e

T Thdh oF STEAA o UvETq TY —

T Y ST o ca— o ®9 | AR
T T, Fome "o ffret 2 8

AT 1 e, fedtee T e T
Y FIieRIoT Y Henl;

AT 1 THRT TS IUPAC 9Sfd ¥ Ameheor
Elﬂ'{ﬁ%_ﬁ;

THIAT oF for=m &1 s Aewyul fafeat w1
aﬁﬁih_{w;

THAT o O T AR w o,
Tefae, fgdas @ qias T o fads
EadCalf
TEUSAIIH TavT o fatem &1 fafeat qen
Wt Sl o ARt o wyerwor §, fo
Ui i €, SToh Hewl w1 aui
el

13-1 ,euk dh Bjpuk

THAl T G SEETad 3ughT iufEt ofiv dgent @ @yewur @
gegafaal & ®q & ghar &1

T, ST 19 | Tk STuan ATy gegisH st o Uewd
el TR Tl g foRATT W Wi ehreiieh AR 1 T
eyl onf ot &1 gpfa o 3 wH, faefaa, tochotisg den
B H T S ¥ Heelfid SRl § Sge, 0w 3R sty
gftnfed €1 Q1 Sa-diewa A, geraan — tEfar iR ghied,
1 ITEN - geH & fau fEa S 2 e 9 8 fadees
T T el ©1 Uk Hvafyd At ‘A’ w1 s
Tqrafered o e o ®9 § fohan S 81 gfag gidfeeefim
‘S’ | oft geftees U gaE Sufted @) e St aeo
T A JSEfhaE o &9 H Tl 81 SEUSEH 90, 9t gfed
faf=r tifess Aifterl &l o1 o Hegerd! B 81 39 T | 37
T 1@ SEUHEm Tavl o fawa o fawga SHerl ura &l

|. U=

T &1 oTHf=n & T, A Al TEge WHS i
Ufeehet aii/erern Uil Toel gr1 foenfud % 9 gU o= &
®q § HA S GHl 2

EHEIUIRE

_CH,
CH,-NH, , C;H,-NH,, CH,-NH-CH,, CH,-N__
CH,

et et i, WA ol ATEeieH ] RSt @ T 3 W T
STEEITT TiaH el €1 UHH o geH o hemsh sp® Hehiid erl
& e WA erepfa TRMED it 21 ATeeiom o diFl spPEeRia
Fefhl B W YAF UHA o TS o STIER TS 312fa] Hia oh
et U AfaeTa hedl €1 Wl QT § gder o Y etk o
Teh STURHINSTA el et Teord el 81 g goereid gt



13-2 oxidj .k

13-3 ukei)fr

398, wWrF fam

1 IufEefd o SR C-N-E 101 (Sl E = C 31%e H ®), 109.5° ¥ &H Bl
21 3T & T 7 Hivr AT § 108° 8 § St for faw 13.1 § gt

™ R
T

TR I

7\

W
CH,
4\/108"
ferT 13.1—grgafeerawia &1 fRfiet smpfa

I 310 H Ufeshal A¥@ TR el g1 Ifaeia SEgieH GHTvfst ohi
& o STUR W CHAT 1 afiehor, weafia (1°), fgdiaes (2°) den gades (3°)
o fepen a1 21 A it o U wEgier WA R el Ar d wfaeenfua 8
& Wik (1°) WA R-NH, 31/ Ar-NH,, T it €1 afg stifan o 1
FTEGIS qTAIY] 312fal R-NH, o T&h SRS ol Uiaeead o= tfesha/iia
(R") T9E ¥ Bl & q9 379 1 Il 2 el fgdieres Wi, R-NH-R' 9
el o Wleshe/URel 99E 99 SrerE T 81 Hehdl €1 TS SR e
] 1 forenme tfesha/tfa 99 O 89 W gdEe THE S @)1 Ak g
Ufehal ste@n URe 99 99 8 @ THA o1 ‘'’ e fa= g o fafsa’
Fed B

—CH,—

NH,— RNH,— N—H — N—R"
R' / R /
Hrafas (1°) fgdtas (2°) JarEw (3°)

T Ugfa o Uferthfed THA 1 TR THF Wk | gder Ufeshd @me]
T UK H, I Ufeshatdia & w9 § foran S §, S— Afertd=) fedaes
Td qdigeh U | ST < St Sifereh WUE WHM B § a9 ool UHE oh
A W B Yoot I3 SALEl U3 < FAN TR S €1 e ugfa § we
T AR UeehHIT o &9 H i1 21 ST CH, NH, 1 T Hewi 2|
IR Y& JEet ° T § e THl W UHHE T 3Ufed = a9 THIA §El i
fearfq shTeA TXET] 6t e S9d 3 2 B, 9 9 Y I, 30 SN U
Yoot oMt fAfde 1 Sl 21 STEghTar SN 1 3o ST W@l <l 2
ITEME— H N-CH_~CH -NH_ 1 1 TH-1, 2-TRUHA €|



et WA H -NH T8 S0 gor § W9 e T 2| Ui Ui 1 e
WA I CHNH, 21 o= vgfa & 39 tfvefw #=d 21 =%
agddt ugfa o off wieerd AW ¥ et THE w1 AR w9 TlE %
S # for@ 9 o 3fd § 9 ‘e’ ST w1 UTqede THA (‘lamine’) I
¥ FW T o egdeE Tsfa ® CH.-NH, &1 W === gl
arol 13,1 W %% Weshel wd WRet Wi o T TE eTgedid AW § fRw e #)

Aol 13.1-%9 Ufewet wd TR WA ot UGt

CH,-CH,NH, UECLCIE] LOEEIE] |
CH,-CH,~CH,-NH, n-fYereH= o1 -THA ,
CH,— ?H— CH, iso- HifueiH= T=-2-THA
NH,
CH,— ITI_ CH,—CH, ﬂfﬂﬂﬁf%ﬂﬂtﬁ? N -ﬁfmﬁﬁq
H
CH,— 1}1 —CH, AT N, N-SEHfem R
CH,
1 2 3 4
C,H, —1|\1— CH,—CH,—CH,—CH, | N,N-SEufa=afcatsdi= N,N-SEUfoaeed- 1 -THA
C,Hs
1 2 3
NH, —CH, —CH=CH, TfereTuHi= W9-2-9-1-THA
NH, — (CH,), —NH, BRI STEUHA THA-1, 6-SEUHA
NH,
© At A o A
NH,
CH, . 5
©/ 0-ZEM 2-UHArereEd
NH,
© p-siHefet= A-SHE=H
Br 37T - S

N(CH,),

N, N-SEafefTe N, N-SEHferss-H

O

T 399



1kB;fufgr 1"u

13.1 fr=fafea THE =t mafies, %ﬁwawqﬁwtqﬁﬁwﬁwaﬁm—

(i) “
2 (i)

13.

(ii) (iii) (C,H),CHNH,  (iv) (C,H,),N

CH, N ¥ 9w fafs= gameet tHHl =1 5w fafau)

Cii) Hﬁwmaﬁé?“@{@@ﬂmﬁfﬁ@m
(iii)  fafa= =i g/ #F @ TR i GHEIE TS et 82

13-4 ,ehuk dk el 1 foe frefatea faft © fran s )

fojpu

1. Ager AfieRl T U

TS AR gen fauiford fachar, Taifeaw stemn wifem &1 Sufeafa ®
BRSNS 19 Yenfed w6 4 T | ofufad 8 S 81 sty e o
YTgetl R o SehT STUEA B Wehdl B S WehR W IgeiUeshia ot HiTd
UeohH=l & 3Tafed 1 < Wehdl 21

NO, NH,
©/ H /Pd ©/
NO, NH,
3 Sn+HCI
(i) ©/ Fer Fe+HCl©/

T AR e eEeieelieh R gl STEE i adigdl & St €, it
sifafsran # WA FeCl, SiasTaafed B1oht BTegarilieh 377 dl €1 3Td:
Haa SAIHA URY I o AU SESEARe 37 i 9gd &9 A |
SEYFHdl Bl B

2. Ufeeher SIgSl o1 UHITSTOSEA

400, W fagm

AT Theh 10 § 751 ® Top Ueshet steran afsiet Beiigsl o shie-gelisH
Sy AT g Setdr § fagferd 81 s 81 31d: Wfoshal steren aifvsiat
BES SFEITA o WeHiTeren foeram | Afaenurit giagenas stfafsan
& forad el Ty UHE (-NH,) 99 9 wiaeenfyd g s €1 i
39 5T C—X 3T& o foge™ 1 Ufehan =l STHFIsTI™e (ammonolysis)
Fed €| T8 AR 373 K a9 W Hie g ifereht # 3d 81 36 YhR
Y g wieifies THiA AR i e SAURR il € SR qH: Ufeshd
BoEe W eifafwar @ik fgdeen wd gt WA den sidd: =
AT 0] S Fehel 2

NH, + RQ( —> R—KIHQE
Bl Rl yfaeenfaa eif=w oa0



rNH, 255 v B ry B RNX
o o (e} w
(1°) @) 37 it T

7 rfufsman o agel ot WHHi O sifufmarsiiera %1 %9 RI > RBr > RCI &
2?1 EIEE o0 @ g UHIA e &R gR1 SR § Wi k1 ST gehd 2

+ - + -
R-NH.X + NaOH — R-NH, + H,0 + NaX

ST ¥ e srgfasn @ fo soy wufhe, fefes & g e
AT WISk STAITE 01 1 a0 W e 21 =iy syt enfus o oF
W W q& SIS Wiefies A el Wehdl 2

mnkgj -k 13.1 fr=Afafaa sfafwanei o fau qEmtw adiwo fafae—

(i) TeHifersh NH, #1 C_H_Cl o @t stfufenan
(i) ST FARTES AT STHMTSTTHE T e THA &1 &1 Wie CH,CI | stffsam
qy

H

|
- C,H,-C1 C,H,C1 H, _
M c,H, c1¥%s ¢ H, NH,~2==5C,H.-N-C,H, =1y CZH5—1\|I—CZH5 L8 cHyfa

FANLLA LEOELIE N-Tfere e C,H. —

N.N-SEUIue-d=  emifqay oo

(if) NH, 2CH,Cl

C,H-CH,-Cl —= C,H.-CH,NH,———> C,H.-CH,-N-CH,
|
EIES QLR SfsteraH = CH,
N, N-STEH et et em =
3. TESTSl oAl T=raH

TEEA TeEH UG TEeEe (LIAIH,) ST2@T ST BEged 51
Jufera elet Wit UHIA oA €1 39 Stfufsan w1 SuEm e S ok
TR (ascent) ®, A YR THIA ¥ T 31fHeh e arel THIA o
forcam | fepan s 21

H,/Ni

R-C=N > R— -
€ Na(Hg)/C,H,0OH R=CH;-NH,

4, UHTSST AT A=A
tarEe wiform Uefufem eEeRe g erufud gt UHF <4 €

0]

I i) LIATH.
R-C- NH, ("(H)—HO> R-CH, - NH,
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RNH, X + OH —> RNH, + H,0 +X
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K = TR INA,
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1 3 S 2 T T qen saifeafersr stval &1 Sfafwan 9 ure Scare =
BM? A W o a9 W U 9 sifafwer g 9 99 B
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4, ShrfsicaH arfrferar
Uferthfesn qen WUHTesh Wit UHH, Faiwd iR weitas qrefem
TESHES oF WY TH W W g U SARHMEARS ST
iU 1 for=m et €1 fgdias wa gdigs U o8 stfufwan =&
M| 39 STfaferan &1 wifdeed stfafswan stean AETmRAEe qero
FEd & a1 F8 Wit G % wderr § Wy el el

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

5. WEeE A W rfaferan
@S T U |ifeay AE2ee &1 Sl ¥ WM (in situ) SR TE
A ot 1 U e o § S{e-3TeN qE W SAfAfEmar wedl

() Weifter Uelithfess UHi e ot § sifufiran g Ueiithiess eRus=M
0T S € S SRR B o RN WA : SIS e il B

3R Tewhiglcl AT 1 ATZerST i AIScHehd: TehTEl sl STFnT THiAT St
TS YT o TR | feRen ST B

+ p—
R—NH, + HNO, NaNO. +HCL g n oy B9 gon + N, + HC

(@) WHfes THA T o 9 %Y a9 (273-268 K) W Afafma w5
SRUSAITIY a0 S 71 ge AR %1 Uk mecgel ot 7 fawe
T fafa= g&R & tqifes AR o gyawo o gd o) fSee
Tuia @s 13.7 9 fwan T Bl

NaNO, + 2HCI
273 - 278 K
EGIE] ISRUSTIY FANES

fadiaer 3R qeftoes UHiA Teed o 9 f9=1 yahr § erfafewan et 2

6. UREEERITTA FeiTgs o Afufsrar
S Hehid FANES (C,H,SO,Cl) 8 femaant stfwarder +ff #ed
T, mufer &R fedtoe Al 9 sifuferen stk GewHaEe 99 Bl

(&) IR FAEe 3R meiftd T 1 AfufFan § N- Threesi-
Hehifel THES W B B

0 0
@ﬁ —Cl + H—-N—C,H,——> ﬁ —N—C,H, + HCl
I I
O H

O H

N-TfeTa e hHaES
(aR # foer)

YehHATEES 1 AESH O I BTG Jadl ol GieH dTel Fowhif-a 0
1 Iufefd o FRO oot T Bt 21 31d: Te &R H fae e €l

e 409
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C:H, —NH, CeH; —N,Cl + NaCl + 2H,0
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(@) fediaes T #1 sAfafda § N N- SEUReE=TTae®HaEe o9 d 2l

0
I II
@ﬁ—Cl + H—N—C,H,—> ﬁ N—C,H, + HCl
| I
o)

C,H. O C,H,

N, N- S~ aeh -HEs

N, N-SEUeTaehAEE | i o Rgem T, TE2isH TH0] 9
T el ® o1d: Te orweltd el g aen R o stfee g B

(1) FAIH THA S=gehie Faree § sifufean 98t | faf= anf &

T &1 I o1 SeH 3 I=igehia Faree § f=-fa= 7aR 9
srfufeman et €, mefaen, fgdiaes wa qdiaes Tl & v & w32
oo ¥ gorsh e W T Bl 1 TR STSThel selEehiTe SN
& WA R p- TR FAREE S FA gl 2l

. BRI ylaearas

AT Bl TGT B fob UfTeli e STArel SRl o1 Hend Bl €1 39 B
Gl § i U T R gaif e S T 82 —-NH, 998 %
Teod 9 ael qen W Tl W AT SeieRi Sl o ohg o SId ¢l 3T
—NH,, T a7eff den 7 v we vt @i T 2

(%) ¥

el et ard W S Sl 9 SAfAima ek 2, 4, 6 — e
1 TS STFET 3t 2

NH, NH,
Br Br
+ 3Br, SR, + 3HBr

e Br

2,4,6-TESHN A

WAk THF i Seiae-Rr gfaeemad stfafwanstt o J&1 a0en s9ehl
=g srfaferarsiierar 81 ufaeen™ s7erl qen 97 <A1 T W 81 Wehal B
Afs &6 e 1 wehet faeemdt =1 a9 = df -NH,, T8 o Sfshao
T 1 oh AT HE? T8 -NH, e 1 Ui teEeRe e
T UR T o 9Ig aifod FiaeenaT sies 3 R 37 § it
THEE 1 gfaeenfya T o SioeTasfed wieh fRar S gl 21

o)
|| I
H—N—-C—CH, H—-N—C—CH, NH,

1
(CH 0012 Br, OH or H' 2
CH.COOA > 3

N-Wfel TgHTEe Br Br
(vERferEe) (=3) 4-SATE e



2

Ufefiees 1 MegioH W U THTh! Teiae ITe SIS TR
ﬁwma@mﬁwm%w@tﬁém’mw%—
.07

A |

>N~ C—CH, < \N C — CH,
m:mmmwmwwwqmdwmqﬂqﬁ
T & o feIq 1 ITer BT 81 AT -NHCOCH , T8 a1 Tfeham
T THAT 998 ¥ %W T 2
(@) ggreRTur
el o Y e § AR ol o fafied 3T hieart
SHFIRTT SR ot o 1 hh Al Yool T wied § el
i T T Uiy 31eF At @ St der fdere 21 g6t sror ayef
e R S o Al Hef S i ot gl W Sl 2

2

N NH, NH, NH,
< J-Q "
HNO., H,SO,, 288K
> + -+
NO,

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

Udifee  arfafsnan R0 -NH,, THE sh1 RTeT0T shieh 2ol Afafsha
o1 Frafa feran ST wehdl € 3R T-1Eel a1 i q&T SIS & &9 |
W TR S Eehd

NHCOCH, NHCOCH, NH,
(CH,CO),0 HNO,, H,SO,, 288K OH or H'
fiEm
NO, NO,
JUEEIE I p-TEUfReEE  p--TE2ufel
() HER I

el A% SoeRRen o | iffshan g1 Ufeifm sregiedethe st
T S oWtk o % WY 453-473K T T FH W p-UHiARRSA
Howifer el Y e : Tethias e 9§t %ed &, T&1 318 o &Y
H o R

NH HSO

@ @ w5473 © ©

SO;H

UfrefifEm TrgeT wethe weirfer o
(EWW)

e 411



Tfafm FANEe o WY A9 M oh HROT UG FRiISel-shTeed
srfaferan (Ufemer wa THifea ) &1 &l Tqfafem FaEs TE e
A © S TE SAMTHA W SR 1 1 L S| A0 g U et
1 SIS U Y Y H ol @ SR R e & stfafsran o gaa
fifra® 9Ug #1 We TR F T

ikB;fufgriu
13.4 fiHAfafEd sl ITh 9&d gL &NHA Yool o %A § farau—
(i) C,H,NH,, C HNH,, NH_, C_.H_.CH,NH, @1 (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,
13.5 fiAfafEd swa-are ifafsean 1 ol Hifse e 3Rl & M fafee—
(i) CH,CH,CH,NH ,+ HCI — (i) (C,HQ,N +HCI —
13.6 difeaw e fooa &t suffq § dfere eiaieEs o ofusd g’ Ufeli= & dfeshor
T 394 gF 9t 3Rl ok forn sifafwen fafaw)
13.7 TUHeA &t S=gel FANES oh 919 TEEHe Affman g Sc—= samel o a1 fafa)
13.8 A C,HN ¥ et fafe= wmerre =t wee fafaw) 37 qomeeel o rggdiest m
fafae it 1gew o o WY AESSE 19 g w2

1. SEUAIE Seor
SIEUSHITR e o1 GH=1 §9 R N, X il @1 8l R Th el 99e & qon

X ¥ Cl, Br,” HSO,, BF, 37 & § ®1 +ff 81 Wehdl 81 TToh1 a0
FH oF AT SHh BEGRREA o AW H SEUSHHIH T oFH o6 q94rq

FUMEE F1 AH WY FANGEE, TEgeH Uothe ofg foad §1 N, @ W

TR W FEd §1 ST F A G H.N,Cl H I=ieEiwtem
FANEE dM CHN,;HSO; ﬁéﬁﬁqa@?ﬁrﬁm RS ISTHChe HEd Bl

Wmmwmmﬁmmﬁvﬁwwmﬁ%
(@< 13.6) | Tifew Tafhe T WeRiSit=E dav a9 & ot faoed §
e W (273-278 K) 31e9 w6 fau el gn € sttty
AP o T ol SIS o SR W G S Hehall 2|

s 2
N=N:

e :
= \'N N:N-
@,
<> <> <>
®

e 9
N=N:

412, WA fagm



13-7 fojpu dh
fof/k

13-8 Hifrd x.k

13-9 jkik:fud
viHid:k,

ASSEUSATIH FANEES ! Ueid T A5 378 i STfshan §RT 273-278K
Y TS S B 1 EEE 3T i stfufsan fasor o € Wity reerge o
BRI 3T 1 SAfAfRa ¥ Iea= i €1 Wl Wifew wHiA ok
SRUNEE § URedT i STEUSeRIUT %ed &1 APl Whfd o hwo
SEUSITTIH e 1 FERUT T Hid IR od & qid I H o

CeHgNH, + NaNO, + 2HCI—2228% 5 C H,N*,CI™ + NaCl + 2H,0

ASEEUSIT FANEE Tk VEH fheedd 3| 21 98 o | foed qen 38
T Tt & fohg TRA W Sl § ATHTHAT HA € TE S Sfeee § A
g fasfea & S 81 S=i SRUSHaHTeiene sia o sifacd aen e
T TR g B

SEUSAII otaon &1 tfafwanet =l qe1 €9 9§ < Gari | sier S Hehdl

(%) TEIoM et sifafswans qen (@) sifafsrng i seisee g
(Retention)l%?ﬂ%l

(&) TEere ulaeenus srffwamg
TRUSIIH T8 T 399 TR ¥ ( Leaving group) BH & R
CI,Br I’ CN TS oy 1€ Tgel g1 9ierar & yfaeenfud e < 21 3
e WA T § TEeSH Tad F | 9 gF eaie sftwer fasm
Y g o &9 § fHehel St 2

1. TCUEE TGl HEAES MEH gRT Widem
=i gt | CI, Br e CN~ TifTeRafiat st Cu(l) ot 3ufkafa o Ter
Y YO HUA S Gehell 2| 30 AR 1 Sreuraw srfufn wed €

CuCL/HCL a0 4 N,

ATN,X CuBL/HBr o ArBr  + N,
N /KCN

[CuCN /KCN  AycN  + N,

TE SR qrEel w1 SuRUfd # SEusitem @eu o faea & 9
BellsH o7t W AfAfha R FAA s1ere SHiF &6 oft Ssiie oo | Sie]
S Gehdl €1 39 rfafskan 1 meam srfufewmar e )

.~ QuHC Arcl +N, + CuX

ArNX —cyy

HBL ArBr + N, + CuxX

et arfufsrar &1 o o dsurer arfferan 1 afer a1 eidt 21
2. 3IMASIES A gRT Ylaeamas

STAEH &1 WY =i ae™ | el § 78l Sl S §ehal; fohg 5@

TEUSIEY w9 & faeed #1 sifafewa deRrm srere 4 wUd © o

AEASE=I ot 1

+ —_—
ArNCl + KI—> Arl + KCl + N,

e 413



Addy A o

3.

5.

+

TANNIES 3T GRT Ufereemu

S TFeTEUSIET FeiREs i sTfafwan TqeiReiie o ¥ &3 § df
T SRS TeiRiene sTaefud &1 S 8, St WH % W famfaa
et IR wSTES & 2

+ - + -
ANCl + HBF, —> Ar—N,BF, 2> Ar—F + BF,+ N,

. H grT ufaema=

BIRUIEH G 370t (WhITEHhiTeh 3Tet) 12 USHTel S8 et 3Tq= Shtieh
STEUSITEH eon i WA H 279fed Y 3d ® 3R = Hhsl: Gemd
3T AU U | il 81 S B

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

+ p—
ArNCl + CH,CH,OH —> ArH + N, + CH,CHO + HCI
ISR | gRT Wi

afg SEUSHaH a1 foem &1 a9 283K % s f&an S df @en
SASTIEfEd gleh Wi 2d B

ArNCl + H,O —> ArOH + N, + HCI

. -NO, ¥ gRT ufaeama=

9 SRUSIEH HETERe Sl SR w1 Iufkafd § wifeam Ageee &
Sieftg faers § T R S ®, 99 SRuSiEE 998, -NO, T §R
wfeeentyd & S 2l

+ p—
N,CI N,BF,

NO,
© + HBF, ——> NEIN—OL> © + N, + NaBF,
u,
T
TRA

(@) wrfufemad Rt SEUST Tgg qUfE @

T srfafsrard

A At ¥ ura U SRl § <HI GUHfed dorl U 3R wied @
~N=N- 3Te¥l o =< fereaTfia T e =1 3 A wa: T gt & den Toeht
1 TE TN T 3 B Sl SRS FARES HiHie ¥ Al s W g6eh
W T W gfed B U SRSt e S §1 H YRR w1 efufemar s
T SATITeRaT Fed ) 36 TR U SRUSIEN So i el o Sifafmar gr
TUHHIISISSI St 81 98 Ueh e i Sifafshan s 33 2



o .
@NENCI + H@— o 2 @—N=NOOH + CI'+ H,0

p-EESIFEUSe A (AR IS7h)

Q—;{Eﬂa + H—@—NH, AN @-N=N@—Nﬂ,l Cl+ H,D

PR Cder )

13-10 ,jkefvd ST AfafEme ¥ 7 T € fF Rt qe did oo ¥ —F, —Cl,
-xdk d —Br, -1, -CN, —~OH, -NO,, 37 Tqel & aw1 & fere 3om meafis 2
’ RS FIANES T AECEE H Y e gR AL SR ST ekl
l:'Y“k.k @  FaRE= § FARE o AR Jiieerds R 9eHEe §HE 1 Yol el
Mb Tkkyokk FHAT ST Fohdl, fohq SEUSITIY TE0 ¥ ARSI Sl TRdl § SHR 5
! T mma R
dk egro 1 SR TE 1 31 W 5T e 8 G wfeenfo i
F T W GeEE ©, S EHE A=A stuan gfaeenfud ST | T2 o

M-k 13.5 &g 4-rE2eie &1 2-siHa=iigs 3 § g ufafda w2

y CH, CH, CH3
Br |
Br, Sn/HCI NaNO /HCl
273 278 K
NO, NO, NH,

Hzongpoz

COOH CH,

Br KMnO, Br

&

OH

iB;fufgri®u
13.9 f=Afafad afteds sifsu
(i) 3-Afoee ¥ 3-TEgeios (i) UfeE 9 1,3, 5-2EsHE

e 415



Lk

WAL 1 STEifn & grRegieH WAET %1 Wfewhe stedn e guel o gfaeenfuq =gc— 71 9 2
ST H T TESISH THTY] o WfETTH ¥ U ST R-NH,, %1 Wrerfiek W sed ¥ fgdaes T
&1 R-NHR’ &1/l R NH &1 9 o geitges Uit &1 RN, RNR'R” sroran R NR’ g g
Wi e F) fgdiass wd qetas Ui 1 gt ufeshel 998 TEM B R Ot T den fae @9 W fafya
T wed &1 e 1 A9 dE e w1 O H AEee W U SR gee e el © frdes
FNU Y TEE &N ki e FIER Hl

U 9 752, BeAlEE, UAISES, SHISS Scaifs AMMTeh! @ ol 81 4 SIS e YEierd idl & fored
Tok Sifeh o1 geriferd eid B1 Ufeehet T o soiee e, fifem, g H-s1ee sRes wifess oo
H yfereentia s FEE o T 1 Rl i guied #d €1 Ueshel UHH STHIfET o Yool &
2 21 Wiifee orie o soiaeq fodiee o o0as 9ag %A: aRehdl § 9fg T g w21 Ufela
ST | et &tk €1 Uil shi SATafehang eeiom W Sufkerd SFgIisd geieia el shi Sueieerdl g1
Freffia 2t ©1 ATgeeT ] W Sufted gEgie WA i @ &1 fufwar o YR de e Scarg
1 Wehfd R g Wi, fgdteren e qeiash U ot wewe e faeis o fory Swar €1 i et e
FANEE A, fdtas d getass THAl 1 9o o forw wEnt § o S €1 S goE ¥ THE g9
o1 sufterfa Wifes QA 1 srfufsmareticrn 1 e it 81 wwiifes Al = sifufsmaneierarn = tfaem g
it feran ST Tk €1 UfRAe o WA 1 UfEet aoiiiee sierE THiten TeRgEe ¥ fufhar i )
AT S gdtaes THF 1 99RT S sTRYum S o w9 H A S 2

T TRAUHH € W fhe S ot TReesusit e aau; fafa= ger o it g sfacenfya
foru <1 wehd € 9 ST Og % e e gR U TS, 9EEEe, WA de TE e
FHH HT NS fafe Suered Bt 81 SEUSHEE o101 i WiHie el URel UHHA o e grae stfufsman
¥ TS ToTeh 9T =i 2

VvH Kl

13.1 frefafaa el &1 wofes f5dias w6 qdas Ui o affea ST qon 3ok smegdieE

M faf@u)
(i) (CH,),CHNH, (ii) CH,(CH,)NH, (iii) CH,NHCH(CH,),
(iv) (CH,),CNH, (v) CH.NHCH, (vi) (CH,CH,),NCH,

(vii) m-BrC H,NH,
13.2 frefafaa gl & 9fen § fadg o fau o qaEfe gdeon dfae-
(i) wfetHA e eEafeTHA
(i)  Tod=en wal geftoren wHE
(iii) TuaIHA wd Ufel
(iv) el vd sf<redH =
(v) ufels we N AferafeiE
13.3 frAfafad & #Ro Fare—
(i) el =1 pK Aferedeia =t gom 7 stfs g 2
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13.4

13.5

13.6

13.7

13.8

(i) U Sa o fae @ Sefn el T2
(iii) AfeHR B FarEe & Wy Ja ¥ ifufe w0 W SorfSa Bie sedEe #1 sasy
Sk
(iv) =Tl U gqe s giawere sfufwmeanet § enef wa o ke grar @ fe off =
TESH N AT TN § MRt 3t 8
(v) el firee wuee sifafman geifa & s
(vi) Uifes T o SEUSITHEE oo Ueithies THH @ o @@ § sifie el e 8
(vii) Wi T o Gyeuor § Afsaer dfermes Syetvor s wefhea € Sl 2l
fr=afafea &t w0 o fafeae—
(i) pK, oM o ==d wH d-
C,HNH,, C;H.NHCH,, (C,H.),NH T C,HNH,
(ii) &R Yaed & ¥ed %9 H—
CeHsNH,, C.HN(CH,),, (C,H,),NH T& CHNNH,
(iii) «NHE Yaed o agd %A H—
(%) e, To-Tegnfe, v H-2teEe
(@) C,HNH,, CH.NHCH,, C;H.CH,NH,
(iv) T sraeen § sed §U AR 1T Weed o %A H-
C,HNH,, (C,H.),NH, (C,H,),N T NH,
(v) FaoHi% o agd HH H—
C,H5OH, (CH,),NH, CoHNH,
(vi) S ¥ faerma o 9gd w9 H—
C,HNH,, (C,H,),NH, C,HNH,

TR A ok uRaEfdd wii—

(i) TUSHlzsh 31 i AoHA o (ii) ToEIEd & 1-UHENR o
(iii) AT *i USATEH ST o (iv) TIHH & BeATE |

(v) TUIHAEH T ! WoHAEw oA | (vi) W\IAHH 1 TR A

(vii) TE2me i SEafendH | (viii) WUATgH 3T i UYHTEh 3Tt |2

efhek, fediaes Ta gdiaes UHHI ot 98= &1 fafy &1 9ol sifse) g7 stfuforensti o TemfTe et
ot fafau)

7 R oy feooft fafae—

(i) wifeerad stfafewan (ii) SEUSER

(iii) oA mEEe Afafwa (iv) I sifafswan

(v) mEeTse (vi) Ui

(vii) Tfsue dfemree Feermo

=1 afteds fromfsa sifse—

(i) TEgE= ¥ S=igsh o7 (ii) &= 9 m-SHEEH

(iii) w=izeh o™ | Ufe (iv) TUfe= ¥ 2, 4, 6o Rei
(v) df<a FeREe 9 2-ieueAde (vi) FARE=IA @ p-FARU A

(vii) e 9 p-smEnfea (viii) d~TAEE | A

(ix) TUANT ¥ S=isd Uil
e A



13.9 fr= etfufsaneti § A, B, 991 C &1 9= ifSu—

i NaCN OH" NaOH+Br,
(i) CH,CH,I P A O B c
(i) CgHN,CI CuN _, A_ HO/H' . p NZ|3 C
iAl 4 > >\
(i) CHLCH B, At 5190,
. / HCI L,+HCL LO/H™
(IV) C6H5N02 Fe/HC s A Nagc7)3KHC B H oA H C
(v) CH,COOH NZ'S s A __NaOBr o NaNO,/HO , ~
; Fe/HCI HNO, C H.OH
(vi) CsHNO, »A—No: . .C

13.10 TH WWifew i A’ Sl SHIFE & WY WA F W AMF B S € S Br, T KOH %
Y TH HH T HAY G CHN el AR 'C' S 81 A, B T C AfiTR] &1 EEAT TS 37

srsgdITE 919 fafeu)
13.11 fr=fatea stfafsransti w1 qof Hifae—

(i) CgH NH, + CHCI, + (deiefell ) KOH —
(ii) CgHN,Cl+H,PO, + H,0 -
(iii) C¢HNH, + H,SO, (wig) —

(iv) C HN,CI+C,H,OH —

(v)

(vi)
(vii) C6H5N2CI (ii)r\gr\)llg?';zu,A

13.12 WHfesw wefhes TiF 1 fifgue dfemees dveor 9 = T SR S wehdr?
13.13 Ucfthfes wd UHfes wefs U 1 Teey o 9 stfafswan fafem)
13.14 fr=fafad ¥ & &1 H9ifad RO SaEt—

(i) 99 1] SoAAM ol THAT 1 oTeral Ueehleiell § %9 eidl 2|

(i) wrefHer A 1 saeris gt THE 9 etfus g 2
(iii) WUAfes Tl 1 gorn o Uelithfes G oot &k g 2

C¢HsNH, +Br, (aq) —
CsHNH, +(CH,CO), 0 -

N

dN ilB;fufgr i"ukd mlkj
13.4 (i) CHNH,<NH, < C;H,CH,NH, < C,H,NH, < (C,H,),NH
(ii) CHNH, <C HNH, < (CH)N<(CH_),NH

(iii) CH,NH, < C;H.CHNH, < (CH,),N < CH NH, < (CH,),NH
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