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oy (has 4mly 3,0 sbiyid Gaes 6 ml (e (9Eme doglies ad] Calin,
e peleadl ey Gyl cables dabis| oLl e (olail gy lad 3y lad
c.l]u_\.cgilJ_\MJa._'Jo.J‘;u.ae 4:\_‘_415_540—30()_;413\)3.33“&).”‘ 3)‘):-39.)3
39 St 2 G addlie il gy — 500 o Saud coling (g rme
o 35k Ll sl Jasing e ¢ Jadonkl 2 8101yl alilbiunlaig ~ b

Sulfonation Lale! (o

RUPUE=SN | BRUUOES U | VS W-PYLE==N D Y P :‘:'{FL*-" cag,latl 2

2 H,S0, SO; + HiO + HSO,
cldolaliadl e juasd
Preparation of Sulfanilic Acid
+ - + - +
NH, NH;SO4H NHSO,4H NH; NH,
O —0=0-0-C
H,0 4

50, SOH
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Acloalt dgiaall o LeaSI 2 Jolialt

:bglerssl

ondoi 15

oy S ynes 30 ml

134y ydadl

e 30 ml)ix_s.gj 48] caliay 4u:\.\=|_|T 15 ml E.bﬁtuj\):am&)ﬁa’%
aifma il aa a0 180 e coyales e dad b5l ey (aal sl dals|
Jelozse L&dlqﬂgiﬂz)hébgﬁioﬁbiy&;d\ Ao Ul i 39l Gle Alsa
;LA‘J_LCCTUA_’JQ‘!J.J .J_uJaj_L'a-_U Ry (olkel 5 Luﬁuﬁmﬁ‘ ;M&).;J.u&)
DbVl iy Y=y

:Friedl-Crafts Reaction  ,uial ,<s Jou,a Jelas (o

:(Alkylation ile=I¥1)

38l gmss Lewi'sacid Gurg) (yolesT 3o g 2 iila g, ¥l culaltl Aentf (ayad
Jalse 3501 () Laso el yag Wl At ansi il 45 Jug b Ueally
o i e cladle Jelamy ¢ Juest¥ el dla s Lolais ol 2latY)
Sl e g5 e 50T ps sale (dudd (o Il £ 5 Jood) LI L85
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LPlaidie aay junamig daguaal! Ol X Jle (B il Ao S S} :pualsdt (uaall

A < gl <

e olleld Ll

I>Br>Cl>F

51BF3 1 ACL J5ie sy § ol el 58 Lale 3ypum s aniion 11 Jalll
H3PO, , H,SO4 , HF s Zigigp Lo

Preparation of o-Benzoylbenzoic «lygyad! e Jugrio — ¢i959f pucasd

racid

NH, o O
C. Ak, c
. /o —_—
C
[ H
5 0o0oC

R

o-Benzoylbenzoic acid
4;»\,19\.6_“&_”
Gl a3 12,5 ml
CLIEGN e 5098 2.5 gm

Z&ﬁ‘
4___1.‘1 L.ﬁLAA:i 4;0.1&.&4.4:;‘&.&3 &m\)ﬁm‘jjj)%ugfu 12.5 mil t‘aﬁ
eﬁyﬁ?l 29l 5 gm edail] ae caliay clId way LB Lyl 2.5 gm
delbwaig Jelantl T._x_.‘:su_“oJa:d_‘;J\ LB e Jelait Tay (d 31 ¢ Al
G931 O 10} ooyt Lal e lanll dao Sy (0 (e g pugdt g pelss Sle
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Aloal) Lguaalt o LSO 2. Jolldi

15-10 (suta e g Uinlay ol o) (9 800 o gy Joelithl Ly
alen e Elagimll e’ cnm asnid! sl SLE aelias Tagr of ey ci0
B o LU Caling @3 ml ales 2 calagionll 373 ccrcalitll g delaw 5 3o
(3L LT3 s Caiegt¥l ool yie clagmin) cliall po dag kil J] 553
e 15 ml Caliay Jelanl! Tugy Lasic (15 mb) oL Ll e d0les iresn
ps @ A Spag bl ezl S5 (3ll g 3ag 350 il yslmgyen
+La 25 Ml 2 aguagan il o 1.3 gm dlal gy ysda 35l el a3l Jeuiag
oA Lol (633180 ceuyy (COlpl AN g S (ABBS Bua i
ccadmyg 3yb sley Juing iy @3 dpidly Caldill ae 3550 chiyglsog s

eVl oy Jomaty 3L g1 il s

: Diaztization 3 yiad) (5

O i 1y ¢ asbigrbadl Heiles s ladtoia 2 Jladll Jidguealy!
53850 3539 2 (NaNO2 / HCD 39y il (a ammy 3lsgyl ol sl ilolas
a0 0-5 die unes
JHO-N=O0 — 5 0=N-0-N=0+H,0
Lile g e priaall o caliva¥l poa a5 1005 timiss J09y38atl 081 1iiay
sl b sl (g Fyadin Ol 13 W]~y sl 2 a1 Gy

:Preparation of Phenylazo-B-naphthol JgiarUiu—o3T Ho juass

+ - -
N,Cl OH N=N @
NHZ 20 OH
+ NaNO, + HCI ? —_—
NaOH

Jsis — gy 55 S22

Phenylazo-f-naphthaol
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LELELGe s pudodg daguaalt Gl ) e 8 pallt Aol Jiw 1 punalind] il

il ylases !

kol Sml

.?333}4.‘: cujd4gm

Jeelb—liy 8 gm

.10%‘:{9:’3}44 ..H.w&j)..&f.bdﬁ.\m 50 ml

1agy ylatl

chyglengyum aas 16 ml (s eEoe doglma 2 (bW s S mi QI
Lﬂ\ﬂm.” bjduuﬂﬁ\-"“%—“‘éﬁ-“"‘“ s Ry ‘uﬁé'%;u 16m13
in}j sla 20ml§9?g\.)_n‘=,3.>5_m CuJZJ4gmu_AU3.$.AJ9J:=A 4_A_Jl d\.«a_g
%L_SLA__! c‘a°50_4od3i..\_}.c3)b;-..” KJ‘-J_L‘:J&LZDYUM‘HBJ_EBSJ_EB
podgall s gyaua e 01y Jolme SOML 2 il — Lin 8 gm yaT ulss
eﬁd})\éﬂ‘éﬂd}hﬁ@ld@dﬁoSSJ‘J_}L%)AUJJ&TMWJ 10%
&M&BMMLU&QJM_FJDM‘HSJ_EBSML&@M\
10 (e JBT Gy ie 22035 30 ol ey 2oL ¥1 oLgmil aa ¢ Jelil cubgind
obeai¥ i s ey bl

(eilig3 Iy rlecnsn 31 £y 9m3) CSlentll el
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Adoalt yguaall o LiaSH 2 Jolit!

S ailEiiee asT ol oaylyaudl cabiny 09)ugd! 2oy caligneall of cilawmaldU
abiguenltly AR IR Jogrs=all de gama
:Preparation of Acetophenon oxime @ wu&s g1 (g ginsl yiass

N-OH
Il
C6H5COCH3 + NHon —— C6H5CCH3 + HZO

el glesesll

09 ghce! 4 ml

A slEm gy aun el Juusm g yuua 4 gm

{2l yugd! ALE) asiago M 4 gm

(1:3 csla:Jomso) Sline Joms= Jslme 40 ml

L, Lt

Bl «lagyie 333 2 Jsmiall Jplma 40 ml 2 (yisd stansd 4 ml ol
Oy sl gyuus (el Juwsog yusa 4 gm lisoy agisgaadl SIS 4]
ol ale 2 sy @8 ¢ 3353 10 5e oLl s e ile ples le doslinll
i o Gyt gl 03) sLU e b i png eaano ¥l caan )5 @ i
b ¥l Ty Sy g3l gl a5l (e 359

Benzoin Condensation (193 caileas

T a1 2 gyt 53 e il il aotad Ll eaall 3l Cablenty ¥
ol Jelds Slan O aclall 555 Jolxo 3929 29 ol 1o 5y
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Llaidn sy yuiasdg dagiaall Ol ) e B palidt Aol il :ualsdt Juaatt

EARWNIN )AJLM paadgall ol g3y Joiid! Je=ss (gm0 ¢ Cannizzaroreaction
Ldit}f—"‘j)v\:}‘b SJSU'LCL_.;.}:"": YL_’]’”
2CH;,CHO + NaOH ———— C(H,CH,OH + C,H,COONa

L e ol g il (5l O e da I Taull Gl Gl (e @2 1Ly
O T S gyl Ak Gl s ey sl gal spa g 2
(029>0) Glewsag s — (g L] Jelad]

2CH,CHO+NoCN ———— C,H,CH,0HOHCC H;
295

b glaasst

cagaudtin 15 ml

podgeall uili 1.5 gm

Jsitil

(a}:m}u:.” Aliny Jelis ps «Ja))LﬂJ C:‘)'LQJ‘ e g.QbJ 2 6):~.3) :3.3.3).14.”
AaHlaalt Jlaaiat e w0¥ 3 ydlie adl

4 Caliny 100 ml ey plLall yutious 3553 2 (95%) Jyitiul 20 ml g g
csla 15 ml 2 agosgiall sibew 1.5 gm (e (9500 Jslmay 85 wuaudizi 15 gm
bn‘:,_zh‘zt_a.‘:-%d.u_\ doas a0 4&MMSMMJ&AML3M‘M
‘aj:m}m_” J.tuL;t_A.u Ub? Q‘)_A sdc 3)\_;_” ;LLL' GEL doay E)L.A.” d.u.n_Q:' ¢@_&ﬂb
e 2Lo] @l e Jsua sl Sy (i G Ll gyl el o Lilgd
Bl =4 geemy caliladl ol Jals W= R W AP NTS O |
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95% L__"bf‘ Jj.:n‘:vu_ajj_\.ﬁ Jisale ;‘Ju:..to ‘J! uj_u‘ Z_Ag.,\.c ij_\.vu_e 3)[.}.“.
gyt

:Oxidation and Reduction Reactions J! i1y s uusa¥l cadle s

NEKBUES

Prepration of Benzil
LT s €1 Gyl e (Ui st ASLE—LaNT Jpaadl e
AL e il 2 sy G 3 (a9ii) HgEs s gyas
HNO;
C6H5CH(OH)COC6H5 — C6H5CO COCSH5

Benzil Jj

zided Jylma i Juins duwsoe Jole alasiobs sue S9! idac @i
o 9l ¢yl 2 ol culig s of ¢ (ehaleidl ol 5530 (g 5ta Sl yia)
oyl ol 2 Less wlyyil!

b glegen

029 10 gm

s ya chyid (ae> 50 ml
oo SruED gyl

it
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L@MMMJQW!QLEJMUJL«A)&U‘W!):“! EOP EX{ FY PES:S {

10 gmdb'a_.g <250 mlﬁu.uéjjééjﬁjﬁdi);pw} 50 mlt‘ax
o >y ol o B39l g sl plas e dog Lall (ydeanyy caiis
s cdas Jelin Coo a sl dpwsmgyuas Glo (gt Jufiae ddus g LI
Jymls o 5oy clayg 1oyl fle 150 ml 2 Je Laat doslintl asmy Zelus 15
UL T...\_.o- Jeudng :\_‘:ua_lb&&):’ (el pao dds dala S daien el Co
/4 ml) J55lsf 95% alusiwls milil by lyymill (aen opoe Galiall 5L
OF e Loy Blaay 5kl Jodond! e (69omy (21 39t Sl g (1 gm
@ aslll ddee Al i xlialen 2 g sl pdin iyl cilysls (gt 3y
obguad¥l o 5o (ulaSy ()99 iy
:‘_‘?_L‘}:.-J\ Jaaid!
deadi s 550 2 (53T S 553 e de gama b yma Jaai eMe s Jods
+ N
\C—ZZ ——»[ >C—Z . ]————» /C=%
/t ) R R

'3)3.‘L€-L‘ Z'C}“"‘“ =R

(. Or2 955 9l sl (gapall e Ll YienT Bsya= Z

53 1553 e e ganll 55 ma Lad @33 cadeLitll o3 s o bane 2 Lagac
1,3-and ) dlobs dalaia s yom 3 DT WLl jaay B oy enty (1,2-shift) 5 59loea
UigarEm 005293 0l (s (R) 3 gl L gl 351 Lginl (1 4-shift
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Juloalt dagunall o LoiSI 2 Jalidt

PUSTINCPR PR P TR L slls Ly Lo NERGRH
: Preparation of Benzilic acid «ldsyidl jaes juass

i) Jyiall gy 3akel Buple (oo Tyl oie 2 L3l Ghen yuay
(Y sawes Y e la 2

00 {0 6) 00
o - i1 !
Ph—C-C-Ph + OH — Ph—C(_Cl:-OH — Ph—C—-C-OH —>
Ph Ph
HO R
Ph—C-C-O
Ph

=k benzilate potassium a gueuligdl el s gy Al pagead

REITSWA I RS-PEN

cbglasent|

i 5.5 gm

aguesligy A )uaus 5.5 gm

iy yslEmg )i e

ol

B9 % sL o 12 ml %‘:ﬁ__uuuy PP W V. 5.5gm u‘.,\_:v :3._3.\__).!4]‘

iUl 17 ml 2 Jusiad) (e 5.5 gm lin pLal odtias 51 3393 209 ag s

Jotoma Caliny Ayl dlee 2 opdeen il plaiiwl ;a1 a5y 035 (95%)
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Lgilaidie paay sl dygunat) Olio 1 e B el Zud) i) 1 puebindl Juadl

oty (Gogdl ibygima 1) pen Sl Jodoma ] Gobead) agualSgad] dpcusog s
Lasdly ¢dads 15 50e 5l alen le (g pLaN ptiaad! 39l Ll (it s
L5 o JB5 ¢ Gl sl I Jo¥1 gkl 3391 (yp i S 5t o0is DL
O e dbigho 578 Ulyng el oo s Glatsg ulo ] 300l bigios
Uocalys Juuisy LU il Aaol gy )3 chpaealispadl Gliliyiall Qe ol sl
3393 2 s L1 (n Ban 512 Gyl e il oy 15 (795) ebie Sy 2 ml
L T Caliny ¢(alan oLe 100 Ml (pe 30T 133 w3l 1) 250 ml e
s e (gobe mrdiyD) sa9 Jsdonll i @03 B33 50 Jslodl 7 pg @il ya
dog Lol 1)y 2 i) @B, s i 3 50 HCI sl gy e )] (e
o? 2 osliell iyt ALl il (e il ols pesnd @ bl alas 2 edays 5y
gl il Joecas Cadady Y (e palinill LU il e bl Jeads @8 i gy

Dbeai¥ do s ulan g bl

:Stereochemical Isomerization (cis—trans isomers)

oobes ¥ ¢y« Fumaric acid <hslaguall (aes g Maleic acid clodUl jaes

Oy Leginieaad wie an a1 Gudd (labaay ¢ Le 355 L dadd (i all)
95 lasaall Laky s syl 53 Y e Lindl 1ol aaieal il el jinen
o ol 3 sl
/
HC-COOH HC-C HC-COOH
I — | >O — |
HC-COOH HC—(\:\ HC-COOH
Maleic acid Sadle jaes O
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Adoalt Ageaalt o LausI) 2o Joladd

o)

/
Hooc—clle . H%—COOH __,H(I‘,'—C\O
HC-COOH HC-COOH HC-C“’

o)

Fumaric acid Sojlegual Ao
ibgus ol ibilieuss gy ls comd Gaas O 5y Cis—trans gl Jeig
Aaadgs L3 3691 il ylasuill Gaen S iUl Gaes Joma oo dblaaso
Lo Aaril gy oo pa¥! M ile Jsloma pady Lasic g chyslso g)dud! e

lidle Gaes 75% Gle (g ()l sie doglima (350 Lumuudid] 35
hv
Maleic acid — Fumaric acid
75% 25%
SLN PP =N
et yslEmgyas o

odle (aes 10 gm

SN
e 10ml 2 el oile o> 10 gm lio gLEN judiw o jua o B9 -
Sl pEa (420 30 as T doglinl! (ymang 39l Sl CiiSmn oy
33LLL Jmdig 8,20l 55 o Aoy i bagiodl 3pe% (o3l g b slegudl!
oama 1) i ylen g usa s e Joe 1 Ao wlsy 5oLy (il o
(e (rEnly a0287-286 lyslaguall (i Hlguadt s «(sla il yglssg s
Sy (2200 (e el Aoy i e s paslal alucy S Leauls® Lagnadl
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Ll e Lajlgail &5 Jomiad et dalie Lyad L5012 gl d y5aa
23k AW sl daglies dx s ciEn gyl 2. {d o] saless PEESIAY

O bhuanil wilgh e jpd Llis Luss

L Al A il oy il padll Galg sl Gl g bl (o iand ey
1oAY o Aalill LAY dil )y Gyl oo duss )3 e aslall

(@bl o=l s 93) o5 5T Bgomena 9o Ja:Jaidl ]

(digd samy) dol (panl (el @uae ga Ja sl 2

Obgai¥ iy 5T Olladl d s 3

4
BB L el | Lo 3001 035 | Liplad Gopaand) 3l 039

g2l Lo ol pelmall ol pamdl i LBV 2 Lo gl Joladl sgusd 5
o> slt Jalall ic panll

cridall el e Ld Lliasestl Ia 3y o 1 2 uligigpdl auss 6

JH NMR eaidsliall g3l
Lo il degand! | @ibigigpd! sue Leslabouzit 5 i3Vl
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PRPUS (P RYW-VS [ PAFPWIS [ Spg VAW L

et cade 2 el alyuwsentdl Ay T

s guaall il ydanil e a0 slae)

Slasds cllin ygenall cMelaill of alyun=ddl &340 He a0 slael J
g priamill sLBT 2 g yuall 4B Lge Lt o Y

Uil (s 1 01 (e JLie W] s L Jaall 2 653 ol ]
FES FEAVESN RS PR AP E-A DM A UR-V oA

S yrazmit of eMeladl pilgh Las e Y 2

G (e g ddiall mile il aulg 3ic abalala) 2 aolgll dass 3
Slaglell e Jaidn Suale pubgps cdwlis Leilalian (ssaly ¢ aileadl il oill
sagddt

39 cSUat ‘Q—l—ﬂ‘ cobdatt 3?)\.4,@_"2” iy 4@\_‘_“ p_a.u“g Zu):ﬁl\ (‘—.é) 4
Ul LAl At «(tare of bottle) xilill aa Al 33t 0399 s

AN B 2 Lo

2-bromo Pyridine (1) 43,25
Bp 190
Alae desa
89zl ae a3 05523 Wl 05
Tare 23.55 Yield 89
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LiLaTde amy puiasig doguaalt Sl b e (8 el Aol i) 1 usbind | i al

&9 & 05y @ olan il o Ldogydee ()l90 2 junnill @u Y 4
ealin ald @l Gpiaatl Sliagall) yuiaeill s s il of Gaudsl yuutiens
B3l pusiens ¥y 3)y90d) Ble Cauad J| el a3y cilipsall waad Y
L e gl Grun W s dollall

bl Ol 5

bt Lal cactual yield acuyg yia sl ol gl e ga milall oy
L=l g0 Calculaled yield Lo ¥1 (e 2 avusg theoretical yield & - lail!
e3ads T plreaml 2 350 Y Loy gl il e Teiy Laale Juamy 3
gl Tl Gl (s 033l it (po el o LT 2 il B il
A gomill e il

100 geaml 3lill ()39 / Aadll Sl 039 = [

cdelal Jlass pue 1 e Jalgall (e e opnas ladll ] Lo ag
Al L (g le 55 I SEmilenll wEally ¢ Rl cdke Ll

30e) (i plra 5o e litll sl calpess Jieall) Joll aiioy 6
{523 sl e Logautia 5301 53 s gl ¥l

CH3-0O-) methyl ethyl ether yra >3 e reltd Olatiad S le JUhe s,
Sodium  agsgall dwwssginly cmethyl iodide) Jadl ansg plazialy «(C2HS
Odre Jelaty @i5 b yhall olia ola (el , 50U Williamson ya =3) (ethoxide
e e lintll pgsgiatl dpn ol 5o milill aluiioly JSLuYl pa asispeall
il e IY) g
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Adoalt Bogunall sleasIt 2 el

C,H,-OH+Na  ——— C,H;-ONa+1/2H, (1)
C,H,-ONa+CH] ——— C,H;-0-CH;+Na )

AL () 5T (1) Aslas lalsl Sy

C,H,~OH+Na+CHJ]  — CJH;—0-CH;+Na+1/2H, 3)

1molelgram —atomImole 1molelmolel/2mole 4)

silelantt ol gl Lewd of Aolall (e @429

il g e Joe Lipgaaguadl e 5yy —alpal Ll Jyms Jsa
gyl (v Jge 12 tagessualt e Jge 1o ,0¥1 (e oo 1 g bl
a2 I olesall Leadial ST o yiail oy
92.g absolute ethanol = 92/46 mole = 2.0 moles C,H;OH

5.5g of methalic Sodium = 5.5/ 23 mole = 0.24 gram atomNa
28.4 g of methyl iodide = 28.4 / 142 mole = 0.20 mole CHsl

il sl e c3sll denady ldg Use 1 plra ooe Jso Slaasall Ol

e L] bl feaad (93 aigheadl ¥alall poa I3 B liasy
10 C;H;OH: 1.2 Na: 1.0 CHl

2 Lemmill 33U o g ol o dasdly (3)5 (2) w¥slasli il
methyl ethyl e Tty Yoo lasy dossl Sl s Jseal 0L 130 ¢ e L
ls Jgo 0.2 o aagl Joliadl (e daeicad bl el ) &g cether
Lol alyd g3l o < (60 £) 5l il Jaall Joll 0135 2 ZaaBl o oy
IR R
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Theoretical gialal=0.2 *60g=12.0¢g
2L L 13 Loty 82 Ll 3Ll (139 ool 130 el
Yield % = 8.2 /12.0 *100 = 68.3
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