BRI

9 Tk oh LFIF o TN 37T —

THAT T AR oF a1 o ®9 H e
R ek, forert weem fRfe et €;

T 1 weifies, fgdoes wd getaes T
Y aeRT0T Y Hehil;

AT 1 IR T JUPAC IS ¥ Ao
W'Hﬁo‘ﬁ;

T o foem &t o Teayul fafusi w1
aﬂﬁaﬂﬂﬁ?ﬁ;

Tl o O T AR w G,
werthen, fgdae wa gaae oA 9 faug
W'Hﬁo‘ﬁ;
TRUSAIIY @aun o fatam 1 fafual qeon
Wifes it o Afient o gyewor °, i
USiSeh i B, ST Hewl w1 auid s
T

9.1 St 2t =t

TWehth

:

\J

D

UHH!

U T G TEEIE UGN SNl i dgen’ & wyawur ¥
weataal & ®q # gar &1

THH, STHIMT 70 § Teh 31efa e Iegie TATIfst o Ufeshd
Stoe Ut wel gW fovem ¥ W iR AR B T
I T I e
THH T S §) Heeftd S | Sge, W SR sy
Gitafera &1 & Sa-ufhd i, g — GgHer iR ghigd,
1 ST -1 FeF % fou feman s @ < H @ fede
Ui GEE B ?1 Tk GYolfud Aftes ‘AR’ 1 SuEn
Jafaferean o frgsas & &9 o fhan s @1 wfag wfafeeefmm
‘SHfge’ ® off gt Ul Tqe Suftd @1 S STEifEm aeon
HT TN THRT o &9 H eIl B SEUSAIIH o0, Toiehi afed
fafur=r WOifes ifer & aaR § Teadt 89 1 39 Uk H 3
THH wd SEUS=m wavt o fava o fagga SHei o S

I. U=

T 1 AHIf= & THh, QA el d eTegIo TRATIS
Ufeeher fR/ereren U wel g faenfyd s Wi gU o= &
w9 H AT S Gl B

EESUICS

_CH,

CH,-NH,, C,H,-NH,, CH,-NH-CH,, CH,-N__

CH,

ST BT ifd, T o Tgerei TRam] BrfEs € U6 36 W T
STEBHITST Sl el B WHIF | 2o o sheteh sp Hehfid el
& e A T emRfa TR et 21 Aseee o @ spHeRfa
Feehl H W Ydeh UHIM o WISH oF STHR TIESISH 312fa shied o
heteh] W 3Tfaearad heal 21 Wl U | IgEeH o =i etk |

Teh SRS Tiae et Lo Tedl €1 sTeewifsd soiaei e
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9.2 =ETiEBR0T

9.3 AFIHCT

%1 SUffd o SR C-N-E &0 (S&l E = C 3191 H?), 109.5° ¥ 8 Bl
2 ST % AU T8 10 AR | 108° B © St R fe 9.1 W <win

T R i
/sﬁaz“r—rw

—CH,—
\Cst

ra—
CH,
4\_/108"

ferT 9. 1—2rEnferdsiT &1 fiRfiret smwfa

sHiIfTn 31v] H Ufeshal AU TR el g1 Ufaeenfya gregiem warpsti i
AT o STUR T THFT 1 SRl Merfhes (1°), fadiaes (2°) e g (3°)
H oo S 21 A et § T gTegieH W] R S1ee Ar @ gfaeenfud &t
=¥ T (1°) T R-NH,, 12061 Ar-NH, W= 2idt 21 afg STt o &
BIEGISH WY @l R-NH, o T BIEgS 1 Fiqeend™ 31 Ufeshel/iie
(R) T9e © 2dl € o 379 o1 W shl2 3Mveh! fgeiares T, R-NH-R' Wi
Bl e wfeme/ife gg GEE S1eEn T B Gehdl €1 Uk SR EEgieH
AT 1 faeemee tfehel/ifiel 9gg © 89 R Jdigs THA odt 21 afg g
Ufehal Au@ TR 998 99 8 @ THA &l ‘'’ e fa= g w fafsa’
Fed €l

NH,— RNH,— N—H — N—R
R / Rv/
et (1°) fadfra® (2°) TE® (3°)

T Tgfa | Uferthfes T 1 ARl T v § qdone Ufeshel TRt
T =, A UfohertH e % w9 § fRa S §, S9— afvetd= fgdee
TS el T H ST S stere ik e 99M e § ad Ufesha 9 ok
A W e Yool I8 SAUE 28 1 WA TR Sl 21 e ugha § G
T R Ueeh o o &9 H 31 21 IEne CH, NH, &1 71 R 2
I Y& JEet | U W AE Tl W UHH 99g Iuferd g 99 UHH Svgl it
featfa wred T 6t TE 99 3 52 o, § 9 a1 €6, I ST U
el oMt fAfEw 1 St 21 TEgiehme S 1 ST SFIT 1@l Sl 2
3T~ H,N-CH,-CH,-NH, %1 919 TZH-1, 2-TTEUHA 2|
T den gdtaes THiA o N &l B2 Tfeshal TE o WY g fowemdes
o w9 H T I &1 ST CH,NH CH,CH, %1 79 8 N-Hforeider i
q (CH,CH,),N & T & N, N-TEUfHauemriA| st 3T aroft 9.1
o fRu 21 o ol HrEd e S ged §Edl 1 €
T 1267
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Ut Wi o —NH, 99 914 90 9 WY 1 @ 21 Ufet T w1 T
W 3[EO C HNH, B 9= ugfa # @ tfwe #ed €1 uw
sgdEt ugfa o off Wi AW 21 Uier TE w1 AHE S 95T TE %
TS H for@ 9m o 31d | ¥ ‘e’ Ted &1 YfaeAqd THH (‘amine’) 5%
¥ F T A e usfd W C H-NH, &1 AW =+ Bim
Rt 9.1 W %3 ekl T WRe W o FHFT Td etegdied AW H fi e €

AR 9.1-F9 Ufewhel UF URer WHHT &t Amugta
S = o Ew emgfm W

CH,-CH,-NH, URELE] LOEEIE]
CH,-CH,~CH,-NH, n-SifYertH= HrOe-1-THA
CH,— (llH—CH3 iso- MfeTdH T=-2-THE
NH,
CH,— 1?1— CH,—CH, TforemfereH T N-Aforerugm =
H
CH, —ITI—CHS EEEIDGLiE] N, N-SEHfeme =
CH,
C.H.~N- CH,—CH,—CH,—CH, | N.N-THufocegfeatsa | N,N-SRufaempa-1-ui
C,H,
NH, —CH, —CH =CH, dferert -2 E1-1 -
NH, — (CH,), —NH, TR SIEUHE THRA-1, 6-SEUHA
NH,
@ — i s
NH,
CH, y
C( o-2TeTE 2 -Afererteiret
NH,
© p-SEfE 4-SETHA
Br A -SIHAGATA
N(CH,),
N, N-SEHfedfe™ N, N-STEafeta=i=Hi=

268, WA faam
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iR F2et

9.1 frAfafEaa THA ®f wufiew, fodeen staan gaas THA o aFfigd shifea—

N(CH,),

(i) “ (ii) (iii) (C,Hy),CHNH, (iv) (C,H;),NH

(i) & ¥ C,H, N ¥ W< fafa= gomeme THHl 1 9= fafau)

47711

(ii) 9t weEEEl & g T fafey)
(iii)  fafe= I g0 %A § YR 1 GHEEEdl SR et 87?

9.4 A=l w1
et

T w1 foem Frefataa fafuai o feran smr 2
1. TEET ARl AT TU=EA

g2 Aifirek gew fawifea frohar, Teifeam steran wiferm =1 suffa o
TESISH 19 Yarfed & § UHH § srafed g S g el wemm |
el g1 9 TeRT STT=EE Bl Wehdl €1 S WehR © Eeiieehie ot W
UeohHAl & 37aferd w1 S Fehel €1

SNt on
NO, NH,
B Sn+HCI
(i) ©/ YT Fe+HCl©/

TS IR Ud eealieh 3T SR 319w shi Sl < Wt ], aifen
aAffsran ® fa FeCl, STasToafed gl sl o7 3 21 31d:
heel USRI YR T o T BEgeiiss 37 i 9gd wH HEl |
AT Bl 7

. Ufewer Fegel o QHteTITes

T Theh 6 § TQ1 ¢ o Ufeshet 31efen sifvsicl Bzl § shia-geiist
MY ATH G Serd § faeferd 81 S 21 37d: Weshel SA2@n afiel
Selge I o UeHiTers faerad § Tiferrt gfaeenq stfufswan
& forad Tl Ty T (-NH,) T8 9 giaeenfud € S @1 st
319 R C-X e o foger o1 Uik i STFISTIEET (ammonolysis)
Fed ¢l g8 Afafwar 373 K A9 W €l &g A1l § H3d 21 39 TN
Y e W THE TR # e SHeER i @ 3R qA: e
gaEe § rfufean wweh fgdioe wd qdtae WA U siad: =
ST a0 o Hehdl B

NH, + RLX —> RNHX
Bl ETWI yfaeenfya smifTam =0

T 269
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+ -
RNH, 255 RNH 255 RN 25 RAX

o o o @
(1°) (2°) (3% e

7 fafran o agel i Tl @ sifufspamsficrr 1 %9 RI > RBr > RCI &l
B Y v ¥ g UHH Yo &R SR SR ¥ 9 T ST Hehdl 2

R-NH.X + NaOH —> R-NH, + H,0 + NaX
IteTTse | g7 gl ® T sod wefuss, fgdias w gdiaes wa
AL TS SIS W0y g 1 @iy it enfus | o
R W qeA IR qefieh T 8 Hehe 2

3@ER01 9.1 fr=fafag ifufeanst & foau yaaftes T fafae—
() uweHiferh NH, %1 C,H.Cl o @l afufshan
(i) ST RAES 1 SIS q1 Y THIF 1 < Al CH,C1 ¥ sAfsfsma|

el
i
. NH, C,H.-C1 C,H,C1 C,H.C1 —
M ¢,H, C1—=> C,H, NH,——=—>C,H,-N-C,H, =——> C,H-N-C,H, = (¢ 1) NCI
AR WS N-tferemi s !

C,H, =%k
N,N-SEUUeUeda sty oau

} NH, :
(i) CH-CH,-Cl ——=>C,H.~CH,NH,2 " ¢ H_CH,-N-CH,
|
EIESKEGIREES fTeTeH CH,

N, N-SEA e au e

3. FTEETEEl el TUE
TEerEa St UgHiTan BEeEe (LIAIH,) S19/@T ST BEgeHT g
Frafed Biep Wifher U a1d 21 36 SAfufswan 1 Suam e goft o
3R (ascent) H, A IR THIA ¥ T 31k Sred aret THHA oF
foam | fopan i 21

R-C=N H,/Ni > R— CH~ NH
- Na(Hg)/C,H.OH ~ R

4, UUTEST T TU=EA
Tz ofiferam tgfufem ergre g srufud gk U | 2
o)
I (i) LIATH,

R-C-NH, W R-CH,—- NH,

270, W o™
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5. Tifsraer Sfemgs wewor
Tfsue GYewor 1 TA Wi THAl o fatem o forg femen S 2
dferase UgHiern defiem BEgeEe 9 sfufsar gu dfemees @
T S0 S © S el SeliEe o 1Y TRY I o U9 &R
SeATIEE gR1 HId Weifieh THH Sca=1 hidl ¢1 UUHieh wreifires Ui 29
fafer & &Y o 1 Tehdl SR TR Relze dfemizs § Ww SRumEA
o WY AR giqeermeH; sifafean &+ Tehd|

(@) (0] (0]
[ [ [
—C —C _ —C
(T =nn 2o ()7 s ()7 =
[ [ [
(@) (0] (0]
Sferree N-tferasifermree
(@)
I ﬁ
C _
~ \N—R NaOH(aq) — C— ONa' +R-NH
— Cc— ONa .
\ﬁ || (1° THH)
(0]
(@)
N-tferasefaze

6. BT sTATHIES feiientor srfaferar
BRAM 3 Wafgs Tl o fatem o fou ws fafy fosfaa =t foad
frdt tHES #1 NaOH & Sefig 1@l UgHifas foaeea § e 9
sAfafen w21 39 e sfufran o tfewa stoan W w9 W
T UHIEE o SHiaitTel re | UHI o shieiiel TAT] 9 8l

T YR U UHH § TS 9 UF FEd &H ol Bl
0

||
R-C-NH, + Br, +4NaOH —> R - NH, + Na,CO, + 2NaBr + 2H,0

3gE01 9.2 frAfafeaa uRadai & fow qamafte gt fafae—

@ CH,-CH,~Cl¥CH,-CH,-CH,-NH,
(@ CH-CH,-Cl¥ CH,-CH,-CH,-NH, ¥

il
() CH~CH-Cl — M NaCN oy oy =N —T  CH,-CH,~CH,-NH,
FATLE ATATIRETR IO 1 -
(i) CH-CH-Cl —eFNaCN oy oy _c=y /Ny ¢ _CH,-CH,-NH,
FARB AT R OERIOEE I ECE 2 -G e
(sf<@ =F=ATEe) (3fsTer TS

T 2k
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SEE201 9.3 frefafad # SAT T srggdiedt A fafay

() UEEE S EEHAME sEEEe SAffEa R WoAHA < 2
(i) S—TUHES o BPHM JHAES =hr 9 g THH|

g (i) WOAHE ® i e €1 31a: THISS 370] H R shie TRATY] e w1fEul 9N e

Y] g IRATR THES 1 EE U STegdieE 9 fefatea €

CH3—CH2—CH2—E—NH2 e
(i) STUHES G e WA g U QOIS UHES ® ofd: SiuAEe 9 o
HTe TRt WUfHeR WHfew THA 9w g

NH,
©/ UfFel= st S=i-ea

RICRIClRiacy

9.3 Y Tr=fefed afterds e w2
(i) s 9 ufeiE
(ii) =9 ¥ N, N-SEHfIadei
(iii) Cl-(CH,),-Cl ¥ BeFH-1, 6-STEUHA

9.5 #liftree oporEEt  Frw ersfer Wi wee e St T # A e sfer w7 e et

Wit U g e THY S UHH 3 B Ufel den o tRetd e we:
T Bt Bl T WSRO o SR Aokl g el B4 § i 8 St €|
R Wfethfes Wi <ot o fooia gt €, Fifew a8 Sia & e1ujsti & oy
TISSIST 371l a1 Tehell 81 Bleilich, SR W gfig o @ Siefernft (Hydrophlic)
Ufeeshel WM 9 A € 31d: STl § faeiad st 21 S=aat UHiA Sl § Savaeh
Y Y SIerH Bt €| WA HT Te2ISH U Uehialcl i SRS hi fergeoneha
HUI: 3.0 Tol 3.5 A W A9 QHIAl To Ueehledl i St § foemar & e i
TR R Fehd &1 - 131 T =g~ 1-THA | | o1 5 | eifersk T
BT SR 12 i hrsifieh foreierenl S Ueehigiel, SR T ai=iie o fae™ gt
21 MThT TS B Toh ToehTelel WA w1 gor W eifueh yfad et € e Ui =t
o o Yol SHaUeAveeh gEger Sy Sl 8
it To foeftash THAT H Toh 310 i IS A T A9 o BEgeH
TRAT] G 3T g o HRl 3 SAauenfaes Heed gl Bl I8 SiawsTivash
TEeT Wk UHIAT 7 fgdae Tl 1 qor | Sl STeeA o fag =
BIESISH TRHTU[SH T SUCTSAl o hRUT 3{feeh Bl 81 Jaeh WHIA o TgieH

272y W Tage
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ferT 9.2—mreifes wHiT o
STqTH
gIESIoTT ST e

TR BTEESH STURT o 3197e oh hRUT AeITash Fele =&l gidnl 37 : qHea
UHHT o FaeFishl 1 %A ffafad grm—
wethe > fgdaes > qdEes

TfHes QA § IUTrd AqusTivae: gggieH sTeed i fa 9.2 H g9
T R

"""""" 0 D T
RN—He N N=R
H H--
----------- H—$—R
H ...........

T A NfUas FHME alelt UHH, Uehlaldl Ud Uedhl o JaeHsh
groft 9.2 ¥ g@iT T B

ARUT O.2—TRIT THIM oMUk FEMM alell Wi, Ueh@icl TS Teohdl o aagHiel ot ol

1. n-C,H,NH, 73 350.8
2. (C,H),NH 73 329.3
3. C,H.N(CH,), 73 310.5
4, C,H.CH(CH,), 72 300.8
5. n-C,H,0H 74 390.3
9.6 QRMEGEE TEZIoH T TSI WIS 1 TR oTcshal § $iat el AggioT THT] T

e

eI T e & Suftfa TfE ol Gfed s @ {1 TEesE
TART O S SRS WA i GEA o THE i Afuafwan w1 uy fuifa

A F1 safey Wt ((NH,), fde (:N—H) pelbsiEe i
(:N—) 1 9gd o sfafEme § R B §1 T i, srosd
TR e 1 ST o R UHIA AT shi e STeer il € T
F P AfufFae w1 sren 9§ W -

1. UHHAT T @RI U7
R 1T Tl BIM oh HIUT UHA ol @ Affehan Y a0 st 2|

e + —
R—NH,+HX =— R—NH, X

.. (e 4
NH, NH,C1
@ )
(Tfet) (tfeifm w=irEs)
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274y W Tage

UfH a0 NaOH S &R @ eifafeman s fag Ui qsifa et 2
R§H3i+6H — s RNH,+H,0+X

Ul wau St ° faetd foig Ser Sid weies foasl o sifeed B €1 78
sAfafsman St o ifae Tema HTefTeh TRl HT THA o gorF A
TR 2

THH &t @S ol | SAffshan §R1 a0l 1 991 Skl fReh A hfd
1 I 1 THiAT H Toh STHEIa Seieri et SUfeerd B oF %RV 98 TgH
Rk 1 ¥ SFIER It ¢ | UHHAl oF &R [0 1 39 K, T pK, &
M R TR ek welidifa eame &1 S Hehdl 8

+ _
R — NH, + HO — R — NH, + OH

_ %_&Hs E%)I:IE

- [R-Nm,][H,0]
S K[H,0]= RN, HOHE
> [R - NH,]
sl K, = RN, FOHE
> [R-NH,]
PK, =-log K,

K, T A TSI sifues 2l @ ferl pK, o1 A S % B €, &
3T € YIA B &1 TP UHAI o pK, AE TR 9.3 H fIu M T

SR %1 pK, W 4.75 B 81 Uferthfess T, egio ] T e
TRl oF +] YA o HROT STfUe TR B B | STHIE | Yad &Re Bld
g1 TF pK, A 3 ¥ 4.22 % A B &1 T IR WHfesw THIA URa Tg i
TR WieH (ST ST2) i Yehid oh IOl S W ool &N B &l

qRUft 9.3 -Sclta Wrewe ¥ %® UHA & pK, WA

e =

EDELIE 3.38
N-Bferemed 3.27
N, N-SEHfIeHe~Hm 4.22
ROERIE] 3.29
N-Tfreu = 3.00
N, N-STEUfera e 3.25
SSIHA 9.38
BAECEDEEIE] 4.70
N-Aferefet= 9.30
N, N-SEH el 8.92
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SireenfiE o +1 oM@ -1 Y9 o STHR W UHH o6 K, A o gfaqed
IRl o fagfaat faet derdt 81 IRtk gure o sifafied o o= 99,
SR o e, ffem st oy off T it eRenra wmed 1wt
T B 38 W TTEm i) 3veh] SEeRt I frefraa siqesal o fier S|
QAT it GTEMAT qeT ekl B Halel
UHHT ST eIRehdl SeRT ST W Heiferd et €1 UHIAl 1 aRanta 7o 31 9
WA TE01 R U T i Fewdl R R e €, THA 1 g | e
S stferer <ol gtar € UHE St € sifus et B 2
() Ueehd o ravfs=m
ST &H Uooh-HIA 3 ST 1 aehel 1 ol i o folT ekt
T ° Afafwan &1 gern w3

H H
R—l#: +H @ = R—1$T+—H

H H

H H
H—lll:/-}f — H-N'—H

b B

SeTaR o hi @1 Ui o6 R Ufeshd (R) THE Soiaeid ohl ATggISH
e e B S T e T A e s e
e | W o fu Syl i 981 3d €1 36 ferl UHH | W
BT gfaeenfya SWifEH 3T, e 998 o +1 Y91E oh hiR0T A6
o faraeor grn et wra e @1 ord: Ufesha- U St 9 e
&R T €| 3TfeIT Wferthfech THH 1 eeha 378 SUfeerd Ufeshel T
1 WA 51 o WY gel Aeu| THg grereen ¥ ¥g % & wdl 8
et greeen o UHIAT 1 el o1 %W ST e W Eial € S 3§
YR B— qarges UHH > fgdiges i > wafyes e > st
(NH,)| 07t 9.3 H U T pK, o "M § ¥ 2 @ & 98 %7 s
e § HAGER &1 Sl Seitd yraree ¥ yiqeentyd Sifem oA
1 A hael Ufeshd HHE oh Soiaed o i o 99d (+) R &
faefRk 7 <, eifg St eropet BN faemae Aem W o feRk R
YT 1 SRR TSTaT SIST il © SHeh1 foeireh dis Sa1 €1 & 8l
2, ST o i 1 9 M UHN o

Tt U BTSN 3TeeM qen TaeEen gRT ©nfie o oW EH &1 A

OH,
i R\, H~OH, R,
R_lTr_ H--- ()H2 > /N\ - N—H - OH2
H R” “H-OH, R
OH,
Lo o0 30
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gRreenfod SfEm eaRE 1 Tt T it e §, '
UHI 1 &R 1T UTaed Sl &1 3Tfes g1 Sfeul 31d: Ufeithfes Tl
1 AR 1w, WA > fgdias > Jdas g =rfew s foh Wi
wae o foudia %A 21 gIvE: 59 Ufeshe THE—CH, %1 %@ 31 el
T 1 BTEgS STe ® g fafem smen & w1 afk Ufewa w9E ~CH,
T 9 91 B 1 SR sTayH H ffaw aen erw safaw tfewa
e #I IHfA § 9Red, S8 —CH, ¥ —-C,H, 8F W &Rehar armed &
% | gRerde Bl Sl 81 37d: Sieltd greeen | Wi g, foremes dise
Ture e Ffam aren 1 Sfed TREReE gaa R Wiaed o1 fHuRo
FHA 2| Seitg faeee | dfora o) tfore gfaeenfya THHl o aren
e 1 A T8 YhR 8-

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

(@) T s e

e & pK, 1 A FI aifs ¢ T @ 87 e gt ® R
i qe o1 URe U § -NH, 998 |9 oA god § e 8
21 TEY SIS RATY] W SUTErd SRS Seiei el Sl oo
o WY LT o IO YIS o T %W Sueied gl €1 A
el =t fafe= T ford, i e we fo Ufeis fFrefated o
TS T G B GEA AR W Tev ¥ ufRkfora WfefiftEy see
I I AR AT (Shpel) Bl B

C;NH2 1J\rIH2 f\LIHz KTHQ NH,
@) — B
ey -8 - &
) (&7
I I 1\ \Y%

III

i e 1 STAE] SEA

+ +

NH, NH,

I 11

B WA € fop forat atfersh ATt wee gieht € wenfares san &
Aferer B 81 31a: 3 ke bt wehd € fop Uhefi (W= STt
G Ui e | eifuss Tl gt €1 o Tfeda st o=
i WHHT T FIEH Tkl 1o ke U1 9 g gfaeenfua
el # @8 <@ T ? R sowd gE e o 9gE S
~OCH,, -CH,, &% Yacd | gfg w3 € Sk soiae e ot
TE S -NO,, -SO,H, ~COOH, X, T8 FH & T
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3@E0 9.4 frAfafed &1 &R Ueed o ¥2d %9 § fafgu—

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

zar  SWH UHHN T IR % R Teed H HH HT HH TH THR -

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

2. Ufewem
U tfeea oSl o WY oo sifafean ot €1 (38 wa 12,
Theh 6)
3. Ufaem
Uefithfes qen WAfesk et wd fgdias tHiA g e, tergse
3R U § Afyeht gfaeemas sfafean & ) 98 sifafman ufge
FEA g T W AfAfmA B -NH, 1o@n > N-H ¥ § Sufee
STESISH WA 1 Ufe TE g Wi ¥ Tehd g
e Afafsan @ o< SRl i UHES %ed ¢ I8 SAfufma tHiE 9
sferer vae aes, S frda @ suftefa § g s S st o
T HCl &1 TehTetent 9= i <% AR fagenfud ¢ 2ar 2

/\CHs £ H CH,

. | |+ |
C.H-N-H c-Cl —> cZHSSI\I_(F%@ —> C,H-N-C-CH, + H-CI

I
H Go
T N-TforeueEs
H
| ke ..
C,H.—N: + CHs—ﬁ—Cl — CgHs—ll\T —C—CH, + H—C1
| I
CH. o} C,H, O
N-TfIeue=T N,N-SEfUeueEs
cﬁHs—in —H + CH,— ﬁ—o—ﬁ—CHs — CBHS—il\i — C— CH, + CH,COOH
|
H (@) O H O
AIAUH USAEHUTRESES N-TrfreiusRmEe stemn
THA s=iaa FANEs (C,H,COC)) ¥ st sifufsran wedt €1 30 sifufren &1
A=TEe FEd B

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

AT TSI FAZS N - Bffea—TiaEe
1 3T S & foh WHIA qe shraiferiorh 370l o1 SATafshan ¥ W Searg o
B2 3 % oh a9 W UHA 9 Afafsman g w@n oA 2|

T 2
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4, wfeeraE stfafsrar
Uferthfesn qen UUHfes wefhe T, siiied iR wenifas drefiem
TES(HES oF WY TH wH W g TR TEHEREAES ST
et 1 formm et € fgdias td gt G e stfufman =i
Tl | 39 eIfufswan i i ffsran 1een sTzaETEe wiern
FEd ¢ qU ¥e weifhes T o qhernt § W e 2l

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

5. Wged 3 W rfuferan
@i o7 U Tifedy AeeRe i Afufshan ¥ WeaM (in situ) ST TE
A o et UHA e Tl W STel-3Ter We § Stfufwmar st B

(‘) Weftes Ueiithieer UHIA g o7 9 Affshan gr Ueiithiceh SEusEM
AU T § S SRR B o RO HIICHhd: AIgeie e il ©
3R Teshigicl a1l €| FTSES o1 Hcehd: Tehel o1 S92 UHiH sttt
Td WIS o 3T | feRen S R

+ —
R—NH, + HNO, NaNO.+HCL g N ey 2O poy + N, + HCI

(@) Uifes UHA AEeE 3T W %A d9 (273-268 K) W SAfufmar &Y
SRUSAIIE e St &1 I8 AR &1 U Hewqul o @ e
39 fafa=1 R & tadfes Aifirst o gy o gtar 21 fae
guiq we 9.7 § foan e B

NaNO, + 2HCI1 + -
CeH; —NH, ) v 4 CeH; —N,Cl + NaCl + 2H,0
B AU FANES

fadiaer 3T qoees WA ged ot | 9= o 9 arffsan et )

6. AREERITA FrTES | rfrferan
A= Fehia FaEe (C HSO,Cl) o femaant stfierden «ff #ed
T, mufier &R fedtoe Ul 9 stfuferan oieh HewaEe a9 2

(F) I=ITHehITe FAREe 3T wefier UHH i stfufwa 9 N- ufrersrsia-

HewifTel THES 9 B 2
(0] (0]
@%—01 + H-N—C,—> %—1}1—0sz + HCI
(@) H O H
N-TeTa =T HES
(s ¥ fae@)

GeHIHAES i ATZSH W I TESH Yoot Seiaei @ier ol Tehifea Tug
1 SYMEIfd o FRO YA TAE T T ST % 4R W faed w6 )
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(@) fedoer TiH 1 e1faferan @ N, N- SEuReEsI R 9Ee a9d 2l

(0]
I

@ﬁ—d + H—N CH—>@S N—C,H, + HCl
(0]

CH
NN@EQF%@EﬁW—ﬁﬂE‘s’
N, N-SEUa~ ek A5 | hig 9t BEIeH AT, EeIeH A o
T TSI 7 1 Te Tl T B den R A sifeed g )

(1) qerEe THA diaehia Farss o Afafshan &l | fafs= a5
A 1 I8 U1 od 3 d=idehiqa Fanee 9 f=-fa= ger 9
srfaferan st €, wrerfien, fgdioes we gotass WAl o fa9g o e 5
fasor @ ok T § Y B 1 TR ST SiEehia FNEe
& WA R p- AETaehIF FANEES S FAT Bl 2|

7. TSR faeama=
AT TEel UGT § Tob Ufedi i STTEl SCaIst ol W et 21 37 39
Tt H ®F ¥ WM W Faifus 309 TN U 82 ~-NH, 98 %
e § anef qen %wﬁmﬁwsﬁgﬁw%éﬁmaﬁ% ara:
~NH, T8 aeff qen i fdvme wd wifenelt wfes e €|

(%) s
Ufef= et a9 W SHE Sa 9 At w3 2, 4, 6 — RS
1 W TEe Il B

NI, NH,
Br Br
+3Br, R + 3HBr

Ufed

Br
2.,4,6-IEsME el

Wifeh THT &1 solawrl gfeeere sifufwaret § qge guen st
I=a srfaferarefiera &1 wiaeemas syef qen 97 <A T W B Hehdl 2
I 7 TfAfer 1 Ueher wfaeemdt == a9 81 af -NH, 998 & |
TTE i Y R HE? 98 -NH, 9 ®1 THifes tengRe vHifee
TR IR e o 91 aifod Fiaeema sies it e o7q o fqeentyq
THEE 1 gfaeentyd U § SasTaefed eh fha S 9l ¢

0
|| I

H—N—-C—CH, H—N—C—CH, NH,

1

(CH,CO),0 Br, OH or H’ 2
@ Q) e () =5

N-Hf7a TeaEe Br Br
(TERfemEe) €ic2)) 4-Srgrefet=
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UfHefeEs i AEeioM W Sufter Thieh! Sefsrgia el STeRTsT AT
@aaammamﬁw&:ww%wﬁﬂéwﬁw%—
;07

m |

>N~YC—CH, < >N C — CH,
37q: AESISM W IUMEAd TR Soide O TR §RI dsiid gotd i
TEH T o T %1 3T Bl €1 $HfaT -NHCOCH, 98 31 |ishaT
HE UHAl T8 W %A e 2
(@) FZHIT
el o Y g ¥ AR A o Sifafed S e
ST IaE W S0 B SHh STeTe Yeel oAt WiemH o el
WA U0 Y UFFelfom e ot © St Aer frder 21 g6t Swor syef
T 7 HO ok YAl He HI 1 ff wEequl W St 2

2

N NH, NH, NH,
< sRcRen
HNO.,, H,SO,, 288K
> + +
NO,

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

uHifeem  afafsran g0 -NH, 8 1 TREeTor shieh gl Afafshan
=1 T foren o1 wepean € IR J7-edl o= &1 &7 SR & ®9 4§
e e S Wehe €1

NH, NHCOCH, NHCOCH, NH,
(CH,C0),0 HNO,, H,SO,. 288K OH or H"
% N
)=t 7 e
NO, NO,
Qﬁ@é ISIES] p- HQE‘JQ Fé NIES] p- |3§Q ol
() R

el 9ig SR o7 | SAfufshan gR1 Ufelitad gegedcthe st
g S ek 3T o WY 453-473K Tk TRA FH R p-UHHeIA
Hewifes sl f Fmr: Sehfifas o o wed €, T 3R & &9
o T B

NH HSO

@ @ w5473 © ©

SO,H
felifam BEesT dothe ﬁﬁmm
(swﬁnza?m)
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T FAREe & W AU IHH % hROT THIEE e e-shieed
arfaferan (Ufehom wd tEifee) &t et Tgfafem FiEe T oy
e & S 36 SATHlHa W S 1 1 Yl ¢ @Eu S § el
1 TGS o e I T ol 8 31 TR et =t stfufswan o yaa
faferas Tqe #1 WE IR F 2l

RlCRICliRincy

9.4 frAfafEd &1 37 d@d L ANHRT Jaadl o % H farau—
(@ C,H.NH,, C.H.NH,, NH,, C.H.CH,NH, 721 (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 fAfafeq sra-are Afafshan i ol ifST e 3Rl o AW fafae—
(i CH,CH,CH,NH, + HCl - (i) (C,H),N+HCI -
9.6 Wifedq FEHe faeaa =1 Suftrfd o Afora sierRe & onfusd g’ Ufela & Ufesho
H I e a1 SRl o fau sfafsan fafem)
9.7 TUfeiA &1 Iiae FAES o | qHEe ifafwan g S skl o AW fafay)
9.8 YA C,HN ¥ W fafsr=1 Trerel &1 S foafeaw) 7 quedel o SEgdied 98
fafgy <t Tgeq ol o WY ESeH T g Y 2

II. SEUSHITEIE A0
<RSI AU 1 AT g3 RN, X 6 21 78T R 0% URe 99 € aen
X 3T CL, Br,” HSO, , BF, 37X ® § &g +ff 81 Tohal 81 $eT THe
FE o U SHF TGRSR o A9 H SEUSIHIE 3T o o v
UM 1 A S8 FARES, TESNH dohe onfg forad €1 N, W Wi
ST HE T Y1 SR O oL noN, ¢l A ASHeEEeem
FANEE T CHN,HSO, Tl I SEUSIEH gRgsache %ed 2l
tfethfes wafqes THA eifd el Ufera SEUSHEY @0 Sl ©
(s 9.6) | WHfew wefies e tieEtsi=d e s € st foeem o
e a9 W (273-278 K) 3¢9 999 o foq Tl B 21 tAerisitEm
AP o T i ST o SR W G S Fehall €1

& (Y
N=N:
o)
@
<>

S e

® 8
N=N

® = ®
: N=N: N=N
®
<> <>
®
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G o -
ferower 26\ farfér

9.8 it ot

9.9 RMEGEE

282, A fagm

ASIISEUSITTIY FARES i U Td A5ed 37w &1 STfafshan g1 273-278K
Y W S S B EEE 3T whi stfufshan fasor o € wifeaw reeme qen
TR 37 &1 AR ¥ IO W &1 Wefys wHfes T ok
SRUSEE H UREdT i SEUSeul %gd 81 STl Wahfd o Rl
SRUSAITaH a0 1 GER0T & H SR od € FA L o 2
C4,H,NH, + NaNO, + 2HCI —2227¢_,Cc H,N;Cl” + NaCl +2H,0

IeRITEY FARES Th WM e 3 21 98 wia o faom qon 32
H ol  fobq TR HE W S § SAAfHRA a1 2 a3 e § e
Y fasfea & S 21 S SRiETTgsiene Sia o sifacid den % g
W e g R

SEUSIEH @l 1 Affmae wl qer w9 9 < Gaui § sier S Hehdl 2|

(%) e e siffward qen (@) sifufsrng f seise g
(Retention) &l 2l

() ESIS Ufaeemus sTfafsrant
TREUSAMIH T8 Th 39 AR 998 (Leaving group) B o R0
CI,Br,I,CN W8 QH 3% 99l gR el ¥ faeenfud & s 2
3 g WHfeH god | S gad Hd 21 S g8 Agered st
fagor 9 719 % w9 § el ST R

1. TCIEES 3Tal HEAES 3EH gRT Wiaeem=
=i 9ed | CI, Br a1 CN TIifahUfir sl Cu(l) st Sufeafd o w¥eran
Y TOYT HUA ST Gehdl B 36 SAffshan sl Srsuray stfuferar wed )

CuCL/HCL | a0 4 N,
ATN,X CuBr/HBr o ArBr  + N,
N KCN

[CuCN /KCN ArcN + N,

TH SR amel w1 Suferfd ¥ SEUSitEd @au & faed @ 9
BeleH 31et ¥ STfafshan gRI SR s1ere i skl oft Ssfie oo o e
ST Gehdl 1 39 Afufsmar 1 e rfirfemar #ed 2

Cu/HCI

+ - —t—> ArCl + N, + CuX
ArN,X —
’ Cu/HBL ArBr + N, + CuX

M TfafeRar #1 o o Ssurer stfuferan 1 afer sifue 2Rt 2
2. 3IMATSEE MEF gRT Afawerma

STEEH I WY I=i4 g § Tedl § &1 Sl o Hehall; fohg o1&

SEUSIAH e o foeem 1 sifdfman qefiem sraeEs d &id @

A Sl B

+ —
ArNCI + KI —> Arl + KCl + N,
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3. TIRTRIES M&F gRT Hfawemu=
el QSRS FNEge i SAfufma weitieies o 9 %3d € d
T SEUSIEE TfsiREne eeafud g S 8, S A i W fasfea
HERRUIG IS CIN I

ArNC1+HBF—>Ar NBF —> Ar—F + BF,+ N,

4. H g1 wfaeermu=
TIEUIHIEHIE 70t (hITChieh STret) S1era Uil S gl STI=ra e
SEUSHITER ao il THAl § erufad o 30 € iR W e BEwRg
A AU A | Sfedid 8 S 2

+ p—

ArNCl + H,PO,+ H O —> ArH + N, + H,PO,+ HCI
 —

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

5. BTSSRI HHE GRT Afeemus
g SEUSAITTIH T foeras &1 a9 283K T @+ a1 ST af oo
SASTTE e Eleht WiAtel 2d B

ANCI + HO —> ArOH + N, + HCI

6. -NO, W9 gNT Wfaeema=
9 SEUSIEI HESTERe Tl HidX &1 Iufefd | Aifead TrEene &
Sefta foem o TR e S €, 99 SEistEE 98, -NO, 98 5N
yfereenfa & S 2

+_

N,

@ + HBF, — NSNOA @ + N, + NaBF,
RS NEITED
£
(@) arfuferamd fad STt wug Tefd TEar
e rfefsRad

I e § W U Sl § <H Wifesn gerdl U 3% S e
~N=N- ¥l o o foreiiRe e 2 21 3 2AifiTeh wa: T 2 & e o
1 TE TAT H T 7| Sl SRS FAES Bk 9 SAfufhar s W 5heh
T T W Y Bt U eSS ST 21 SH YRR i Affeha i
o STTITeRaT Fed 21 38 YRR U SEUSIEY e it THelE o stfufwa g
ARSI ol 81 98 Toh SelaiRrl Sifafshan 1 Samew 2|
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o .
@—NENCI + H—@ oy - @—N=N—@OH + CI'+ H,0

p-EESRUSESI (R IS

+ — +
Orima - o Opmte Qramn Qv

p-UASEI (den )

9.10 QA= S sfafswnet | o7 T ¢ o SEusfem e a=id 9o 3 -F, -Cl,
APt % —Br, -1, -CN, —~OH, -NO,, 3% 98l % o1 o fou 3ww wreafis 2
) ] e wqeivEes e eEeEe H HiY Seeh g AE e S wehd
ALATOT T FoiRa= § T & TR TR g7 RS T F1 e T
31:5§Ghaavfr FA S Hehdl, fohg SREUSAMIY daul o WA i WXed § ST S

Tkl 2l
Bl A& 7d: SEUS GqE 1 3 el g Ui UE Wt gfagenfua Hifient
H TE | geEsd 7, S WY Sie st yfagenfud a=i @ @l o |

SEERUT 9.5 &Y 4-TERIET H1 2-FMiaiissh 37l § ohy fRafda i

=sr  CH, CH, CHS
Br |
B Sn/HCI _NaNO,/HCI,
T273.278K
NO, NO, NH,

H O H,PO,
COOH CH,
Br KMno Br
Pl
OH
AT w2
9.9 fAfafead 9iedT wifsu)
(i) 3-Hfeefel ¥ 3-ATdiereE (i) Ufe= 9 1,3, 5-TresHEsi

284y A fagm
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ATRAKA

UL 1 i & erggior WAst 1 Ufeshal oteen URa @qel o gfaeenfyd sge= 7 ged €
SR H T BTSN THTY o TfETT ¥ W W= R-NH, 1 Wfhes T wed &1 fgdaes T
%! R-NHR' 372/ R,NH §% § qo1 qeitass Tt &1 RN, RNR'R’’ 3121 R,NR' €= 51
WS e F1 fgdiass wd qdtas Ui 1 gt ufeshel 998 M B W Wt T den fa g9 W fafua
Ui whed 21 S w1 it A9 e # U o AEeiee W U STHRieG soieei I el © s
FNU ¥ T &N hl e FIeR w4l 7

T : S, BeigS, UHIEE, THISS SIS AMfTehi | adl €1 3 BIsgier e Wei¥ st ¢ forad
Toh Sifceh o1 eiferd g €1 Ufeehel UM o Soieet oM, Fifam, qen H-s1eer ek difess faemes
H gfereenfud srifam FEA o T srei Rl i gufed #d &) e WA SR 9 Yoot R
Bid €1 Wrifees orfte o soiagl fomiesh o e1uaeh Tqe HHYl: aRehdl | gig o g #id €1 Uhrel
STEI ¥ et &Rk €1 UHHT k1 ATAfRaT Asgiom W Iufkerd Srageisd seiaeia el shi SUeisdl NI
erffia erdt €1 g WA W SUrkerd eSSt WATE i HEA 1 SATAlHAl o YehR qel W Seurg
1 Wl W g wefhen, f5dias wd qdiass Ui 1 veee den faug o oy swerh #1 WelEAeewi
FARTES Mefhen, fgdias o qotees Tl i qewH o fau gE § @ S @1 At god | UHA 99
w1 Suftefd Uifess U 1 srfafmamsiierar i g St &1 GHfess Ui 1 srfufmansierar =i Ufeer gr
e feran S Tkt 21 AR o w1 Ul aedigs s1oen THifes TengEe | SAflmar i 2|
TTEATITUH ST et THiA 1 98 Fie sTehvushHe o ®9 | fRar S

: TREUHH & 9 forn ST arel RRereEuatem wav; fafit= yer o Tyt g wfaeenfya
foru <1 Tehd € TEY SRS e % e A 5N URe ddRe, SRS, WiFle der T |
T H1 AHYE Tl Suere Bl 81 SEUSHEE ofeul S HiHtel s Wl WA o e g sttt
U U 9 W e g

SFHRIRT

9.1 frefefea aifieni =i wufas fgdias wo gdias UHHA § onfiea wifsQ qen seh smsgdiaE
M fafeu)
(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 frefafed e o =ifiest & favie & forg weh wemte e -
(i) Aot e et
(ii)  fediae o gt A
(ili) U o UfefH
(iv) Uffel wd df<erndE
(v) Ufel™ @ N Afemfe
9.3 fr=fafEad & wRror T
(i) Ufele 1 pK, AfetHE &1 ga o sifue g 2
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Reprint 2024-25



(ii) Uforetee v o foaer © sefen Uil @)

(ili) BfUeUH e FaRES & W Ta § AR HF W ol hike SRS %1 a8
R

(iv) =&l G g8 el gfaeeram sifufwmeans § ool wa dvr frders e © R off Qfveda
L0 ERT AL AEN | HeME AT i 2l

(v) TUffef frea sweg erfafwan v =t s

(vi) WHfesw QAT & eEUsifEm a9or Geithies THAl @ 9 oo § st ol g 8

(vil) Wt QA o Geeioor § Afgue dferdee gvavor i wfeRar < Sl 2|

9.4 fr=fafed wt %0 § fafau—

(i) pK, 5F & = HH 4-
C,H.NH,, C,H.NHCH,, (C,H,),NH T§ C,H.NH,

(i) &R UEed o ¥ed HH H—
CcH,NH,, C;H,N(CH,),, (C,H;),NH T CH,NH,

(ili) &R YEed o 9&d %A H—
() el -, T -
(@) CgH,NH,, C;H.NHCH,, C ;H,CH,NH,

(iv) 79 ofeeen § ¥2d §U AR 1T Weed o hH H-
C,H,NH,, (C,H;),NH, (C,Hy),N T NH,

(v) 93Ui% o 9gd %9 H—
C,H,OH, (CH,),NH, C,H,NH,

(vi) & ° faeiadr o sgd %9 H—
CHyNH,, (C,H,),NH, C,H.NH,

9.5 3= MY Y gREfdd Hmii—

(i) TUIATEH A I BIAHA H (ii) BRTEIES ®I | -UHELRA
(iii) WA HI TSAEH oA H (iv) TIAHH & BeAdE |
(v) TUAleH T &l UoHresh o7l | (vi) WIS H QoA o
(vii) TEIMEN #1 SEAfetHE | (viii) AT o7 1 QoATeH o §7
9.6 W, f5diae Td gdae THHI &1 Tea &1 fafy &1 aui sifse) g7 stfuferansti o TemiTes et
ot fafau)
9.7 =1 W o feuit fafaw—
(i) wifeleradi= sifufean (ii) ETEUSAHIO
(iii) BIFAE SEEES Afafswa (iv) gma stfafsean
(v) eAHMHTIeeT (vi) udHifeem

(vii) Hfsrcea Sfermme dyamo
9.8 {7+ uftead™ fromfea wifsa—

(i) Ege= o s=igs T (ii) a=9 ¥ m-sHrRE

(iii) o=TEeh o7 9 Ufe= (iv) TUFEE ¥ 2, 4, 6— IR SARIS=A
(v) df<1a FarEe 9 2-HieuedH (vi) ARSI | p-FARE el

(vii) TFEHA ¥ p-Smei= (viii) STTAES | T

(ix) TAe" ¥ S=Isd Uehiaial

286, WA faa™
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9.9 fv= sifufseneti o A, B, 921 C &1 9&=1 Sifsu—
(i) CH,CH,I mm*“Hmmmm %OH' f B NaOH*Bn

(i) CgHyN,Cl—2N A O/ B N ,C

(iii) CH;CH,Br—FXN _, o UAH, , g HNO, ,c

0°C

(iv) C4H,NO, —Fe/HClL , A NaNO,+HCl g MO/ , ¢

273K A

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

A

. Fe /HCl HNO, CzH;OH
(vi) CzHzNO, >»A— +—B >C

9.10 TH UHfes ATk 'A' Sl ST o Te TWH HH R AfTF 'B' S ¢ W Br, U6 KOH &
T TH FH W S G C,H,N e Ak 'C' I 21 A, B T C FfTehi i HE=m1 T 379

sregdiTEt T fafew)
9.11 fy=fafea sifafwanet =i qof Hifsm—

(i) C4HZNH, + CHCI, + (twrt) KOH -
(ii) CzHz;N,Cl+H,PO, + H,O —
(iii) C4HZNH, + H,SO, (wiz) -
(iv) CzHzN,Cl+C,H,OH —
(v) CgHzNH, +Br, (aq) -
(vi) CgHgNH, +(CH4CO), O —

(vii) CgH5N,Cl (ii)Ng&gljb;“Cu‘ —
9.12 Uliifes wefts WA = Nfaue Sfcmee Gvamo @ 1 T8 S S Fehar?
9.13 TUdiithfess o WHfess wfher THiAl &1 A5eq evat 9 stfufswan fafau)
9.14 frfafed § y&® *1 Gafad RO FdaET—

(i) TAqed @19] SoAUM dTel WHHI 1 STrerdl Teshlalal § &9 gl 2l

(ii) W T o1 Faeris qaee THAl 9 st g 2l

(iii) e QAT 1 qomT & Qelithiesh Ul Jael &ieh e 2|

PO WA I=4 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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