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THA S=iaa FANEs (C,H,COC) ¥ «ff sifufsran et €1 39 sifafren =1
e HEd B

CH;NH, + CGH5COCI — CH;NHCOC Hg +HCI
TITHA I FANIZS N - Afrce—TanAEs

I 3T S © Tk A qen saifraferss 3Teal &1 SAfafeman 9 U 3carg
BM? A FW o a9 W U ¥ sifafwa g eau a9 2
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4, TfaeaH rfrfeRan
Uferthfess den UUHfes Wi UHA, doEE iR it qiefiEm
FESFAEE °oF WY TH HH W IUTH TRY STEEEEARES  HA¥E
iU w1 foem et 81 fdias o gdias wie e sifufman T2t
<gTictt | g9 Afaforan i rfeemaui sTfafsrar stean sTeamrEAES TWiar
FEd & a1 I8 Weifhes T o e § Wy el 2

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

5. g™ A W arfuferan
@is o1 ud Gifedy AgerEe i Af9fwan ¥ WeAM (in situ) ST TE
A o Bt UH AR ST W STeln-3Tel WE © SAfufsmar st B

(=) Wt Uelithfs UHH egd ot ¥ stfifewman gr1 Uelithies SEusIHEn
AT S B S ST BH o ShROT HISTcHeh: AIgeie e il ©
R Towhiglcl oIl 2| FTEEST o1 Hcehd: Tehel o1 S92 UHiH sttt
TS WEHI o ke § feRer S 2

+ —
R—NH, + HNO, M [R—N,CI] % ROH + N, + HCI

(@) WAl THA TR o § %Y a9 (273-268 K) W stfufmar e
SRUSITEE oaul s &1 g A # Tk Hewqul o @ g
IgEn fafa= geR % taifes st o gyawo #§ gtar 21 fee
Ui @e 13.7 | fepan o 2

NaNO, + 2HCI + -
H. —
273 - 278 K CeHs —N,Cl + NaCl + 2H,0

e TSR FAREE
fadorer iR gt Ui eed ot o fir wehR o stfufspan et )

6. UREEERITT SATsS | TRTfehar
Fi Fewita FEs (C,H,SO,C)) @ fewent sfiersde +ff =ed
T, wafher iR fgdiaes Ui 9 sIfufean w3r SowimEe aam B

(&) ISTIeHIT FANES 3R Wefte T &1 sfaferan ¥ N- Toeesia-
eIt THEE T B B

C.H, — NH,

o) o)
@%—Cl + H—lTI—CzH5—> Q%—ll\r—csz + HCI
o H O H
N-Tee = HehaES
(aR o faem)

YehHUTEES 1 TIE2SH O LI SEgeH Jadl o Gl dTel Gohifa H8
1 Iufefd o HRU Yool Tl Bt €1 31d: Ue &R H faod e €

T e
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(@) fedftos T 1 aAfafra 9 N, N- SEufiee=iaehaEe a9d ¢l

(0]
[

QII Cl + H—N CH—>®S N—C,H, + HCl
(0]

NNE@QFWW?@@

N, N- SRR~ TEaehaEe § g off e WA, Aeeis TRar] o
&l eI € o1 T ordid e el aen R W sifaeid g 2

(1) o THA diaehiHa Faee 9 Afafswan 78t s fafa= ant o

T &1 I8 o1 o 3 aidehitea FaNee ¥ f9=-f9= ger 9
srfaferan et €, Wi, fgdioes we gatas WAl § fa9g o e 5
fsor @ gerk T W Yo Bl 21 TR SIS Sigehiia FEe
& TIF W p- AETeHIHel FAgS HT T eidl 2|

. TSR wfaeeras

T Tt Ugl © fob Ufel die STt Semnel o1 TR et §1 o9 T
G H ®F Y WM W e soeeH T U 82 -NH, 98 %
el | a7l qen %wﬁmﬁwsﬁgﬁm#%maﬁ% 1a:
~NH, 59 areff qen 37 fdvre wd wifeenedt @i e €|

(%) ST

el et a9 R SHH S o Afafewman ik 2, 4, 6 —ZESME TR
1 The EET 3l B

@ < opy, @ -

IMEIR|
246a5@ﬁ%m

Wifeh U 1 Solei-ar gfaeere sifufweanst & qea aHen st
= SAfuferaetier 81 wiaeeres oref qen 97 9 T W 8l Wehdl
I 7 TfAfer o1 Uehe wfaeemdt == a9 81 aF -NH,, 998 & |feao
TNE i Y R HE? 9% -NH, TE %1 TEifes tengre tEifeer
SN UG e o SIS difwd Ui ik 3R R ofq o wfaeenfua
UHES i Siaeitd UHA o SieisTauied shieh fohal ST Hehdl B

o)
|| I
H—N—-C—CH, H—N—C—CH, NH,

1
@ (CH,CO),0 @ Br, © OH or H' ©2
_—
CH.COON
3

N-%Ha TgATEs Br Br
(THRfarEe) (=7) 4-SHTEfer
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IFRfaEe #1 TEeeH W IR Thih! Saag gie e qeET]
ﬁwmmméls@ﬁmmw%—
07

m |

>N~ C—CH, <> >N C — CH,
37q: SIS W SRS TehTeh! Seiaed Ial TR §RI s gt <l
T & o feTT 7 3T I 81 TR -NHCOCH, 8 1 Ffsham
HTE U T | %A e B
(@) ELRTIT
el & Y IR W e - o ifdfiEd o shield
ST 3] W S0 B SHSh STeTel Ueel Sty wiems o el
W Teul R UelfEm etee s € S der fadvies ©1 sel smrn sef
Td 97 A o el Hel g i f Heequl 7 St )

2

NH NH, NH, NH,
@ HNOgs sto4, 288K © ©\ @NO
> + +
NO,

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

tHifeem  siffshan g0 -NH, 98 1 9REefor sien T1geiehul sAfafshan
&1 T foran < denal € IR R-A18el F[ea= i &A AR & &9 |
wIw TR S ke €l

NH, NHCOCH, NHCOCH, NH,
(CH,CO),0 HNO,, H,SO,, 288K OH or H'
>
oE— e
NO, NO,
QEQH EX) p- séﬂqtéﬁ EC p- QEAQ ol
() TSR

el aig Torfer ot | sfufshan g Ufelifam Egedethe o
T S UewIfh I o WY 453-473K Tk TRH FH W p-UHARST
TowhiTeh 3t Tord TH=Ia: Tethiferh 3t off hed €, g ScIig o &Y

T & 2
NH HSO
@ @ 453-473 K © ©
SO,H
'\l"it"lll"iql'l glgglSlid1 Hothd HQ"‘hHlQ’lq’) 3T+

(3W%nz )
i kO
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it FEREE o WY AU I o SR UACE Fee-shided
arfrferan (oo T tHifea) & el Teqfaft=m FilEs 0% o2g
A © S 39 SAfufEea § S #1 wE w21 @E0 1 9 ufed
1 TEISH U O U H ol © SR R e w6t e | wee
fifha® UE # WE FTER F 2l

EleRIC iy

13.4 fTyAfafEd & 37eh 9¢d gL AREE Jaadl o %A | fafae—
(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,
(i) CH,NH,, (CH,),NH, (CH,),N, C ,H.NH,, C,H.CH,NH,
13.5 Trfafad sta-ama sfafshan sl gl SIS a2 3Rl o M fafee—
(i CH,CH,CH,NH, + HCI - (i) (C,H.),N+HCI —
13.6 difeaq wEie faoaa =i suferfa o AfYe sieree & onfusd grr efel o tfeshe
T I B a1 SRl o fau st fafem)
13.7 TUHelE 1 I=igd FINES o WY THEe AR gR Sa— Saae] oh = fafag)
13.8 3UEA C,HN ¥ Wi foifer=1 wmeal i e fafaw) 59 wamezal o g ™
fafay St regd ot o WY e 19 g Hd Bl

II. SEUSHIEE FauT
<TEUSATH vl %1 WA g3 RN, X il €1 el R U Ufel 99e @ aefl

X ¥&H CI, Br,” HSO, , BF; 3 & ¥ &g «ff f Gehal &1 ST THh0m
F oF AU Sh BEGEREA oF AW § SEUSIFEN ST oFF o 999

FOMEE H1 AH S8 FANEE, BRSNS Gothe oMfs forad &1 N,9qe !

TEUSATEA TE FE &1 IAEW F N C H,N,Cl i IiesisitEm
FANEE T C H,N,SHSO, Tl S SEUSIEH gReSache %ed 2l

tferthfes wufyes TfA eifa sl Ufcra eEUSEY @0 sl ©
(T 13.6) | WA Wether THA WeEUsiEm @& aard & s foee o
e a9 W (273-278 K) 379 999 % fau el g €1 tieentsitEy
M o e ol SIS o SHR T oS ST Hehal B

o

e

@ @
N=N: N=N

® (Y o 9
N=N: N=N:
<9
@, ®
<> <> <>
®
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13.7 SESONGRE
@Ol ®
rowe ot fater

13.8 gferes gpot

13.9 Rk

ASTISEUSITTIY FARES Tl U Td A5ed 37w & Tfafshan g1 273-278K
Y WS S @1 EEE 3T shi sAfufsmen fasor o € wifeaw e
TESANE 3 H1 AR ¥ IO FW@ & wefyd wHfes tHfA o
eRUSIEH W URadT 1 STEUSIe ol w8d 21 SRl Wehfd o hwo
SRUSHITAA e 1 Gerul T w1 X S & R FAT R A 2l
CxH,NH, + NaNO, +2HC]—22278%_,Cc H,N,CI" +NaCl +2H,0

I=TERUAY FiREe T TEH fFed™ 3| 21 78 S A faor qon 3
H 2ot # fohg TR0 H W Sl @ AAfHA FA € FE I e § S
g faufed e S @1 S SR EaTgeieRe sia § iface qon % g
WL el 2

SRUSHITEH au i SAfafwaiet i gt &9 9 < Faui § die o1 gehdl €|

(%) TTE2re faeard ifafsrard qen (@) sfafear S setsae g
(Retention) &dl 2l

(&) "gere gfaeemus stiaferamd
TREUSAMIH T8 Th 39 AT 998 (Leaving group) M o HRUI
Cl,Br I CN U8 OH &1 Tel 5/ wam & wfeenfaq &t < 21 3
Te WWHfes Io 9 AEeeH God Hd &1 o g2 Agerer stfufswman fason
Y 9 % w9 § freret S 2

1. 2SS 3TET HEAES I gRT Yeemas
=i g | Cl, Br a1 CN e Ui sl Cu(l) i Sufeafd o T¥era
Y YO HUA ST Hehdl 1 39 AR o Hrsuraw otfuferar wed )

CuCL/HCl | arcl 4 N,
+ —
ArN,X CuBL/HBr  ArBr  + N,
N KCN
[CuCN /KCN ArcN + N,

TEA IR qEel w1 IURAfd § SRuSiEm @au o foaeed i 9
FeAlSH o7t W Afafsha gRI FeAlda s1ere S i oft i gerd o Sirer
S Gehdl €1 38 tfufspan w1 Mmeram erfufemar ed €

.o QG ArCl 4N, + CuX

ArN,X

Cu/HBg ArBr + N, + CuX

TMeTHE Tfferan 1 go & Sreurer arfufewan 1 afer sifus 2 71
2. 3MAISES M gRT Afaeemu=

TSN &l Y d=i god § el § T8l Sl S wehal; fohg 5@

SEUSITEH Ta0 o faerdd &1 AfdiHan Qefiem aeEs ¥ wUd ©

SIS ol B

+ -
ArNCl + KI —> Arl + KCl + N,
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3. T3NS & §RT Wiaeamus
e YHTSEUSIH FARIEE i Aihal T ol § %3d €
T SR Teitiane staefud & < 8, St T/H e W famfed
Tt TR TR 3T 2

ArNCl+HBF—>Ar NBF —> Ar—F + BF,+ N,

4. H gWT yfaeema=
BISUIAITHITE 3Tt (WhiTEhi-eh 3Teet) S1eral USHIeT S Gaiet STuwa shileh
STEUSIAH o0 bl THAl § S7afed Y <0 & SR T HHl: WIThRE
3T AU U | Sfedid 8 S B

+ p—
ArNCl + H,PO,+ H O —> ArH + N, + H,PO,+ HCI
+ p—
ArNCl + CH,CH,OH —> ArH + N, + CH,CHO + HCI
5. BESITFIA THE RT Ulereamu=
7 SRUSIEE Tav faeea #1 a9 283K d% 9 A ST df o

SETTEed Bt B 2 2

ArNCl + HO —> ArOH + N, + HCI

6. -NO, §9g §RT Ufcreemus
9 ST FOSTERe i HId Hi Iufertd H difedad TEere &
Siefta foeree o TR fRan S €, 9 SRisEE 998, -NO, 998 5N
w8 S 2

N,Cl NBF
@ + HBF, — NaNO © + N, + NaBF,
CuA
TR
A
(@) srfuferand foa seua wge gefae T &
EREEIRIER I

g rfuferan 9 W U SRl | <A WA ool U6 3% Sigd arl
~N=N- 7% o <+ fereatiia ¥gre g 21 3 AfiTek 9r: T 2t & qe ISRl
T e AT H S F| Sl SEUHIEY FANES Wi O fafmnar # W sheh
U T W G B TN SRS S Sl €1 SH WehR Wi SAfaieha whi
T SATUTRaT Fed B T TER T SEUSIEE T w1 e o fafma g
THAOSIERSE St @1 98 Tk SoieRiRrl Sifafshan 1 S 2|
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o _
@NENCI + H—@ oH - @—N=N—@OH + CI'+ H,0

PSS IFEUSE=H (AR IS7h)

+ — +
O - Dt Opren s v

p-UASE (den )

13.10 g@a%w I Afafwaet 9 98 o ¢ fo SrtsfEm deu o= 9ed § -F, —Cl,
APt B ~Br, -1, -CN, -OH, -NO, 3% ¥qei & waw & fore so0 meafas ¢
) ] IR TN U TSRS *i WY Selisd gRI e SR S gehl
AIATOT F  weia=i § Foida & T T g7 qoeS W 1 T T
W W;W,ﬁﬂ@g@hﬁmw@mﬁﬂﬁwﬁwm
Tehell B
B A 37d: SRS THE 1 1= THel gRI Ufweney U wifess faeenfaa difirent
F IH § e §, S Hig ol 3terer gfeenfud i ° T o)

SEEROT 13.5 o119 4~ i 2-se~iigsh el § hd ufafdd Har?

aal CH3 CHS CHs
Br |
Br, Sn/HCI @/ NaNO,/HCI
273-278 K
NO, NO, NH,

H O H,PO,
COOH CH,
Br gMmno, Br
%
OH

Rleeciat-co

13.9 fr=fafad wfedq sifsu)

(i) 3-Oforerefel o 3-ArEerereg (i) fFEE | 1,3, 5-TEemEsia

T 423
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ARAA

U o1 ST o TEeiST RIS i Uehel sieen URel el | Wiaeeiua o= 7 wehd B
ST § Tk BIEgISH WHIY] % GRReTTd ¥ 9 GEeT R-NH, o yrerfiek Qe wed 21 Ty v
%! R-NHR' 1991 R,NH &= § 9o qaiges Qi % R,N, RNR'R’ o1 R,NR” &1 51T
TR w1 fgdiash T geftass T 1 gt Tfeshe TE 99E 9 W WA THiA qen a8 W fafi
Ui ed 21 SR ST ST A e #1 UEE H ASeeT W U ST Soieed I el § foeh
FRO I TR &R HI e FIeR HI ¢

A Wr: EE, 2ES, THIES, SISS SefE AT § adt 21 J TES ST A YeR widt ¢ foe
Toh i o1 geifed B 21 Ufeeher UHH A seteei e, fifew, qen H-seem %Rk difes faetes
¥ yfereentua srifEm A o T s1eid Rl i guied #d € el WA ST o Yool &R
e B Wifees ot # seiae fomiaes o eToae THg HAY: Rl § Jhg U9 o %d ¢ Uiel
ST | et e © 1 UHiHT i SAfafemang Aseiem W Suikerd ST IS geieia el i Suciedl R
fuifed eidt &) TTger THET] W SUMkerd eEgier WIS i GEA 1 AfAlRa o YN a1 WH Scas
1 Wepta W g wefhen, fgdias wd qetas Ui w1 veeE aen a9 o oy Stwee 81 Wl Aeehie
FARIgE Wi, fgdias T gars THEl 1 Tg=H o fau wE | o S #1 s gor § UHE 9
1 Surkefd Uifess U 1 srfafsmaneiierar &1 g1 St 81 Qe Wi 1 erfafmansiieran sl U gr
it foren ST wehan 1 UfAe & WA w1 el seiiige srereE THitesn TeRgse o fufhar i )
AR S getas THH 1 Y9 HIE YIS o &9 § Al S )

T TREATHA & I fory S aret TReTsTsustiEm aav; fafe= yer o Afysafer gro ufaeenfid
foru <1 Tehd € TE SRS TE % e TR g R SeEe, 9eEEs, wiHld den TiE
T 1 A9Yg fafy Suers el &1 S ofEv w1 wiHlel steen Ul UHIA o w1 g sttt

¥ U Toleh 9T e 2
SFATA
13.1 Frefafad 9fiel #1 weofhes fgdias wd qdigs Ui & oiffga wifq don s9eh smegdieE
W fafEg)
(i) (CH,),CHNH, (ii) CH,(CH,),NH, (iii) CH,NHCH(CH,),
(iv) (CH,),CNH, (v) C,HNHCH, (vi) (CH,CH,),NCH,

(vii) m-BrC,H,NH,
13.2 frfafad gmel & difel § fadg & fau s @t wdheor dfae-
(i) foetHH Td et
(i) Tl wal et e
(iii) UeUHA o Ufedt
(iv) Uffeim wa sf<erdi=
(v) Tfela wd N afvefeil
13.3 fr=fafead o R0 adET-—
(i) U ®1 pK, AfeiEE #1 gor | sifue g 2

424, wrm fagm
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13.4

13.5

13.6

13.7

13.8

(ii) oA via o faoia # Safw e =2
(ili) AfUeUHA i FAREE & T Ta § AR F7 T Sodifed hikeh SRS % STa8y
AR
(iv) =afy G g8 el giaeere stfufmanst § enef wa 4 féwes g @ e off tfefs
TEFOT G A A T TRt 4 8
(v) Ufe e sweg erfafman wefa =t s
(vi) Hfesw GHAT & eEusifem aao Geithfes Al @ 9 oo § st o 8 8
(vii) wieifies UHIA o Heeruor § Nfsue Sfermes Gvevor 1 Wil < S @)
frfafea &t w0 o fafeu—
(i) pK, WF & =d wH 4
C,H.NH,, C;H,NHCH,, (C,H,),NH T&§ C,H,NH,
(ii) eRIT Yo" & =ed %9 H—
C.H,NH,, C;H,N(CH,),, (C,H,),NH T CH,NH,
(iii) &R&®F Y& & 9€d HH H—
(%) e, -, T H-efgE
(@) C4H,NH,, C;H,NHCH,, C,H,CH,NH,
(iv) 79 sfeen ¥ ¥2d gU &R 1T Weed o hH H—
C,H.NH,, (C,H,),NH, (C,H,),N T NH,
(v) @Y% o 9&d %Y H—
C,H.OH, (CH,),NH, C,H.NH,
(vi) & H faeiadr & sed %9 H—
C.H,NH,, (C,H,),NH, C,H.NH,

3% o9 o uREfid Hai—

(i) TNTeH o7 I BIAHA ° (ii) eFEIEA H | -UHET= |
(iii) BT H TSAEH STA o (iv) TIHE & BeAdE o

(v) TUYHAREH T il WS o7 H (vi) BYAHH F T o

(vii) -TE2meT i SEafendE o (vili) WOATEsH TR i TUHTEH 3T H?

wethes, fgdiae Td gdiae THHl @t Tea i fafyr w1 aui sifse) g3 stfuferensti o TemfTe et
ot fafau)

A W oy fewoht fafae—
(i) eifeerdi= sifufewan (ii) STEUSIRO
(ili) BIEAH SRS sTfafshan (iv) g= stfafsman
(v) oTqHreTTeea (vi) TdifeeH
(vil) Tifsae dferres gyemo
=1 afteds femfsa ifse—
(i) e o da=iigsh o7 (ii) o= ¥ m-sareE
(ili) w=IEH o7 9§ Ufe™ (iv) UM ¥ 2, 4, 6—IRAHGI SRS
(v) df<a Fise 9 2- oo (vi) ARSI § p-FARG el
(vii) U™ @ p-smnfiea (viii) dTTAEE | AT

(ix) U= 9 S=IEd Ueheial
T 425
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13.9 f1=1 sifufsameti 9 A, B, 9o C &1 G Sifsu—

(i) CHSCHZI NaCN A __oH” B __NaOH+Br, C

(i) C4HN,C1—X A O/ B NMb ,C

(iii) CH,CH,Br—XN A DAL . g “;i‘c’z C

(iv) CgH,NO, —Fe/HCL , 5 NaNO,iHOL g H,0/H

273K A

( v ) (:H3 COOH NHj3 A NaOBr B NaNO, /HCI C

A

e HNO, CxH;OH
(vi) C¢H;NO, —/d A 70 B C

13.10 T Wifew Afitw ‘A’ Sefia STHif@1 & e RY A R ATk 'B' 996 € S Br, T8 KOH &
T T I R ] G C,H N a1l ATk 'C' SAI €1 A, B T C FFThT T HEaqT T 570k

sregdiTEt 914 fafeu)
13.11 frefafed stfafswanet i ol wifee—

(i) C4HzNH, + CHCI, + (de=teiet) KOH —
(ii) CzHgzN,Cl+HZPO, + H,O —
(iii) C4H;NH, + H,SO, (=iz) —
(iv) CzHgN,Cl+C,H;OH —
(v) CgHsNH, +Br, (aq) —

(vi) CgHgNH, +(CH,CO), O —

(vii) C6H5N2C1 (ﬁ)Nz(ailiT]—cI)l:P/}Cu,A
13.12 Ulifes weiftss THA 1 Nfaue Sfemes gvame § & T8 a9 S Fehar?
13.13 Uclithfesh ol Qliifess wiethes Uil ot -T5eq ofe § tfufshan fafay
13.14 fr=fafad & g% &1 Gwifad SR aage—

(i) TAqed 219] SoAM oTel UHHI 1 Tl Teshiaral ° %4 gl 2|

(ii) werftes T 1 FEeEiE qaiae T 9 At g 2

(iti) e GAT 1 qom § Qefithiess Tl Yool &ie e 2|

P AT BT AL4 %6 STR

13.4 (i) C/H,NH, < NH, < C;H,CH,NH, < C,H.NH, < (C,H,),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

426, A faqe
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