I

T Toheh o AT o qYEN ST —

THIAT ST ST oF SHea=1 o €9 | Al
X TN, e T fifae et 2

T 1 e, fedtee T e O
Y IR0 Y HohTl;

THH! =T | W8 JUPAC TGd o TR
EF{W;

THAT oF foam &t @ Ul fafe=t o
avhmaé%-ﬁ;

T o T T = H TR
mefes, fedias wd gt tE o fadg
EF{W;
SEUSIaW a0l o for= =t fafeat qen
Wifes goft o Afient o gyewor °,
tSitss off €, s9oh Hee W1 guH W
TS|

9.1 Sfsit 3t eRwEsT

:

AN

UHIH!

QA T eI ErEErae SuhT A v aqeit & wyawur &
geafaal & wq ¥ ghar g

U, STHIMRT 3T0] | Tk AL@ A SRgeH WA o Ufeha
el URe @qel gRI faeend™ o Wi et AfTeRl w1 T
eyl ot st €1 whfa § 3 9id, e, teshdize qen
eAH T S €)1 Heelftd Sl | sges, W $iR sfwy
witaferg €1 & Sa-afwa ik, german — tgHfer 3R shigd,
1 STEN TR-A1 SN o T ke s € 94 H & fediaw
U gHg B R Uk GYlfud Aifies ‘e’ s SuEn
Tqratered | Teedes o &9 § fopan s 81 gfgg iafeeefim
‘g’ # o gl T T Sufted €1 wqeh SHifTEs eeol
1 WA JeSTlehash o &9 § Bl 81 SEUSI-EH e, okl Hied
fafr= WHfes AT ) 990 § TeFedt 2 ¢ 39 The § 3T
T Te SRUSIom 9o & faw ¥ fomga ST ura s

I. U=

T 1 omfn & U, S osteen Al gEgie TRATIRT Wl
Ufeshe Siveter URe Tl gR1 faenfud &R U g¢ = &
w9 T TAEN ST 9 2

IR —

_CH,
CH,-NH,, C,H.-NH,, CH,-NH-CH,, CH,-N e
H,

AT Y i, T o1 geiem Tear] BrEEst @ W 39 W
RIS T el €1 W o TESiH o ek sp® Hehid eid
T e WA &1 efa RS B 21 EesH o diFl sp? it
Heehl H W Ydeh UHIM o WISH oF STIHR TESISH 319fal e o
Herehi ¥ AT Ll &1 Gl UHH | EdeH o HiY herh §
Th SIS Solai el Teerd Tedl €1 STeg It geiae e
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9.2 zEfieeenT

9.3 AAG(

%1 3Uftefd o HRU C-N-E &0 (S E = C 121 H?), 109.5° ¥ FH Bl
2| 3T F TIU I8 0 AR | 108° B © S R fo 9.1 ¥ <0

T R —
/sé%@ﬁw

—CH,—
~CH,

—
CH,
4\_/108o

ferT 9. 1—2EafYerusT &1 fRfet smeta

st 310 o Ufeshal e TR Tl g fceenfia erggisH qeATgsti i
& o SR W THFT 1 iR, merfhes (1°), fadizes (2°) e gaaw (3°9)
o feren a1 B1 A% eHifEn | T gEgier WA R $1eEl Ar 9 wiaeeud e
a5 WefieR (1°) TH R-NH, 31e/aT Ar-NH, W &1t 81 afg o1t o
BIESISH WY &M@l R-NH, o T B3N 1 Fiqeendd 31 Ufeshel/iia
(R) 9 ¥ 11 € a0 3119 1 9 shl2 SMqen! fgdieres T, R-NH-R' W
Bl S Tfeshar/ifel T TAE s1erE fa= 8l Tehdl B1 T 3R BEgieH
AT 1 foremey Ufesha/tfa 99 9 89 W qdEe UHE s @) Ak g
Ufehra A¥a TR 99 99F & @ THHA &l ‘'’ 9o fa= g w fafsa’
Fed 2l

NH,— RNH,— N—H — N—R"
R' 7 R'/
mfas (1°) EGIRENPA) g (3°)

T ugfa o Uferthfoss T o1 A0 THIA 913 & qdore el ot
T O H, I Ufeshertdia & &9 § foran s 2, Si9— afererade) fgdeos
T qatas UHEl | S Q) stere e T HH e € 99 Ufeshel 998 %
A ¥ Yol YeohE T8 1l 218 1 AT feRan S €1 sTEgdHt ugfa o wHe
1 TTHHTT YEhH o &9 § eIl €1 3N CH, NH, %1 4 HeiA 8
IfE T *JEet H U 9 Afush Tl W THE e 3ufterd B a9 UHH el i
fearfa h1eA ] o1 Hen 99 3 92 7, 9 e o S, % 7S SugE
el oMt i€ Y S &1 e3giehra AT 1 ST sFIT @l Sl 21
3T~ H,N-CH,-CH,-NH, T % TZH-1, 2-EUHA 2|

fgdioh den gataeh THIA § N &l B2 Teshal g o WY Sigah fowendeh
% ®Y H Y i &1 3Tt CH,NH CH,CH,, %1 71 8 N-Hfoeiemmia
qM (CH,CH,),N &1 T € N, N-SEUfeiemmia| sifue 3o aroft 9.1
o feu 8| oo oel hree SEe S ged §Edl 7 €
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Uft U H -NH,, 99 S04 aed 9 €Y 91 B ¢ et THiA 1 wad
WA 3T CHNH, 21 9= wgfa # 3@ ufieim wed 31 7%
amgdeet ugfa o off Wi W 21 Ufiel TE 1 AR S g TiE o
U ¥ fa@ 9 o 3fd § | ‘e’ ST 1 Jfaerqd THA (‘amine') TR
¥ # T oo egdEt wsfa § CH-NH, %1 W S gl
grot 9.1 H e ekl we el W % g T eegdied T | KT T 2

AU 9.1-F® Ufehel Ud TR T oA mwugfa
o . W W smgdww

CH,-CH,-NH,
CH,-CH,-CH,-NH,
CH,—CH—CH,

2

1
C,H, —1|\1— CH,—CH,—CH,— CH,

C2H5

1 2 3
NH, —CH, —CH =CH,

NH, — (CH,)s —NH,

NH,

W

NH,
CH,

o

NH,

o

Br

N(CH,),

268, WA fagm
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T = EOCCiC|
n-MfedHH -1 -THA
iso- WfaeTaHi= T2 THH
et N-Hferug=H=
EIEE RGeS N, N-SEHfemeg~ =
CH,— N, N-SEUaf et = N, N-SEUfoae]ed- 1-THA

RGEIE] Tg-2-39-1-THH
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AR S
9.1 frAfafEaa T * wuftsw, fgdoen e gdas T o arfid shifea—

N(CH,),

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

(i)
(ii)
(iii)

9.4 SFfET et
et

AL C

H N 9 9 fafa= gaemet g &t 9= fafaw)

47711

gt FHEEEl o sEgdeE AW fafeu)
faf=1 Il g I | YR 1 FHEEEA Y= Bl 2?

WA w1 fore Trefafed fafisl | foren sman 2

1.

MEEr ArfiTent T TR

e A gew fawfer Fohe, Teifeam stemn wifeqm =1 sufeafa o
BRSS9 Yaifed & § UHH § srafed B S € el memm |
rget gR1 oft ST STUeEE B Tehdl @1 TE YRR ¥ Ageiew ot g
TeohHAl § a7aferd 1 =1 Wehell 2

NO, NH,
©/ H /Pd ©/
NO, NH,
B Sn+HCI
(i) ©/ or Fe+HCl©/

T iR ol TR alieh ST g STwE 1 el < Wt €, Fiifen
sifaferan § S FeCl, S@sTaefed Bt Bregiaaiiite: o7 3l 21 37a:
el MR TR HH o fU BEgeRlie 3 i 9gd ®H WA H
TTTIHAT Bt 7

. Ufeehet Togsl o1 UHMTeTIRE

AT Theh 6 § UG ¢ Toh Ufesher 31efan dfTel eaigel § shie-gelisH
Y AT g Serdl § fagferd 81 s 21 o7d: Ufoshet stean afsiel
FAEE ST & WA faerad | AT gfaeemay sfafean @
& forae defror W] THiAT (-NH,) 998 9 gfaeenfd 81 S 81 st
3] R C-X & o foger &1 Ufsha i STFIeTIEEs (ammonolysis)
Fed ¢ g8 Afufwar 373 K A9 W Hel a9 Aifer § FUd 21 39 TR
T W Wefes T TR ot @ SHeER it 8 3R qH: Uewha
eaEe U AAfufeman wieh fgdioe ©d qdEe CHA qun siad: =@
STAIFTEY A0 o FWehell =

NH, + RLX — R-NH, X
BlRETWI yfaeenfya smifTam o=

e 1269
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+ -

RNH, 255 RNH 225 RN 25 RAX

o o o W
(1°) 2% (8% S Squr

39 faferan § Somgel 1 WA 9 stfafsamsiier 1 %9 RI > RBr > RCI &l
21 Ty ofav ¥ g UHH Yo &R SR SfRA § W T ST HehRdl 2

R-NH,X + NaOH —> R-NH, + H,0 + NaX
sateTEe o Te srgfaen € o o wofuss, fidee o gdigs wie
A = SHIFEE e 1 fager wra e #1 Fefa st enfuem ® oF
W W G SR e UHA g Hehel )

3@ER0l 9.1 frafafeq sifafwenst o fou e T fafar—
() weAffers NH, %1 C,H_Cl o @l sfufshan
(ii) f<iT FANES H1 FAAHSTTEA q& I G &1 J A7 CH,C1 ¥ sAfafswn

el
i
- C,H,-C1 C,H,C1 _
) C,H, CI- C,H, NH,——>C,H,N-C,H, > C,H-N-CH, % () %)
FARES ST N-Uferertsre !
k ufererd C,H, TqTF
N,N-SEUfUe A symifem oao
y NH
(i) C.H~-CH,~Cl —=2»C,H,CH,NH,~ 2% ¢ H.-CH,-N-CH,
|
ElREIREES EERICIE] CH,
N, N-STeH et et em =
3. TESTSell ol T=rE

L Ao T B8gEe (LIAIH,) 319 SR BI3gSH g
F1afed gt wafles UHiF aa 21 39 sifafwan <1 S UHE Soft o
3RV (ascent) ®, Aiq IR THIA § T 31k shred aret THHA o6
o= o foman s 2

H,/Ni

-C=N > R—- CHs-
R-C Naig/con > R~ CHr NH,

4, UUTES T TU=EA
e ofifeam tgftem engEe g tufhd gl UHH <A 2
O
I (i) LIALH,

R-C-NH, THZO) R-CH,- NH,

270y W fagm

Rationalised 2023-24



5. Hfsue dfemrgs dyewor
fsue GYwo 1 A Wt THAl o fatem o ferg femen S 2l
JferrEe WTerr TR TEgeEEe 9 sifamar gu dfcd e @
WP A0 T S Ufeshel S o W1 TH F o 9 &
SASTIEE BRI Hd WeifHer Ui S il 21 Uifes wefher Ui 39
fafa 9 &Y o <1 wehdi iR e Somse dfwes 9 uw RumEA
o 91y AR gfqeendq; sifafean & Y gehdl

0] (@) (@)
[ [ [
— —cC —C
~ KOH ~ " R-X ~
O— —N-H —c— —c— 7K
[ [ [
0] (@) (@)
Sferaree N-tferasifaase
© (@)
n I
/ \ _C_- +
@ N g -NeOieg, CON L po
— 2 - a
\ﬁ/ I (10 Tt
(@)
(@)
N-tferaseiaee

6. BIRATT SHTHIES TwteRTuT 3rifeRaT
BHUE A Wafgs A o fatmm & fau ww fofy foefaag =0 foad
frdt taES &t NaOH & Siefig 31@l UeHifas foema o side 9
srfufepan e € 59 Frefie sifufean o tfewa stean WRe a8
T UHIEE o HTaitael shie § UHIA o shisiiTel TATY] T 8l

T YR U THH § TS 9 UE &Ed &H ol ¢l
o)

|1
R-C-NH, + Br, + 4NaOH —> R-NH, + Na,CO, + 2NaBr + 2H,O

SEER01 9.2 frefafead aiaddl & fau TEmEfes wHe fafae—
(@) CH,-CH,-Cl¥ CH,-CH,-CH,-NH, H
@) CH-CH,-Cl¥ CH-CH,-CH,-NH, ¥

&
() CH,-CH,-Cl — S NaCN _ py oy _c=N —T 3 CH,-CH,~CH,-NH,
FATLE AT WO 1-THA
() CH~CH-Cl —SHE®NaCN oy oy _cz=y /Ny oy _CH,-CH,-NH,
FARI e KOEGUDEEIECER] 2 - freeTa
(sf<@ =ARTEe) (I wEEe)

o 24k
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S@ER0T 9.3 f=fafad i G=AT Te SegUiedl M fofay
() UHIEeS S eHHE SRS sfufE grR g 2 B
(i) S—IUHES o BHAM SHAES = 9 g THE|
g (1) WA § A FTE 21 o7 TS o) H AR e WA B =ifet) =R e
T o GRIR TR i W TS STEgdeE AW frefatea 8-
CHS—CHz—CHf(l(l)?—NHZ SRS

(i) STTUHES | hra- TH] o Tk QUHCH UHES B ofd: SiunEe 9 ©:
e ok WIefies WWifes QA g g

NH,
O/ el s1eren SesT=Ee

AT

9.3 o7y Freferiad Iied g Hai?
(i) = 9 e
(i) S=MT ¥ N, N-SEafIefe
(iii) Cl-(CH,),-Cl ¥ BoFH-1, 6-SEUHHA

9.5 aﬁﬁ[aiw TR Uferthfeess UM Hee Ty arelt T €1 < 1 iUk hreid AT aett
Wt WA g9 qe 369 S=ad UHIA 3 31 UfTelia qen o= tRedie
A Bl €1 WY WSROl o <R SdeRyl gRI SRR 9§ Wi 81 STl 2

et Wferthfees WA wial o facia gidl €, @it oe Sl o STujeil o a1y
TIESIoH e o Tehell €1 Beiieh, SR § gfg o &9 Steifeit (Hydrophlic)
Ufeshel A g Sl € 37d: Sl § faetad =2l §1 S=aat UHiA Sl § S
w0 9 e B §1 WA T IS TH Uehiei i SRS Y R
HAL: 3.0 T 3.5 HFAA W 3T QHIAI T Ueehigell shi St W fereiaan & e &t
e Y Tehel 1 - 137t T - 1-UHH § ¥ % i | sifres faom
2T S 7 W R R S e, $u T Sl F foer 2
| SMTUeh! 1 BT Toh Toehleiel UHiA w1 qorl o atfereh gfer il & aei Ui s
ol H Yoo Sfeenvae gregieH s SH 2

eItk Te fgeiaeh UHA H Tk S10] o1 TgisT 9] 6 3T7] o BIegiST
AT § AT B o RO STH AU GEe Bl ¢ 98 SAavetivash
e Wrafaes UHA § fgdiaes THA 1 gor | gEgiee ofEe o fa |
TTESISH TAIYST 1 SUCTEAl o shIR0T SAfeeh Bidl €1 Jataeh oA o "reeiem

242y @ fagm
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fearT 9. 2—-wreifer Wi H
T3
BIESIST  STaHT

R RS V[ o 19T o HRUT e e &l gl 7 gareaet
THHl & o] &1 A Ffaiad gm—
et > fgdiae > Jdaes

TeAfhes T o Iuferd Sfauenfvas gegem e & fox 9.2 o e
T 2

"""""" 0 D T
R—N—H:erren N—H- N-R
H H-e
----------- H—$—R
H ...........

T THE 2N S arell UHED, Uehielall Ud Uoohdl o Fa<Hleh
HRoft 9.2 ¥ g9ig T gl

AU O.2—CWISAT TUM MfUeeh FoIWM alelt UM, Ueehigicll Ud Uoohdi o oaeHichl ol qorl

ok W o=

9.6 RMEFEE
sithteens

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

SIS TS TIEgo WRHIYRT i foR[asRumeehdl | TR e Ageie TLHTT] T
SIS Soi I H1 suftdfa UHfF w1 Wfwd o @ 21 A
R G St BEe WAST it wen st Ui i sifafswman 1 gy fruifa
wl &1 gufe wofeE (NH), fadw | N—H|) o e i
(> N—) %t agn it sifefwnsii # famm dei &1 s s, sm@atm
T T 1 SURETd o HRO UHA THHI 1 HE HIBR Hdl &1 Yl
F B Sfafme ® e A= & T 2

1. QA ST QTRhE IO

1T Thia B oh HIUl UHH o/l § Afafshan Y a0 st 2|
R—NH,+HX —> R—NH, X

.o (=@ 4 _
NH, NH,C1

+ HC1 =—

(UfTetT) (tfeifm wiEs)
i 273
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A o190 NaOH S &R o siffepan sieh fug Qi gsifa et €
R§H3i+6H —> RNH2+H2O+)E

Ui wau St H faeia g Ser S s faeasl o sifaem g €)1 98
sAfufsren St o Stfacr IRt hisifTeh AMTehi i THH ¥ Yk w0
UR 2

A T @S ol 9 SIfafshan 5/ @l o1 S STeh! &R Yahid
1 WA &) T o Tk ST ST g7Tel SUFEerd 8 oh vl I8 Tgd
Qe 1 ¥ SAIER It ¢ | UHHA oF &R [0 1 39F K, T pK, &
M W TR ek weldifa eame w1 S ¥l 2|

+ _
R — NH, + HLO =—— R — NH, + OH

_ %_&Hs E&)I:IE

~ [R-NH,][HO]
+ |:| -

_ %_NHSD@HE
syl K[H,O]= R - NH,]
FAan K, = %{_&HE@HE

> [R-NH,]
pr=—logKb

K, 1 T S sifueh 2 8 S1een pK, 1 7F S H i €, e
31§ YEd BT €1 S UHiAI o pK, A "R 9.3 # faw M g

STHIFET ST pK, A 4.75 BT 81 Wferthfess THiA, Tegior TH] W Ufesha
TGl o +] U9 o RN SAE TR S BH § ST ¥ YO §Re B
g1 9% pK, M 3 ¥ 4.22 & WA B €1 TEY SR WAk THA URet e i
“oPRH T (TR AR A SR % T S G g A 2R

J‘?*Wﬂm PK,

BT 3.38
N-Bferemgda 3.27
N, N-SEHfUeHg~HH 4.22
TIHA 3.29
N-Tfree = 3.00
N, N-SEUfIeu e 3.25
EESIELIE 9.38
EAEEOERIE] 4.70
N-Afererdfret= 9.30
N, N-SEafoertfTel 8.92

Rationalised 2023-24



gfceenfus o +1 e [ Y9 o SER W UHA % K, 7 oh gfaaed §
Ikl Fo formicat foa gendt €1 WRforeh g o efafied $o 317 3,
S fereTEshasH g, e stadem anfe ot UHiA ot &Rk g qmed bl gier
W €1 38 R FTem i) envehl sqen S Frefaraa sl o fiet s
U aht GTEAT q9T STkl B Halel
UHHT ST eIRehdl Seh! ST W Heifed et €1 UHiAl 1 aRehta 7o 3 9
W TE01 Y YR M i Fged R R e €, THA 1 g | e
e eferer Tomlt Bia1 & UHH Sat &) e R Bl @l
() UGohHIA SFTH T

ET &N Ueoh-HI 3R ST 1 eehel 1 ol i o folq Sehi

e & ifafewar &1 e i

H
R—N: +H  — R—

H

e

H_l}I: + H+ : H—
H

Seiae o i i Uehid oh SR Ueshd (R) HE Soia i Aeeie
1 3R eoheld € 3R T8 TohR U FIZSISH o ST el JTel &
W W WEEH o foIu SUCTedr & g1 3d €1 5ok Yol Ui o arw
TN gfaeenfya STIfEm 3T, el THE o +1 Y9IE o hRYT A
o forqeur gRT Tt Wi il §1 37 Ufohal-UHH it § e
&R 2 €1 3afeTe Uferthfeeh THH sh1 eenar 38 Sufkerd Ufeshel 99
1 &I GG o WY gl =fey) THg wewen § 98 % &4 @l 2
el grereen § WA 1 &A1 1 %H ARG FH H B 2 S 39
G B— qarges UHHE > fgdioes e > wafges U > st
(NH,)| SRt 9.3 & U ¢ pK, & 7 & T 2 § o a8 %9 <
el H ShETIER &1 Bidll STeltd Yerken H giaeenfya smifd sArm
T TAIE hael Ufeshel T8 o Seded Ha hid oh 9@ (+1) W &
ek &Y g, eifug a1 erupet gr1 faemEes Ao o fARk wwar 21
P 1 SR TSTa1 <1 Bidl © SHehT foeiash dis 31 &1 8 Bl
S, ST % TTI &1 H 39 TEN o

T | SIS 3MEeH qdT faeiaehT gRT T oF &° & ol oA

OH,
H
R,  ,H~OH R

|, \+/ > N+
R—-N—1-OH, > N > _N—H-OH,

H R” “H-OH, RY/

oH,

10 20 30
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TRt ST e H T A sifue B §, W
UHIF 1 &I Yieed Sa &1 M B =Tl 1d: Uferthieen THHI
FI AR 1w, WA > fgdiae > gdaes g =nfee s fob wfors
T9E & fIOd H 21 g W9 Ufehd THE—CH, &1 Te B 8
T W TRgo oTeee | i ffam aren e @ afk Ufeshe TR —CH,
T © IS BT A1 TegreM STEyA | fafam aren o s9fere tfesha
TE T WA H e, S ~CH, § -C,H, ¥ T §Rehal ame o
%Y § qREd B STl 2| 37 Sielid g § Y g, faetae dise
TqTE qen FAafam aren &1 Sfed TRERe 99d &R Jiaed ol HERo
FA 2| Sl oo | afora @ik tfore gfaeenfua Tl o ares
e 1 HH 39 YHER o

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

(@) UReUHE S

Ui o pK, %1 A hH Afus 71 TE @ €2 UE sEiae § R
I=SfA qo o URA THA H -NH, 998 @Y 9= g 9 J1 Fe
21 TEY SIS TRHTY] W SUTErd STEEHISTd Seieei e, S oer
o WY A o %R0 G o fA #u Sudsd gl €1 A a1
el &1 fafa= A foad, 9 ey qen fe tfei= fefafea 9=
GTIeT 1 TR T gH 3R qe Tev | ufifor UfediftEm s o6t
A I SR FEAT (Shepet) Bl T

C;NHZ KIHZ IJ\rIHZ f\rIH2 NH,
Q! — B
S B L &
) =
I I v A%

III

A=W oFEE &1 TRl =AY

+ +
NH, NH,

O-0
I 11

fferes g 81 31a: 3y Frehd et Tehd € fop Uhefie (o= o
HEAT) Ufefifrm e § stfue Tl gidt 81 ord: Telia stean o=
Ul UHHT T FIeH TRl S1ere SReR U1 S BRI gfceeia
tffeli § a8 @ T € fF sowd gE e 9| wgE S
~OCH,, -CH,, &1 Jieed | gfg %l 2 S eieRA W= ol
e S -NO,, ~SO,H, -COOH, X, 3d ¥ % &l
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3aEeor 9.4 frafafad it e Yeed & ed %9 § fafan—

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

zor ST UHHT TH SHIE % AR qeed | HHT 1 % TH THR -

(C,H,),NH > C,H.NH, > NH, > C.;H.NH,

2. Ufeehe™
TfF tfokhal eogel o W Ufesmed sifafean @t €1 ([W waE 12,
Thh 6)
3. Ufaem
Uelithfeen den WXiifess wefhes wd fgdias TiF tfe wiiEs, TeEerRe
3R U § Afgeaht gfaeenas Sifafean w3 ©) 98 sifafma Wfge
FEA 81 39 W AfafRa w1 -NH, 12@0 > N-H T H Iufeerd
TIESISH TLHTY] 1 Uflel TU8 SR Fiaeend g Tehd 2|
e sifaferan 9 o Sl w1 THEE Hed 21 I8 sAfufwar THH 9
1k gae aier, SI9 fries & suftafd o g St @ s etfufewen o
a9 HCl 1 e 9 w1 3 o) foreenfia =63 2ar =1

/\CHS - H CH,

. | I+ 1
CHANH G-Cl—> Cszgll\f—(F—Cl — CH-N-C-CH, + H-CI

[ \2
H GO H o2
T N-TfoeueEe
H
| e .
C,H.—N: + CHS—ﬁ—Cl — C2H5—1|\T —C—CH, +H—C1
| I
s, o CH, O
N-TfIeTue=H= N,N-SEIfUeueaEs
CGHs—in —H + CH— ﬁ—O—ﬁ—CHS —> cGHs—il\i — C— CH, + CH,COOH
I
H (0] (@) H O
AU THATEHUTRIESES N-TheTugRmEe 31ema
THA s=iaa RS (C,H,COC)) ¥ st sifufsman et €1 30 sifafren =1
ATEe FEd B

CH,;NH, + C6H5COC1 - CHZNHCOCgH4 + HCI
HIIHA I FANIES N - AfYe~TuaTEs

I 39 S & o T qen swaifeafors st o1 STfafwan | ura S &=
BIM? F FW o a9 W U 9 fafeman g au ah 7

e 2%
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278, W fagm

4, eprfeieTar Stfirferam

Uferthfesn qen UUHfes Wiafhes T, sdied o wenifas qrefeem
FEGHEEE oh WY TH i W TUgH T9Y SEHERAES HeEl
iU 1 for=m et €1 fgdios td g Ui = stfafmean &1
<gTictt | g9 stfaferan i errfeiemam Tfafsra ereran eTegrmFTEE wierm
FEd & a1 I8 Wi T % wlieron § Wy Bl 2

R—NH, + CHCL + 3KOH —> R—NC + 3KCI + 3H,0

5. g A W rfaferan

@i o1 ud Tifedy mgeRe i afufshan ¥ WM (in situ) ST TE
A o Bt UH TR TR W STen-3Tel WE § SAfufsman st B

() Wefter Ueiithies WHIA g o7 9 Afafhan g Ueithieeh SRusEM

AT S B S ST BIH o ShROT HISTeHeh: ATgeisT e el ©
3R Towhigicl a1 & | AE2ST o1 HEcehd: Tehtel o1 S92 UHH et
T G % ke H fRa San 2

+ —
R—NH, + HNO, NaNO.+HCL "ip_n,ci] 29 goy + N, + HCI

(@) e UHA AEeE ot W HH d19 (273-268 K) W SAfaima HY

SRUSATEE @l st &1 g8 A H U Hewqul @i @ e
ST fafg= 9&R % tOHfes AR o 9yaso § g g1 faeT
quiq @e 9.7 H fewan T B

NaNO, + 2HC1 + =
% —_—
pr———. ~ CH; —N,Cl + NaCl + 2H,0

ufela FSTEUSTH FARES
fediaen 3R qaiaes UHI TEed ol § f9=1 WhR @ stfafswan et 2

C.H, —NH,

6. URETHEHRIME FTES | rafeRan

Fi gewita FEs (CH,SO,C)) o fement srfierer +ff wed
2, mufier &R Tt Ol O e1fuferan ieh HewHaEe a9 B

() I=STTHHIN FANEES X Weifiys A 1 AfufmEan 4 N- Treresi-

Yol THEZE 9 B B

i i
Q?_Cl + H—N—C,H,—> @ﬁ—N—C2H5 + HCI
| |
o) H o)

H

N-TReaHehHES
(aR ¥ foeta)

HEHIAIZES 1 AE2oH W SE! BESSH ool Teiaei G aiel Hehiie e
1 IufEfd o IO ool 3T Bt 21 37d: I8 &R ¥ faod 8 2
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(@) fedfos T &1 sifafewan § N,N- SRuee=achqEe o+ 8l
0

Il
Qﬁ Cl + H—N CH—>®S N—C,H, + HCl
O CH O CH
N,N-asﬁfuaasﬁm—qaﬁnﬁg

N, N- SR Eeh HAEE § hiE 9t BEgs WA, AEeisH TR |
TS SET € ;T Tl el Bl Ao &R ¥ fae B 2

(1) FarEe THA I aehia Faree 9 Afafswan &l | fafa= ot &
T &1 I8 1 oo d aidehite Faee ¥ - ger 9
arfafran et €, Wi, fodiees we qdts UHAl § fa9g o e 5
fHson § goreh T W T Bil 2| TR SASThel sl TEehiTe FAES
& TIH W p- TEAHCHITA FAREES 1 FAT gl 2|

7. SOGETREN Wiaedma

I Tl UGl © fob Uil oier STt Heemnel o1 TRt it §1 o1 T
et H HF ¥ M W Haifye soee TNd U 87 -NH, T8 %
e § eyl qen 7 Tl W Afieh Sele B o ohg o ST 81 3Td:
~NH, 99 3779 9en 377 fAders ud wifereneh wikas w9e 2

(&) s
el et a9 W S S 9 el w5 2, 4, 6~
1 The TgaT 1 2

@ +3Br, TR ©/ + 3HBr

ifrei

2462@@@&1@?

WWifeR T 1 soleiRe giaeere sifufwenet § qea e et
=g srfaferarelierar &1 wfaeemas el qen o7 <A T W B Hehdl B
Iz 7 tfAfer o1 ueher ufaeemdt == 91 81 af -NH, 998 & |feao
999 1 Y FrEfE HE? 98 -NH, 99 *1 tEies tergre twhicer
SN URErd i o o8 Sifed qiaeerdd wien SR R ofd | wfqeenfua
THEE 1 Ufaeetyd UHF § SaeTaEted &eh (a1 ST 9l ¢

T 7
H—N—-C—CH, H—N—C—CH, NH,
1
(CH,CO0),0 Br, OH or H’ 2
@ Q) o () 25 (Y.
N-%f7a1 TegAHES Br Br
(TERfTmES) (=) 4-SATE e

e p2749
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IFRfaEe #T TEeeH W IR Thih! Saag el Sifais qeaT]
ﬁaﬁmﬂ‘g{mmmm%lsﬁﬁmw%—
.00

S |

>N~C—CH, < \N C — CH,
m:m@mmm@mmﬁwwﬁméﬁﬁ?wﬁ
T T o feIq 1 ITET BT 81 FHAT -NHCOCH, HYe 1 |k
HE U T | %A e B
(@) R
el oF e AR | TR -l o SifdRad 3T Shiekaid
FHTeFieRToT S Wt ad §1 IHh STcIEl YAl Aty weAd | UftelH
W TR0 HT Ul 3TeE S € S der fdeek 21 g R ey
Td 7 G ok Al Aol Fd H1 ot Hewyul a2l

2

NH
@ HNO,, H,SO,, 288K _ © ©\ @

(5 1% (47%) (2%)

Ueifeetd  SAfafshan g1 -NH, §98 1 IRI&0T Fteh A15eehiol Sifafshan
1 FEfE fRan s T € iR - 3T %l 9ed SIS & w9
wTw TR S TR €1

NH, NHCOCH, NHCOCH, NH,
[ ] (CH,CO),0 HNO.,, H,SO,, 288K ( j OH or H'
o2y > >
NO, NO,
Q‘Eé < 3S p- ”33.,\ Q t é INIES] p- |3§ Q al
(1) TR

el % TRy o B S gR U e TEethe S
2 S HowIfir o % WU 453-473K 9% TRH HH W p-UHiAESA
Fewhiten el fS HHI: Fehiiees 3 o wed ©, e SR & &9

T o 2
NH HSO
@ @ 453-473 K © ©
SO,H
Tfeifam BEeeH Tethe et e oTF

(swﬁqﬁa 3MI)

280, W fagm™
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TGAom FANES o WY 90 M oh HRU UG Fieed-shided
arfaferan (Ufehom T tEifee) &t et Tgfafem FEe T oy
A © S 39 SAfAfE H S %1 HE w81 9 a0 o ¥ ufedE
W1 TEISH U O U HY odt @ SR R e & st | gaa
fafra® TUE # WE FTER F 2l

AR

9.4 fAfafEd &1 37 J8d gL &R Jaad o %9 | farau—
(i) C,H.NH,, C.H.NH,, NH,, C,H,CH,NH, Ter (C,H_),NH
(i) C,H,NH,, (C,H,),NH, (C,H,),N, C.H.NH,
(iii) CH,NH,, (CH,),NH, (CH,),N, C,H.NH,, C;H.CH,NH,
9.5 frefafeq Ta-sRe Afafsran &1 qoif HIT qen IRl o 949 fafae—
(i CH,CH,CH,NH, + HCI - (i) (C,H),N+HCI -
9.6 dHifedq s faaaq =i suftufa ° Afde e & snfued g/ el o Ufeshem
T 3O 8 9l Sael o o stfafear fafem)
9.7 TUfTeiA &1 I<iadl FAEs o | qqEes ifafwan g Sa=1 samel o W fafew)
9.8 A C,HN ¥ Wi faf=1 gwreel =1 we=m fofaw) 39 gl o regdiedt 74
fafay < T1gew ovet & WY ESeH T g I 2

II. STEUSHEH &0
U waull &1 W g3 RN, X 2l €1 78T R U URel 99e € ae
X ¥ CI, Br,” HSO; , BF, 37 | ¥ i off & Gehal €1 ST ATHR
FH h AU SHh TEQEhEA o AW H SEUSHIN e TFH o q941q
FOMEE H1 AH SE FANGEE, eESNH Uothe onfs forad #1 N, R
SRR T e ¥ SR % N ¢ HoN,Cl ] AR
FANEES q4 C,H N, HSO,; I S=iH SEUSIEH BEgedehe FHed 2l
ferthfes wofge A eifa sreurel tfeshel SRUSIAEIH @@ ol &
(€ 9.6) | Wifew Wit THA TOeRUSIaY @&u - & o faoed o
e a9 W (273-278 K) 3¢9 999 o fow T B 21 tierisitem
M o T i TR & SMER WG9 ST Tehal B

e e

NN e & S
N=N: N=N: N=N:  N=N:
(9
@ @
<> <> <>
®
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AN B
frower 26t frfer

9.8 it opoT

9.9 QRMEGED

282, W fagm™

AU FANES i Uel T Tegq 31 w1 Affshan gr 273-278K
Y TS S B EEE 3T i stfafsean fagor | @ Wit Eewe e
TSN 3Tl 1 SATHfHA ¥ Iq= L &1 WATHw Tifes UHA o
SRUSEH W URadT 1 SIEUSTeul wed ¢ STEFEl Whfd o hwo
SRUSITH a0 1 HESROT &l i SR o € R WA Y od B
CxH;NH, + NaNO, +2HC1—2227% _,C H_N;Cl" + NaCl +2H,0

TSI FAEES Th WEH e 39 81 98 5ia | faeig dun 32
H Tt & fohqg TRA Y W WA § AR B € TE S feee § A
Y fasfea &1 S 81 S=i SRusEETsieane sia o sifacd aen e
W T e 2

SRUSHITEH aul 1 Sfafwaiet i gt &9 9 < Fanl § die o1 Wbl 2|
() TereM wfaeemad sfufsward den (@) sifafward e srtse qfea

(Retention) &dl 2l

() EEIS wfaeamus sthferamd
TEUSAIH T8 Th 3qH AR 998 (Leaving group) &M o R0
Cl,Br,I,CN W& OH 3 99l gR Wl ¥ Wfeeenfad & S 2|
3 g WAfew 9o W eSS G Hid &1 o g2 g eifafman
g 9 719 &% ®9 | el S 2

1. TISS AYUST HEAEE AT gRT Uiaeama=
o9 g | C1, Br @& CN Tf9eRUfiri st Cu(l) st Suferfd o T¥era
Y YORT KA ST Tehdl &1 9 AR 1 Seuraw fufmar wed B

CuCl/HCl o prci 4+ N,
+ —
ArN,X CuBr/HBr . ArBr + N,
N
CuCN /KC ArCN  + Nz

TE SR qEel w1 IURAfd d SEUSitEm @au o faeed i 9
BellsH o1t W AfAfha gRI FeAliA e1ere S i oft =i gerd o Sirer
ST TRl 21 39 AR sl reH erfufeRar wed B

, - QuHC Arcl 4N, + CuX

ALK TCu/HBE ) LN, 4 cux

M RAfRaT 1 o o Ssurer stfiferan 1 afsd aiferen gt 2|
2. 3MMASEE I GRT Wiawerus

SN &l Y I~ god § el § &1 Sl S §ehal; fohg S@

TEUSIEY @9 & faore &1 sifaferan weRmd e 9 &9 § a

SR T 2

+ —_
ArNCl + KI —> Arl + KCl + N,
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3. WANIES & GRT Ufaeemus
v TFeEUSITo FaEe Ft SIfafwan weiRisis o ¥ FUd ¢
T U Teiiiene sraefud &1 < 7, St T/H e W famfed
Tt URE TEES < 2

ArNC1+HBF—>AI‘ NBF —> Ar—F + BF,+ N,

4. H gWT Ufaeemus
TIRUIHIEhIE 370t (WhIThTen STret) 31efa Uil Sid gl STT=ra e
SEUSITEH Se0n ! WA § S79rad o 34 © 3R T HHel: HIehRy
I AU U | Ao 8 S 2

+ -
ArNCl + H,PO,+ HLO —> ArH + N, + H,PO,+ HCI
+ —_
ArNCl  + CH,CH,OH —> ArH + N, + CH,CHO + HCI
5. TTESIeuel OYg gRT Ufaeema

g SRUSATTIH 07 foeram 1 a9 283K @& @+ a1 ST at oo
SaTTEfed 2R wHA <d B

ANCI + HO —> ArOH + N, + HCI

6. -NO, {Yg gNT Ufereara=
9 SREUSIEIH HOSTERe Tl HiR &1 Sufeafd # difead Eere &
Siefta faeem o TRy foRan 1 €, 99 SEUStEY 998, -NO, 998 5N
wireentud 81 S 2|

+ -
1712c1
O + HBF, — NSNOA @ + N, + NaBF,
RS NEITED
T
(@) srfafimant fod Teua wge iy Tear @
g srfufmamd

T Afaferan § ur U Sl § <A Ui aerl W 3R Sigd @
~N=N- Tsi¥] o o= fereiRa e g 21 3 2ifieh wro: T 2 @ e o
1 TE TN H 3 B S SRS FAlEe WiAe o sifdfwa E T 36
W T W G B YU BIRSeUSeS Sl €1 H WeRR Wi SfafeRa whi
o 3TffeRan ed 2 38 YRR 9 SEUSIEE ouo i Ty o sifufwan gr
WUHAISIESE St 21 98 Toh el Sifafshan 1 Smew 2|

i 1283
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o _
@NENCl + H—@ oy > @—N=N—@OH + CI'+ H,0

p-EEgIFEUSE=H (AR IS7h)

+ — +
O+ i Dpmte Qprmn Qe

p-UASE (den )

9.10 (e SR Afufrnet ¥ 7E T € SEisim @ o=k awm ¥ -F, -CL

APt —Br, -1, -CN, ~OH, -NO,, 3% ¥9gi % o1 o fou 3w wreafie 2
) ] IR HIANES T AEEES ® WY TS gR A SR ST ekl
AESOT H  Foa=a o FoA & AT W gR GEAEE WqE F WS T
Bﬁm FHAT S Fhdl, fohg SEUSAITIH TE0 ¥ WEAESIT Sl Tedl § SH= 5

’ Hehll Bl

o1 Ao 37d: SRS THE 1 1= THel gRI Wfeeenay U wiifess wfaeenfua difirent

F H W EEE T, S W A S1efel giaeenyd A § T8 |

SEERTT 9.5 &9 4~ i 2-Sa~igsh el § hdl ufRafdd Har?

=sr CH, CH, CHS
Br |
Br, Sn/HC1 NaNO. /HCI
273 278 K
NO, NO, NH,

HzolHSPoz

COOH CH,
Br gmno, Br
%
OH
qgAtRa g
9.9 fmafafEa wfeds Fifsul
(i) 3-AiEUeE | 3-TEeeieE (i) Ufel= 9 1,3, 5-TEadEi

284, WA fagm™
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ARAKA

UHIHT 1 i & eggier WRAs 1 Ufeshal toen URa @qel o wiaeenfyd sge= /M dehd €|
SR ¥ T TSI TRATY] o WfAETT § W Tl R-NH, i Wrerties Qi e 2| fgediaes T
%! R-NHR' 372591 R,NH T § qo1 qeiiaeh Qe &1 R,N, RNR'R’’ steran R,NR' 6= 510
TR w1 fgdiash T geftass Wi 1 gt Tfeshel T 99F @9 W W THA qen fa g9 W fafi
U ed 21 ST ST ST A e H1 UHE H AseieE W U ST Soiaei I el § foeh
FNU A A &R F1 W AIeR Il 2|

U W T, Sese, UAIES, TUIES StE AN § adt €1 3 SEgeH e T Sl © fored
ok Sifask o1 geifed gid §1 Ufeeher THe o solaela o, ffaw, qen H-s1evm &Res wifess faomaes
¥ yfeeenfuq sToifam «FEH o wnfae stei aRehdl i gufad #d &) Ufeshel T STHIFET 9 Yoot &R
2 21 Wiifeer ol o goiee fomiee o oo ash Tqe %usl: &Rehdl | 9ig U6 g™ #d €1 Ufrel=
ST § gt e 81 U o1 SATafRarg Teeist W Suftyd SEeHIiSd oe I i Syl grl
Frerffia gt ©1 ATgeieT ] W Sufterd gEgie WA i @ %1 fufwar oF YRR a Ud Scarg
T Wi W 9 wreifhen, f5dias T qdiass TR 1 Teae den faus o foe Swerh 71 Reig e
FARTES Wi, fgdias T goas THHl %1 Te=H o fau wE | o S @) S 9o o T 99
=1 sufterfa Wifes THiA 1 srfufsmareticrn 1 @ it 81 Wifess Qi @t sifufsmansiierar =6 tfaem g/
e fepan S Tkt 21 U o w1 et aiige reen UHifed Tergse d sifufeman i B
TR St gt T %1 T Sl swdushte o w9 H fRar S gl

T TREATHH & I fohy ST aret TRereEuSt=Em @avr; fafe=r yeR o AfysafmEr gro gfaeenfid
T <1 "d T 98 SRTSH 99g o STIEEs (kA 5N URe RS, WERe, WiFle de T ure
FH HT NS fafer Sucte Bl 81 SEUSIFET dau w1 HiHe steEr W THE o @ g sfafwen

ER TR e o
9.1 frefafea ifel w1 wufgs fgdfias wa gdias WAl & orffga wifSQ qen seh smegdied
=M fafEw)
(i) (CH,),CHNH, (ii) CH,(CH,),NH, (iii) CH,NHCH(CH,),
(iv) (CH,),CNH, (v) C,H,NHCH, (vi) (CH,CH,),NCH,

(vii) m-BrC H,NH,
9.2 fr=fafed gt o difikl & fasig & fow vk wamafe e -
(i) fUeUHH Td eEafyetHH
(ii) fedfrren wdl gl wHF
(iti) U wd e
(iv) el ud df<erss
(v) Ufels w@ N Afoefei=l
9.3 fr=fafad & wRoT saET-—
(i) Ul 1 pK, Afoeise w1 ger o sifue g 2

T 285
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(ii) UfrenH= via o fooia @ s e =2

(iii) TfreHH e FarEe & 9 9o | sifufeen w9 W Sofsa e sedee &1 gy
AR

(iv) et Ui agg seraeh gfaeere sfufwmeans § el g v frderes e @ fve off =
T G AT A § HeMEUA a2

(v) Tfea firea s sifafman e =2t s

(vi) UUHfesh UHHT o SEUSIEm oo Uelthfes T © Wied oo 9 eifies @ g &)

(vii) Wiefhes T o Syavo | Afsge Sfemes geewor o wefina & S )

9.4 fr=fafad #t %0 o fafau—

(i) pK, 9 % =d %A H-
C,H,NH,, C;H,NHCH,, (C,H,),NH T C,H.,NH,

(i) RHIT Y&ed & ¥ HH H—
CeH,NH,, C;H,N(CH,),, (C,H;),NH T CH,NH,

(ili) SR YEed o 9gd HH H—
(%) ey, T-TEenfes, e t-efgEh
(@) C4H,NH,, C;H,;NHCH,, C,H,CH,NH,

(iv) 79 o1aeen ¥ ¥2d gU &RH1T Weed & o H—
C,H,NH,, (C,H,),NH, (C,H,),N T NH,

(v) 9% & 9gd % H-
C,H,OH, (CH,),NH, C,H,NH,

(vi) ¥ # fociaar & sgd %9 §—
CeH,NH,, (C,H;),NH, C,H,NH,

9.5 3= 9 %y REfdd -

(i) TUSHTEH o HI AOAHA H (i) eRTEEd ®i 1 -UHAT=A o
(iii) WYATA 1 TIAEH 3T | (iv) TIHHA &l HIHE |
(v) TUIATEH ST &l WioHlesh 3t | (vi) WEAEA H UgAHEH |
(vil) EIMeR i SEAfUeaH= o (viii) WUz 3T i TIHTEH T H?
9.6 Wi, fadiae Td qoiasw THA & Team i fafr &1 o ifs) g7 sfuforaneti & Tamafs St
ft fafau)
9.7 T W oy feoofi fafeau—
(i) eifeeradi= sifafwan (i) STEUSHHI
(iii) BIFAE SEEES Afafswa (iv) gm= sifafsman
(v) SmEieTTee (vi) udifeem

(vii) Tifser Sfermee Sy
9.8 =1 gftgds fHomfea =ifsu—

(i) e o =iz o7 (ii) o= ¥ m-SHEE

(iii) S=E® T T el (iv) TUFeE ¥ 2, 4, 6—IAHUSTREH
(v) dfa FaREe § 2-ThiTeree=ee (vi) AR~ @ p-FARN el

(vii) Tfeli= | p-sHfTei= (viii) WIS | T

(ix) THefd § s=iea Tewhierl

286, W fagm™
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9.9 T stfafsrenatl @ A, B, 92 C w1 ww= Sifsie-—
(1) CH,CH,I "N [y 7 B NeOH:Bn

(i) CxHN,Cl—N _, A 1O/M ,g N ¢

(iii) CHy,CH,Br —*N , A DAL g N0, ,c

(iv) CgHNO, —Fe/HCL , A NaNOy:HCI g HO/H

273K A

(V) CHSCOOH NIA"IS A NaOBr B NaNO, /HCl C

(Vl) CGH5N02 Fe/HCl A HNO, B CeH;OH C

273K

9.10 TH UHfew AfTh ‘A’ Weld STHIE o WY WH FH W AR 'B' 99 € S Br, T KOH %
T TH FH W ] G C,H,N o A 'C' a4 81 A, B TS C AfTehi 1 GC=m1 T 57

FEUITHEr T fafey)
9.11 frefafed sifafswast & qof Fifqe—

(i) C4HsNH, + CHCI, + (twere) KOH
(i) CgHzN,Cl+H,PO, + H,0 —
(iii) C4HZNH, +H,SO, (%) -
(iv) CgHN,CI + C,H,OH —
(v) CgHyNH, +Br, (aq) -
(vi) CgHgNH, +(CH4CO), O —

(vii) CeHgN,Cl (ﬁ)Ngrlgj?cU,A >
9.12 TUHfew Wy T &l Afswer dfamege gvemo § o T8 e S gehar?
9.13 TUciithiesh Wo WiHfesh Wfhes THiAl &1 ged et 9 stfufswan fafaw)
9.14 frfafed ¥ yoie 1 Hifod FROT FaEe—

(1) 9uqed 1] Sq9H aiet UHHT 1 3Tl Toshlglal @ %8 eIl 2l

(ii) wefher T 1 sEeris g THE 9§ et g @)

(iil) UHfew WHAT &1 ot  Ueiithies UHIAl Joal &R e &

PO WGAMEA T4 B TR

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