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eyl ot st €1 Whfa § 3 9N, e, tehdies qen
Tl § U St €1 Heafid Sl ¥ Sgask, T i iy
aftafaa €1 1 Sa-dfewa Aifres, geaaa — tgHfe @ik shig,
1 YA -0 98H oh fau femen S € sF o € fedtuew
T w8 B R Tk EYelfta Afies ‘e’ s SuEn
<afaferean & fag=as & &9 A fhan s @1 wfag wfafeeefmm
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fafir=1 Wifeen 2ifienl &1 oM & Feead 89 €1 59 Theh | 9
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T 1 Tfn o Us, S el Al SRSl UHTIRT Wi
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®9 H WA ST Hehel B
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CH,-NH,, C,H,-NH,, CH,-NH-CH,, CH,-N__
CH,

ST ST ifd, T o1 gerei TRam] BrfEst € U6 39 W T
ARSI TR el &1 Wi W -TE2rSi o e sp® Hehfld eid
& qen A T emerfa TRl Bt 21 Aseee o d spPHeRfa
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herehi ¥ AfqeaTaT LAl &1 gt U | Eee o =Y e o
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9.2 oEiEBR0T

9.3 AHIHT

%1 SUfEfd o HROT C-N-E &0 (S E = C 3191 H?), 109.5° ¥ FH Bl
2 ST % AU T 0 AR H 108° B © st R fe 9.1 W <win
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CH,
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ferT 9. 1—2rEnferdsia &1 fiRfiret snwfa

sHIf 310 H Ufeshal A¥@l TR el g1 Ufaeenfya grEeiee waTpsti i
&A1 oh STER T UHHT 1 aftentor, Weifien (1°), fadiae (2°) a2 gaes (3°)
H oo S 21 A ot § T BTegioH W] R S1ee Ar § gfaeenfud &
=¥ wefae (1°) T R-NH,, 12061 Ar-NH, W= it 21 afg STt o &
BIEGISH WY @l R-NH, o Tsh BIEgISH o1 Fiqeend™ 31 Ufeshel/iie
(R) T9e ¥ 2dl € o 379 &1 W sl 2 3Mueh! fgeiares Wi, R-NH-R' W
Bl a0 wfewe/ifie gE gaM s1eEl e B gehdr €1 U SR BEgieH
AT 1 faeemme tfehel/ifiel 998 © 89 R g THF o 21 afg g
Ufehal Au@ TR 99 99 o @ THA ol ‘&’ e fa= g w fafsa’
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g Tgfa B Uferthfes T 1 ARl THHE 9 § qdone Ufeshel TRt
T V= §, A Ufohertdie % w9 § fRa S §, 8- At fgdees
TS e T H St Q) e fush g WM el € qd Ueshedl WUE
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el oMt fAfEt 1 St 21 TEgiehte 9 1 ST SFIT 1@l Sl 2|
3TN~ H,N-CH,-CH,-NH, %1 /9 TZH-1, 2-TEUHA 2|
T den gataes WA o N &l B2 Tfeshal TE o WY g fowemes
o ®9 § T I &1 3TEN CH,NH CH,CH, %1 7 8 N-Hfoeiie =
q (CH,CH,),N & 7 © N, N-SRUfeeiemi=| afae SIeeor aroft 9.1
A fau 21 o ol HrE e F ged el 7
i 1267
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Ut Wi % —NH, 998 914 90 9 WY 1 @ 21 et T w1 T
W I[EO C HNH, 21 9= ugfa # @ tfve #ed €1 4w
aegTEr Tgfa o oft wherd A 21 URA THA 1 THR I GHF T ok
U H f@ 9m o o1d § 9 'e' AT 1 Yfaeus THHF (‘amine') 1K
¥ F B o e ugfa W C H-NH, 1 AW =+ Bhm
RO 9.1 ¥ 5w Weshel o URel WA o W T SEgdeE AW § e T €

AR 9.1-F9 Ufewhel UF URer WHHT i UGt

CH,-CH,-NH, TfUeTuHA LOECIE]
CH,-CH,-CH,-NH, n-IfeTaHi - 1-THA
CH,— clH—CH3 iso- MfUeTdH+ Fq-2-THH
NH,
CH,— 1?1— CH,—CH, foreraforeiH T N-Afererue=ei=
H
CH, —ITI—CHS EEEIDGLEIE] N, N-SEafemg—de
CH,
C.H,—N= CH,—CH,—CH,—CH, | N.N-TEufoemfzatse | N,N-SEufeeea- 1 -ume
C,H,
NH, —CH, —CH =CH, dfetert -2 -1 -
NH, — (CH,), —NH, TR SRUHA TRIA-1, 6-SEUHA
NH,
O . e
NH,
CH, y
C( o-2TefE 2 -Aforertsret
NH,
© p-SEfeAH 4SS
Br A -SIHGATA
N(CH,),
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et F2et

9.1 frAfafEaa THA ®f wufiesw, fgdeen staan gaas THAl o afid shifea—

N(CH,),

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

(i) S ¥ C,H N ¥ ur fafa= qmeEet THHl &t s fafew)

47711

(ii) 9t weEEEl & sy T fafe)
(iii) fafe= g 570 SF @ YR %1 guEgedr wSiE e €2

9.4 A=l T
o=t

T o faea Frefatea ot | fw s 2
1. TEET ARl AT TU=EA

g Afier gew fawifea frokar, Teifean stoan wiferm =i sufeafa o
TESSH 19 Yalfed & § UHH § srafed g S €)1 el memm |
el g1 ot TRT STTEEE € Wehdl 81 S YR © Ag2ileshA W W
ookl H e7aferd &1 S Hepel 2

o oW
NO, NH,
. Sn+HCI
(i) ©/ e Fe+HC1©/

TS IR Td el 3T SR 319w shi Sl < St §, oifen
sifafsran ® S FeCl, SioeTaafed gieht Blegaiiieh 3Ted 3l 21 37d:
Sheel USRI Y9 T o fAIq BEgEiiss 3 i 9gd wH HEl |
TEgehdl Bl 2l

2. Ufeerer Mgl ol THtaTIRES

T Teheh 6 § TgT © foh Ufeshet steran difsiel eaiigel o shisA-gelis
e TR g Eeran o faeferd et S €1 31a: eshel e sl
TlEe ST o Ueifoe faerem 9 Tfwerad gfoeens stfafewran w
& forad T Ty T (-NH,) T8 9 giaeenfud € S @1 st
31U G C—X 3Ts¥ o fose st TR o1 STHFI3TIEE (ammonolysis)
Fed 21 I8 ATufHA 373 K a9 W Hia sg et § FUd 21 39 THN
T o W THE T # we SHeER w3 qA: e
2age ¥ rfufean wweh fgdoe wd qdtae WA qun siad: =
ST a0 o Hehdl

NH, + RLX —> RANHX
Bl ETHI yfaeenfya smifTam =0
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RNH, 255 RNH =55 RN 5 RNX

o o o @
(1°) 2°) (8% SIIH oaor

79 rfafran o dagel i Tl @ stfufspamsficran 1 %9 RI > RBr > RCI &l
B THfEY v ¥ g UHH Yo &R SR SR ¥ 9 T ST Hehdl 2

R-NH.X + NaOH —> R-NH, + H,0 + NaX
TR § Ig srgfaen 7 f sow W, fdae wd gdae ofe
AT <GSk STAEE A1 R A0 W e 21 =iy sy enfus o oF
W Y G IR AfHE T B Hehel )

SEER0 9.1 frfafed stfufswansti o forg wamEfes geten fafan—
() uweHiferh NH, s C,H,Cl o @l afufsan
(i) ST RAES 1 SFAMISTTHS q Y THIF 61 < Al CH,C1 ¥ sAfsfssan|

il
i
- C,H,-C1 C,H,C1 H, _
0 c,H, C1=5> C,H, NH,——>C,H;-N-C,H, =—> CH,N-C;H, %23 (1) ¥y
e SpT N-Uferertsrei !
R K ufererd C,H, TqTF
N,N-SEUIUe A srmifiem e
.. NH .
(i) CH-CH,~Cl ——=>C,H.~CH,NH,> " ¢ H_CH,-N-CH,
|
EIRSGENIEES fTeTeH CH,
N, N-SEH ek Hema—He
3. TESTSNl ol T=ra

TEEA wferEm UfHiTan BEeEe (LIAIH,) S19/@T ST BEgSHT g
raferd eiet Wit WA o €1 9 SAfufsman w1 SyanT UHE ol &
3R (ascent) H, i IR THIA ¥ T 31k Sre aret THH oF
foem o fopan s 21

H,/Ni

R-C=N o~ R CH- NI,

4, UUTEST T TUEEA
Tz ofiferam tgfufem ergre g stafad gk U | 2
o)
I (i) LIATH,

R-C-NH, W R-CH,- NH,
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5. Tifsuer SfemTge woewor
Tfsiue Gyewor 61 wA Wt Tl o fatem o ferg feman S 2
dferres e TR eEgeEEe @ ifufmar gu dfemEs @
W A S © S Ufeshel BAES o W1 TRH I o U9 S
SISTTEEA g EId WfHe WHiA Sca= il 81 WHfess mefhes WA 39
fafer @ &1 o <1 Hehdl i URe Taze femEs @ Wi B
o WY AR giaeermeH; sifafsan &+ Tehd|

(@) (0] (0]
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YT~ KOH M T~ = . R-X — LY
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[ [ [

(@) O (0]
gfemree N-tferasifermze

© (@)
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\ﬁ/ || [loﬁrﬁ—,{)
(0]
(@)
N-tferasefiaze

6. BT sTATHIES fiientoT srffsmrar
BRAM 3 WAy Tl o fatem o fou ws fafy fosfaa =t faad
frdt taES &1 NaOH & Scfig 31gal UgHifaeh foaema § e 9
sttt ed &1 39 Frefentor sifufwman § ekl s1emn TRA Tqe i
T UHIEE o SHiaitael re | UHI o shieiiel TaT] 9 &l

T YR U T § TS 9 UF FEd &H ol el
0

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

SEER01 9.2 frefafead aied i o fag wamEfTes wHe fafae—
(@) CH,-CH,-Cl¥ CH,-CH,-CH,-NH, H
(@) CH-CH,-Cl¥ CH,-CH,-CH,-NH,

&
() CH,-CH,-Cl —%MeF NaCN vy o _c=N — 5 CH._CH,~CH,-NH,
AL EERRLEER - 1T
()  CH-CH-Cl —SHENaCN_ oy oy o=y N oy o _CHA-NH,
FARB AT DR RIOEE I ECE PR e Ot
(df~a FnEe) (a1 |rETER)

T 2k
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S@ER0l 9.3 frefafad i SR wd smegdieE W fafay
() THEE S SHAM sieEEe sl g WoHEE <ar #)
(i) STUATES oF BIHHM dMARES FHHET ¥ o< THH|
g (i) WOHE ® A e €1 o1a: TAIgS 319] | R shieH qHTY] g =feTl TR e
WA o YRIAF THIES 1 Tl T SEguieEt W frefafaa €
CH3—CH2—CH2—éC|)—NH2 agﬁﬁ'qﬁg

(i) STUHES G e WA g Teh QOIS UHES B ofd: SiuAEe 9 ot
e ot TR WHfEH THA 9w g

NH,
O/ el st aie

AT 92

9.3 &y fr=fefead afterds e w2
(i) s 9 TfeiE
(i) === ¥ N, N-SEafaufe
(i) Cl-(CH,),-Cl ¥ -1, 6-STEUHA

9.5 mw e tferthfess Ui Ao Ty ot T €1 A9 1o ifuss e T Sl
. wiofher U e qen S8 Seea WA o Bl U qen o URerdiE wE:
A Bl €1 WY WeRUl o <R SeRyl gRI SRR 9 | Wi 81 STt €|
e ferthfess WA wia o faoia gidt €, <ifr o St o o7upeit & ary
TISSIST 37eel a1 Tehell 81 BTeilich, SR ¥ gfig o @1 Siafermft (Hydrophlic)
Ufeehel 9T 9g ST @ 37d: Sl § faeiad uedl 81 S=aa UHiH Sl | STavaeh
Y Y e gt €1 THE ot TEeeH T Ueehleiel i SRS i fresRomesha
FHI: 3.0 T 3.5 A T 31 THIHN T Ueehleell shi il o foeiaan & e &1
TR R Fehd &1 - 131 T - 1-THA | %1 5 | eifersk faem
B SR =2 T e faete! S Ueehlgicet, 39T Ta s 4 foeid gt
21 3T A B TR Toshlelel WA WY gor  sfuss yfad it @ e THiE w5t
o W Yelel Aok BEgioH s sl 2|
e e fodioren Ui H w1 T AIEEe T SE S o EEgIS
TRAM] G ST g o HRUN 3 AU Heed gl Bl I8 SiawisTfvash
TEed wefis TRl 7 fgdiaes Tl 1 qor | siegie STee ok fog =
BIESISH TRHTI[SA 1 STl o HRUT 3{feeh Bl 81 qaitesh WHiA § A1geiee
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fara 9.2—wreifaes w7 o
ST vaE
gIESIoTT  3Te e

TR BEEISH AUST oF STHE oF hRU SAqUAUaeh Feed @l sl 37d: THEAS
UHIH o Faerishl 1 %A Fefafaa gm-
Tt > fgdias > g

Tt UHF | Ul s{qustivaes gegie sTeed =1 fad 9.2 § g9
T R

........... H lR Il—I...........
RN—Fr N—Hee N-R
H H--
----------- H—$—R
H ...........

T T 3TfUeaeh SeqH orelt UHIAT, Uoehielicll Ua Uoohl o daeMih
groft 9.2 H T9ie M gl

ARUT O.2—FRIT THIM oMUk FEHM alell Wi, Ueh@ielh TS Teohdl o dagHiel ot ol

S

9.6 QRMEAGEE
EF1- 2

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,0H 74 390.3

TS Ud BIEgroH TATST i foagaskomeiehdl H S7aX qel Ageie URHIY] T
AHEANTA TAHH T 1 Sufedfa THH i Fioha o1 I 1 Ao
AT I BRSSH WAV St WA ot THH st Afufsan 1 vy fuifa

FW ¢ gEfeT wafew (NH,), fadiosw (:N—H) TS gt e
(:N—) 1 agd & sifufwanel o o ek 81 se Siffter, SR

Tl el 1 ST o RO WHIA THHI 1 e HaER widl & Tl
F P AfufFEaet w1 sren f= § w2

1. WA T QRGRE 0T
Neh 1T Ui BIF oh U1 UHH ol @ Afafehan Y a0 st 2|
LN .
R—NH,+HX =—— R—NH, X

.. [EEND) + _
NH, NH,C

@ + HC1 =

(Ufett) (Ufefifm imEe)

T 243
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204y WA faae

UHfH @a9 NaOH S &R 9 sifafewman sk fag wia qsifa &t 2
R§H3i+6H —> RNH2+HZO+5<

Ul wau Sl § Tt foig Ser Sid weies foasl o sifoed B €1 98
aAfafeman St o rfoed SIeReRTa SrefTeh Mkl i THH o J2Ieh HE H
YR 2

THA &1 @it o7l ° AfIfhan g a0 1 9941 SHeh! &Reh1d Yehid
1 T 1 THA o T SRS 3eiee et SUferd e o SR I8 o8d
Rk 1 +ifd SFIER It ¢ | UHA oF &R [0 1 39 K, T pK, &
UM W IR #¥eh Wellvifa =men &1 S g g

+ _
R — NH, + HO = R — NH, + OH

_ %_ﬁHSE%ﬁH

- [R-NH,][H,0]
+ D i
_ HR-~NH,FOHH
FFera K[H,0]= [RENH,]
FoEl K, = R -NH, GDHE
> [R-NH,]
PK, =-1og K,

K, &1 7 {5 sifues 2 @ aferl pK, 1 7 i1 %% B €, &
S & YA i 81 TS WAl % pK, HH WRO 9.3 § faw M )

SRR ST pK, A 4.75 Bl ¢1 Uferthfesh Ui, eeM W] W Ufeshe
TRl o +] YN o HROT A TR T B W ST ¥ Ya SR B
g1 T pK, WM 3 ¥ 4.22 % W B €1 0 3R Wfesw THiA et e
SR i (Sl ST9) shi Fehfd o shIR0T IR § et &Nk el &

ARUT 9.3 —Seltd YTk § %% UHA & pK, WH

B 3.38
N-AferemeHH 3.27
N, N-SEHfIeHe~Hm 4.22
TAHA 3.29
N-Tfreuem = 3.00
NS HUD G EIE] 3.25
SSIUHA 9.38
BaEGEDERIE] 4.70
N-Afererfet= 9.30
N, N-SEH el 8.92
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gfaeenfta o +1 S1eren -1 Y9 o SER W THA & K, A o gfqued |
el o fagfaat faet derdt 81 IRk gure o sifafied 9 o= e,
SR et yod, i steRtem o off WA 1 e e 6 yefaa
T & T W TER HIu el sheh SR FEfaiaa sresel | faet s
UHHT Sl TTEMT q9T QehdT B Haiel
UHHT ST IRehdl ST ST W Heiferd et €1 UHIAl 1 Rt 7o 37 9
WA TE0 FR HFEA I i Fgral R R a7t 2, TA ) gor | oeE
e eifere Tomlt grar @ WA Sat € etfues et =i )
() Ucohati oFTH STHTET
ST &H Uooh-HIA 3T ST 1 aRehel 1 ol i o folT ekt
i ° Afafwan &1 gern w3

H H
Y, L,
R—ITT. +H S R—I}T —H
H H
H H
H 1}]. +H : H_1|\I —H
H H

SeTaRe oKl i ohl Yehfd oh hRUT Ufeehdl THE Solaeid hl Ageisi i
3R Yeheld & 3R 36 YR ¥ ESINH o STHewIieid goiee el i
e | WA o fu Sy 1 9g 24 &1 38eh Sfelel THA 9 W
T3 gfaeenfya Smifam oM, e T9E o +1 U9TE o RO A9
o faaeor grn wenfie o e @1 ord: Ufesha- U SrEif e 9 e
&Ik I €| SEfeTy Uferthfeeh UHIH shi eRehal 30 SUrkerd Ufeshel Tqe
H WM 954 o WY gel Feul THE grereen ¥ ¥€ %Y & wdl 8
et Wrereen W UHH T &Iehal b1 % TUferd H W e ® S 39
YR B— g U > fgdftos wHi > wafys e > st
(NH,) | |reft 9.3 ® fu ¢ pK, 3 Al 9 7 2 2 fF 78 5w St
JraEel H HHMER TEl Bidl Seftd Jaeen § yfaeenfud o= oA
1 A Shael Ufeshdl HHE oF Soiaeid ot i o U9E (+) R &
fAefRk 7 <, eifug St gt BN faemae Aem W o feR R
I 1 SRR TSl oIS BIdl & SHehT foeli@eh s 3ol &1 H gl
2, ST o Tefied 1 9 M YHN o

A U BTSN 3TeleM qen TaeEen gRT ©nfie o oW EH o1 A

OH,
H
R, . H-OH R
- N\ +/ > \+
R—lTI —H-0OH, > N > _N—H-OH,
H R” “H-OH, RY
oH,
10 20 30
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276, W o™

yfeeenfya smifem oA &1 Tt fam s giar =, 9
UHI 1 &Ieh 1T Taed Sl &1 3Tfes el =feul 31d: Ufeithfes T
1 QR 1 HH, WA > fgdias > Jdas g =rfew S foh wRfores
TE & fIOd W 21 IR W9 Ufekd @HE—-CH, &1 Te Bl g
T 1 BTEgS STe ® g fafem smen & B Ak Ufewa w9E —CH,
T 9 91 B 1 SRgeH sTayH | ffaw s ewit safaw tfewa
THE 1 Yl § GRedd, S® ~CH, § —C,H, B9 R &ehal gmed o
% | Rerd= Bl Sl 21 37 Sieltd graeen | Wires yume, T disH
Ture qen Ffam aren &1 Sfed TREReE g9a R Wiaed o1 fHuRo
FHA 2| Seig faeee | afore o) tforer gfaeenfya THHl o aresg
e 61 A TH YRR 8-

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

(@) U s T

Ui o pK, %1 A T A 81 TE @ €2 uE seiae @ R
i qe o1 UR Ul § -NH, 998 |9 oA oo § e 8
21 TEY IS TRATY] R SUTErd SRS Seiaei e, S Jei
& WY WA o RO W o fIu wH Iuere gl 21 4t e
el w1 fafa= T fad, 9 ey o f il fefafaa o=
TS T W T EA AR W Tew | ki WfefitEy see
ehael & TS WS (Sheped) il 2

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

I

AT o= i STTART |

+ +
NH, NH,

O-0
I II

TH W ® foh ot sifersh ST ST gt € wenfae 3o €
AAfer a1 71 e1a: g Frend FerTet Tehd ® fR Ufelia (d e
T Ui e @ eifuss Tl 2t €1 o Tfedia st o=
Wi TR 1 W TR STere &R [0 FH e geentud
e § 1 @ T 2 fF soee UR W a wE S
~OCH,, -CH,, &&Td Joed ¥ gfg w3 ¢ Salfsh goaed e o
TE S -NO,, -SO,H, -COOH, X, 38 FH & T
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3EE01 9.4 frAfafad +l aR&F Joed o W2d w9 § fafeu—

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

zar SWH UHHN T TR % R T6ed H FH HT HH TH THR -

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

2. Ufehem
e Ufokra doaEel o T Ufeswmed sifafean @ €1 ([W e 12,
Thh 6)

3. Ufaem
Ueiithfean den WXifes wefas ud fgdias TiF tfae FikEe, TekerRe
AR e g At gfaeends sfafwan o 21 o' aifafeman g
FEar 81 39 W ifufEa F1 -NH, 1o > N-H 98 # sufeerd
BIZSISH TRATY] k1 UfHel T GRI Fiaeeno= TH ehd 2|

e Afufsan @ 9 SRl S UHES %ed ¢ I8 sAfufsa tHE 9

ferer goel &en, S e & Suftefa o =g St & s stfaferen o
T HCl &1 TehTetent 9= i <% AR fagenfua ¢ 2ar 2
/\(les P H CH,

! ]
CHANH ¢-Cl—> czHﬁl\f_?_&l — CH-N-C-CH, + H-CI
B

I
Go H 02
TYHIA N-TfIeugqmEs
H
| afc .
C,H,—N: + CHs—ﬁ—Cl — csz—ll\I —C—CH, + H—C1
| I
CH o) C,H. O
N-TfIeue=H N,N-SEUIue-TES
CH.—N—H + CH,— (ﬁ—O—(ﬁ—CHg —> cﬁHs—il\i — C— CH, + CH,COOH
| I
H (@) o H O
ASTAUH TSAEHUTRESES N-TferussmEe 31emn
T s=iaa NS (C,H,COC) ¥ st sifufsran wedt €1 30 sifufren &1
A=TEAT FEd B

CH,NH, + C.H,COCl - CHZNHCOC/H, +HCI
JIAHA ISTA  FANZS N - AforTe=muATES

1 39 S § o T qen saifeafersr stval o1 S1fafswan 9 ure Scare =
BIM? A W ok a9 W U 9 sifafswan g o9 a9 2

T 2
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4, eprfeiear sTfrferan

Uferthfes qen QUHfes wafhes T, diEd iR weHifas drefiem
FES(HES oF WY TH wH W g TR SAEHERAES e
et 1 fomm wedt € fgdios o gt G = sifufmar =i
T9Tielt | 39 eIfufswan i i rfafsran 1een srzaETEeS wiern
HEd ¢ a1 Tg Wefteh Al o qherr § yge gt €l

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

5. AgeH 3 W rfuferan

@is v U Tifedy AeeRe i Afufshan ¥ WeaM (in situ) ST T8
A ol Y U e Tl W STev-3Te aie § AfufEmar s 2

(‘) Wefter Uelithieen UHIA T2 o7 9 Affshan gr Ueiithieeh SEusMEM

AT ST B S ST B o RO WA : AIgeie e St €
3R Teshigicl a1l €| FTESIST o1 Hcehd: Tehel o1 S92 UHH sttt
TS YA o e | TR ST 2

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

(@) WWHfesh THA "8 o | %9 Y (273-268 K) W stfufwar o

TRUSAIE v S &1 I8 AR & U Hewqul o @ e
Iy fafa= R = tudfes Afent o gyao 4 giar 21 feeen
guia ®e 9.7 § fwan @ B

NaNO, + 2HCI + -
CeH; —NH, ), v 4 CeH; —N,Cl + NaCl + 2H,0
el ISTSTEUSTIH FANES

fadiaer 3R qoftaes WA Tged ot | 9= o 9 atffsran st )

6. UREHEERIMA FARTES W arfrferar

d=f Fewifa FiEs (CH,S0,C)) o fement stfiender «ff =ved
T, weftrr iR fdrae Tl 9 sifufean e SehHuEe s B

(F) T=ITHehIT FARES 3T wefier UHH i stfafwan 9 N- Tfretssia-

Yepifel TaES U 2 2
(0] (0]
@g—m + H—N—C,H,—> @g—N—QHs + HCI
S g
N - Tl THeh HEE
(3R H foer)

TehIHAEE i ATZ2SH W TSI TR Jad seiaei @ieH ol Tehiia Tug
1 IUFEfd oF HRU Yoot STAT B €1 oT: AR & faed B 2
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(@) fedoer TiH 1 Af9feran @ N, N- SEuReE=IYeh9Ee a9d 2l

(0]
|

@ﬁ—Cl + H—N CH—>@S N—C,H; + HCI
0]

CH O CH

N,N-@Tgiﬁmaﬁﬂqg—qﬁmg

N, N-SEUfaaITaeh HEe & 15 7 SEeieH T, TEeieH W] §
TE S ¥ or: T ol el el den &R o stfaetd g 2l

(1) qerEe THA diaehia Farse o Af9fshan &l | fafs= o o5
A &1 I8 U Sed 3 d=idehiqa FanEe 9 f=-fa= ger 9
sAfafsran wxdt €, mefaew, fgdasw & gdias T o fa9g #E we 3=
fason @ goreh w0 W Y Sl 1 TR SASThel selEehiTe FARES
% TIF W p- EAHCHIA FAREE 1 FA gl 2|

7. TOERRAT wiaeemas

AT Tl Ugl 7 foh Ufeh oie STt Te=Ae o1 TR =it €1 319 o
et H ®F U WM W e 309 TN U 82 -NH, 98 %
oo § ol qen T Al W e SoieRi S % Shg 9 S &l 374
~NH, 99 3779 9en 7 faderes e wiferqenel wffas w9e 2

(%) e
Ufel9 e a9 W S\ a1 9 Af9fhan #3 2, 4, 6 — RN
1 Ghe FET el B

NH, NH,
Br Br
+3Br, R + 3HBr
et

Br

2,4,6-TESHERAEA

wWifesr T &1 SelaiRrn giaeere stfafwanet § qe gae et
I=a srfaferarefiera &1 wiaeemas s7ef qen 97 <A T W 8 Hehdl @)
I g Ul 1 Toher Sfoeed! =eq=1 s 81l -NH, 998 o |ishao
TeTE 1 ohe e 82 78 -NH, 99 1 tEifes tesene tHifeem
T IR T o 1% oifod Fiaeeny ek 3R Y ofd o whaeenfyq
THEe I afaeenfyd UHfF o SiastaEfed wieh fRar S SRl 2

c CH, H—-N—C-—CH, NH,
1
(CH,CO0),0Q Br, OHor H 2
© QWQAQ
N-Hfa TeRES Br
(TERfeEe) (H@J) 4-SEfe

T 249
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Ufefenes T TEIoH T U ThTsh! Seiaeia Fel SAeRiS ]
ﬁwmmwélﬁ%WW%—
.O.

m |

>N~YC—CH, < \N C — CH,
mzmmm@mﬁﬁwmwmaﬁﬁ?wﬁ
TR & o feIq 1 ITeT B 81 FHT -NHCOCH, |9 1 |fshart
HE UHAT §9E § %A e 2
(@) FEHIT
el o Y el 9 e o o SifaRed o1 hieard
SATRAIRT0T Seq oft A €1 SHok ATl ool STt A o ufed
W U0 Y UFAeAfom o st € St Aer fdere 21 g6t Swor ayef
T R HA ok YAl e HdH 1 f TEequl W St 2

2

NH NH, NH, NH,
) O -
HNO,, H,SO,. 288K
> + +
NO,

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

uHifeem  afafshan g0 -NH, 98 1 TREeTor shieh gl Afafshan
=1 e e s wehan € IR 97-1edl oI &1 &7 SR & ®9 o
e e S wehen 21

NH, NHCOCH, NHCOCH, NH,
(CH,C0),0 HNO,, H,SO,, 288K OH or H"
% N
e ’
NO, NO,
QF]% NIEE! p- ”53‘,\@ té NIES] p- |3§Q ol
(7)) R

el iz Terfeh orvet § sfufnan g Wi Trgsmacthe SH
g S Towfish 3T & WY 453-473K d% TRH FEH R p-UHHEIHA
e o7t fod T : Fethffer 31 off ed €, e SR & ®9
H S R

NH HSO

@ @ w5473 © ©

SO,H
el eEgeH Tethe q—ﬁ?ﬁmm
(swﬁma?m)
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Tqfaf FERES % WY AU I N o HROT UACE ee-shided
arfirferan (oo Td THifee) T vt Tgfafem FanEe tF o5y
Il & S 39 Al o A 1 i Hidl 81 dau s @ TelE
1 TEIISH U O W Y oidt @ 3R L et & stfaferan o gaa
faferas Tqe #1 WE IR FL 2l

L legititcairtsy

9.4 fAfafEd &1 37 d8d gL ANHE Jaadl o % | farau—
() 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,
(iii) CH,NH,, (CH,),NH, (CH,)N, C . H.NH,, C,H_.CH,NH,
9.5 frefafeaq oa-ame aAfafsran &t qof FifSe qen SRl o 99 fafeu—
(i CH,CH,CH,NH, + HCl - (i) (C,H),N+HCI —
9.6 difeaq wEHe faaa =+t suftufd o Afere sTaierEs o ofued R Ui el o Wfeshe
H I B a1 SRl o fau sfafsan fafem)
9.7 TUfeiA & I=iae FAES o WY T ifafwan g Sa= Sl o AW fafan)
9.8  AYYA C,HN ¥ W fafsr=1 Trer=el 1 S feafEw) 7 qedel o SEgdied 7@
fafgy <t Tgeq ot o WY ESSH T g I 2

II. STSUSHEE a0
SEUSAITRM T 1 WA g9 RN, X €1 €1 78T R T URe 99e € den
X 3T CL, Br,” HSO, , BF, 3T ® € &g +ff 81 Tohal 81 ST TH
F & AU S SRR & AW § SEUSHTIE ST N o U9E
HEUEE H A S FANES, TRgeH gehe ot foed ¥ N, WE B
TR T FE §1 T F A O HN,Cl H AAeEem
FANEE T CHN,HSO, Tl S SEUSIEH gRgSache %ed 2l
Uferthfesn wiofier T orfd sremh Ufeshel SRUSMEE @0l ST @
(EE 9.6) | WHfesh Wi T THTeRusi=E oo s € S faeem o
1 a0 W (273-278 K) 3¢9 999 & fau womd g € wHaerisitEy
P o TTded ol AR o SMHR W oS ST Hehal B

® (Y
N=N:
(9
@
<>

S e

® 8
N=N

® = @
: N=N: N=N
®
<> <>
®
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G o) -
ot 26 farfdr

9.8 it ot

9.9 RMEGEE

282, o o™

ASTEBUSIEH TS i Ui Tel Tegq 37 i AfAfsHan grr 273-278K
AT TS S B | TS A i rtafsman fagor o € wifedw e qen
TR 3 &1 ATURHN ¥ I HW & WfHs wWifes THA o
SRUSEH H URadd i SEUSeur $8d 81 STl Whfd o Rl
SRUSATH a0 1 GESR0T & H SR od € G FAT HL o 2
C¢H,NH, + NaNO, +2HCI —2227 _,Cc H,N;Cl" + NaCl +2H,0

I=ERIHTEY FARES Th WEH e 3 ?1 98 via ¥ foaom qon 32
o Tl @ foig T S W S U SATAiHA B § T S e § SEr
Y fasfea & S @1 S SRUSETTgeiene Sia § sifaeia qen s g
W TR g R

SRUSAI @au 1 Affmae wl qer w9 9 < Gaui § sier S Hehdl 2|

(%) AEereH gfaeems stfafsrard aen (@) stfaferamd e et gefad
(Retention) &dl 2l

() TESIS Ufaeemos sTfifsrant
TREUSAIMIH T8 Tk 39 AR 998 (Leaving group) B o R0l
CI,Br,I,CN W8 QH 3% T9&l gR e ¥ yfaeenfud & s 2
3 g WWHfCH 9ad W e o Hd 21 S g8 Agered st
fagor 9 79 o w9 § el S R

1. TS AYUAT HEARE EF gRT Wiawem=
I ge@ ¥ Cl, Br de CN TIif9eRafii sl Cu(l) st SURfd o TXerd
Y TN HUAT ST Hehdl B 36 i sl Sesuray tfuferan wed )

CuCL/HCL | a4 N,
ArN,X CuBr/HBr  ArBr  + N,
N /KCN

[CuCN /KCN ArcN  + N,

TEd SR ameel w1 Iuferfd ¥ SEuSite @au o faed @ S
SIS ot W fafHa g S steran SHiE 1 ot A oo § St
S Gehdl 1 39 Affsmar 1 e it #ed 2

L. Qu/HC Arcl 4N, + CuX
ArN,X —
A TT|Cu/HBE p +N, + CuX

M TfafeRar %1 qor o Ssumer stfuferan o1 afer sifue 2rit 21
2. 3MEISEE I gRT Wiawem

S &I W dI~iA gorg § el @ & Sl S wehar; fohg <@

SEUSAIEH e o foeem ot eifdfman qefiem sraers d #id @

ST sl B

+ -
ArNCl + KI —> Arl + KCl + N,
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3. FANIES & gRT Ufaeemus
e TR Fige &1 Afufman weiteis ordt @ %ad € d
T SEUSIFEE TeiReRe STaafud & S €, s TH e R faufe
B Ul FeiNiES < 2l

ArNCl + HBF, —> Ar—N,BF, 2> Ar—F + BF,+ N,

4. H g1 yfqeamos
BRUHH R 3Tt (HIFCH{Teh 3Tt 37eqel USHTel S geiel STTe= e
SRUSAITH Ao 1 T | s1afad oY 3d © 3R WH HH: BIEhRE
A AU U | Sl 81 S 2

+ —_
ArNCl + H,PO,+ HLO —> ArH + N, + H,PO,+ HCI
+ -
ArNCl + CH,CH,OH —> ArH + N, + CH,CHO + HCI

5. TESTRAA THE GRT Uaeamu=
g SEUSAITTIH T foeras &1 a9 283K T @+ far ST ar aao
SASTTE e Eleh WiATel 2d B

ANCl + H,0 —> ArOH + N, + HCI

6. -NO, 99g gNT feenus
9 SRUSHEH HOANENE i SRR i Iufeafd # difeam rEerEe &
Srefta foeee o TR o S €, 99 SRl 9, -NO, 9§ 5N
wfaenfud = S 2

+ - + -
N,BF,

, NO,
@ + HBF, — NaNo, @ + N, + NaBF,
Cu, A
TSRS
T
(@) srfufgmand o= Sreust aug gefera T €

ERREIEIE U

T AR § W U Sl W <H Qifes gerdl U 3R wied o
~N=N- Tsi¥] o o= foreiRd T e €1 3 2Tk wa: T 2 © e o
1 TE WA T T &) S ST Feikige HiHiet o SIffhan i o 38
T TIH W Y Bt U eSS ST 21 SH YRR i Afieha i
o SffeRan ed 2 3H YR § SEUSIEE TEv i THelE o sIfafwan gr
TSI St €1 98 Ueh ot Sifafenan w1 Semevr 2
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o .
@—NENCI + H—@ oy - @—N=N—@OH + CI'+ H,0

p-EESRUSE (R IS

+ — +

p-AESEI (den 976)

9.10 QA= ST sfafsenet | e T ¢ SEusfem e a=id 9o 3 -F, —Cl,
APt % —Br, -1, -CN, —~OH, -NO,, 3T 98l % o1 o feu 3ww meafe 2
) ] el FISIES TE TSRS & Hie el g el S S Fehdl
Aot A FARSSTT | FARHA o TR YRaeemod §R 9oEe 99 &1 Yol &l
sﬁm FHAT ST Fohdl, fohq SEUSHTIH TE0 § RS Sl Tedl § S-S5

Tkl 2l
Bl A& 37d: SEUS 9qE 1 3 el g Ui U8 tWhfes gfagenfua difient
1 aH W GEEE §, S WY Sl Steren gfeeetud s o e o |

SEERUT 9.5 &Y 4-TERIET 1 2-AHiaissh 37l § vy ufafda i

sa CH, CH, CH3
Br |
Br, Sn/HCI NaNO. / HCI1
273—278 K
NO, NO, NH,

HQOJ/HSPOZ

COOH CH,
Br gmno, Br
%
OH
AT 92
9.9 fAfafea 9fedT wifs)
(i) 3-Hfreefea § 3-AmEdieleE (i) Ufe= 9 1,3, 5-TesHEsi

284, W o™
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ARA

WA 1 i & BrEgisH WAST 1 Uewe steen URel gugl § giaeefua sgea— 3 gehd 2|
SR H T BTSN THTY o TfETT ¥ W W= R-NH, 1 Wwefhes T wed €1 fgdaes T
%! R-NHR' 31591 R,NH T § 2 qefideh WHi1 1 RN, RNR'R’’ s1eren R,NR' 5= 511
WS e 1 fgdiash To gt U w1 gl eshel T HEE EF W Se Ui qen fae g9 W i
U hed 81 ST S Aifa d e Bt QA § SIS W s STEE IS geisi e gl ¢ forEen
FNU ¥ TEE &NF k1 e FIeR w4l 7

T : S, BeigS, UHIEE, THISS SIS AMfTehi § adl €1 3 BIsgier e e st ¢ forad
Teh ifcrer o1 wIerd eid €1 Ufeehet THIA o sl o, e, qen H-steive e Wifes foamaes
H gfereenfud sty FEE o wifae srei Rl i gufad #d € el WA STHIFRT o Yoot ek
Bid €1 Wrifee orfte o soiagl fomiess o e1uaeh Tqe HHYl: aRehdl | gig o g w3 €1 Uhrel
S § gt e €1 UHA 1 SATafhard Megiet W SURed SEgHIisd goei I i Sueiedl gRI
et Bt 1 ATgeieT THTT] W S e T[S i W& w1 SAAfHAl oF FehR a4l WK ScuTg
1 Wl W g weifhen, f5dias wd qeiass THiA 1 veee den faug o foy Swerh 71 WelEeewi
FARTES Mefhen, Tgdiash o qetaes Tl i qewH o fau gam § @ s @1 At ogod § THAl 99
1 Sufeerfa TWifess TR @1 sfafrarsiicr i 9e 3t 8 WRHfes e @1 sfafrarsicr i tffem g
e feran S Tk 21 AR o w1 Ut aeiigs s1eEn THifes TengEe § SAfihar i 2|
ST St gt T 1 WA i etk o &9 | fRa S g

1 TREUHH & 9 fopw S arel RRereEutem @en; faft= ger o T g wiaeenfya
fohT S ged B 198 SRTSH 99 o o ek g URa Rgs, WEEe, WAl q9 T g
T HI NS ol Sueted Bl 81 SRUSITEN e H1 Hidel 1erel Uiel THi o |1 e sfafsman

U U I W e 2
9.1 frefefea aifieni i wufgs fgdfias wa gdias UHHA § onfiga wifsg qen seh sy
M fafE)
(i) (CH,),CHNH, (i) CH,(CH,),NH, (iii) CH,NHCH(CH,),
(iv) (CH,),CNH, (v) C,HNHCH, (vi) (CH,CH,),NCH,

(vii) m-BrCH,NH,
9.2 frmfafed el o =ifiest & favie & forg weh wamte e -
(i) wforeUH T ST
(ii) fedae wd e A
(iii) ULAUH T UfFed
(iv) Uffea Td e =
(v) TUfei @ N Afenfe
9.3 fr=Afafad o #RuT SR
(i) UfelE 1 pK, AfoetHE # ga o s g 2
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(ii) UforetHE s o foaer © sefn Uil @)

(iii) ARIHR e TS o6 Wy 5 § Afuferan R W S B sTeaEe 1 sTae
TR

(iv) et Ui e seraeirh gfawere sifufwanet § el g v fers e @ e of Ofrefa
TELHT0T G AT HE W HARSUAAH 2l 2l

(v) el firea sweg erfafwan weffa =t

(vi) UdHfesr Al & SRUsEm woo Uelithies THHAT @ 9 @0 | it il g §)

(vil) Wt QA o Gyeroor § Afgua dferee gvavor i wferar < S 2|

9.4 fr=fafed wt %0 § fafau—

(i) pK, 59 & = HH 4-
C,H.NH,, C,H.NHCH,, (C,H,),NH ©§ C,H.NH,

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

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

(iv) 79 ofaeen ¥ ¥ed §U AR 1T Weed o hH H-
C,H,NH,, (C,H;),NH, (C,H;),N Td NH,

(v) 99Ui% o 9gd %9 H—
C,H,OH, (CH,),NH, C,H,NH,

(vi) <& ¥ faeradr o sgd %9 H—
CHyNH,, (C,H,),NH, C,H.NH,

9.5 3= 3 Y gREfdd wmii—

(i) TFlew o7 1 B o (i) ToFEEe i 1-UHET=T o
(iii) WA HI TSAEH oA | (iv) TIAHH & BeAHE |
(v) TUIHAlgh T i WoHAlesh o7 o (vi) WAEAHEA H ToAHEE |
(vii) TEMER 1 SEAfuetHE | (viii) WA o7 1 UoATeH o B2
9.6 Wfhe, f5diaes Td gdiae THHI &1 Tea &1 fafy &1 auiA wifse) g7 stfuforansti o TemiTe et
ot fafau)
9.7 = W oy feouit fafan—
(i) wifelerad= sifafewan (ii) ETEUSHHIO
(iii) BIFAE swEES Afafwa (iv) = stfafsman
(v) oTHMATeIeeT (vi) udHifeem

(vii) Hfsrca Sfermee Gyamo
9.8 T ufads fromfea wifse—

(i) g g d=igsd o (i) a=F ¥ m-SEEREa

(iii) o=iEeh o 9 Ufe= (iv) U™ ¥ 2, 4, 6—IRAMAGqRIS=AA
(v) fa FoEs 9 2-%ieuea = (vi) FARE=IA ¥ p-FaREei

(vii) T ¥ p-Smei= (viii) STTAES | e

(ix) U™ 9 s=ise eehisia|
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9.9 4= stfuferaisti § A, B, 91 C &1 &= Sifsu—
(i) CH,CH,I mm*“Nmmma mn;%;ﬂ‘ ; B NaOH*Bn

(i) CgHyN,C1—2N A 1O/ B N ,C

(iii) CHyCH,Br —*~N , A DAL g HNO, ,c

0°C

(iv) CgH,NO, —Fe/HCL , A NaNO,+HCl g MO/ , ¢

273K A

(V) CHSCOOH NH4 A NaOBr B NaNO, /HCI N C

A

. Fe /HCI HNO, CxHzOH
(vi) CzHzNO, > A 273 —B >C

9.10 TH TUHfew AifTeh ‘A’ Wefid ST o WY WH FH W AT 'B' ST € S Br, T KOH
T TH FH W S G C,H,N e Ak 'C' I 21 A, B T C FifTehi i HCam1 TS 37

g T fafem)
9.11 Frfafan sfafFanet &1 of Fifm—

(i) C4H4NH, + CHCI, + (te=¥ereft) KOH —
(ii) CzHzN,Cl+H,PO, + H,O0 —
(iii) C4H4ZNH, +H,SO, (%) -
(iv) CgHgN,Cl+C,H,OH -
(v) CgHzNH, +Br, (aq) -
(vi) CgHgNH, +(CH4CO), 0 —

(vii) CgH5N,Cl (ii)NgliII;I)?I}Cu, —
9.12 UUiifew wefts UHiA =i Nfaue Sfcmee Gvamo @ 1 T8l aq e S Fehar?
9.13 TUdiithfess wol WHfess wfher THAl &1 Ageq o 9 stfufswan fafau)
9.14 frfafed ¥ g *1 Gafad RO FdaET—

(i) Tuged 1] Soa9H arcl UHiHT i 3reral Goshigial @ H el 2l

(ii) wefhes T 1SS e T 9 stfus g 2

(iil) UHAfew QAT &1 o | Tefithfes AT Yoa & 2 2

PO TGAR R A5 B SR

9.4 (i) (C,H),NH > CHNH, > C,H.CH,NH,> C,H.NH, > NH,
(ii) 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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