt QAT 1 FaeAlE dEs THAl 9 st e 2

(iil) URHfeh UHHT T g § Uelithiesh UHIAT Foiel &Rk Bid 2

PO A T2 36 TR

9.4 (i) (C,H,),NH > C,HNH, > C;H,.CH,NH, > C,H.NH, > NH,
(ii) C,HNH, < C,H.NH, < (C,H_),N < (C,H_),NH
(iii) C,H,NH, < C;H,CH,NH, < (CH,),N < CH,NH, < (CH,),NH

T 287
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