
DEFINITIONAL DICTIONARY
ORGANIC CHEMISTRY -3

&<3ii&cfc creir cTchfillc^ an^isi
Wdra’ 5^rcTO,^TOr sz&tz«T7TP-7



r
Dictionary

of
Named Organic Reactions & their 

Mechanism

cT^t ^To^t^qtV ^rzrtH

Tf^T^r^r (fwr r^rrir)
1988

© uRcT*rc:«i*rc 1988

^?tr : 25 *qq

5t^>T5T^»

i7TEq-rr fa^TM^T,
f0 vo/e, Tfis^r f5??rt*9 
^ 7110166

q5r.c?T^T^ ^>T qfTT 

qqt^qi
T^tT^T 'TfT^I'TT ^>5T-3 
#?nrq^ 9T5?iqcfV snq)q
qf^qql 7, ^nrfOTpjxq 

110022

q^qq 4221/1, ^fwrqsr, ffl feft-2



^ 9T5^T^ft % ffT^Tq- ^Tf ^rnf ?T7?5f ^ VT
arr^r^ ?titw ^r ffT^tftcT qjrfzff % fq^t^ir % r?riT qf^nTT-^'f 
f^fq sriT^r qf^^T^r ?r jV ^r^ft ^rcft 11

%$ jftaTrrr % arqiTrr qrr “str^ qfwqr-^m” 1968 ^ cr«rr “3^- 
?tt qf^Tqr-T?r5^,' 1978 rr qqrTfiqcr ft | i

sRcpr qr^^iqr-qrr^r ^qzfqrr zftaRT w.i ft cft?Rr 11 ^ ^r#- 
^ q^rfqqnr % qiq q? sn^if^cr ?rq^q 600

srfafezft ^r ?tq:^q 11 arr^rr | fqr qf qrt^r qq^faqr % ^r^f, 
qq ?qrqqt?TT % fqsnfqqf % %q ^qqtqt ftqr aftT qrs^ qjf 

f?r^T ?qiqq qr^Jr i
qftmqr-qjhr ^ qfqq arfafaqiafT % qqq n fqgrqt * gmqt 

q^r ?qrqq | qifqr anqnrt q^qr^q- qt sfr?: arfaqr ^qqtqt qqrqi arr q% i

STTSTOR faf

qiTTfqqr crqr qqrqtqft q^iq^ft anqm
qf fc?5ft 
i q;q, 1988

T^m?T ?Tft?frT

^qtarqr

qt O iftfarcT ^q^q qfrfrqr 
qqiqq fq^rrq 
fqcqft fq^qfq^nqq

^qrqq?

«ft qqtq qq^qi
qfrqq? fq^5T^ qq SHTRt aTfqqTTTt
Tqrqq q^
q^rfqqr qqr qqrqt^t ^sqrqqt anqtq 
qfqqqr ^ 7, Tiq^^q, qf f^r

afro*: ^rqrqfJ

«ft sTRqRrq
aqjqqrq qfiqq^, ^qrqq q^q^ 
qsnfqqr qqr qqrqtqft q's^iq^ft anqtq 
qft^ft ^ 7, ^Tq^,q5Tq, q| fqe^ft

i



^^TT’ % 3T-TJTcT ST^rf^cT ^T^T cft?T^T 
^iT^rrcn ^5r ^ i sr ^ftsf^rr % 75% ^ir if 1968 ^ “srTTf^=F qfrTtRT
^f5T sr^rf^To |®rr sir f^if ^r^ir 800 qf^^RTaff ^rr sri^st sir i 

% 1978 if tTSF tfix xm^ qf^mr qffsr sr^ita fem w qj f^Jf 
TfrRR q;r cfmf sr^ Ri^raff—^T^ffr^F, Rt%«F %

^TR^'TtTT ?cTT % ^TITRIT 1900 ff^Rr 3T5<ff ^r qfw^Tlf i\
Tff «fif |

f?rFcrqT

^T 'rfl^Tiq'T ^T5ff % SJ^rf^fT RH % q"^ R^Rq- fsfRT RRI
^ ^ fq%cs RT^raff ^ srfqfcsqf qrr qqq qf-CRRT q/f^ff qr TRRT
^ 1 <Tft*TRr ??r fq?rr if q^r shttr | fq^if ^iqfqqr TRRq
^ 600 iT arfqq: srfqfqRraff qrr ar^i^if? qjR R ffqiRq ^ qf^_ 
RTqTtrq f^qrfqfR Rff? qft qftR qrr R^q fqqr Rqr I I arfR^TR qfqfejqf
qRTqqsTf % qrq qrfTq 4 1 RfcnRq %qR q iff 3TfRf5fiqTlT Rfiq. 
ffrq qr qf f qf qirqfq^ TRiqq fqqq qft qfcj r arfqq' Rqqfift ^ 1

^ q| q^Rr qqiq 11 qfTRrqraff if q^qq qiq qsf-
qq-qiqq;q ^ I qq qq7 fqr apqqr RFR’q q^ fqrqr qqi |> |

amir | fqr -i: TRrqqriff % qrq q^ arrqrfrq q^q q:iqfq^ arfR- 
f%qr ^TR, f^qr RTSinr ir qriqfqq: ^qrqq q-f$f fquifqqf irq sRqiqqr 
qq % fatr RqR qq % ^q if Rqqfqf ^TF I

STfRfqjqraff qfr fqsqFfqfq fqqrq^qq | I 3Fq:frqF fqqfq 
^ RcRFR f^qFfqrq/^qFfqfqqf q7 qf f I fq^qf % RRFqf qrr^qiqq | 
qrfqr srrqFqr qft arfqq; Rqqfiff qqiqr rf r% i

qT 3FF

c\

vi1. qqFqq q^nm

vii2. q^nqqr

13. qfTRiqT qft^T

2644. qFfTRTfq^



A

Abderhalden reaction 3TT®^T?S^ STf^fiFai

^ ir ?5ft fernl ^qf^frT 5?lfa qifTT trq7 
cT5qr ^fr^TT % faspir %\, ^q.^at^cfr q |7^ =rr£r ^ ^T7T |, 
3r?q fqfq rf f?r f^T^q- 3rqt%T ;?{r*r q srf^mr ?RT q^Y-
5TW r^qrr 5TTcrr 11 w q^^r qrr qqrq q^rq^r, fqq frqf, ^qrqfqqr qqt-
■^rq anfq ofrr q-frr % %[t f%jjr jf^rfr 11

acyloin condensation ^ffl^TTfq H^qq

fqq Sfqqr #-qtq q:T qfqqqq ^ Uflii qt qt%qq % qrq 
fqtqr ^rrqr f. qr f^srorq: srqqqq |tqr | btYt a —fTfffqqr qfrqYq qycq ^>qr 
I q.^q 11

qqq

Na H20
2RCOOR' — R—C = C—R ■> R—CH—C—R

^r^frq
ONa ONa OH O

^qfq R qrf ^qq ^77 | 1 R - C17 H35 qq ^ q,^
^fqqffq qqtT fqij qrr | f%^ ST^qR qt?T q?qq'T % fqrr fq^iqq %
^q q ?T^[fq srqqr ^r^q>q qrr qqiq fVqr qrqi 11 qqqcT ^rr^qYq qq qq'rq 

qqqq g’Rt ^ =q^Yq ^fqqRq'f qq qqrqi TTiqi | I arfqqtqq
^Y ga?q qrqr qr ^cqrq qq q:q qrr qqY | 377: qq srfqfqqr qY ^ qr^qfqq 
^Y ^qftqfq ir qr^qr qr^rr:

2

,ch2X
Nr=o

(CH2)14 

CH2/

f? qqr fq qrqq ?q qfqfqqr q?: qftf qqrqs: qgY qiqq 1

Iq qqqq qq fqqifqrq gfqf^qq ^q q qrq qfr 11 qqr qrqr qqr | 
fq: sqq sr-^'rr rcocor q'^qqqf % ^q ir qqq fmr 11 qqrfqq 
rq.qtrqfq i.q qq:r<: | :

CHoCOOR
/ /

(CH2)14
CHOH\ \

CH2COOR

^OP/^CK'
- 1RONa R - C- OR'R — c — OR' R — C — C - R

?i ‘”00 Oo
N3R — C — C — R R - C = C - R

I I
o 0

0 © ,

art qqqY % 5fr?7 qqq qrr qq^ ^Y q^qr | fqr qt fqt qYfeqq 
7CX qr firqisqrff ?sqqY qq qrq ft 1

0 0

acyl rearrangement gqfqqqiq

fqq: ^fqq jqfqqrrq qt qq^TT qq ^Yqr 11 r?Rqfqf?qq j^fq^rq ir 
^qYqrqqY q^^ qq ^ ?qrq q^ qfqqqq ^Ycrr |, 3T|f *r ^Yfqjq; ^ttY qrqr 
q^? q^qY q qqjq ^Y qqr ^qYqfqqY q^i qY qqf qTfqq??q?t q^ 
qfqqqrfqq ^Y i

R2 R3
I !

R1 —C—C—R4-----

R2 R3
HoO

R1—C—C—R4
I I!
OH O

--------3»

O X

C=0c=o
1I R5R5
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W sn2 ir, ^fr.-TRfft srfcf-
^ifqrT sfr^cTr I 3{\T ^ ST'^T SN2 5r^T JITF STf^ffTfr ^trrr 11 %|
srr^Tr rf fsFTr srff^JT mr
^fr 13TJ-TTcT jr^fT-7r msm cfta ^r qfer =r^=^f ^r?fr
ftcfr 11

H;°y/T HOlll 1 l-«■*- c — c — C —- C —

o^- o
— c- c -

^-c \ I0
0V

c®c
oR R

R
I n m

(II) zT v^k % wmr stt ^T^cTi 11 ^rr^^fr grr?r sr^^ 
ft*rfa q-^; ^nTf^Tr g-rrr, zm m rff

mishit srfaf^rqR ^>crr | % &71; f^rTi ^r ? ifrrcfffasr
tt f^crr fTrfr 11
l*X % frfa-r T^’rm ^%5T irq;^ -tfzrsrr ^^rr^ffr 

nsp fcrcrTf q-Tq-yq ^ faq-ir q^Jn^T 1,4 3r«T^T 3?^ ?t ^
•arm^^r ^mr |:

H+
—C—C— —c—c—

OH-
R—N OH R—N O

Io=c H C^O
I

R1 R!
ST^rc TJ STr^f^q-! N- 3{'H O- ^%f?rcT ^RT, ir^qn^MT afti 

?T*Rn: 1, 2^T^f*T?fT 3^^ 1,2 ^ %
?I7sT ^Icfl | l fwrkfq- 7W7X | :

ti I I 
- C - c - I-c- C- - c — c- - c - c -

i i
R - M O

I I
H C = 0

I '©csn^h------*
» ©IN +' l

h-N 0-H
■-c^

R- N R - K 0
vc"

'OH
CH& \<i!"^ fi OH

a'S'^ V,

4

^ arf^f^qy Jr ^T 3TfVnnr?T, qrr ^qf^rfci
ir cT«n armfi^rn ?r ^ifftanr qrt ^fwrq, str¥I q ftcrr | >

Adams rule fJTq*T

zv i^qR- % arfrn^: ^>1 tft qfrr^Tfq^r 3rq% sr^-
^rq: ir fqqlfarcT farqr ^rr rrqrm t, qf? ^r?r
C\ ^

3tt«t1 srfcTFqrfqcflf 3TT??r Fr^rf 2.9 a ^ ^ i
% fafafJT ir TF^cT, ^1

qfo ^q^'qcT zfrfqqfi ir arr?^ C-X ^ C-Y €r Frqr^qf 2.9 A0 ?r 
arfe^ qr fqfqir fq^rrfr qrqr ?crqr stFer |tqV f% Frqqrq
3Rr-JT4 fTqr i ^r^Fr-*r ir 2 ^ 2' ^r#q q^RTwaff qft fft 2.9 Ac
ftrfr 11

additive dimerisation sifaTTcJTqi f5cT^

arq qfTFt armtor i, 3-^-1^ ^ i^fF’qfcT ir qft an^ft |cft
^ftqicJTqr fsfrqn |:

rch2ch =2RCOO- + CH2=CH—CH=CH2 —
chch2ch2ch=ch=chch2r

r—q^rq: rr^^fr % ftp-t rch2ch chch2 ^qmr
| faqpr f?qqq 3imr 11 ?t q^R % q^r^f % q^qq q qrcq srt qqrsq
q^qi? rch2ch=chch2r 11

qipir arFqFqsqi qrr qf^fqq q'Tqrsfifqfqjql pj qqfFqfq ir qq?q q:Fq 
qF q; fTq;'q?. f?qqq^>qi I i



5

CH3 ch3

2C2H5COO^+CH2=C-COCH3^ CaH5CHa—C—C—CHaC2H5

CH3CO COCHgch3

Akabori reaction 3Tf^f9?crT

% tfrsr Stfqf^irr ^ [te^ifRT

^?T5Tnr,

NH2CH(CH3)COOH-f-2CH3C6H4CHO —
H H

-C—C—

OH NH2^, \h3c ch3

CH3NHCH(CH3)COOH-hCH3C6H4CHO----->■

H H

— C —C—CH3

OH NHCH3

alcoholysis

jitt it^ % 3pr^?r ?t 5nccT ftrrr 11 stf-t rr*zi
iT^^fT % ar^^q- |>crr I:

I ROOCCHg + CH3OH---- > CH3OOCCH3 + ROH

t^r^sr 3^t qtTtTTf^i W‘j *fr 3nr^r»r |
rr^ft qrt STTfat ^tfft | :

€

^5T^T,,T,

RCOOCHg 4- HCI
RCOOC2H5-f NH3

+ CHgOH------
RCONHo 4- C2H5QH------
RCOCI

aftgtfTR: •TJTFT TT %% f^f4 TTsfl*! ?T^ 4 4t4
% ^r«r^r 3t\T 4r«t?r ^tcct ^ CT^T t1JTftr^ 3trtT

f4r?Tf^ q^r ft^rr 11

Alder-Stein anhydride rule ^T^TffTf^

fsT^T qtfWr 4 ^T5ff%r5T !, 4 4 ^>4 I
^T% %^r cr^ ft ^ I ^
fPTfcT (Cis) 4^r I

Alder-Stein lactone rule

4f?r?rT^%raF Trmr ^TWfi44t 4 ^ fr ^^41 ^
^Rf^fr afk injmr mj ^'t fp-rf^ 4 ft i

Alder-Stein rule diene synthesis ^rff?T f4*m
¥r?p-^T sr^fr srf^f^qrsff 4 (^4 ^ifq^'r 4r 1,4

fcstfcr 4 arrT'Ttv: %-5rr4^ st'-q^r fa-ansrsr 4tfir^f % ?t4T3rn 4 Sif 
sn# sr4 f) f?-3TR^r ar^^r f^-3TT4«T 4tr ^r4t^
(Cis)ftrrT | ct’arr 4^4^ 4§3fr m?T f4^4t4f % ^fff 4T4teU5f % 

q^4t (exo) ftcfT 4 i

Aldol condensation 4^^
q?4t?T 4^^T?r 4 q^ 3T«r^t ¥42H aiqr ^ a-^rt^r, f

aror % 4 ^5^-t ftcrr f i 4'«tt:

'TTPTT prtq-?T

—C—COR —C —COR
I II

R'-C—R"+R'—C-R"

(oc —H^t4 T^)

3tf4^t?Tcf: OH" 4 st44t ft^rr 4 *mf4 ^4t-^4t
t-^df^tt^g' 44 arf^^r sr^r 4t snfRi f^qr ^t^r 11

OH"
— CH—C—R + R'—C—R"—

OHOO
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swifir scT^rr | % jf^q- o srqqr
3RT T^t, qiTFT 3TPTJT % 5Rq t 3T«T% sftr effortqf sftfff %
f^Tr f?TFq qir?T 3TTT T^eTT | I

OH- 1©
— CH—C —R r=^ — C — C — R —C = C — R |

l O© Jo
faR tfr affqf^r % f^rq sriqq |

eo oo10II
-C^C-R i !!

-C-C-R
i

P.'- C - R"

i II
- C - C - R 

R'-C-R"
V H20

R'- C - R"

o\ OH0©

(^t^r) qqqr qrtsto |tar | qt 
^ rr ar^rf^irT % f^tsrer b> STTcTT I I qfr
^cr: r- qr CT ?fr 3rr^TfT ^ q^err | ^ffr% ^r %-3tret, 
C=o srr^sr ^r ivu i stct: ^ ^ ^rstn't
^I«TT sftT ^rsVfl' apt f^fq I I q^q
STfqr^i^T qr^qr^F^r q T^cft I rTqr OH^ % qrq qfqf^qr % a, ^-qqqcq 
3ftT ^-fJWffwr qr^s^lf qtT ^rjmf f^fqcT (cleaved) %qr ^IT 
q^qr t I IF fqcrfTrr qfqfwr qq^rq (retrograde aldol
condensation) I

qqqq ^ ft % qt arqqf, ^ |t q^tq %
srqqf, qt fqfq?q qr fqfq?q qfrqtqf qqr rr^; ^rqtq qft rT^r
^fes^r?q % q^q ft q^cTi f i

qjcq FcTiq

aldose degradation ^Fs'tq fq7:qtf77q 

—Ruff degradation

Algar-Flynn-Oyamada reaction 3TT?qT-faqq-3TtqTqTqT 3Tfqf?FqT

qqqtqfq ^‘t qqrq qr nq fqfq Fqqq 2-^T?fTqqrqi??tq qr ^ifrq

8
)

|tift^rq qqtqqr^q % qiq qfqfqqT q 3-^Tifiqqt qqqq'tq sftq srq 
# qqqtqfq qr^q ftqr f i

\
0-| c6h5 
/ /

OH C6H5

\
\/ O

o

O c6H5 1
I.
I h2o:

\/\
o

o

o c6h5 
r^h/X/

I l'
OH

o

Algar-Flynn synthesis ^TeqT-fqHq q^^fqq

—Algar-Flynn-Oyamada reaction

Allan-Robinson condensation tr?rq-?tiq?qq qqqq 

—Kostanecki-Robinson reaction

allylic rearrangement gqfq^qiq
ivrqfqq frqfq qq flF qiqt qfqqqtqq qfqFqqrqf q W. 

qr qqqt qq fpqfq q qq^q f«rfq qq qpqqqq ftqr f i fq-qrqq % ^ 
qqfqyqrq qft ^fqfqq: qqfq^qrq ^fet f i



9

|ch3ch=chch2oh !CH3CH = CHCH2C1 —
of r

OH

ch3ch.ch=ch2
^Tffa?T

arr^sr arr^r^jf^f sru ar^r^ €r ^r^r, ^ ^R-
% arr^rT T7 ^r | ^r> sftJT^r ^'i ^ftr h 11

ar^'Tr ftsrPr £r sfr?R % wizw ?r ar^rmR f^tOtr ^r 
w^t^t stir im 11 sftsf^r fi ct> ^ arfa^
f^-5n| Tfcrr 11 ariTVir srteir^f ¥V ^Tfr^fcr ^

^ f^?iTTTfT m-3TOT <r, arfrfir % 3Rf;^ sr^r (ar^^T 
5^13) qr jt% 3rTrfY 11 ^t^^otp-t, KOH it 1-
«^i^T ^T 170° 16 ^ cT^T »I7TT qT 2-^ei^ ^

11 if. gqi 11 KOH ^r ^
l-^Tf?T ^T 175° TT q- X^q: ^T^.f^^or 3TPrT ^T | 1-

(1.3 sr%^), 2-^RT^ (95.2 5rf^5TcT) ^ 1,2-^Rlf^ (3.5 
srf^5TcT) it^TT I I

CH3CH2CH2C=CH^=>CH3CH2C = C=-CHo-^CH3CH2C=
cch2

^TcTT

an?: ^Tff^r ?ft^r sWr^r %^r>r ^
tfl ^TTcfT | I

ch2.ch = ch2
CH CH.CHgKOH

Amadori rearrangement 3T*n«ft^ 'T'jfaRTWI

-O- ^ ^T f«TT?TtcTTOT n5TP% f^?ft ^>?T ST^T % N-
qrr, P^Tct SFVstff % ^lfR> H ^1 ^T^T | 1

10

H H

R — NH — C— -----* R — NH — C — H

H —C —OHO HO —C—,

O

amination

rPmfeqr ^tt ap^r
5RT f^qr 3iT I, ^ ^cTT? JTPU ^ RTR ?R | I RT aTf^-
%TT TJ fwfafa ^qqq qft f^q-y rjqj | ffg PiqTRcTJTr P7t4f^- 
5r%?«TT'TJT srf^fwart % stt^r qq 3tr p^crr | Pft NH2+
sti^tit^ wj. m ^$qq ^ 11

aici3
ArH+NH2—O—S020H-------->ArNH2

sp st^tt % an^TR-^ q-r^r arrrr srf^^^r % ?tt«t

^fV spftir f«prr |, ^jfnr % ^rot % ?n«r, 3c<tk ar^
JTT^T ^STTRJT^f I AlClg^ ^q’f^fcT if, 8R^T
ST^eT gr^r ^iftifrqRq^, 10-65 StfcT^^cRRSTTR f 3Tr I NHR 3rtTNR2 
rtt ^ wrqq % farr ^\q&q % *tpt N-srfcr^qTfRcT ^r-

f«RT qrr srmir f^rr iiq-y | i fg^ft?Twr tr^fRi qTr 25 srfcrw ^ 
TTRT 5TTR I fqrg qrfiw ^ify^ % f^ij ^ | 1 ^T>-
-qfeW' ttrfR'f % *TT«T ayfpfw ?T aysq^r 
96 afcTSTcT ayrcq ^ *R*r 3t?rt if
A1C13 3T2RTFeCl3 % PR fw ^fR (irradiation)
5RT, cpftp^ Rpfcp PRT S- (tRRR 50 pfq'irrp p 90 pfpPcr pqr) 
STTR |TPt t I

aminoalkylation ^PlPt ^r?9FPl=FT,IT

’PIpf^Tf? afR f^cfrqqr crrfrp % PTP aff^f^PT P T?Hfp'T prp
^PRTpfPPP :
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OHOH
CHoNRo

+ HCHO 4- R2NH

^pfr 3T^7TT 'iff? cTrfPT^ 3^? ^oRlr

TfV JT^cTT I I

3RT ^T 4r ST^TR feRT ^T=TT | ! Rfa?!

srMiTiqr ^q-11 ^pqq—Munich reaction

aninotropic rearrangement sRitRifars q^f^RI?T 

^ferr— Cationotropic rearrangement

Annellation

^ ^ 3T<Rl cr?T4f3q:eTr 3Tq%
^cff ^-i qr> ??TRRf?cf ^? ^ 11 ^ ct^rr 4

^r cf> ^ RT? ^ I I t^R ^ ^ ^ ^

f5FZTr5ft?TcrT ^ SETT^rTT, fR^RR ^ 5^'T'
cT^- ’TT^rqt? Rlrfy | 1 ^ rj ^ 1

fRzfyf’T^P % Tr^ A rR 8 ^q (canonical torms) CT t
fRR^ % RfqR Ffy^T RR^t R ^ %-R^ I ^ ^

B ^RT | fRRR ^R R qR ^ fe-RRR | I

3TR: RR SR srqri? T‘J SRR^T? ^TRlt RR'T 1 8 S%q?TR ^R ST^T ^=r' 
f?R RT^?y RRRT R R RR^ sit W, fRR RT>f sff? ^r 

TSIRy ?| qRffqr RRTr RRRT R R f^RT Rt RRR qrt :qqR fqq:?Rcff qRRRRR

12

% RR W^Rf ^r R^RTRR qr?^ qfl &Trq5RqTRI ^cff, 3TR: ^ %

RRrq rrirI ffR | i Rfq^fR RRqq h^RRq; ^rsfTqrRRr % fqqf'm srs- 
'PfRR, RtsT R?q^f?qr 3FR R R^f RRRT | 3fl? RRqiy RfqjRRT RFR ^tcft | | 

Arbuzov (Arbusow) rearrangement RT?g*ft q^f^UTR

RTfqfeqrqr qFR'PRS'f aft? Rfpqrq: iRTS^f qfy RfRf^RT ^ 'HTf'RrfRqi 
R?R R???T qjy RRtR €r f^fR |

P(OR')3 h- r"x — R"PO(OR')2 + R'x 
Arens Van Dorp synthesis 3n^R-RTR TTR Rs^rqni

qf'RR'y % RR rrqiqRr rrRyf?-^ arfiTfq^T R RpqrfqRy trfRf^ 
^qFT|f?ff q;r RRRr I 3Trs?R? R SRR R^ftRR ^frfRRR trRfqRy-^Rt- 
fc-RR qn ST^JIR fqvRr fRR qRts'yRr^fRR' fq? q?y RyfRRR ^RTfS % 
aTfRf^RT R RRFRT RTRf ^ I

RTR

Arndt Eistart reaction 3TTf?-3TTffs? arf^rfipRT
1912 R fc-FR RRRRr fq: RR'tfRRTRR fRRRR R STS^tqyRTRt q? 

fRpq? arfqRisR qf f^Rr ?y jRfRRtR % q^cr^q- rr^ 11 rtr r
RT-R Rt? 3Trf?R3 R ^Tf^RyqTfftR qit RRT^ % fRtr STS^RtRRR qtT RRVr 
fq^RT i

coci conh2 ch2conh2
no2

Ag20 /

nh4oh
fr RfRfqiRr r sncq- srfRR Rcqrq rr rrrr q? Trr

RrS^RTRy?TR qry fqiqr qfy RTffr | I RRTf?qTR RR^ % RTR 3JTR, ^qR^fcT 
% RTR IT??? ar^T 3TR>fRqT % ^ ^ |

CHX K-i.

I fSTR^T? qi?RT

I

C H 3 CO CH Na—>ch3 COCt

P C ^3 C/Yx c C0/-y

C -x H S’ OH /Aq-^O
\\^

Ch-s CHx (1o° H S'
A'•V

3
*■

CHi CO
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aiTC-anfrc? arfafw rcrfas 3f>T cr^Tifq^ %
if^taTtl fT^ff-JT^rf (Harley-Mason) 3^T (Laird) ^ T?T^r srzfrJT 
3, 4-sr^rffmt 5- ^frfe

(Wilds) 3ffT Tft-gJ. (Meader) ^ Q-4-f4?T 
sn^ff ^1 % f?r(T T^q^rq-cr 'TT
?ro?rrrr^#-7 snfnr tor, ^ sr^sfr^rdjff ^Or^q-

% 180° q* ?fq^ ^rqr 11

ch3
I

CO.C.No

^ f^Jrr 1T)

ch3

COC1 CH.COOH

c6h5n(ch3).,\N CH3CHN2

Cl Cl

autoxidation ^cT: ^ffm9R;o[

fq:?ft c-H qri it? arfefHt^ir ?i7:r
COOH qf^^fcTcT ^Tqr 1 qf cr^^r | iftfirqrf w)
^r *?rt f^qr ^rirr sft^ sttt ^rq.T ^cq^'q i am: qtfq^lr w?\
% BT^icf^rr^ ^cf; ari^qr^^ur qTr ^ ffrirr ^r ?r^mT 11 ^qm 

anq fer ^^ r^ier, qfi<rtq zftx arm arfe^r ^^qyq qqicrr
I, arff: ^ arr^qrr q^r ^qqm fjmftqTjqm^'T w'i qqi% % f?rq; ^tcrr 
| q^rfr ar^ qmr ^r qim f%q rirr 11 mq; arMte^or
% qjKW ’qr^i qqm, arr^ ^ ??qq crqr ^r?rr
qq: % |t arm 11 mfr: arfqqrqrT'q q;i ^ ^n^r qf | %m q^ aft-?: 
qifq^r ^ 11

mq fg-^qr (diradical) ^T % qrRq armr^q ScmT arf^iq g>cf> | 
q^ flsfiarq W.J arqrg^or (abstraction) ^ qqcfr 1 fqq> ar.Tfqqr 

q^q- gf^T q:’)! w q^qr R ^cqm efr w>v m q^ aiRmarq ^ fqqi q:T r- 
0-0 qvrqj qqrqr | qq'ffq; q^ ^qq qqqr qmftoq q-i arqi^q- Hqiqr 11 
arq: ^j'qqr w qqiR qqq't |:

R'OO- -f RH--------^R-
+ 02-----

+ ROO! ’
qrfgR R—O—O'

14

^ ^gTgTqff q qrq-q^'qrqq % qq?y s^t -5^% arrqfft^’q gTTT 
qqqr % sricq ftq q R- qqq: qrm fqrqr qr qqrqr 11

^?T^qr,

H
str-t:

— C—ch ch2---- > -c —ch = ch2 + o2 >

[0-0]-—C—CH -CH

sTR^-q qi^qq q ?qq: arfqqr-R'q fqmfqfeq fam f^qrfqfq gr^r
qqm g>qr |:

R —H + srr^qr---- > R-f02---- > ROO

Auwers-Skita Rule arr^qq-fafcT fqqq
trip ffrirq fqqqfr q^mqi q q? qqqiqi qqiqr t fqr fqiqr arqqm 

=q^rq qqrq % ^cq^qftq gr?fT3RfVqRtfr q, qr qqjfqq fqfqq qqrqqql q q 
q:tq-qr qqrqqq qim |iqr 1 ?q qcqqq;rq gmft^qrqrvqr qr q^qm^q 
fqfqqqqiqqqr qffqqfqq'rq qqng qim ffq | fqqit qfmq'T fqmrq qgr 
frqr 11 ^q fqqq % ar^qrT atrq-fqqqq q afqqqq Ep^q q qqqaT fq?qrq 
qqr qqrqtq arqqr STR'Iq fqqqq q arqqqq qiT.q q fqq&r fqmrq qim ^mr 
| I q^qrq (conformational) qqifqm % qsqf q ^q fqqq qrr fq g-^T 
sq^q f^qr qi q^qr I—q^fq qqw- fqq§T qqrqqq'f % 5m q fsrq qqr. 
qqq q:r qqcq, q^rqcfqtqr 3^7; qqqqtq; qq fmr | q| arfqq; rqrqr |mr 11 
qg q-qq-?: qqr | f=F qqqsr-fqqar qqiqqqf q fqqar qqrqqq qfqqr
?qrq'r t ™ qtqfe ^q gTqr t I qrqf-^qr fqqq q
^rqqt qftqrq qr^q |tq | 1

Auwer’synthesis qjqqq q?^^

qq SHT; arfqfq.qr gr^r |qiarq qfq-qrfqq ^qRqtq'f qq gqfqfqyq 
fqtqr armr | q> qqqtqfq qim qm 11
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O R

\/\
+ 2HBrCBr.CHBr.R + HoO ■>

OH
O

azalactone synthesis
—Erlenmeyer azalactone synthesis

Backland polymerisation reaction arfaffniT
■j'Tf^fcr ir 3ft?: % «r|?r^

% ^’■T'TT i % ar^cTr^r % x
% fairfacf ?T 3Tcq^ -Jc'TT?
5TT^ f 3?T I

NaOH

Na0H
->

(Baeyer)%3T5?TTT3Ti^rJnEJPt^ spoif^Rt ?T^PT ft^TT
f3f?r% f T^fTW>rf7.^ STT^ f I

16

OH

OH

OH

H+
+ RCHO---- >■

CH
/\

R OH

OH OH
1
1n ^

CH

R
Srsrira- ^TJT>tT srr^f^trr fg^or £f

?5T?f sn ?r^cfr |:

N m t “^x i 
----- -*■ >C-OHc-o

R

H

R

>C—OH
,<? '

a.-' I+
-> H-0+ • C-OH

I
R

R R
I

Oh + h*c
R

^sT.i[ (Lederer) srh: (Manasse) % ^cf^T FT ?T -ET^T |tz
^ fk: STT^JT sr^raff if T^ffcT^ qpcT ^ |:
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OH
ch2oh

ch3

5TR5: arf^r^ZTT if ^TfT arw 3lfsft 3WT[ -TTT

arffrf^qr cfR ^7aff tf ?fqR ^Tcf[ | i eft
^f 'tftofa cisn tft ?nnjr R^rsfi *ft jr jtr-

?r^R?r ^ttr qiR ^rr | sfr qjz % zntr ^tstt fq=q^r ?rsRq
^R % Jf qsq-sp | I JR f^^TT ^T. A qRFHeiT | I
A 70°c q^ jtjt qR?r q^: stfr % ^q ^ H*n%z B rr |
t%WR2: B qrt 0.3515-0.7027kg/Cm2 % ?R q^: I0o°C cf^ qif ^ q^ 

JjcqR C stir ^Rr 11 A 51^ q-?: lOO'C ^
errq crqr ir qq.^rr^? c h -qV qfRfRr fqrqr ^rr e^cir 11

i

Baeyer-Drewson indigo synthesis qRT-f3T?R ?Rq> ?T5^*riT

qrt 3T«Tqr qflst-
Rq: iflRqff % ^i«t sifqRqr % ifeft ^\ i

18

CHO
^ NaOH

-f 2CHSC00H

CHOHCH2COCH3")
I

J

+ 2CH8C00H+2H20

N

O H

Baeyer-Fischer synthesis «nqT-fq>qR 

qrjqq—Baeyer’s synthesis 

Baeyer indigo synthesis afRT fRR

o-qiTR'sRer ^Rftq: sr^^r % q^r i q?%qR ^
f q srqrR |:

CHoCOOHCH2COOH

COCHo

W'x /
/ \

COCO----->
\ /

NN

HH
^ 134tffManfWRR
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CO NH
/ \ / \

c=c
\ / \ /

CON

H

Baeyer synthesis

i ^ ?n^ f^rr fe $-
Sfj:^ ^ft 3T^5TT ^Ft^T 3^^- ^ qT?fV ^37 3^ ^HT ftfTT | T%§ ??T

arfcrF^? Ti^fr % m ^'T ^ ^r% >p- sfst F=T^ft-
^OT HTTTT-q- fwF^zff ^ F^r 3rT ?T^cTT | | %5TT ?T 1895 ^ ^//- 
BfiTT 3r3T?T 3TT^^ F?r^ STTcT % ?HST *PtFtcT 20 Mfd^Tcf fT^ft-
^5rtfT^ 'irr^r % ^Ft^ ar^ F^r i

HOOC
POCI3\

ch2
/

HOOC

NOH
NH4HSHNOo

20

O

HN^-^s-NH., knco 20%HCi

/ (-H2o)

^TiT ^

h2o
O N O

H

\ /
N
H

^F?fr 3F?f

Baeyer-Villiger Condensation 5T«rr-F^F?nR ?Ni;r

^t^Fjt^t ^rf^M 3^7: ^ F^qr ^ %fa?r ^?rr-
qR ^T 2r»RT | f$- 3TR?T arf^^^qrl ^ 3TftT ^T^ffWT

| arh: srfqr fTf^q- tat^rff % F^qr qR?r |

5?RT-Baeyer-Villinger Oxidation

I .

Baeyer-Villiger Oxidation 3TO7-F3f?fTR

^T^fFsRT^f^n^ 3r«r^T F^?ft qr-an^ qT^eq^fr^ sf^, 77. 
^rtFjf arrcT, qTsrfjftf^ sf^t arrFq-) srf qftsFr % aFqTiFqT^or ^ 1^7; <$j
^■fTJTT I

h2o2
RCOR' RCOOR'
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% ^rTT? ITT^T % STTC^T f I
^?T^Tnr,

CH2—CH ch2-ch2x2\̂CHCOCHg------ ^CHOCOCHg
ch2—ch2 ch2—ch3

*r ?riTfr ^-arr-
^cTT? STTCcT | |

Ar—CO—Ar1 — ArOCOAr1 (---- >ArOH+
Ar3COOH)

'FTaT^ff ^ ^t^Tcf |

CH2—CH
I

ch2—ch2-co
I I
ch2—ch2—o

3r^?STT3rf f=pq7
f, f%3 o- 9T p- fT?ff^ifV-!T%?55rrfTrT ^

f^zrr Er^f ^tt^t artr % snffa f^^nr ^ ?fiTcr |
^TT-M^FTT vt ^ 11

Baeyer-Villiger Rearrangement 9R7:-fef?r»TT 
%r^tr—Baeyer Villigcr Oxidation.

2\/CO
CHo—CH2

l

Baker-Nathan Effect st^tr

^ ^ ^ ^ vzwm ^ ( ch8, CaH5
3Trf^) tj f*;m anr^crT cftfe sfr^r) %?ns!T arfTrf^zri, ftrr% 'Ftr-

?Tff ^ tr^ ftcfT | :

if, w^HTJT^ft srftrfensff £r gf^t«r
arsTriifVT^T ?T ?tf^Tdi ^T 3T%d^JH*i (hyperconjuga-
tion) I I 3f»ffTc^ iftfinff if ^ft C-H STI^ff W1 anwpff-

dTif Td

(delocalization) ffcTT | 1

22

h-ch2- c = c -

Baker-Ollis Synthesis
arrsm^^i ^"r ^ f^f^r i tt

o- ^rsffasft ^ffr^r wfr fqfrfta if ^ 3r^T"
fw srTcfV 11 srr«<T -JcMT^f sTTfrqr-srq’^^ ^Tcfr^T'ir
fcm 5TT?TT I af^T 3frT ir ^ 3TT??ft^^T;T | I ^Tf-

'Tcff if |:

CKKO^Hs
C4H5W

4

«i)OH-

Hi\ H +

(~coz)

5)^5^'n
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Baker-Venkataraman Rearrangement

jft?r ^tt f^rfr srr^:^ srf o- P- if f^^rr
sricfr 11 gr^r ^tcrr 11

c6h5coo OCOCrH-
c6h5coci

COCHg

C6H5COO OH
\r^>/ 0 H+Na2C03

\c6h5

o

oHO
/ \c6h5\

\ /

o

Baker-Venkataraman Synthesis ^5^7

— Baker-Venkataraman rearrangement.

Bally Reaction STf^JU

€r if ^ ft!2?'
f^iTT I ^Tlf^R if ^ (fusion) ?T 4m-

5ffrer | 1

24

Hxso^
CH2.OH - choh - 0/^0H~

CHa.=*CH - CHO-t-

Balz-Schiemann Reaction ST5*T-?foTRsrfttfoirT

^ ^°r % f^?rqfr if 3r?tj hbf.,, fmrr4 ^
^T^sfff^q ArN2+BF4-, Sf^q srTRT fW | fsT^T

sftT f'TR | 1 q^R ^Tf
Cr % qrrTur f^R 11 q-^rr ^ q^ mf-
^TfqqTT q<piRTT2: ^ ^ | q^3T>U^,

-*>.[?!■ affT qr^TSfq STTR ^R |

hbf4 ITTIT
ArN^X" — ArN2+BF4 ArF-fBFg-f N2

^Tir qT

Bamberger quinoline test Reaction
arf^pjiT

^ ^ ITffTq^fftqr ^ gRI Stq^qq ^ fq^qRR, 
mq^r^ 3rr?T % 5ir?r |i m^feoRmR vz qfi^ *£f

| I

Bamberger triazine Synthesis srmsfsR ?Tf^fr

qjUTRqf qfr 1,3 affi 5 if ^q: srfmmfmr ^
| ^q-ff^tir (ring closure) 4 1, 2, 4 ?T?^sfR qq^f | I
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O'
NH

hxSOt,N 4- Cf)tJ.gNHZ'
v-c

N
M\

Barbier-WieJand Degradation

srfVrf^irr g-y^i- ap:^- ?r3rrcr Jr q'f^^fr f^nrr
stt^t | i £ sfrfafe srr^ f^r ^rr^rr | sfk ^ if %.
arr^Hr anwV^r^T srrcTi 11

OH
2 R"MgBr H20rch2cooh — RCHoCOOR' RCH2 —C—R"—

h2o
R"

/R" Cr03 R\RCH=C RCOOH + C = 0R„/\r"

^ STR^hr affr fgr-^rTqfVq- straff #r far^Tir # f^pcr ^
(Barbier) (Locquin) ^ 1913 arTT^r f^r i 13^:
^ Tft<?TT arjq-rcr Jr ^rfsTw wtxn^is % ?rr!!T srf^rf^qr ^

srrcfr prr i arff^^T^r Jr 
^rr *rmt otpct arccr f an i

26

2CH3MgIch3X
CH—CH2—COOC2H5

/ch3

1) —h2o
2) Cr03

OH
CH3\CH-CHo—c—ch3 —

/
ch3

ch3

ch3Xch3X C-0CH- COOH 4 // ch3ch3

%q arr^f^iTT 41 (Hickm
bottom) 3fk ^ mWf * i ^

fs-sn^ ^ ^ ^t;t-
qi eft 3*^

srarararfVrfoqi ^teft f5r?r%
<raf STTO fterr 11 W (cleavage) *

w ?tfn 11 * wito^ot Ir 3P=5t sti^ star | I

R HH KV- \ \HOsV

K O OH

\c - cR C =, O 4- C = QpRR7!t-= c 4/o o RR /s*;c4
HO OH

OH
y ,

R- C-N
4 O Cr O3H

H
>"R - C + h^CrOj.XC

(I
0

^rsiif-^reTT?^ arPfrf^^Taff if 3esf7^ % 7«tr
JRmarmts: ctsjt zzimtisz ^r wm ^4 arfwt^

=^7^ Jf 'T?rfceT ^ri7 ^T I I ^ STtfr^T ^T?f7i:7T^r Jf
^TffTf4?T^ rr^T 41 ft^fcT 5TTeT ^74 4 f^F^t | I
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Bardhan-Sen Gupta Synthesis *TccTT ?T5?r^,IT
% ?T5%qq- ^ f^fsr 5ft 1932 ^ T>^ffTrT »lf «ft I 

^ 3ffvtf^qT 2-^f5T?T sfPTTc^T zftx rTp^^JTT?^l|W^-2- 
^ |Tcft 11 arffTf^^rr fa^fafacr vii n im |:

Bargellini-coumarin cyclization ^T»T5ft?ft ^fTJT ^?Ft*>T*r

^t^zT^sFt-TTfsr?^^ srMspirr w.t vr^ ^f^ftfEicf f^tf ^?rfr?fTf# 
aftT sF^ft % q-^ ^frfeqir qtr
snft^r f^iTT STTcTT | I ^T% STI^ | |

—Kostanecki-Robinson reaction

Bargellini reaction arf^RT
tfetr— Kostanecki-Robinson reaction

28

Barnett acetylation process ^*ftfj5r5T

^fTfT?fT?¥ *Ft TT armf^T %
i q^ftTR aft-?: ^r?3n^?Trf¥ arM^qr ^c^fTcr
| | w afpR-f^ETT % Ye7* %- |, fsRqrt >RT^TtT ^17

7T faTTT qr^cft | .

Barton reaction 3ia?T srfvrf^in

y-iriftsnr q^tf % sT^T^T-arqq^ ir arffosw ar^qr ?rqcr
fTI??t?fT-fg:rjq ST^cT 11 ^ srfafoqi 1960 ^ fq5F%cr
eft qf rrrrq%r<qcT qqf q qq?q ^tcft | :

NO

H H
\\

ON.O CHR O CHRhv

R.CH CH2
\ /

RCH CH2
\/
ch2ch2

NO
OH CHR

RCH CH2
\ /

CH2

HON
f?qqON

OH CHZ’\
OH CH2 /

RCH CH2
RCH CH2 \
\ / \

\/
ch2

ch2
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Bart's reaction arfafoin

aftT mfem ^ r^r »
3rr€lf^ ^ ^r% ^ ^ ftft,, ^r?Twrf .

---- > P-N02C6H4As0 (ONa) 2
+ NaCl + N2

p-^T?sTf^f^?r sn^ff^ 3fF?r 

srr^fn-^
^ ^TTrr 3fr ?T?^ |

p-N02C6H4N2C] + As(0Na)3

3^ ^m-?r^ar snf? fctfr ^ ^
^r^r, ^ tftx arr^f^ zr%h*n%z ^ fer
^T| f^f^JT^r^-^qtcTT^r ^f^TTcfl- | l

I

Baudisch reaction snsfssr atfafain

11 r'wir ^ iFr ^ ^ ^ ? rjart *T srft 3m % % tr sm ^tt 11

i

Baumann benzoyl chloride reaction ttm* t?3Tm?r f?T>7T^ 3Tf9T%ijT

^ zitzQ 31 ^rSTT^ ^ ^ TT^XI ^T 3T^ STFcr |tcrr t I

Bechamp reaction tm arf^f^r

r.ps a: ssrwas*’sr^'f

HO— + H3As04 —
-j-HoO

30

%Q arfftf^n t ^JT ITT^T t rnca ^>t 11 ^ 
srft^^T^pr srf^f^zrr 11 t ^5? | fta ^

fiat | f^^t-OH.-NH, snft tot ^^a- 
srft^rqt ^rrf?«rfa t arf^r^ 3T?af«r^ ^f^facr 11^rar

rearrangement t^R q^rf^RR

?JT t STrcftq 3rb»T^tTt SRT
ttfcT^ifTcT sr^^r t qf^crta ftar 11

HO R 
PC15 \/

Beckmann
qtdto*ff aftr

O R
\/

R' R
\/ CCc

NHR'NR'NOH

3rfator tots1886 t t^ia t 5na ^ 
ajT^iTTT qrr 5^ tora tor ^r 1

PCI5 c—0 =\\ /r^W -
N.OH

HN—

^ arf^rf^qr t sir ^r mar,
^ sr^r

qt aqf^fa t •JTt to %\\
3Tf^ifqtf % 3T5HR 501 90 sfa^ra ttar 11

i* & ?Tt,TO ^ f,qer ?>n
sa a^a 11
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_ / R.'c"°
I
NH «

C

c
I /

NHK

(Meiscnheimer) % sp^TR srfR-f^qr srfcT-STfiT- 
IPT^T % ^TRq ^tcfr f, sftT friTRS' 55Tf^T??r ^ ^rr^fTrcT aTlf^^q-

3^ if artfiiT^ 3^f%?JTr?T *ft ^rr^r 11 srfcr-sTfTTTTrrFr, stct: 3for?r
f^rf^fq- % g’TTT jffar | 3ft arff^fnr % srrwrsR-^R^t'^R sn^^r % artf?!^ 

if 3TRVT =tfft 11

/?' * fr r
sc" — <11 ^C

il
N0H2NOH N----0H2+

- /?-c=o 
, I

/? - NH
RCOHj. _H+ ^COH

gru ^r3t?ff % anfesm ^ ^stir sncg- 
3fT Jf^if | I ffTTT ^TTarff^JTif ^T f?T^Tf? ^ 5^-
f^irm f^irr arr ^r^ffT | i

NOH

P N

NH—CO

NH—CO

tfR*?ftt#;Tta "FT arff^nr ^Ft ?rt %5ft%^g? ir
qfr'TfT f^n arr ?T^fTT | f^r^rr

NOH

?TR5TM-6 ^^^TcTT | |TcTTg

32

O NOH

nh2oh

Behrend & Roosen synthesis ?T5c7^«T

3F^ % ?T5^rcr»T ^rt ^ fefa :
o
z
X

I
r

O^
(

2:or .

O
pi

X

£X

\/u
o
0
In

X
i*

o

+
d
t 1: ^ z
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zwk 3^ % ’tt^t arffTf^m % 3fT 5-^fMr-
Tfr^fcT^T ft ^T^T | I cTcT^TcT

5n?n t i srTccT 
^f^T STTCcT ftcTT | S-^Tt^f^ ^ 

%% 5T^TT ftcTT | :

0
iL,°H ^TI(iv^ -V-Ho-O 11 ht^SOi^

^ ^0H tttC <rdr0 ‘̂

H

ST^-57§-V^V&,£-

yrs^r

Benzidine rearrangement q?rf^m?T

^ 3rq% sr^TT ^ ^ % 1 ^ ^
Wfti % ZW »PT f^TT STTcTT | rft >Tf irf^fT^T ^ ^ :3,T^T ^ 1

34

c* Hs. NH. NH. C6H5 +HXN-<f

^ 3ffvrr^q7 ij ^fff^j-q- | if
^T JT?Tr t t ^Tf f^r fctf qfT^^ % qrr:
srr^ ft srrcfr | (

NH

f isj 5fr%?5rt^ % ¥r?%f^5ft^ ^fr | 
f'r ^ ^ ^rf ?t ^7 ^7

irr^r 3f?3rfR
1

sJS^:5?,rs5 js?^5S:
'dcqrr?T t1 ^ ^r sr^rq- ^77 c^t qrffr^r srrccr

^ S 1 ^r^-TW, 1 snrftf.rfcTta % sn^ ?rat | I
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fTff ^ ^n'T! ^T t 'S^TT fpfR

%t\^ ?T5$r^iT i

benzilic acid rearrangement

fftfelTTT (^ a-¥TT^T^) % *n*T 5?V^^T

% %r?3Tf^ SF^r % =f“T I

HOH-
(c6c5)2c(oh)coo------- >

(C6H5)2C(OH)COOH 
aF^T

qfc ^ftr^q^T fTWfmT^ % T't 37^
f^T iTItr fi'T (C6H5)2 C(OH) COOCH3 ^ZX STT^ ^cTT | I

Bergius process ST^*T
^csr^ -tj h 475:> <ftx 200

’JIC?T |t^T I | fiT^rOT % sr^Tsft afFT^ 5ITT ^m^TR, ^“T?fR 
cferT 7=5^ srwrsr stir ^ f i ^ RT*ft ^'t ^tir% 

% ITPT fsT^TT^T ?T?7:Frr ^T^Tf t \

c6H5co.co.c6c5
tfciFr

Bergins Willstatter saccharification
Efts' 3F?T (40-45 ^Tfct^rT) STTT % ^FT-aT'FR^

% ^Tjaff % ScTR^r ^rr sfhftr^ i ^cTR g-i^r
rrc^‘tqT'?T % fti'iffij' if gfcTf ^ I

Bergmann azalactone peptide synthesis
SRHR ^TrNst?f

itjftm 3F^r rf^T Rfr^ft Sfrm % ^of^Rf % itRRT %

^%cFf ^ f^fsf |

36

HNOCf?
>---------------------

CHjCOQH
Cfc Hs CM — C -C6 Hs CHO +

NHOCR j
1 /

> C^, H 5 C H = C C O /S H . C M ft COON H-^C H - £ COOH

NHOCR

C^Hs ^ M-i. C H CONHCHR. COO
-«t U~T

Bergmann degradation

qfFT7c2.T55f qF# ’I t$r?fT % IT| 5fT% ^U^ft
arRRqr^f qtr w, orfqT 3ff^ nm^ft 3Fsff qh R^ttqt ^rr ^ i ft 
3ff^Rzif3ff % 3fr?t q^vf sn^fFmRs % msr ff^ff Rarr | 
sfR fqjT sftT %
*rt«r 3ff*rf^?Tr qfr srtrfr | (aR ir ^q ?t afq^q-^ aftr aFr-spFR^ f^^rr 
Sflrfl | |

Bergmann Method 9*FfR RR

5%rr—Bergmann-Zervas carbobenzoxylation

Bergmann Zervas carbobenzoxylation

qc^T^^-fT^fqir % Frzf ^Tft^t 'T*tCt ^ 7STT h,qr RR i Ffir q^r 
t7?| qrr^?3rmr ffif ^i gm fww ^TTcff | sftx 5R it sfq^qq SRr

qrfarl^j^TfFi snrtff qtt q^qr qr?: fsirr tjffcfT 11 ^f?3fqr afFRftqh^tR^r 
FTP f?^ qiTT^ TT qtR ^7-cIT 11
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Cc HS CH^O. CO CC * H%HCHxCooh

CPf^COOH
N.’OH.CO-CHl.etMs PCfcf CH^COcC ____

NOH CO.CHiCfHg
■*1

CO A/H. C,HzCOOH 
N.OH CO C6

hl

fy£nr$rr*r

G/ti, CO. HH. C/Ya Coo^r

Tanrfhr
-f. Ccffp + Co2

Bernthsen acridine synthesis t^?T

srrq-; fsr^r ^qffqfcr ^ ar^m
% ’ET^TT'T ?T qfap^ff ^T?TT I

C6Hs«h C£HS -h Raoohf

Birch-reduction

q^^rrim STftsTfa it S^-3rrftf^T if STTf
trf^FTR atf^R-fg-arrsfET 5f7r arq-WT i ^srfvrf^irT ^TT?rV (anionic) 
^Sfcr ?RT fw q^f it ftcft I:

38

NaNa r
-> RCHCHg---- >rch=ch2 —> rchch2

e
* ^

C2H6OH
rch2ch3RCHCHg

arq^jR gi^r qfr n qfxoRr fq;m
^cTT |:

>
o

^ ^ 3Tq^ZT?f gi^r q, f^qer ^eqrMf n qf^ ^
1

Birnbaum Simonini reaction 3tbq%in
—Simonini reaction

Bischler Mohlan indole synthesis ?t?^nT
^feir—Bischler synthesis.

Bischler Napieralski reaction ^fqaRTeffqft srfafoqr

3R??rtfqcRt<vftq cftfqq-Y ^ ^Tq qTr ^ ^
^ ^q^r q;r ^<13 ftr it qsiwKff ^zmn^

arteqqY srf f^qr ^mr | i ^
gr^r rq^riqtqrqq fqqr sricrr | i

4
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^ g'RT (cotarnine) f^sri irifrr 11

Bischser synthesis f95HT-^5?T^«T

% ?i straff «—'rfcr^ifacT
% R srr^ ^ T'r fkfa :

C6H5COCH2X +2C6H;-NH2 —>c6h5nh.c.(c6h5) =
ch.nh.c6h5

5T^?r?r

X. ^ ttht11! sr^T^r ?rJ7§ 11
fr^T 3TOT ^>5FT it ^TcTT | I

^3T ^k>ST ?T5?ri?OT
Blaise ketone synthesis

^T«rfa^ c^cT^'f sfK H) arf^f^^T ?r ^121^1
w?] :

R'ZnCl + R"COCl----> R'COR" + ZnCI2

—Blaise-Maire reaction.

40

Blaise-Maire reaction i^r^-^ntTr 3rf?tf^iirr

3t?cT Hgc^f tftT P-UWlFfaSt 3{t:?T €t STf^^T %
jS-fT^fT^fr 3T^T a/3 ^TeWf f^f^T I

OCH3
I

r".ch,ch2cor

och3
ZnCl2

R'ZnCl-f R".CH.CH2—COC1

— h2o
R"CHOH—CHoCOR'------ --> R"CH = CHCOR'

NaOH

—CH3ONa

Blaise reaction srfnf^F^T

a-^irfin'r^T?! srtT ^ srfrtf^^T H
1 %% srfaiw it ^ sntt^r f^TT ^t^tt | aftT arf^f^tn ir 5r?cT-

R''"—C = NZnBr
R'R"CBrCOOR'" + R"/'CN + Zn —

R'R"C.COOR"'

HoO R'^'C^O
M

-f NHg+ZnBrOH
R'R'C—COOR,//

Blanc chloromethylarion reaction fsrf^f^tn

^Tft«Trcr if % ^154
-7f arfafotTT tr

r^f?T:

ZnCl2
C6H6-f HCHO + HC1 C6H5CH2C1

—HoO
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s*u*» arfafomBlanc reaction

% 5T^T 1:6 afk 1:7 ^
^ TmJ * ^^T?T ^ % 1 ^ 3rfTrr^T ^ ^

^5rm W^tt aflT^T snftir 3t^ stfcf^rfqcr aft- srsrfci^Tf^ fs-^r^-
f^¥T%^ 3F?ff aftT »-t ^ ^ ^rcT^if^ a;f^ ^
% f^Ttr f^rzn i

5Ht5F % ST^TT foTiT fe-TO'tfosfcr^ ^ ^ 4 571
5 qTJTTtJT i, % ^fs> 3T^ % tfT?T 3Tfqr^3TT ^ ^T?"

fT^ ^JTT^f | ^5 6 HT 7 TT^TT^ ^T^T %^

^trr^r ^xir 11

R-CH—CO(ch3co)2oR—CH —COOH
/

CHo-COCH2—COOH

CH2ch2
/\/\

\/COOH/
(ch3co)2o ch2ch2

CO
CHoCH2 COOH
\ //\
\/\/

CHCHo

RR

^fajTRSft gfe (Windaus) sft^ H ^T |

TjffR 5TTcT f^T 2-4TT^?fV?n^?F^|^;T 3Tr^ ?T %^5T T^-
ft?¥ fn^i 3i^ tfrfqsnfVrr: # ^>t ^rr

:|3ni

I

42

^CHX- COOHa C-Hz~CO
Nd

COOht C O

^CH^CH^COOH0 ■x
(CH^CQ^O^ Ch

CO/^ C OOH

vfc ^t r^ ^r^ftq;mr>^ if ?Fr q^p-
^3^ Ci % ^ ST^T^fTf^T^ 3TFcT eft qqtf^q: irq^-,

% ^rrq- qr f^q-R % sr^qr^: sn^ qtfR^ qfr?rq r
^ qq^Tf ¥T^ ^tRT | I RRT :

f^RR qtr RRTR SRfR-TRFRR R qtrqif^Rfqq: qr-q qq^f Wf 
fR^RT qft RT^TR % fqq ^cTF | I ^ (Haller) RRF 5RF^ ( Blanc) 
R RRT RRFRT % ^rRjtPcqF 3tTR R ^RgTSfr^ RRF ^TRT^r^f^q: 31W R 
qrtRTR 5ncR |TRF | I RRF:

cooh co^
^0co^, V ^ COOH 

■^ORff^cF .jrrFf

0
COOH 
CRjCOOH

oT^cT -<k

Blanc rule ®?Ttv fRRR

—Blanc reaction



43

Bodroux-Chichibabin aldehyde synthesis.

% HIST *fR ?I?fr ^frrJTIT 3Tf^rf^qT f3f?T% trt>§-
qTT^ STTRT f m | I

R'MgX + HC(OR') o — R'CH(OR")2 + R'OMeK

h2o
R'CH(OR")2 R'CHO + 2R"OH

H

Bodroux reaction 5rif>

irmfe^r ^r'i if ?TI5?t3r?r % ?TTST WA
ir^ f^fq-1 ?r?f arBrf^r f^r^gr q?i % |:

RC6H4NH2+CH3Mgl-----> RC6H4NHMgI+CH4

RC6H4NHMgI -l C2H5COOH —

RC6H4NHCHO H- C2H5OMgI

Bogert-Cook synthesis ?T5^nT

sp> ^ f^ifr 1933 ir ^ttct fsp^i jrf «tt i

C HlCH jM^Bp

-1- ^-C^!

HiC

44

Bogert synthesis

^n^tT—Bogert-Cook synthesis.

Bohn-Schmidt reaction aft^-fw stfvrfiFm

JT^fT^ ifr?T 3T?Tcrr ?T"4Tr 3tTr7 jffv; 3T^T ^ iTf^T-
r^jrr if b^irrf^'T^t^f if srffrfT^fr ^nr^r
4>'f srfess sffr i ^frif rmz if spt>it ^frfi 11

oh
Hs. G 63

Borodine-Hunsdieckr reaction a?b(Tf^m

ITTW if I'TT^^f S:rTT Straff % T3RT
I'Trfff if Tfr^fcTcT ^f1!^ 3F5T T4 3F^5Tr tr^ 7T-

irm ^ fi 1

X2-----> RX + C02 -}- AgX

SITT fR5r54JT ^ru^R % if

RCOOAg

^JTIJTT I

CH3COOAg-f Br2-----^ CH3Br4-C02+AgBr

cT'4T ^ffo if ^fvrf^irr f^T^T
%% '7|cT % 3T^'f % f^tr FTT^ I

^ arffTf^q-T if ?T^!T3TtT ^TrTT | :

RCOOAg-|-X2-----> RCOOX + AgX
1

j
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(Wilson) % 3T3*rrc 5TT? f?T^Tf?r%cr 3ff^-
fw |Tcft I 3ft srd'm'f jfTTT ^rrifircT I :

RCOOX----> RCOO +X-

R‘ + C02
R' + RCOaX----> RX + RCOO

R—R 3T«rerr rh + afrf-rf^^

RCOO

2R-

RCOO’+R-----> RCOOR

fs- fwf^fer ^ STtcq-ref 9ffr o^r^qr ft^ft I' sft
foq; irtr 11

jfrsF (Meak) cr«ir sfrgirr (Osuga) spft ^t?fWr^-
^5ftsft^T ERR ft f%2TT I

CH2\ ch2x
2 I ^/CHCOOH + HgO-j-2Br2-----> 2 CHBr

ch2 ch2
+2C02+HgBr2+H20

(Davis) cm ^ 3Tfwrg^ %
%gfiririT cTstt ^rr srzftir fer i

^RSf+W (Dyatkin) cm ff TX 3rfVrf^qr STiftq- affcT^cT
IsfrsR Tfaftft^jfi ^t srr % fcm i

ci2
(cf3)2chci.

(CF3)2CHCOOK Br
(CF3)2CHBr

XI | I2
(CF3)2CHI

46

Boord Olefin synthesis. gi-sufafaR 

-f^tr—Boord synthesis.

Boord synthesis 33

sj.'g' atTf^rfet 33T3 W?\ U^, f^fsT I f 3T if 3fct?3TtT3
k farr ^-f^fcT 3liT |?ft33 <TWJT €l BT^STI, a - 3T^TT f?fl3T3 
5Tf37: f^T^ftvT |tcTT | I if |:

( 1) fr|7.^T?3 cT3T TT Td f^T
% a- 3*fr<t 33T3T | I

CH3CHO + CH3CH2OH + HCI------- >

CH3 —CH —O —CH2- CH3

Cl

(2) a-mfr f^T €r toi ^t 3tm 11

Br2
CH3—CH—O—CH2CH3 — BrCH2 —CH—O—CH2—CH3

I a, ^ 3r?3t3t
f3T

(3) W ST^TT STFcT **,£ 3t? f3d tfimT STf^JT^
3m%jnr sft*n^3) % ^73 srF^f^i 3d | [333 31313 3r

dt33 ^DT[33 gddT 3f3d3T73 |T ^1131 | I

HCI
Cl Br

n—C5H11MgBr
Br—CH2—CH —O—CH2-CH3

—MgBr
Br

BrCH2CHOCH2CH3

CoHll

(4) S.3 7fd3T3r |3d 3T 33 3nf3t3'rfq3 ^c3ft?J3 if 33 333 F33- 
33 % 313 33 fe3t 3ri3T | 3> 1-|^T3 33T 333 333 STIR ft3T 11
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(CH3)2CHOH
BrCHo — C}i—O—CHoCH2 3

Zn, 'T'5-
^5^11

n—C5Hn—CH=CH0 -f-Zn BrOC2H5

Sfr ftftr srrr C,H14, % svft wfr? 27 
^Tt ^rr t i

Bcfbche carbazole synthesis srW ^T5r3ft?r

_. . 3T^ ir frtfr |^r^T?T ^ffT?r
^ ^ fFr f^f'41

<T h — nh

h

STFcT oT^WT TRRf^T^ 3RcfT g-Rr
5TTcfr ^cTT | i

<TT

H2/Pd

48

Borsche-Drcchsel synthesis

^T^fT^rf^cT ^RVt?T | I

nH,Cx
HClH3C^ ^N- NH>- NHt^CC

'CH^0 ■>

. 3rtaMn?5rc jjfTmBosch-Meiser urea process
^ 3RTf^^T ^ ^ ^

f^fq-1 ^yq aft-?; 11

h2nconh2+h2o2NH3-lco2 —

Bouveault aldehyde synthesis ^ ^5^

fqRt qtto 3fiT q'Htrrf^ apN^^ ^
% ar^r-srq^R^ ^twfi+armf^PTi % sti^ct 

^5^5 qq I ^ ^T

qr^T | i

A 1C 13
> C6H5COCOOC2H5C6H6+Cl.CO.COOC2H6

h2o 

—co2

Bouveault-Blauc reduction.
mfeq*T aftT tr^R 5Rf f^T ^ 1 5^^

qrr arq^q^T 11 arf^f^rr ^ |:

c6h5cho
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CH3CH2COOCH3+4Na+4C2H5OH---------> CH3(CH2)2

OH+4C2H5ONa+CH3OH

STfvTf^qT f^I ^qf?«Tfcr ?T
?TTT «fV | |

Braun reaction 5>JT arf^r^crT

—Von Braun reaction.

Bredt’srule ?rjfwT

ff «TTmW (Ci 5fr C3) SfrzT ^TJT
^ |t ?r^r shit ^ ^ 1 ^rf^pr

f^T^-STf-fTf^Itr (elimination 
tion) zrr eft |t»ft ^ 3{?T^r srrer ffit 1

rcac-

C
/ \

\ /
C3

Brown rule arc*

— Crum Brown and Gibson rule.

Bucherer-Bergs hydantoin cyclization.

—Buchcrer-Bcrgs synthesis.

5©

Bucherer-Bergs synthesis.

f^?ft sFte>r stw ^r-
aftT ariftf^rr % fh^'Jr fl't *TT*T STfrT^lf'TeT

RR NHXPH

>Ct -NH3 ,

e< >

CO -V HCN
R/ CNR

^. .NH-CO
c 1

^CO-N H
COi.

VT

Bucherer carbazole synthesis

jfrf^JTJT Jpf tjqffsqfcr ^ 3^7 ^fq?T?TiffJT aftT
^r^fiftqf qft arr^f^r ^ fr43m*r i

No. H SO3
■>

Bucherer hydantoin synthesis JVTT

%fetr—Bucherer Bergs synthesis.

Bucherer reaction JVTT 3Tfi?ftpn

3Trfm mf^TJT ZTZVFZTSZ qrt if ^fmfeqr bqfq f^itq
% ^rq«q?r ^qr?r sfcq^, ^qq^'f if qfTqfaeT ft f i



51

BTf^Tf^rm ^rt^t 'tt anf^f^zrr aftT 3?inrJT^iT a^Y
fti^TT ^ ftm ^ | 'Tf^^T^T^rt'T ^T 'TT^TT^f ^T 'Tf^^fT'T ?T^5rsTJT (Lepitit) 
^ STTrT f^rqT 2TT | ^?|f% ?TlT«TT3ftfJT^ ^T iRT^TM 3TT?f STIR
f^TT I

Nc, H SO 2,

73T^ % 3TRfTir % fTiTZT f ^TT ^ I»T dffTrfw^T ^ ^T %
ttr tar sff^ ^^trt ^Rf^spr ^ arfofyzn wvtift 11

T5W (Fuchs) aftT (Stix)fr^^RT f% ^?T?qiT^ ^ft
^qffsrf?T n tort ¥f * tfzJ jhr 11 ^ anmx it
■srf^f^Tr w?t fejrrfafa ??t :t^i? |:

oh

+ (NH^j NaSOjHaO , SOjNa

fr^V(Rieche) sftT ?ft9R (Seeboth) ^ ?*?7 ajfafaJTT % c^H 
3FZ[ TTt3T^f%^ Tl o<7ff«?rcT "FT 'TrTT W^TT | aT^Tf^UTaff %
^fqsq?? frifr^ if | ^TTT »Tc^%5F 3TT^f ^T
Rtf*RT % ir qsTT fer 1 f^znfa-ftr ^r sr^R |:

'

S2

N*MSO,

(Werbel) cTOT ^ j|^RT arftrfw ^T »m*T
fjdl^T'TT ^mYhI ^t it f^RT I

Bucherer synthesis HT^T^T

— Bucherer-Bergs synthesis.

Buchner ring enlargement reaction ^I»7 arfaffrUT

it if?3fM % m«T trf^ ^V
?t^?T?r-3?f^f^r fsra^r ^rfftsrJT | 3^7; <1^ ir ^ ttitt^t

^ STTcTT I | IHR ^ tr ( bridged) ^f»T^ 3TR ?Tr^-
SF?ft|RR>T % IfiTrT sg^Rt ft qf^f^cT ft 3fTcTT | I

c
> h/\h

i! i
H.C c c ,1 

I It 
H1C — Crt

i_a OC1H 5- 
CH

-r/N -
H C C H

NaCHC.oOCrH5-b
1 I

H^C .C C H
11 n

M C- C.H

Cadiot-Chodkiewiez reaction ^fearar-^te^ftcfrjT arf^f^m 

3RqfiT?T qrfqt (diynes).qrt qrr% f^fg- :

Cu
R -C=C—H + R'—C=C—Br-------- -R—C=C—C=

C—R-f-HBr

fq-RTfqfrT ^tq: =ttt ??r 11 stfarTw t^rr^ «ft qf arf^rr 
qr^fi Br.G=C Sr (C2H3)3^r spttq qrr srk^RTRTRSi (G2H5)3 
gg? q:r fq^TT" ^n; arfqfRTTT gTTT Slf^f ^t ^RT jTT qfTrTT % 

R1 = II ft I
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Camps quinoline synthesis

o-rTf^.n;^^ 3f\T ^T^fqcT ir
srftrcmfa? ^'r tj i

CHa^"
-HxO

■vO

Cannizzaro reaction srfafsim

Tff?r tTr 3r5ftzr 5TR f^qr ^ ^T
T?:m 3nrin3'TT3fr(disproportionation )ftfTT | 3T^T sftT

fi?5£Ttjr trrccr |>=rr | i

2RCHO-f NaOH-------
1

RCOONa + RCH2OH

zr^fT 3t*R (Wohler) 3Tt7 (Liebig) ^ rT^ 7?% ?cT-
^rq-r fqr qft sr^q str % ?rr«T arffrf^qr ?r qfsftsq:
^tcn 11^3 w-i q'q qrq ^ 5rrcr feqi fqt arf^f^qi i? ^riq-
^rq- arf^T af^T ^eqrl^T^r ^r sncfr ffcrr |

qr,<T

i

CHO COONa CHoOH

2 + NaOH--------> | +
JT1 arfqf^qr q> Btqjnq q ^ qqiffV | ftrcT #^T-

. 5TRT ST^Tf^qT | 3TlT q>T jjtftT |

3Tf%qcr % STT^R (Hammett) 4 Stfqf^qr JFt
fjpqifqfq q^cT spt :

I

\
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O o-

R—CH-f O H r=> R—C—H
I
OH

O" o-

R—C—H-fOH R_c—H+H20

OH o-
o- O o-

R—C—H + C—R--------> RCO +H—C—R

O- H H

o-

R—C—H +H20 RCH2OH+0~H

H

q^ ?rrq f^qr qqr | fqr qq?t sTTT^'f qft ar^wr Ca( OH)2 arrfq 5^ 
WRSF arf^pqr ^ srfqqt gcqfTq ^ I ^ (Pfeil) q q^gwq 
feqr qr^ atfaqr^, arqafi % qrq qf q-l qqTqi 11

R R
■ 4. i I •
C M-C-H HO-C H-C-H
II l_ ---- - II
0 0 -— 0 0

R R R R
. I I

CH CM
III II

0 0V /
'M 'M

♦-

IOH OH

0 o™
« " + q-C-OH+/M ♦■

tit)(l)
M - •UTYJ-

qfq (I) % qrq ^ ^ ^r?fr^ arrqq q^r
II % wrrqtfTq f> ^rar 11 ?q% qr<? qrg ^ qq^r frwfffaqq qq? qq 

^rqq q^qm % qrq q^^a srrar | (qfq-iil) 1

R CHjO

__
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K? if^^fT (Davidson) 3t1t fwz ( Bogert) % ^ ?rrcr tor % to- 
3tVt % qrm sr^qr^qr^vT ^ to^-

^ ht^t (80-90 srtoiiT) ir snc^r 11

.ON

_4_ hCOONo.

\ q .
c ^ ^ J ^ s^h "Si J-U cNr-

-j- CHxO 4- NaOH
■>

l^ftol —i cH
Hj. —N C^___ 

<d I «-vH C-l ■<r :>-•** i <*_i c’f

?t ir 3n?t srf^tor 4-^f«T?r
% 4_^’f!y^y ^f?5T?r ^'TT^r Sf f^^cT ST^ft1! ffi^TT ^T^TT q I

cationotropic rearrangement ’fiE'(*Tm?TtfS!T5fi ^Jrf^tTTH
5?rf%?jn?r-3if^tor n ^ ^ m ^ ^

ir ^^rr sttctt 11 arfa^rrer % ^r1?^ ^r srf^rriT^ trsp
?r to^crf | to 1/2 to 11

ww

A—BA—B

Brf^f^iTT ^r w- wj, trtt'it a- 3rf^rrir?r
5T«TT B- 3rto*R 11

^ 5^tornff ^ ^1% arto ^ ftcft 11
givTi sroij (w) ato ^ % »tt«t ajTcrr | m ??t ^r^rq-^ qfesp 5^-

(anionotropic rearrangement) qr | afk
5$RfT?T5^r% tor an^r | q-> ^r ^tr^t£to (cationotropic) 

(electrophilic rearrangement) | affc 
tr^r ?%qsffT % ?rm armr I cfr ^3^ (free radical
rearrangement) ^cT | l
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Celsi reaction to> atf^tor

(1) 3R?r arsT^r jto % q^wq €1 ^ fqfq 1
arf^rtor *r ^r arr^ff ^ sr*^ ci«tt tof?^r?¥ sOt ^T?f>«r?nf^qr
aR^r %?[ ^ Hi % stst qx %fY ^ri^r H qt^cr ^r 11

(2) 4to arr^r % qfTSW qt ^ fqfq 1 srifftqf^r ^q^r Hi? Hcq^-
frq: arr?r % 2 tofl qri €\ 2-3 Hi % hpt tornr ayrcry |
3fiT frrq-ay W^i 5 fHHS ^ H H* H W‘X HH^T 10 fH HTHT fHHTHT
sttht 11 to H qR Hi? arniton ^T?|iqHim Thhi^tht nto'tto hch?h 
flcfi | sft nto q^t Hqf?qf?r nnHint 11

Chapman rearrangement ^qHH cRftolH

irtoH bthtt tTfr^y ^fn?> to^'i qTr hth qtT ^rqiy qftoifqH H~ 
H h qf^qciH i

OR"
A

RC —NR'" R'CCNR'^"'

Chichihabin pyridine synthesis fntoto fqfito

qqqfto q'ttot qry apftfHHT aPTWI ^ntni % HTH H^HH ^ fqftto 
«|cq?Hf qrr hhhf i

A,4 CH-^ CHO -V N H ^
-t- H^O

•* N

Chichihabin reaction fntoto atfHf^HT
qR: fqton, fqqqTHTH arrf? fqqnnto nttof h -nh2 hh^ qfr 

nm qto? qi^nr i n| arfntor ?q arnttor arnqr qfnHrH, frf.
ftwH anf? toq? 3t?h tornqilr h nn knh2 m NaNH2 anf? to! str 

% hth qfr nmt 11
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H204- Na.NHi I "+*
" NHNft N* 1

q^ml % argfrrT Wrt TcqR Jf srr^r | i
arfqfw ^ t/T % faq |t^r | ^ ^q-

fefam ^ qTCcT 5Tgf CT t I
%zn mf^qq fq^^rq (^) ^ srf^ifqcr eng-^n^f qrr hV

fq:q-r qq-r | , ^ q-^ STf^qT %^?T KOH $TR*pf ^ ^q-
f^frr if ^ |, ^ ^rr^f if fr ^Tfcrfq^ ?nfaqrR^f |tcTr
I I fr?fr?¥ arrqq, 5fr qrqr ?nT^ (leaving group) ftcTT |, ArNH2 %

sffcrfr if fiRf^ h2 ^Tf?r | 1 wm cfrq qT snftffprr rf, 
an?rq % 3ffqqf^q % fatr qi-qV-^nff q‘t?%qrr afR^T^crr | i
?ff sff^f^r ^rr feqjfqfa ^fr srqrR |:

■>

^ >

f^qf^ffq % srrtrT w^cff anzrqf
»TTf^T^ ^q^fq Sfgqrq ?qq?q (magnetic spectrum) ^resonance

| I

chlorosulfenation WHtThTF^fr

qTR'qqf qqqw qfr ^qf%sr% if f%qf 5Fiqfqqr stcj qff SC12 % qrq
f^qr :

hv
RH+SC12---- > RSC!
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chlorosulfonation

qq^ft-qr arqsff qrf affT ?f?q5T-?r^-^TWTf5 % fTiq f^qf :

hv
RH4-SOa+Cl2---- >• RS02C1

arfwfwr foqrfafa Sf*FR I :
R'+S02---- > R—SO‘2
R—so-2+ci2----> rso2ci + ci-

qf arf^f^qr affqf^qr (Reed reaction ) >TT 11

Chugaev method q^qfq fqfq

if sfff^fq^f qff qqiif qfr rrqr fqfq 1 ^qif qfqq 
q^qqqf ^cTiqf % ^q if q^cf | I

RCH2.CH2OH + CS2 + NaOH — RCH2CH3OCS.S,NaH-
h2o

RCH2CH2OC.S.SCH3-fRCH2.CH2O.CSS.Na4-CH3I —
Nal

A
RCH2.CH2.O.CS.SCH3---- > RCH3=CH2-hCH3SH + COS

g^qfq Sff^ffqiqT qrf fwfefa %% | :

I I 
C= C-I

~ C— C —
H ( 0

/S= C

+
RSW + COSM 0

\ // s-c \\ SRSR

Ciamician-Dennstedt rearrangement gqfapqT??'
fqffqff % fqf^m'f qft qqR qrf ^ fqfq :
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H
N
/\ noc,h5 
II II + CHCI3---------- +2HC1

Claiscn condensation

per % q-^^q-T arr^-^efffer
^3r?T ^'^r?r ^ 11 % ii wwi % ^

P qfte> tr^T (^T) arsr^r tr^ ^ qft3t?T % % 1, 3
(tsT) SRCcT ^>cTl| |

Na | C2H5OH
(*) R—RO—OCoH54-R'CH2—CO—OC2H5

R—CO—CHCOOC2H5

R'

O
Na | CaH5OH

(V) R—CO—OC2H5 + CH3—C—R'
R.CO.CHoCOR'

s'f^stfq^r ^
sr^qq-q %qr l

<;h3COO Hs

No. O C-2 Hj?

qfq^r qqqr qqq 11

NaOC2H5
ch3coch2co2c2h&ch3co2c2h5+ch3co2c2h5

60

trfZT. sft % qjq affaf^T ^ ^jqtfqqq qqqT

| qt rrrjT % arq % qqqrfq^r qrrqq % qrq qqqq ft qiqr 11

OH -v CH-^CoOC^HjCH3COOCxH5 ■+* e>

o'&
C H CM^ C CH^COOCiHj -—jrH- ChxCOOCxHs^ I

OC-i_HsOCaHj
9CH^ c .OHxC-OOCtHs + C^HsO ~ 

C^HSOH

Ch-^co- c..h cooc^bs -tr

CH^O c COO c-

^ qqqq q qrqr^qqqr qjqq qrr qqq q'rfeqq
«|tqT 11 3T?q srgqq STR^ qfqq- qtfeqq 3ft-?: qtfqqq
1 I

q#3iq qqqq snttq p-tfrzi t^ff ^"t qqr^ % |tcrr | f^q^r 
q^sftTtq qTqi'q ^ | i qrr^tq^ q q^qtq'f % n sgqtg
qqq qqi'q % q %qT «n I

Claisen reaction f^^tq arfafogi

sTf^f^qr % stqqq qg srtq qft qqftqrq q foqt ^‘tqfjqj aftT 
^fq'qfqqr arggr qdqfq^ qf^r^q aftq qj^tq qj arfq-
fqqrr ^ a^-qq^crr argqT ^tqtq qq^ |, fqqq fg--3nqq qq'Tqfqq;-
qq % q^Tjnr (conjugation) q T^qr 11

NaOH
ArCHO-f-RCH2CHO > ArCH = CCH0+H20

R
CHO CH=CCHO

+h2oNaOH
+ CH3CH2CHO-------->

q^ srfqfw qq'q 5RT 1872 ir q^q, ^iq-qqqq q^ftfqq
¥q 11
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CH3CH—-O-f CHgCH =0 > CH3—CHOH—CH2CHO

^ w *1* offy 3fCH- ^ ^ ^ 5T^
^ eft q^7 w-w ^ ^ | 3ftT rf3rr.

5T^ ar^eTT I I

^ STf^f^^T if ^ Jftf^ % Sr*T
i^qr ^r^ff^znr sr^rerr 11

HO'-fHCHRCHOH20-fC-HRCH0

O CT OH

ArCH-f C HRCHO ArCH.CH.RCHO •ArCH—
CHRCHO

OH

-f O H ^=> Ar—CH—C-RCH0 + H20 ---- > ArCH =
CRCHO + OH

3TR H | ,

NaOH
Cr)H5CHO -f- CH3COC6H5 — CH—CO—

C6H5 + H20

Claisen rearrangement ^f^TTH

fsRt ?r 5^1 gTTr ^ % arriTiiTy^ %*rr«r g^f%??rr?r:

ChiCh=:CH^ 
') __ 'ioo* CH -C H CH^

0 chr-ch 
1( I

-^CHn,- C - CHCOO 1ds

1>
R

?CHaCn = CH.?. 
C^3-'C=a CHCOOC^H^

= CHX
^ooJ

62

^ 1912 if ^ *Tf ^fryj^fi % 2-^1^ 210°
^ JPT l-^5r-2-#9«TM if g^f^^rT f^T 3fT ^cTT | I 7T5f?T 
(Tarbell) % arg^TR ^ ?T^ ft ?f^^ | ^ 'TT^maff
fWdftla ^T ^t:

—C= C—C------------ o—c=c—

m ^t?TRr
(Hurd) aftT (Schmerling) ^ srcTIJlT % g^-

1%^T?T SFf srf?% sfcTTI^ ^tefr I I *T^, ^ ITT
cf^ ^ ff5FiT ^t clt TTfspTcTT ^TTcff | I 

srfm girf^?iTT?T st^pr fiT^ferrT f^in ^rr TT^cn | :

O^’CH 
l!

.ch2

^r?r^T

H

CH,
II

OH ^
CH1

a^T g^f%?irm‘f if %£ zftt Tt^R ( Pollock) ^ f^%%cT faiTT- 
t sTFrif^cr 'FT:
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*TR#vr (Mar-ell) ^ ^f5T?r f«rff %■
-"sirst" sfiT ‘farq^’’ ^RTT^rf^'r shrift fkmi bOt tctt ^tuvi fc JTcSrsfr 

“f%q«r” ^ q qic^ '^tT | i
pfr-tf (Huestis) 3T>T (Andrews) % ^q^TT f^q^T
tfJTRqq aff^qr % gqfq?^ ^cTT | I

Claisen Schmidt condensation f^r?Rfore tifR?T 

^fe<r—Claisen reaction

Clark-Eschweiler reaction trqanf^T arf^f^m

q^RTaT>T qjifqq: arp^r % ?n«T qT«Tfqqr 5r«Tqr ffcflqqr 
qu atq'qq^TTcqqr q’f^r^rq:

RNH2-{-H2CO+HCOOH — CH3NHR-!-C02-fH30
arr^f^qr qrq cTrq qT ^Tcft | aftT q?r q?5?T: arftTf’F.qr

q^r ft ^q 11

Clemensen reduction q^ft^Rfq arwr*

fTfftq^ltr^qr ttm aft^ qi^ftcf srcT qTr fq;qT % bOt
qn?Rt % qqqtfq^r q^ft q;r ^fq?ftq ir arqqqq ^tqi

Zn | Hg R'

I

R'
\c = 0+4(H)

R' x
\̂

ch24 h2o

^qrsTPRtqtq qn tjfq^r w^sftq q art?: qrr arq^qq
3f;q sqrfTOT | :

HC1

HCt

CH^CChf^J^ CHO Zm/^ _TCHz(C-H'L')<f CH^
HCt __

64

arfqf^qi q?t f^qifqfq arqt arf^f^q^ | qsifq ?% jrrq ^
BFtsp smcq fsFtr q(T|| ^EX (Brewster) 5T^T ^TctrfqcT fqtqifqfq 
5rqTT7:t :

ohO' H^O*" HaO'*’I , 
R -C-R

•ZJ....CL~ 

Hho +

R r'co R -C 
I

Z'K+Ct

r R - C — R
'Z'k Q-C -z^u.

+ R -C- R' 
Zm+

•Z-n R- CLH- Rft -c -R <■ ■>

t -

+
z^Tec £ _ c H — R ■+ 'Zvtl^c

R- C rf, - R

fq arfqfqiqr giTi TSTiqst sftT Tq'fqt it qqft«R q;tqtfqq q^ft qrr 
snqqq f^q? | I

cn^tq q:? fqRTqqt % ^q it srqtq mx qifeq q ?q arfqf^qr it q^ft-
qq fqiqi i

Combes quinoline synthesis q?tRT faqqtfrR q^^tqor

^Tf^tstqt aft?: qjTiqfs^ R^tq't q4 arf^f^qr q fqqqtqtqt *,i qqqr i 
fqqqtqtqt % qqq % qf q^qqqf q'tfqqr 5FR f f3Tq% fqqqt^or ?r fqqqt- 
qtq qrcq ftq 11

—h2o
CH3COCH2COCH3-f C6H5NH2 CH3COCH2C

(=nc6h5)ch3

h2so4

—h2o
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Conat-Finkelstein reaction

^ 8rrEft¥T?3T ^ ^ f^f^r # iwtix
vt* sjc'TRf £ ^Jnfcr 3T^^T ^ft^T F ^ fk”FFi ^ $\fkzm arizft- 

arf^f^rr ^TTcft 11 :

^?fVsm
RCl | Br + Nal------- > RI + NaCl | Br

Conrad-Limpach synthesis ?TJF^r^T

xrtzft ^ ?T 5^ F'i^cff
% ^ffrr-ir^tJT ^ q55T?^^q ^?T?TT I

©*'«
o

CH R* 
CiR'

CsHsMhfi+ R,CGCmr"coor"'-J1±°

Cope reaction «Rtq

h;ffr^T ariwr^^t qa jttit w.t. arf^f^qr i

H M
A ^ 

HCW) O
\«/ I

\6-
RCH O RCH50®C I!l + + CCHj\NOH

CUX___ N(CHpi CH,
5*

arffirf^r ^T'^rTTr ^rrq vt. ^r^r«r?r 3eq5Fwr^ m zzt fr^ftqf 
tut *r m ?fq?JT ft ?r^cft 11 str: w. sftT %?fr snq^ft^r^ 
^ fq^or € ?TR qrt ^Tcft t, r5I?Tif ^qt?r STTWI^ <T?Tqr ff^t f^r[T 3TT^ | | 
sR^naff ^ ^r<jt ^it ft eft | afk aftf^rfs^f 5^-
f%RR ?Tft ftcTT I 3TcT: arffrf^qT 3T%fT 3frf^fcR?ff qft cr?TI^ % faq a^cT
^Rtift 11 w arf^r^T ^ fTTf ?t3r?rpcT ^ w^ft qi^r ^(f 
I ^fq!?T qH 3tk ReT % ^ ^1% ^ | |

t

()6

Cope rearrangement ^

VI 1, 5-fII-iqt 471 q?:R f47q[ STTetr I eft (3, 3)
qqfq^qrq'(Sigma tropic rearrangement) ^ ^THR^r^oi |t ^netr |

fsrfr qftq 'jqfaRR |:

Zv|<^ 103*- 1S5'C1
Z = Ph, RCO, 3^

5Tq ^rf-fq 3-4 3TR-T 7C fteTT | eft ^?TI^ ST.Rtq^T 7?!^ '<>

?t=n 11

..-f: 5^fqRR qq ft fteTT | zz q 3-4 3TT^ qT «*r-

fqfT *Tft fteTT 1 3-^ta-l, 5 IWT ITf-fq 300 C ^47 q^R
qrR !, 5 |ctt ?r^-|q qtR ften 11 ^ 3-^m 4-^tw* q^
^T| rrqr q^f ft faq# qR qqr fa^Rq q^fRq ft q^ eft atf^fw arfqqt 
arrqt'ft q qqR ficfr f 1 qf xfrfaw %3ttT & i, 5 ms-ifr w
mR fq«ror 3?qR ^ I fqqq qiqqtfqqfrqq: STfqqr ^iqt qqtqqq ^ 

RRt ftqt 11 3-fT?ftqqt i-S-sts-^t % f^ftr qf arfqf^qT. q^fqq 
qqiqr qqtf47 ^tdq qt ftf^fTR! q qqtqqfqq ft

qfl1 qq qr 
snqi I >

•p
arfqqt-qftq ^qf^qtq ^f^nm |

Craig method tqfq
qts l^q, ^ ^ .

fqRtfqt % ^qtqt q??, ^ qfq?qrfqq ^ qft ^gp fqfq,

1

qqoFqfq q a-qq'rq*
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Br£, HBr

NaNO

Cram's rule

I ^fl f%?fr W'Tft'cf 'TT^T,IT % ft aftT ^ aT^lTf^rT 'T^T^T
arrfrrr ^ cffa sffcT^sriqr ft rft ^

aftT ^r^JT'jr sp^tt f^T^r sftT ^Riq qrri^sTT'fT ft i ??t%
arftrf^T qtt ar^f % at^^rtT ^ 3r!TrrTf5rsft

?tiTi^irq (distereoisomer) tTTc^T fT^T | i ^lfT,Tr'4,

77

GUMCHje 0 CHjO OM CH^O

C**
sfrvam jt**z

i /c’~V,. c"— c cw-.wgl

CVw,H^//
Ck- ch3H

fsii f3T7 3rfVTf757T ^ 3Tf7qtt?T 7T«:7 fafT ^ 8tt7

?r fan fam *ft7 srnnfnq % 7r«r ^ (H) 77^ nr 1

Criegee reaction T^Wt arf^fgtnT

45 IT7T fsRTt ^'t^PT’S ?T T7% fTSflf^n ^ft

% 777T°Taft % Sin f7'777 fHT

R'R'C—OH

l

R\ ■0?c = o ^Pb(OOCCHs)4 — -> R1 ^
tin C—OH 1

COOH

68

Crum Brown-Gibson’s rule fasan ffTHR

*\i Ttfe HX tffar aTfsntfrn ft^7 HXA | eft 4?afbT 
it srfn?7rfacT ^7^ 77 nsr Ttfnqt stjcn ftnr sft7 7fe 7f annntw 

7ft ft nqtnr nt 7ic7 Ttta 3rT4t-77T f^fn it ftnr 1 n?Tf7ni4, 7r?^V 
n^f 7ST 7%^ | 77ffr 7rSf7T arm arffrftf7 ftsn 7TSf^ aT11^ %7T | 
7«tt fTSftfqrrn 777 3tf«ff-77T | q^tfe TFft % 7t% ariqTtTnir % 
fTSftn7 77T77To3' STITT 7ft f>7T I

Crum-Brown-Walker reaction 7i7-5rT77-7T^7 arfnfTim

f7 3Tf7f7i7I 5171 %5TT7^t7 TtTSffffTfa^ 3175ft % 7t7"tqr?7:7 ^FSTt 
% 7tsf5T77 77qt % nnt7 f7777 f^^cT 317777 7T77 7 co,o>' STfTtTTf- 
fTTlfnTr 3175ff % 7t7 Slftr^^ sncrf ft5t I |

w

(CH2)n—COOR 

(CH2)n—COOR

COO~K+
/ +2C03+2K+2(CH2)n \COOR

77 3ir7f^7r 7t 311717 7^7 7?%77 | fat77 7I7tf77fn7r Sirnf % 
fe7 317727 5171 77rf7i7t 77 ^%7«7 f%7T 77711 I

ffftfnn (Hickling) 3ft7 7f7S (Westwood) % 315717 fT^T- 
3T7727 % 71777^7 ^TTS 77 fTfft5T7 77T77TfS f>711 I S7% 315- 
717 7fa?T 7nt72 77 77t7 TTT^ 77 3Tf7f7i7T 7777 fhft | :

COOC2H5
COOCaH5 /

CH24
2Crl2 -I- 2C02 + 20-H+ H202 ---- >

CH2\
COO" \

cooc2h5

f%5 7127 % 315717 fjFT 3Tfaf5RT 7 777 75T7T 77T?7 ft7 | 71 fn 
snri7 5777 f^tr nr tit^ |:’
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o+
—e /

C02-f ch2—coo- CO ---- >
\

ch2cooc2h5 ch2cooc2h5
cooc2h5

ch2cooc3h5

ch2cooc2h5^
2CH2—COOC2H5

Curtius reaction

?rt sn^ff ^ str^rfiT^ ^ qf?^FT?T |
feir ^ ^ i ^ arfTrr^JTT sn^r

«
*?COOH h^N.NH^RZOOCaHs * R CQN H N Hn H N01

&<C - A/ 5»C T=5 O
a'<?h

R -fS H - c =e O
vo«/

Io
I NHS

Itf'NH
NH*

ir 3nt>T ^ f^qi I
tt sfR affzr ^ f^sri

fam ^'t g?TR jfTci i
| f3T& f^fq- STTI rf TfT'TcT ffRf ^RT :

CONn,
NHCOOCi^s-

HCCh s oh %
->

--qX 'tl
arf^rr^T Jr ftm jtrsr'T ^ctr | m:-

*nw * f^WSR ^ I:

!

TO

3 0 0
!« -u - > H ..

^ - C »N -* = M —* +-/? — C-N; —» C-N <—» ^-M = C= 0

^rJ^R (Hauser) 3^T (Kantor) % ^rr^jt^r-sTOT
^r f^TTr^TiT R st Trf it ^ xw ^tt | i

arfuf^Prr sr^Rr^cr ^fRT, w't ^rrir n ^t-
cftift 11

Curtius rearrangement *>faWT ,J?Tf^RTfT 

^%rT—Curtius reaction.

Cyanogen bromide reaction ?TR»ft5R?ft*TT?3 srr^f’FtTT 

— Von Braun reaction

Cyanomethylation *TR*Tt4f?Rfa>T^
’TR^rr?^ sttT ^rfR % % ^Rsrf^..

| i

—Strecker synthesis.

Dakin reaction iffR affafw

%$ arr^f^trr jttt ^p^rafi it ^ r arf^r-
tar gTTr ^rrrsrt it ^RtR^ BTtaeT^ ^
^Tfftr?fT?r ftqf g-Rr sr^RifTcT f^r srr^rr 11

Hl.O^ /AV^OH
■*

1
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^ sricT f*F?Tr % % smr ^rffffw^r ?hts
3TW 5TT q7T f??T% rf ^5TT | eft 5TfcT *T srfh^lfq^ irftr-
f^n ^TeT |:

CHO

HoOo ! NaOH

^=5^ cTrq sft?: arf^q- (inert atmosphere) ^ sHTto
^«JT 3Tf«Tf^TT ^

?ft ^ri3! f^:*Tr i ^ arf^rtor h 90 srf^w ^ 11
^tT arf^^qr f^Rif^rf^ spt srf^^ar^TinT f^r | tt^ 

3TTCTT I TTTWT^ STTJT'T ^TsfffrST ’TJT? % ?H«T 
| STTT f^T. STT^rT ScTT^ WJ JJTr^JJTT^ ffcIT | I

H.
C = 0/

O YOH
an 4- Oh4. h oo

^OH
H COO-t*

Y"OH

f^qTR'm (Nikforov) cT4T rr^'tef (Ershpv) ?T ife 3rfalW 
5rzfTiT?.^^'¥'ft4-5r^fRHTm^feP^' ^ 2, 6

f^^t?rr Efi'T 5RH it f^^IT I 

CHO

NaOH2^2

I
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West reaction £fa?T

f'TfT^'f^^nT^ it srf^r % ?tt«t *m q-?: ^m^fr sF^ff 
4f^vr ^ I

nh2 (CH3CO)2 nhcoch3/ /RhC RHC\ \COOH C5N5N COCH3

Dansyl method ifi?TrT

N-3T?cTO ^jfrTT STf-T % faquir qTr trq; fafa l ^toirqo qto 
fafa q^ftfaq ^q| 1 ^qir i-qgaftTt-i, 4-^T^qT^ftt?^ftq (rr^o ^to 
rrqoqto) ^ ?qrq q^ 5-«rfafa^qqrq> qq-q^q-l-q^tfa^r ^farcr^ 
(qrr sqqfa faqr ^nqi 11

N(CH3)2 n(ch3)2

S02a(DNS—Cl) SOoNHCHRCOOH
(DNS-si^)

fafa ^r fa^qq qq>q faqr ^rr^r t ^qtfar srfaq qfa-
frf^crsft^ ffqr | faq 'TT^ir qfaqtfar fafarft gr^r ifaur ^ftqt sutr q?t 

qiqr it qt q|qpr sftT faqr W | I

Darapsky degradation fa^qt^Tor

cfafat afF^t qfr qqiir qft qq: fafa 1 ?qq 5Ftf tfar ^fafaq: 
faqr ^rqr | fa*fa ^qrr qrjqq q^qiir (srofa—CCOH % ?r?n?T 
q:r?q q^qm) cn qq^ ^fr ^tqr | 1 ^q% ^faq qft ^q^r: fiffsftq
*rfa qr^jq eRrq q faqy qrfa % qrg ^qtq q faqj qtt ^rqt | qfa atq 
srq-qqqsq faqr ^iqr 11 Curtius reaction)

3rf?r



73

CN CN
NH2'NH2CoH5OH

R—CH—COOH R—CH—COOC2H5 ■>

CN
C2H5OHhno2

R—CH—CONHNH2 > R—CH—CON3

CN COOH
h2o

R—CH—NHCOOC2H5---- >R—CH—NHS

Darapsky synthesis

SPTT% f^fer f5r?r^ 
artT fr^ftsrOrcT 1w ^rrrr 11 st^r stt^

?TTJT»ft ^!T?r: sft^r, aim trlw 5ftT
3TRT $ STfiTf^qT 11

CN H2 CNNa
/ /rcho+h2c —> rch2hc\ \COOC2H5 cooc2h5

(i) H2N.NH2

(ii) HN02

(i) C2H5OHCN
/RCH.,HC RCH2CH(NH2)COOH\CON3 (ii) HC1

Darzens condensation STSRHTERflr 

3T«T^r
a, ^‘TRffr (T5rr5%fe^ tr^) frr *r;tt 1 %QTt srr*r:
^ftfeTJT ^ qr ?TT¥riTT^^ ffaT | I

74

CiC^CO^W^a *e CHClCO^C^te^ tikKO
4

o’ & i
9l»^C —CHCOjCjWy

/ I 
‘0

qf qrfbRT qgf (participation) | i STR^rq
5r^-3rqq?q ^ qqfqq’r ^rqor qqrqr ?t ^ qrq"
qq ^ lR$f^Tf¥ (qf? R3 = H ft) sftT (R:} = ^f^q qq|
^t) qi'R ^ | I

ft* RXC chco^h^o-
\ /

O

^lc<
n0-H/

►'c H c O f?3
N' O H.l /

-cox
q;T qqtq % ^qq^^gor qft q:r<tTrg f^gr gr g^qr 

| qq'lfsp % qrq-3Tqq^q ^r^qts^fiq fq-7?r qrqi 
srqqT qrtrrq q^q ^qr 11

Ns0 CcII ^
C. M -2_\C ------ e.*3

.c^3)xC=CH-L-f- 

^.R3

X0H

R'
- C R3CO o H \c c

/R1

R.
H — C OR37/R

Darzens reaction qraRt srf^f^T

^q arrqf^qr srt qq'tq^ irqRt qfr qqf?qfq q snqfqq: spqqr fsqt- 
qqr ^ qTqtfqq qqt^r^q % qiq fq:qr srt ^f?qq q^RTfs qqrcr
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fafVfTJT
ROH + SOCI2------- > RCl+SOo + HCI

RR'CHOH + SOoCl------ > RR'CHC1 + S02+HC1
3Tf^aF ?r% 5TT^ ^7^ % 5TT7^f ^ ^7^, 

cr^T qfq^fcr | 90 srfasrcr ^
qiCcT -^cft I I sq f^fq- gRT ^ ^T qf P~

q^qf^r qqr qfq^ftq 11

CH2CH2OH ch2cn2ci
S0C12 I .C5H5N—*u

SOClo I c,h5n
ch2ciCH.,OH

I
CH2C1
qrqtfq^ q'T^TSS' I'ffT q^F7 ^r?«F5T sTTHf = ^ qV ^17

f^q ^rr I, ^vsrff^ srfqlw stti q?rqfqf % ?r?fi7qr ^
srfq^qnq feqr q^qr i

sifa ?qqi^ ^ q?q % f^q SNi (s qfq^qiqq, N qTfqTT 
^£t, i 3rtaf7^) tariqfq fqqi i qrq % ^71^ qqfqr fqr 0‘5

3t»jt qrqtfqq q7ft7R¥ % f^qr ^7% % qiq q^ qsqqqf q^Tir^q qq 
^nqi | s ?q q7f f^qrfqfq fa*qfqi%q qfq q =qqq 
q^qt |:

ch2ci

qjq

R—OCl
\/

2C5H5N Hero —s+ O-—s
/\

R—OCl
ROH:NC5H5

R—OR —O
c5h5n+.hci-\\ 2RC1+2S022 OSo-—S

//
ClR—O

76

JlT qqr^ q7 iVf?q:q |qr?5f ^ ^ f;pn
| I 3rh q^fqql' % qqtqq? qqtq % 

mfrfrqq ^qr??f qr qzftq sf7% qf^q |qr^ qqrq i

^T^q q^q

^qrq q7 q!qr7or qrq qr

ch2 ch2ci
hcon(ch3)2 I SOClo

c c
c c
CHoOH CH2.C1

Darzens synthesis 3T^;q q^qnr

(1) qftqq qfqq ^qife 3fl7 qqfqq qlfq^lf % qqq 
»T7T j^rfqq cgcT^qf qfl qqr^ qTr fqfq i

ch2 
/ \

qqiq

COOH

CHCOOH

CHo
/

C

CH
(2) qqq'Tr f^fq I qqq arqqcq fTfft-

qqqql ^ fqrqr ^ qqiTT^ % qiq ^ qfcft | 3T>7 kx ^ff-
^ftf7^ atrq qTr qqqr ^7 f^qr qrqr | i

COR

+ RC01

Delepine reaction ^fqqifq qf^f^qT
^ qrr^fqqr |qri?1f q ^qtqf qrt qr^q q:7^ qfl fkfa \ ^ qrrqfqqr

q ^qqrqfqqtq^rqtq q^q q^qis qqrqr qrqr | ql7 fqi7 qqqfV 
?T?ftqqtf7q7 qrq sft7 q^qrtffq ^ f^r €f qrqr | i



IT

+ © HC1
rx+(ch2)6n4 —> n3(ch2)6nrx------ > rnh2

c2h5oh

sriffTr |?rrf5T % hiujt

I^TT^'f, l^fr^STRT 3fk 5rT«Tf*T^ 3TT?ft^T^f ¥t % f^tr 3^3 ^T^^cTT- 
fw 5fT tT^T | I

^%rr—Sommelet reaction.

Demjanov rearrangement fe*Nt 'jJTfctfJlTH

•n??^ ^ srf^r^qrr ^ ? r
^ 1 ^ % amri'T it qf^ft ^ | 1

qf? itqtnT *T*[f ^ gTTT cf^ if ^ft |T eft q?tT^
ftcTT I I W :

ch2nh2 CHOH 
/ \

H2C CH2 H- N2-f-H20

h2c—ch2

^ ^ffRi ttJT| cbt % qrqr ?t^ |> eft fff =qq fterr |

hno2
CH2—CH

ch2—ch2

zT«tr:

CH2— ch.nh2 ch2
+ hno2----> /\

ch2—ch2 CH CH.CH2OH +
n2+h2o

diazotization TT^^tcrt^TOT

«t«t sri^fq^ ^TTR-fj^ ttrftrff ^t srr^r % ttr^-r atf^r^BTr q?t
sricft | rft stt^ ^ |:

+ —
ArNH2+HO.NO--------> Ar—N = N

78

sthtf^tt qTqfnq: % ?HST ^ft |Tcft | ^t^T-
st^ct 3re*rr4t |t^ 11 ^T?ft3r?r q^Hmott ^ 

% 11VQ atfqtfq at^fTR (mutual resonance) % qtR®T 5Tf-
rJ^'tfqqq atrqq ^q&Ttfrq stfqq: v-$w\ |, qsifa ^i^ftfqqq
5rqoi «ft w,*t mq q? ft wm ^ 11

© _

^Tf^3ft%qq rqqq ^ftq ?T f^tr ^Tef | sflT 3tq7?tT
qs-tq- fq;TT fqqt ?t ^q^FT qt^T q^tq %qT STTcTT I q^fq stq IT^q^ft-
fqqq etq’q qt for* f^q qq 11

qT?t^f?q; qqtqf % qrq q| Btf-qf^qr q|q qiqr^q I qqtfq; l^ftsrq 
qi??t itfe^, q^qftfqqt 3trfq qtqt q^t Zlfo I qfe-COOR,
-CN, -CHO, -COR arrfq qq^ % qi^ST, a- fyqfq if rfqt^feqr ^qtq> qq^ 
qqr qsp a- ^r^ft^q |t qt qr^qq qrq % qrq qfqfqqr W.fo qq qr^qsft. 
fqqq qqq q^q q ^tqrr ^rsq^ft qtfqq: srrq |tq |:

C2H, OOC—CHo—NH9-f NO.NO---- > CoH5OOC—
—

CH=N = N-

fqqq q^fq qqfq qf qj^qq't qffqq; km 11

q^ attq if qRqfqqr atrqirqqr qftsqt^ N203 | sft fq; qtf q: % ^q if 
qqq qi^qt | I ^q^T qqtq q^ | qif ?q 31^ ^ stfqfqsqr fgqfq qrffe 
qit | qt?: steqq -qq arcqqr qT ^q^q q:r qqtq qtfq ^qqq q.?q % fqrr ^ 
^tqt 1 qq: fomfqfq fq |:
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2HONO -25. Ni°3+ h20 Vv

H
!.0.Ar - N-N - Oi + NOjArNH^ + NtOjrm 2
i

ff
'© -H+ Ar— M— N= 0|xRuf 3 Ar - N —N=:Oi
1

HH

V.'-;
At-N-N^Ot Ar-N— W-O-MxJ$Uf i\

i
M

i

2— Ar-N=W + MjO5

Itr f^irTf^rf^ % 3t;jt sr^m m | i

Dieckmann reaction wfafasi

TfT H ap^f % % ^TT^r-^c^fTcT

/3- TJst QfZX ar^ft |:
>3

ch2ch2coor
/\NaOC2Hs/

(CH2)n C^O + RON(CH2)n'
\/\

CHCH2COOR

COOR

arfafaan ?T55r | iff
PT.T7 | I

*0

0
MlII

ch2c- oc2hs ch2-c-oc2h5

xch-c-oc,h5
II 2

'OfjMj
(CH,V

CH2C —OCjHj
I

0 0

CH; O- ch2 CHt

CH/

1 H*(cHi< ;<

CH OCjHs

0=C-OC2Hft

> ICHz)^ >=0 \(CH,) c=ol'*' \1 -COjCH
I
COiCiH*

O - O CL-2_H s CH?.C H?.
VS£L 

CH^
\C—G

I
Q = c -OCxHs COCC^H?

O' H + CH?_
^ CO

Cij - co2 CHV

q-f ^ sTf^fer 5-,6- 3t>t 7-^qr qr^r
ct^ |t qfr 5fr ?r^rfr | ^ if f^fnt ci^r faireq^faTr ^
Cf5rrr afk mfsqJT qqTWT?^ % Fqiq TT 'fisferqq- qri qq>?T

arf^r^qr sr^r 12 ^riqq' qr# qffftq cr-qr q^yir i c^r ^qtq- 
qT[*TT^q?fl%qi qqrir % f^rrr vff fqrqr q-qr I I

Dieckmann synthesis staPH*?T?#crq 

^fetr—Dieckmann reaction

Diels Alder reaction 3Tf^%qr

fl'qfiq^T ¥Tf-fqf % ?TTq- fs-3Tqqr f^-3rrqi^ qi# % ], 4. qzft.
qr^ q^rq- q^Or^f qrr qqqr 1



8t

R
. i

R'CH
/ /

CHH—C +
ChH-C

s
R''CH

R
5Tfa*mfacT

1,
n t'f sfr^-

W^cTT I %% 3Tr^f5FqT f^qT^f^T | ^THI^ fw-

^ arf^f^JT! $fr sqfT^^f itcft 11

3Tcq^ ^rtrfnV ^ %% arf^r^qi

^t fa«nr | f% ^ arf^f^irr ^r ^tcft | 3T«t^t

relrir i

t^TT % ZI| ST^Tf^qr rr^r fRF
it ftcft | I

+
^x

k% fH5 srr | f^- ^f^fT sn^lr srqur ^ vfr-
f^fi q- %q^r cq-f^q i>cft | ^c-riqf ^ptr^ctt tt ^
11 ^r 5rqrrT irr«T?r qr^fqq’ sfr^R q'4[ sn^qtqtq ?r qt ^ctt? sn«^ 11

82

diene reaction ST?-fq arfafaui

^f^rr—Diels-Alder reaction

dienone-phenol rearrangement ST^ffcr-qftqfa

q ?TT?q^l|^T?i?qtq f^q^Tf 4 f^fq ?t qf^^T qq^ |tq |,
^:; ^ qrq ^qq q q^ qq^ ^tffmr qqf qTr qfqf^qr f^qfq
q7: ^f^qqq CT 11 irfffqqt qq^ an>qt3Tq % q

| I fq qT^qtq-qftqfrr qfqfq^T qt |

qrq

I

CH Ch

^ A-H

H

- a;

qqq qfqfq.qr it qq (driving force) ^TTqfeqr qq qqqr 
11 rt;5C^f%7i'q¥ jqfqjqiq srr f q?r fq^qqqf qsrq | 1 q^ eqrq $q qtrq f 

(T.) ark (^) q^fqqq qrqq I q> ffrql ?qqqfq?q|r % qqqiq TT qfq- 
fqqi q qt q?q?q qk | i

qfeq—phenol-dienone rearrangement

Doebner-Miller synthesis ifqqT-fqqr q^qor

fWTqtqf % 5|cqfqf qpt qqk fqfq l qfq^ffq 3^^ qft
q^qf^ qrq % qyq ^q qq f^q%^tq (2-qfqq ^qqtqfq)
^'iqi 11 srk Tfta,p- qqqcq q^crr 11 srq: qfqf^qr
?q |tqt I:

I
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*1*0**<D ICH^CMO
C H 3 C H ■=? C H C H Om j

<D Chcho

nm-l c ^
O) H^O’’

♦
CV -HxO

Q,«sN = chch3

/v 3
3

srfwt^rT^ JT^ faSTRT STHTT | srfcT^ r?- 
aftT arf^rf^r ?T ftni-9TR9F

ffRT ^5TT 11
Doebner reaction jf^JTT-arf^f’nTT 

—Doebner synthesis 
Doebner synthesis 3T5*TT H5%BniT

ttTtafefi ^r?¥^r?5"y art?: an^rf % sif^.
lifter arr^ff ^ |

COOH
Ij ^CfeHsCHO -t- CHAC.O. COOH _~hiO 

■/*''nni. -H
r'C6hS

A

Duffreaction zm arfafw
fi5T«Tf^ 3tVt an^r % fa«r»r

% ?TT«T *m TT xrzr 3TT5T % m«T a^^fTcT f^^TT
sricTT I a^T ^9^i?r m'T arnnR qT o-
^T^TT I I

OhOh

0 'O'CH a f^CH!(CHQi Hi, H*
>

^ fqfq % O- tftfnv W i I

84

Dutt-Wormall reaction arPqfwr

qrr^f?r^ arV jfrfqqiy % qr^r ^rqsftfftqq
qrt arftrfq-qr ^ ^5tTW?y gtT ^r ^qqr i rrqr q?
$ 5RrT |, ^T^W«T,

c6h5n—nci+ho2sc6h4ch3-------- >
c6h5n=sc6h4ch3—---->

^5TT?q q^f q 5Rq I I 
C6H5N = NCI +H2N02SC6H4CH3------- >
c6h5n=no2sc6h4ch3c,h5N3+ho2 sc6h4ch3

Eder reaction arfafom
qqq fTq; atfqqi^^ sfti; ar^ ^ q^q^ arf^f^qi fqqq

arf^qfqqr 3fi:?r qrr armr^q ^qr qqqftqr qrr qqq^q 3Tq?qr q
CN C\

arq^qq |t qrqr | i arqqqq s^t it | fog q^qq, qq^rq
sffT 3T?q fqfo^tJT gTTT ^dT | I

Edman degradation fq^qfoT’q 

yfoqr—Edman method

Edman method q*qq foftl
N- atcq?q ^ffor ariq % fqqf^q q^ fofq i ^qq qq ^tr qq qq- 

f?qfq ^ 'qfqq arTsqtaTqtqTqite artt: qcgrjq (ar^qr qtatq) % qiq arfq- 
fer ^ ^fqq qTqtqqqfqq (PTC) frzrW (WZT qtftq) qqqf | l dT 
^ftqqtfqq^ arrq arqqr qg fTfqqfo1^qyfeq> ar^q % qrq atfqfoqT q 
^fqq-qrqtq^Tf fqq cjTziiq 'qfqq (pth ) qq q;q

ir qfoqqq ft qrqi t faqq qq q>r at^q irqtqt 3tt?t fqq:q 
qqr ft i ?q qq qft foqrfqfq qfqf^qq 11 ^fqq qiqtfTfl^q vt qq^ 
qr^ q?Tqq-q^%qqqft sttt qqqft qfqrq q^t qr qqjq't 11 q^q^qrq ?q fqfq 
qfr fqtqfoq q^st % fqg gqTTqffr qTr qr qqrq't | i

— o

• * •i)

- ■•

OH"
C6HNCS + H2NCHR1CONHCHR2CONCHR3COOH----

C6H5NHCSNHCHR1CONHCHR2CONHCHR3COOH-
H

;!? > fi•



S5

NH—CHR'

SC CO + H.,NCHR2CONHCHR3COOH
\ /

N

c6h5

w N- 3fcH?«T an^r-Onmur ^ Tzfa ^ifqcr ^
|, f?r srqqq qff^qcsr^^T ^ arr^ff qrr m fq^ff^cr q:~A

'% CkTT I I

• Ehrlich reaction tfws 3rfqf?f,m

% ttistot bfIV r^qr i tOstst q?]^ l o fq^ft ir 
^T^rqrq; 2 f^^fT p- frrfr?ft q:r
‘^RT ^flcfl I I fasrq it 0-5 ^T^ftqmfTqr 3rRT f^^RT

11 srtr qq qrr ^ttt ^rt q^t ^qf^qfrr qsrfar 11

Ehrlich Sachs reaction

h^Rfjq; qrfqqTf q:r qf^.q nfqmq qi?T qtfqqff % qrq Tfqqq,
faTTT% qjqR^q str: trfq^ qtR ^ | i

X

rch2X4-c6h5no > RC=NCGH--f HoO 

S??if ( C = NO- TTiTf gq^T q'tfqq:) vft STIR ^ | I

Elbs oxidation ^?®?T

^fetr—Elbs persulphate oxidation.

EJbs persulphate oxidation t^*T ^q^q?t
sqrdq qRfJTqq q^TTe^J sRT ifWtfRffq: qTRim % ariq^^Tur ^ 

qr T>qT?nr q:r q-qqr i ?tt srf^fqRr % fT^fffqrr^fl'qr^’q str: p- 
ff«TffT it fT^rr 11 qf? p- srq^g- |t eft q^ |TWfrfq?Rftq:T^r o- f?q% 
ir im 11 faqifqfa qqriT | :
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MO

f q^ftqq % qiq %% 3Tfqfq:qr q:T SqqR qqqtqf % q^qq^T 2f qt
fq^qr qqr 11

Elbs persulphate reaction »7?«q qTq^J srfqfoqT 

—Elbs persulphate oxidation

Elbs reaction qesq 3TfqfqiqT

h/*;rrqR qqR qrt qqr fqfq fqqq fqrqr frq q-qfrq % qrq-
srqqsq q q|qrfq^q fisftqqqq qqqr | fqrq% qrrqffqq qiR qfr arfqf 
ftqfq q irfqq qqqr qfqqtq ft, qq o-qfqqqRmqtq q q^irqiq 
str ftqr 11
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elimination reaction fawtaf srffffaiTT

^ srrvrtai f^rf arwaff (3r?T^r srRfff) *t T^irr^aff, ’nr^f 
3nJT?ff f^tfsTcT r^JTT 3TTcTT | f5T?T% 3T?TfTr^

SRiR % 3T>JT 3TFcf I 1 SF^.^^fTcT f^^fV-
qfiT’iT, Ej (elimination reaction of first order)

i stitr
W‘T. an^ftfjTtlJT 3TTZR ^TTcTT % TRf %

3H^ ^^TcTT | 3ftT f'TST % f^tT 5TI^ ^ g?TcrT | I f’Tfr 3ffT
^5^ ar^JTJT ^rwff^r?^ if it £-famR (^-elimination) % 
cT^fttR trifRf, ^r?qRf affT 'TT^fr ^^RT E1-3fftTf^qT (elimination 
reaction of second order) ^fRtcfr | l 'T^r qfr arf^f^qr ffftfr 
qrf qfcfqrt (Kinetics of the second order) 5Rf%cT ^Trff | i 
^rtrf«TR Rfftr^lT frSfFRRS ^ ^ ^ T7 rrrfr^, irfVRR
'4\X 'TT'ff I

Eltekoff reaction

cTTT 77 ^tfRqfiRf ^"t rPr^T f^9T7cT: 7RT7r¥¥ 3F^qT
3TRT¥Tf¥ % ’TTR 77 7^7 — C = C— 3FRR 77 iT^r q-y 7fq?f qqgr TTF 
StRTRTfjR | ¥77 CaO 3T77F Pb304 Rif? fR7F 3TR7rf¥ ^F |RF 3TR577F 
| | 11% irr ^ TfR | % 7ir qq 5TI%7 fF^ftTTRTf if f^-SURR R7F 
7f5!T | |

3F7RT
3F7RF

ch3 ch3 ch3
CaO

2H3C—C =C—CH3-f-3CH3Cl •H3C—C—C^CHo -h

H CH3

ch3 ch3

h3c—c^c—ch3

Emde degradation

^f^77l7 7T R7F7 f7777 if f^TF R^ 3T7'tf777 |RF¥? 
7ff¥q7 3F7R77 % 7TR fRv7F g'F7F 7tF77-7F¥7tRR RFRqf 77 fR7fR7 7T77 

f^fR \ ¥7 77i7 5T7T 7T7: R77-77R7T RR RTcff | I

£8

^ C H=5 CH-j_
AVq/Hg ^ -E HOC

N CCH;,) aCC " c H-i-N ^C.n3)x

7| fqfq ^fq^77 f7t;Rf7F7R T^F 75l'tfR7 ¥7 | | ¥R fR^RFTRR 77 
3FRf7 ^^RT¥¥f 7t fTRRF-fRRTTR if flRT | |

RffR77 ^Rf7f777 fT¥fT¥^ % ?T7F, R5C77 3T7'Tf777 R7R RRT 
R^Tt 7JT?7iff777 R7R 7F fR^fttR gf RTR | I

R,N+4-LiAlH4

5RRF — Emd method

R3N + RH

Emde method t?ri fRfR

f7^f7¥F7 7R7 Ttf RtRR 7TT 77T f^fR I fR7 ^7F|7Rf if TR7fF7 
TffRRR (exhaustive methylation) fRpR 777 R^f 7?7cff Rff R| fRTFcr 
^7 7 777'T7F | I ¥77 R^cq: aTRTfRRR 777 7fF 7Ff¥77 ST7777 % 7TR 
f77F TfF RTcff | I 7¥Ff77FR ^T77FR f^fR ir7F—N — N —¥F¥7fR7 
^?FtT¥fTf77Rraff7R7 q717Ts¥ 7:1 R7R R|f R77F | 8^7 N—7fR7 ?fF- 
^T¥ftf777f5ffR 7RF 7fR7 ^77|f7 7IR fftRF | RSF fTT rrri- fqfq q q^q 
% R77 77 ¥F¥ifrR7 ^71717^77 %7RF7 7FC7 |T7F | I

N-7fR7 ^r^¥ftr777t7fR
CH,.

C-H-i.
CH»

L a 1
I xc<.

c; H3OH
—h^T.

R7RF—Emde degradation



89

Emde reduction

—Emde degradation

enolization

rr^r ar^-sTT^ sfteFT
f*!TT?TtrTfV^ srrrrr 11 :

RMgXH C—C—R'----- > RH H------C = C R

o-O

^tT-STT^r^
—C—C—R'> —C=C—R' ^

H O

?ft?qTT arfsT^nr^ RMgX RH it 3TR irTf^T
^Tt^r? 3Tr^r;T % n ^r^rr | i sr^r-arq'^^r % 3^: ^
m if 3rr?TT 11 f^rMteRir % f^rq;

^ ^r2TTf % facr y\ IT^T^OT | fa^RT STf^RTcT
aT^srr-?^ srfq'Tt ftHr |, ^?T /3-#d 1 tr^Tif^cT W-Vt
•^r'TT 3T?q- ^R^T ^FR-^rfc^ tT R STT^fer^T ^^rf^rTT | I

OH

epoxidation
—Prileschajew reaction

Erlenmeyer azlactone synthesis it^T H5^bt«ii
3rr^ rT^feap zftx

(3-^f?r^-
■4-^3rr^fR arfcT^sfr^ro-afr^T) srper ^tcrr 11 

C6H5CHO + CH2COOH —

NHCOC6C6

c6h5ch=c----- CO
I 4 5 I

N3 10
V/

c

90

sirtT % vt. (rr?frfe?r ^>r
5r^*T f^T 5TT tf^cTT | I ^f^cT ^ V\ ^T W | fo iff? fflfTtHT 

% ?«tr <n. ^ f^^tr ^rtr ?ft ar^ % mv
?ft ?T^f?TrT st ?r^rr 11

irq'RT aftT ^Vjt-3Reft ^ h |t^
| I ^T3'^ ^ n;^Tf?I?T 5RRT 3TT fT^rtr | |

CgHgCH = C.COOH Na | HgCgHgCH = C—CO

N O 
\/

NH.COCgH-

C

cgh5

CgH-CHo-CHCOOH

N HCOC6Hg

iHCl
CcH5COOH + C6H5CH2CH(NH2)COOH

^ ?R^RF ?TTT ^R'U^ft'T, RRft^q’ fT'^t 571^7ffw^
snf? sntn^r % ct^rtr ^1 11

Erlenmeyer Plochl synthesis r*?R^R ?r?H53T 

—Erlenmeyer azalactonc synthesis.

Erlenmeyer reaction 31^5?ett

stittr ctiq- 77: it %
mv st st^tt: s-rr sTf^Ernf 11



•M

'*•***.,
t: «

-—
H

.C HO -Hi.0 N/— C —
2 + iH^OH '^OHI>

H .C.CH■+ NHj,C.HxCOOH

H H
\ 1 '

C - c - COOH

^ OH H Hx

H'*'
4- ^sCOOH

TT
NS- CHO — Hi O3

^373'fcf 3Tpfltaf3ff Jf % ^r?T q-T 3T%q7 ^q- crf^3^rf¥
sftT ST^qr 3T?q arr^ff

f^qr 3TT ^r^cTT | I

Erlenmeyer rule
fq-q-ii % ST^^TT qfrf gqcr —OH ^rspr q-T^i'1! %

qf cTT | sft 3Tqq qJT^fT T^I'JT % ^T'4 f?-3n^Sr STTT ft | ^
srw if 'TTmfrsrq? ft^rr I eft ^irf wi fr?ft5R q^ior

qr^q-TTJnq sTTerrl sfk sri^^qr qTtrm Tf^r
'rwm % er'q fa-irr^'q s:rt ^3^ ft ^rtt 11 ^qrf^'qr^ :

HC = 0CHOHCHBr

CH2 
^r?fjT^r 
^?¥tff?r

^^ftqT % 5TreT ffTSTT f^T ir^T |t ^FR?T qT^TTW qT ?T f Tfftff^ 
^JTft % sfper ft^ ?r 3r?«Tnft tftfqqr cRrTr |, ?r 3T?r-'3T<q f^r^r

c=o ?r^f $tq Tfcrr| 1

ch2 ch3

.
srierr | afk
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Erlenmeyer synthesis ^5^^^

afetr-Eiienmeyer azlactone synthesis.

Eschweiler Clarke methylation reaction
^qt^T-q?TT^ arf^tai

aftT fseftq^ itqrqf qfr ioocC tt ^mT^fiff aftT 
3n:?r % ?rT!q <r ^q-qrr irf-q?Tq ft | 1 ^Tf^i^f,

trfsTtT ?r Crnq'Titf^cT ^qtq q;r q’qqT :

C2H-NH2 f CHoO+llCOOH---- >
(j) Leuckart reaction, 

(ii) reduciive alkylation

C2H5NHCH3 + C02-f-H20

Etard reaction f?ri srfvtfgTcrT

f?T ir ^'iffT^r ?Rr tfiTff (fqstq
^q # qfsT"T qqf) q:T qrrqffqq: wj n anWrqT'q fcqr srmr | 1

R Rt 1C^.O iCLi. :HxOCHX CHx . 2. C-> Oi.CC. x > C =■ C*
1 .

Av Av A-r

R fadq H 3rqqr qftf tfqf | |

t^rf % sr^rrqiqr sttt d^rfq % snqqfqrtq' ^ qi^er
fq:qr q?n ?fq"r qrrqq qr% qtfqqfr ^ qfrstq q^q |tr,

9H3. 2 CrO^Ctx
HxOCy Ol C. C

■s

3r;%qqf ?r irrq fw qqr | Tw. arf^f^qr q ^'rfqq qqt^r?q aft^ 
fTffRtqq % srtsr fifftsrq zt* qqqr 11
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tt
H i

M- ---OsCr =0
IAr-C-^T 4- Clt CrOjCtj Ar-C^? aI iM H-----O-Crr 0

la
■Va OH 0I I

Arc/? 4- Hz.0iKO-Cr-OH + Arc/?
Ia OH

^3 f ® ^ ^ r*T% | fr q- g|fqq
3fk 2:1 % 3r5TicT ir ?fg^ | | w: % wwt.

* few ^H^3fy ^ | 3ffT 3PT fq
sr^fe tw ^rr ?r^cTT |:

Cl
I

0— Cr _ OH
/

ClAr - CH

\ ?
0 — Cr - OH

t
Cl

exhaustive methylation

fgafq q^fq^f qfr q^,. ^ ^ ^

i ^fi^r srr^fjTf:, tt arr^n^rfi’
STT^nf^ % ^r«T fw fTTT aRTfaqq |T^ff^Tf¥ if Tfl- 

^-r f^^TT srrcrr | i jrt f?rq ^ q^r,
^qTq % qq qq fqqq ^ | I !TT^fq^ qqtq qTq; %q)qq; ^ ^

frtw rnfm %3<r ^ frfVfT qJTf ^ctt t
arq'TfH^q VTjfcm%Z ^ g^q qr q^Tiq ^ 

srqq I I fq ^^TT^'f ^ SR^HT H qq qq'rq qTr q^qqr 5frq qr 
^rfr I | -s^T^qiq, ^ yf^ faftqf q f^rqfqfeq q?qrq qTrq ^ | .

I
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ch3i
► RCH2CH2N(CH3)3l-------- >

RCH = CH2 + (CH3)3N + H20 

qqiqqgt qqtnf ^ ST VT-1T % ^rTTS STFS ^ | :

rch2ch2nh2-------
RCH2CH2N(CH3)3OH •>

Ha.^ CVN'*-\< \
CH^ H,C

N < N
H3C/Ny:-H3

S’- c sryinfe ~M$i'H.
— "V-cTlW

OH"
* ^'nc^ c*t ;> 1

1. CH^tc / CH-CHj ^ M CCH3^3> HiCc— CH^
I - ^TrqcT ^jTiSTC^2 A^aOt

/\ H 
Hf^C CH^,

CVM^ JRq**rr^ chC^3
\ ----------// >MX
/ ^ N/^

/ ''CH3

? /—^H:1>
I 3 
OH'

h3cH
3 irffe h3c

t* - f inr^noFi' <^^1)-^~
-1 - «3<<to

ch3
^CH-CH

iC >M3.
I —N-^ r w ^ /\ cm3

H^C Oh ^

H. OH

C H C.H —C. _ CW^-^- H^O r4 H 3^3
£■ h3T

Favorskii Babayan synthesis

% qi«T qqrrs^frsr ^r^fT^rsn'i % q ^qtfsqiqt
fiVt sq ssht i iqs: rqq fqqq koh orifs f^qr qqsqq
aqq^qJfqT |>ft | I
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R R OH
\ \
C = 0 + HC = CR" — C-CeeR'

R' R'

Favorskii reaction

STT^'l % a—^ 3^^
tt^err i

R2 R2»

R1—C—C—R3 + OR'1------ >■ R'O—C—C—R3
II I
O R1

StRffl sry^r stTSTR^T % R SHTt^T ^ tt: 
TT^t % <JT ^JT5r; i|3=r cSTrtT HST^r qjtl^ 5TIccT | I a-|?fl
^tcT4i q;-^mri¥ 3rr^nf % =rm arrvrr^^r ^ 4fft 11

■

O Cl

rva or' <ZOOR.>
4/'>o *

<1% -oTMf^T a. o.rq-f^r ^t^ff ^ ^tiq vfr ff4t I I
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R2 R3R2 R3
OH-

HOOC—C—C— R4R3—C—C—C—R4 —
\/

R1 OHO O

fe.qifafa yW‘ll | :

Rx <oH

C - ___ - .C-R3,
C

R* R2

xL. i czc— C
6'OR.1*- R'‘ ‘I 

R6 o .1
O

;•R1 fi1«*«s
'v -^3

^ i
O-COR1*

— cC ----- C^R3
R^\C/ O

W*li
0

ft1
-*3

o ■= G -

i5 - C - C,M
A1* OH

Favorskii rearrangement

—Favorskii reaction.

Feist Denary synthesis.

3Trrtf?RT 3T«T^T
Q, ^ 3ftT %

tr^'f €t r^T fctfct i

fqf^q- ^/t ^r^fct 4 jS-^riteTsnfavr ^Wf-
3t?T^r

HjG GOO?
-HvOch^co C(-<xce + cwx-c:oo^ 

co- ch5 u--HCt

rCHiCxHsOxC
-Ca-Hs c — Chx ^COOH^

CHxCtCH^CO H^C
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Ferrario reaction afftrfw

ivti 3?[~ jf^f: m BTfirf^r # ^
«*TN"TT ?T |

>3

A(.a3^ 1.S

Finkelstein reaction fai^F?£Tf'T 3tBrf%iTT

vi srrT-snmfTTYi % jtp-t %
f^ST^TR =rT 3Tt7 feiPTR ^T atT^Yft'T
5rt srfcT^^m 15tT«TfiT^ ^ f^ur ^tefr 11

Rl + BrRBr + r

Fischer-Hepp rearrangement f’BSIT-l'I

fScftJT^P $ffta % tnft^ 3TRT
% ^T«T ^TTcfr I cfl ^fcTFsrrfqcT JTT7?t?T> 5TTR
I , ^ ^RT JT p —ftRfa ^nft CT ^—NO *PTf ^r?f m TRTPT 

5tfrt?%TTf^cT ®P77TT t I 5^RT ff a-f?«Tfcr ^ ST^^T ^7^TT | :

C6H5N(CH3)NO---------

^C10H7N(OH3)NO------

fasrc-t'T 3RT5 p-SRRZR | I aif^f^T
^r f^Tf^fsr sR^armf^^ ^nrift srpfr «fr, to :

CoH5NR.N04-HC1 -^=> C3H5NHR+NOCl-------->
p-RNHC6H4NO + HCI

(Williams) cf^T ^fTO SRF irq STJftiff ^ TO TO 
fa ^fTR ^ ?TfaTfa7 ^Tfr t fa^T^ jfR ^YctT |fa
^rf%;in7T 3TcT73n®lfa^ fttTT | I

p-NOC6H4NHCH3

-> a—fi—C1oH6(NO) NH.CH3
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Fischer Indole synthesis fa*R ?T5?r^T

^TORf SRR ^Y rr^T srq^ fafa | ^rf fa?fr ^9^^cT 
^tsr ^rr ^YsYfa^r 3R?r % ^fa^r fif fsfY^r ^r ^faR

^fr ^f^srfa ir tttit fro ^tctt | i ^ 
I fa ^T?f sffaf f yYtT STOR't' ^ qfTRfrR ^7^ ^ ^T7R

211^3^711^ JT^^OT 3Tfa^Jf^ |
7?T RfafTO # fazrrfafa arfa^^rf | , ^ffaR^T (Robinson, 

1918) % 3^17 q-^ q;?fr?R ^fasrfRfsffa ^Y ^tr^to ^ 2RfaR 
f I I cRRTO ^tTT^R ^TT %RfY^R if J^faTOfT |Y 3TTO I 3T^7
%% ITW:T7 3c<TR ¥R^fRT zftfa^ ^ pq: srPTfapr P7TO % fa^^T 3TI^ 
q?TP g?T SfrcTT | I

I

CH* ^""WPi" '>' CH* ■
_ NH

tlc-c^

^(Allen) TOfa??R (Wilson)( 1948) sfo TOfTOr(Clusius) 
?7S?T ^rt^7 (Weisser)(1952) 4 15n ^ TOP PT7^ ftr TOPT fa 

P?TP fT P^R Rfft^TP P7PTor |Y ^cTTP P 7fPT | PPT fP7T PT^- 
PRTP 77PTP TOfapT % ¥P P fa^R ^rtPI | I

Fischer osazoane reaction fa?R 3?Ypt3tYp 3tfpfaPT

psfa^ ^irfsfrp 31ppt p-pr^Tt^favt ^rifpYp pt ppYr % ^]Z{ 
^faTTsfi °rY srfpfapr p sfYpisfrpY pp pppt, fapp ^rsfto % pY pot 5t^7t
^ ^ apjj % PTP faPT P^7P I I
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HCO HC=NNHAr
HoNNH-Ar

CHOH C —NNHAr

(CHOH)3 (CHOH)3

CHoOHCHoOH

STWTTOf 5T#Trsflf rrf^^Tf^T aftT

Fischer oxazole synthesis fanTR srffsrsffa
rrf^s^T^s ?TR?T|Tff|Tr sftT ^T atfstfspUT^ atT^sftvff

Fischer peptide synthesis fa;?R
^TT^'l % TT^: fefa, fjfq-ir qf% 3trvT, (3TRT

-^frT ^rfpft 5:nTf a-^m oT^tTT % |?TT^¥? « f^ZTT ^'TT
^ sftT ^TcT^^i TrT tTF^T ^T STmf^^T % ^TT^T qifRT^T®T faRT ^FTT | |

— HC1
Cl.CHR .CO.Cl + H2N.CHR" COOH------- > CI.CHR CONH. 

CHR'COOH
(3)(2)(0

nh3
NHXHR'CONH CHR' COOH

(4)

3t-r-^r=i q^^ici qr tVifTHYprir % q^% TT^q^r «tR-
RT? qifT1! ^IT Fq.qi I I srljr JT'Rqrff qTi^q: (3)^1 3F?f

-3% a-qjft;Tt ST-^T (2) % 3TR 3RT % ^TPT fojTT ^rfftT |
fsr^ (4) sft rTTf FF 3TR FR^rff 3T®! STIR | I

ICO

Fischer phenylhydrazine synthesis fq>5TT ^Tf33fhr
f F?f 3fr^ qi'T SRM €r ir^T f^r^- I Sfl-ir ¥Tf ^5fT qtfW 

% sprpr % qr^cr f^tr irr^ | fax sffft
^cqr? qrr sr^r-arr^Sfr fo*n 3rTcfr 11

Rw-^ct + -4- hxo RNH. NHSOjNa. + No.Ci * 
Nt\ ^ SO^

: $00 ' m-

ash—rn.nh net + rmHSOn
«xO

Fischer phenylhydrazone reaction f'RTT ^1?f ^ arf^f^qr
qrrsfr?r?f if (afaxTsri) qrV ^fTT^r^r^f^ srq % ^ arf^

fq;qr ?r ^ffr?rfr5f sft^f qrr ^ftt i 5t^tt f tnr^ wj ^f?r?r~
5FR % rrrft^ft ?FIT5 % FF*T ^TTrFT | I

HC=0
I

(CHOH )4 +H2N NH.C6H5

RMH NHSO^No.

HC=NNH C(jH5 

i (CHOH)4

ch2oh

3fRT qrj gtRk 5T#TT3ff %\t 3tR ,%
5FRfT, 3^7 % f^Ttr fTcTT | I

Fischer-Roaeder synthesis f'KSTT Ttf^T

(2, 4 ^r^iwfiqqr fqfrfF^R) % qfr fqfq. f^^rrr
5«Tiq?Fr?^ qfr it *r?frfaT 3fr?r % ~xzx qit ^fFrr

% ms Ft^fqcT f^qr STTcTF | I

CHoOH

-

''Hh^
J^ Cj.HjOOC^ 

C^HjOOC^
OC HP-4

J0 '
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Pitcher-Speier esterification

3S*r tti^t Jr f^?fi sr^ ^ ^f^f=T Jr ar\T
3n=?r % ^'T Tv^^TfiT (refluxing) % *TT ^T^TT I

H+
RCOOR'-}-H20

^f^3T 3Tr?T W?1 ^qfv«Tf3 ^JJT ^~cft | I oTfafelT Jf
THT ?tr2T ft tTT^r, STTfr^JT 5T7T 3T?fJT f^T 5rT?Tr I l

^ZT\^VII TJ ^ f^q-Tf^f^T |:
(bt) qf^-srfwT^JT —

RCO;' OH -}-H • OR' —

(orr) ^r?^'T srifffrjr —

rcoo: h+ho; R'---- >RCOOR'+HoO

srtrfrq- atq^raff ij mm T^fr tatfqfq' gtcfr I 
3F?r ft^Tcfr | sfr^ sfc^-arf^rf^qr stti sreta f^qr itr
?r^?Tr 11

RCOOH + R'OH------

RC00R'-fH20

OH
Rlgoh -*- R'oh *: /?cCoh)_2 +

'"-fi linfiin 

/ H^C

R - C - OHr'

OH

OH OH OH+.t HuOk r i-:.

— LR-C-
,v"IIP. —C -OR.' R K-C-OH*

OH

Fischer-Tropsch synthesis ^5%^

qf q;r#q q>q^qi^ sf^T ^frqq qrV qr^qf^q: f^qr 
smTTfVq 11 ^rqq qrqmr^ qfqq qiqr n f rffpqq stcr % r?rR
qiqr?qqqr qqiR ^r^ftqqpq qrq-srqf^ qq q;r qqqfq f^qi ^riqr 11 qr^q 
qqnq, ^T^fT3fq afTT ^rqq ^r^qmrf? % ari^rq afk qpq qqfcq; q^ 
fq-JtT s^Tq | I qrR qcqiqf qT qjq 3fR qjq qrr qt qqiq qfqi I I fq qq:t7 
Mq arTT qf% qrt % ^q q q^qq q:T qrq & qijqqqtq qiq
qq qqi 200° % auqqiq qyq qq q^qq: qjqfqq: ^fq^feq: fifftqq^q qqq
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11 f%5 qrq q?: 3f?q qrffT^'r qrr sqlq q^q q 
afh: ar^q qq qfwrqfqq qcqjq qr-^q frq f, \

Fitting’s reaction f«Ffsq-3Tfqrq5qr

qrfcqq: q'rfi-qq % qrq fqfrq fqqqq q |qtqq-qfq?qTfqq 
q^fqqtf qfr f^qr q qfiq ^rffr^rqqf qr qsqqq i fq qq-R q>q'r^qlq ^ 
^Tf-qr^q qrcq =rqr 11

2CcH5Br-f2Na---- >CGH5C6H5-}-2NaBr

fq;fqq arfqf^qr, ?j(arf^r^qr % q?q | %qq sfqq qfr | ?qq_
% ?qrq qq tq-rpTr qrr qq'rq fqrqr qrrqr 11 qq qr- 

fq^feq erfqmr q qf?^q aftq qfqq |?rrTq ?rqf q:r snfiq ^qr |

Folin’s reaction qftf^q STfqfwrqr

qTrfqq arfqqrqq; i : 2 qqq'r fqqq'rq-4 qcqTrfqqr strq % 
ar^'r q5> qi^rqq ark qq% aqqqq % f^rr sr^ srfqfw 1 $qr^' I

sfk qqtqt 3fj:q f q arfqqrqq: % qrq qrq qq | , I

I

r* --’
OH

-H -SO^-*. Ht.0

U,,Por—.y'-iXov,

^fecr—Vilsmeier-Haack aldehyde synthesis

Franchirnont reaction qqfqqqfr? srfqfqiqT

a, ^R^T^trqqfHT arrqf qftqqrq qTrfqfq faqif a-^rq'r .3R5fr 
afrq qqqqf qq KCN qTr qfqf^qr qTr srrqV 11 qqq sneq a-qrqq'f-«, p 
^Tf^Tqtfqqfqq: arrq sqcq^'i % qRT-srqqqq 3f>q fqqrrqffqqqrqrqq q a,
^rfqrrq'ifqqfqq: arrq- ijir =>er | 1



m

CN

2C6H5CHBr COOR-f KCN^C6H5—C—COOR

C6H5—C ~ COOR+ H Br -f K BrH20

H

C6H5—CH—COOH
+2R0H+NH3-}-C02

C6H5—CH—COOH 

Frankland-Duppa reaction

3fTT m ^ rr^ff I

2Rl4-R/OOC.COOR,+2Zn+2HCI^—>R2C(OH)COOR' +
R OH + ZnClo+ZnU

Freund reaction arfafotiT

f^qr ^ 5TRfY | cfr frr^Tt^rqq qq#
| i l : 3 qtqq, flT^Tsrm w,\ qqqr i

a,co

ch2CH,Br
/ I/

-f-Zr.BioCH2 + Zn — CH2
\\

CH2Br

qf fqfq qT?qq q q?q aTf^f^qT frr fq^qr?: 11 qq ir^N'iqq 
eqcq^q q qtqf |mqq q-^qiar 1 : 6 frqfq q qr qfqq: fT | qr qqq 
zfrfqqr q qqqiT qs q arfqfqiqT qq?q ^rqt I I

Friedel-Crafts-Karrer nitrile synthesis
qTfZTf q

qq>Tr^q €r qTq'tqrqqTTs qt -jqfifqfq q rrfiqfe^ 
fnifmqqr ^ q?rqfq fqff ^ BrCN % qrq qfqfqqT q qn-^qi w't 
qqr^ fqfq:

CH2

3C4

CN

A1CI3
| f BrCN

qf qfrtq ^rqqq aTfqfqiqr qr ^qrqT 11

Friedcl Crafts reaction gftsq-q.Tqqq 3Tfqfq;qT

sq srfqfoqr g-T^r qfqTq; spV ^qffqfq q qrqfq q?rq if qr 
irfqq q^ q%q q;Tiqr qrqr 11 ^rq $ q, qfqfqtqr ^r qq>q ^ tifq^fe^ 
qr qfqqr^fqqqr qf fq^ q^: qf fq;qr qqt | I

ttq>qfqqr qffqqr, ir^ftqqqq, qqfqr^ qqr q'rqr^^ q'jqf qqr 
qffq^TTffqr qfrqfq qr qq% fqr^ ffqfq, iVf^T^-aiTq, fqqqfq, qqr 
fqqq q^fq q*tfqqff % 5^q;q qq;q | | qf^tq |qr^q, ^fq^feqr
^?^|fq, qrfqf^q, f qq, qqr ^rqfq^r qfq q^rqfqqt qrq'r % ^fespq q^T 
qifq ^fcqtq qfq^qgT jft qqq | l q^q qqfTT^q qr ^q^Tfr^, 3rrq qr 
ITfST, fffqq |f qqq | I ^fqfqqq, q'r^ (^f^;^), qqq qqr fsq
% qqtTTfq, qffrq ?r?qqqtTI^ qqr fqfq^r crq ^qfqfqqq ^r fqqq 
arqr^ qrr qqq q:7:q | rqq ^qfqfqqq ^qf^r?^ qq^ qfqqr qqq'tq? | 

Tfr afrfq trq qiqr qfqfqqr fqq^ q:Tqt I I 
( 1) trfqq qq>TTf¥ arH qfq^rq qfr qfqfoqr q trfqq q;qfq qjcq

^<fr 11
Alcig

C6H5C1+C6H6 C6H5C2H5+HC1.

(2) rrqrfeq qq'm^ %?q'rq q qqrfrT^qfq qqq frqr | 1

CHgCOCl + C(iH6^C6I-j5COCH3+HC1

(3) wq qfqf^qr % fq^qR^q^q, fqrq'V qrq % sfq: qqqr 
(^rqfRqfqq:) fqrqiq q qq % qq qr fq^rq^q frq^: qqq qffqq: qrcq 
Cm | 1
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Fritsch Bultenberg Wiechel! rearrangement

srfcT^if^ w) ?rifTWF?^r
ZFT 3TR 5TT^f % ?Fr«r SFfafe'TT, f5r?T% |?Ft5T^ 3^^ % 3R^ TW

^ft^ | ark sFfcT^Fkcr |,

Cl
/

(CcH5)2C-C +koh->c6h5c=c c6h5+kci+h2o
\

H

Gabriel ethylanimine method ftf«7

f5R % 3fcF IF l^ft^ 3T?Rr fta- I
fFF?F fem 5TF7 ^ arfafasTF JF^F ^k?frklfr^T ^F 5f^F I aFf^F- 

fw HX FF^^ 7!!?^ |t 3FFcFF | I

KO H HoC—CH2
xch2.ch2.ch2.nh2--- > +h2o+kx

H2C—NH

Gabriel isoquinoline synthesis ’rfsRT aFT^HlfaeRkr'k

tTtZZi % FTP-T Fftf^nr ^F f^F % 3FFf FFTk^jfr-
FfF?T s^cTRf w'j ^TF^- # rr^7 kfsF I ^FF% krq aFF^q-sp u*zx,
qijfsRiT ^krirFf? q- gqrrr srrer | i

N -kct N NCHxCOOR.N< CH-^C -CoO»3. //CO

Nek.OC^H^-------------->

108

Gabriel phthalimide synthesis qfa?T

7FT FF^qr^q- q 4fFFlFF^ b?qfT?J^q ^Tlfw qklSF g-FTF •ftsftFJTFr 
if 5F5FFF SFFcFF | ftfFF |?nf¥ % qF®F IJIF VX N-^fa-

mis !TFR |FcFF | i ^cTR ^F ^F? TT cF«FF 20 5FfcF5FrF |F?fk^frf7^ 3FRF % 
7TF?T 3FT?Rq- q-?; sqfaq; 3FI?F 3flT STF^fq^ SFFR | I

R1N tCOH N K. SRNK >
/

xCOOH
H-J.O

■>

WnCOOH

qk ^f^FF ^f?riTFf¥ % 5F'7r-3F'TEFJq IF ^fsqrf fF eft ^FF^FF |Fff- 
5fiq % FtF'4 f^ZTF ^HFFF SFFR TT ^FTcft | I

SissXON W

v/ZsCo^Ht<2N

^ FF^CFOF ^f-T ’T^ryJT t % ?FFFF STF^fiF^ qqtq JTFccF ^
f I

Gabriel synthesis FFF^F^’ir

?f?STi—Gabriel phthalimide synthesis

Gallagher Hollander degradation nFFUR-^lRT

pifR'i 3FRff % ki^F^^ir % f^rq sf^ft aFf^fwaff ^ w, faFF* 
^T#fT T'FqiWaF'F ^TF fa"U3R»JF |> 3FIFTF | I TFF f^f^F =TF JFifR fqTF-aFrFr"! 

SFR ^|FTFf«T^FF qtflF^f TF5<F ^FTFaff % fFFq f^ITF 'RF | I ?FF f^f^F 
i? qirT aFfvTf^Fq |T^ | i
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S0C12
RCHXOOH--------->

CHoN2
R(CH2)2CO.CI.--------> R(CH2)2COCHN2

Bio
> R(CH2)2COCH3——

HCI Zn
R(CH2)2C0CH2C1

CHgCOOH

cio3
RCH2CH BrCOCHg-------
RCOOH+[CH3CO.COOH]

RCH = CH.CO.CHs

Gastaldi synthesis

?TTf%qnT cftEftiq-JT ?TR?TT?^ % STTcft | t
STTCrT 3TW3tf qrf HCI ^ ^qf^fcT | I

J^COCH = NOH + l/^a.HSo3+ KC/N ftCOC-M Ccn") . nhso3< 

+ N a i_S O o -+■ H-.0

MC ^NMSO^K 0 rs
CH IHCtC -+ H i_0 -V

+2.<Ct
I 1 Lo]

CH
^CN

KSO3NH

Gattermann aldehyde synthesis *TT£T*R

ar? w) n qTr |Tffr^?r
% fasw % ?ri2T arftfezjr 5ncfr | tfn aicrr 

mfqqr qrr qRr % tfR srq^^r f^qr srirrr | eft stir |T^t 11
^ % ptr q^ qfRM qr qfmMt-^ff qj sqm fq^r qrrrr ^fr p-
^ffesV 3T^qr ^qjq^ ^ ^qR % ^q it stir |,

~<^ -f- C (.ch - -<z>-ACCt,^KO * RO Ch=-mx fNH
— HCt

/

H^O -> &Q-<? ^-C-H O -+ NH3
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sfT STfqfqqr TJ fqqffqHT q^q qt qf | fqq arfqqpq-q fqqr- 
f^fq it % ^q it f riTs'iqtrqeT qqqr I :

A1CIS
HC1 + HCN — HN =CHC1

AlClg
C6H,. + HN=CHC1-------> HCl-f-CgHr-CH — NH

Ifih ^
h2o
—^c6h5cho+nh3

qfqfqqr qtqfqf 3i>T fqff % fart |

qilftiffoTR % fqrr q^T I

Gattermann amide synthesis msqiTTq ?T??r<q'iT

qrftTT^l- qr ^qfiqfq ir qjfrjftq ITTf itftqfiq 'T?rq qr
qR'tfqqqtqq'q:

A1C13
ArH -f COCIo-------- *• ArCOOH

?:q srfvffqqi it ^ ArCOCl STIR ^RT | fst^q ^-Sfqqjq ^ 
qreTfqsfaq sri^r snR ??mj | 1 fqq srfqqt?i it arfafoerr %&
qqn: q??t fteft I qfeq ArCOCl q qiq fqqr qq ArCOAr
qqrqi 11 qfsqif qt qqq q fqq srfqqfqq q^fiTr^q, qr^ft- 
qefT^Tfq, qfrq^ qTqt^r qmftqi^, rscoci, qrqqfqq- qqm^-,
HoNCOCI 3Tlfq arf^qqqti qi qqjq fqqr 3fRT I I

fat?T arfqfqqt it qrqtqfq^r qt qqm fq^t qtqt | ^
qt^qqR t?qr^ ?t5?rqw 11 ?qqr atfqq ^cqrq rrqyfq | ar^r- 
ayq^qq tr qqq qtqffq^f^q qrq |Tqi 11

Gattermann diazo reaction qrs^R arf^f^qi

fevrifaq qrqr aftT ^qqqq at*^ qt fqqt ?iqr qqq
si^afTfaqq qtfrqt tr srfqwtfqq ^tqfsq qtfqqrt qt qqiqn 
•SqT^aTTq, qfq?r ^T^qsftfqqq' qqt^Tf^ ^ qqtft%?3ftq qr qqqt I



Ill

Cu
c6H6N2ci - C6H5C1 + N2

HC1

srf r? KCN % *rr<T arf^f^gr ^ fTT^f-r ^ 11 
^%rr—Sandraeyer reaction

■Gaticrmann-Koch aldehyde synthesis 
?%rT—Gatterman-Koch

Gattermann-Koch reaction m?T*TR STf^r^jT

'TT^T-BTr^r Z'kliri w~\ ^rf^^fcT ij frwfmebrf %
3fK ^TWfTSR qft f^qj ?r

?T5?TCIOt

reaction.

niPT^r;

CHO

HCI/AICI3
+ CO

f=r arr^^r if if ^ mz*
f?«r% if 3T%?r ^Tfrr 11

% ^<7 it fTwr^cf^TT ^f*Tf^q-ir ^>TrF^ trcftir fmr | 
fsrfl-^r TT^Rfrr % ftpr bttt f?r#?r ^5ftTT?^ vft ftT?rr?Tr
'SflrTT | I

JirjrirrfT-^f^ % ^ arM^r q;T
1%fcfR | i it cT^^rr | i

o
/

CO + HCl > HC
\

Cl

srr? % BT^qifT ir STi'T 1371 fq: q;ft*T^
% ^q if RPrf frcfT | 1 qj>^5r qqqs?7 srfTrf^qr % arr^nq qq 

?7rqfr srrtpft f^arfqf^ sr?g<T tj qf I—
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Hcc + Co + Atcc^ ^=i: Qico. Atec^ Hco + Acce^.

^cHt|f3+HC+0^± ^CHO 
+ HCMO\ -^S+

M^-V- At CC^ Net -v ACC(.b

qsrrr sttr ( Gresham & Tabet) * q^TT rTiJTJir fq: sfsftfiTqr 
qqnff if ir'frq qrttTTF^ % p-tr q-?: q>fR f r^q^^flTTF^-^T^ft^'
qgaftTT^ qrr srqtq arfqft | qqtfqr qri 3^: qqt^
fqrqr 5rr TRTrfT | 1

-f Co

Gattermann reaction *nffT*TT»f srf^fipm

cTT^rrm-^ 3tlq fq^fr t?lfn5t 3T^ q> it
€N

^rqnft % fq^rqq qtr ^ hfq^ q:T :

Cu.
-h NX■>

HX

^s^iqq Btfnfqai qt | fq^ qq ctR
|lrfl t | ?qiqq faqifcfa 3^<t ?q<? | I cflEq? (Waters) %qq; qiq?q

at^qtjq qy?r, tBqq"qq q^trqr annq ^ qfqqqr |t^r t: Cu-»Cur-f-e_ qqrffq- 
^qr qfqqqq % ar^Riqqwi fqq.q q -0.13 ^qs 11 bkt: f^iqiqr
fqqy ^T=TT | fq arf^fq^T qqqf-^^qqR PTT^tcrqtfr 5iqT [qtq^^teft
tl
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•«-
A'r -4* N

fit"
0

----- NXA.v AvCi*

M i -4* C'A
Ay NaCtf -iil .

I r;Cl*v _
Ct ce."

JTf3T ^ |?fT5TJT ?T 'T^^T I^TST^T srfTO

^T srBTc«T fww ^ m f^f«TcT ^cTf? STccT ^cT | I

(Hodgson) sfk ^3^% ^ ^
f^qr cT«rr 3T^rift<T*r ctitt-^ sftT 35 sfci^rcT

fTfy^wtfcrqT sf^T % *n«r (refluxing) p-^'tfr 3ft^

p-rirnffr^r^sfl^ i

'Ir «xNs.aMH 4_

if S*-/VQ^ %Ci^/W^T

+ Iy

^Oi./S^l.M ll 1_

Gattermann-Skita synthesis *TT£T*TT?T-ff^£T

5T^FT % rrf?^ (^
*rf«Fr-^ffV5T) % fn^T ff^?r ?r qft qqrq qr nq: fqfq i

ft'ooc^ok'« o oa ^coo??cnees — 2.NC.CI4. W C
• J

Ch/^o. + I ♦
“ 8.''OH ^ OH» N H-2~o-C i

/Si

Gauche conformation fatJHtfsft

^f^tr—Skew and trans conformation.

Glaser coupling-reaction ^HJT-srfHfatnrT

afTfrfflFTi 3f^T srmfazpT ^ ^qf^% n ^srsf
Trrqrsff % w:\ 1 3ffvrf^qr ^r qr^ff^ftq
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Bnqfffsr^ 3t«j^i q^q%2 qi snf^ 5fV
enqsqq^r ftrft | 1 fafa 5^^ % f^rtr sqw 11

aftf 3Tfqf?f.qT3n fqf^ Sr qi^q % trq; a'tsiq qrt

^]fq fHt |:

taifqF 

Cu+

=qflp STTfq: ^qflFqq I sftsiq 3?T?fiq I atq: arfctq
^JXS] ^ fl^Tqq: ?t qqq “FT ^Jqq ItcTT | :

2R — C=C+

^iq^’qTqq q^T qqq % ^q atiqq^^70? fqft q^tT ei^i I 
q$qq srtqq q:r qq? q^rq| qf at^f fqftqq qff 11 q^ifq qf siq I fq q^suT 
anqq rq-sTiqqi % qrq 5qi qq^ 11

Gogle synthesis q^q? q5^q,Jl

/3-qfqfqTfqq iqsiqtfqq ^q|l?fT?«t qqhn«^ q
Bffqfqqr % qfcq qlfqq % fqqrqlfqqq'tqqq ^ a-qff^q c^fqjql qt qqr% 
qfl fqfq I

R — C=C - Cu+R—C=C—H

srq

R—C=C—C=C—R

qjq

-COi*
o

Gomberg-Bachmann-Hey synthesis q>»«q-WVqiq-|

fqqt bTtqftq rrqtq ^ fsbfqq qMqqt qt qqiq qf qq fqfq qf 
qt% fqtT qq qfq qqf q qq?q ^rfl | : (l) ^Ttqftq ^q qt ¥T^^3ftft- 
q7tq, (2)qTcq qcqT«? qr

sfft 3t;q ^7tqf?q qtfqq % qtq 3tf^f^.qi 1
3Tfb5f^r5fiqqT?q qqf^qqq, (3) ^ifqsrf-
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x-<C-,>-nw* Nft. N0X ^ HCl ~<^ y.Avtct' 0^ x

X-<f %- "iLc oh > X-<^ ^.NsrNOH (D
f w

x'<=>- <3>-vN =• N-OH -f x^0-0-'f
?f) fgfg ^ ^cTR ?:?} J?f^T ^ iTIr:I f | afa'^iT^r

^ ^)y ^ fpqfrT <7T ftcn | 3fh ST^rq (directing

influence) qi q;tt arq? ^7 qfcTT f i i?r q;? qzfm ^^r-
H-^r?r?r c^.-q7 arrf? t7 % f^rtr ^7 |

Gomberg-Bachmann reaction arfVfq^n

I

i*f^T7—Gomberg-Bachmann Hey synthesis 

Gomberg reaction tfwnf

q7 ^igart % qrq arpqf^cfi ^ ^ ^^^7

• (CfiH5)3CH-Ag---- >(CflH5)3C'H-AgCi

qq I|qrf ^ qqff |q?TI&fT?TrTqq % qqq

wiwnqf«n i\ | 1

2 ( c6h6)3cS=> (CgHgJgC— C(C6H5 )3

%*{ fqfq ^ ?qrq7 JJ^cT q^?i7 qr? qicfj foqi qqi qi I

Gould-Jacobs reaction *T?3-^q>q
tv

c-qrq-^F^Tqqt-^-ttfq^ff^fqipTq rr^sTp % qpfq-q'qToi (ring 
closure) gtTT 4-^Rffe?T7f«Rqto7;T7 q7 qqr7 ^7 irq, fotftf ,
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Oh

ctc=OR), ^ r^yv
VV'

CO'5 HI
-4- RO«

.C-H1 /X /N- N N

Graebe-Ullmann carbazole synthesis qT%-^e*=TR ^iqf^

2-^q7q7iT^rq^^q7q7 q qdqq7^r7 q:T srt^ ^ 1
^r qrf3F?r % flr«r srPfff^qr ^rq7 | vY<

fq5T qTcq qsqqq7 3cqR ^7 qw f^qr 5rrqr | I

- -u H ,.0^ hnot

?fT fqfq qrr ?r7rqq ^rq7q 11 ^ Rr^7 it (^ ^7 q|
it) ^qr=? qqfor qi^r it ^771 qrt^^i

(qR^T-, qiqqT 3f[fq) ^7 %% fefa ^ W ^ ^ ^ 3rT ?T^T ^
arqqr q?qR q|cr qi^T it ^77 | 1

Graebe-Ullmann synthesis qxt-SeqTq risiOT
g-f^ir—Graebe-Ullmann carbazole synthesis-

Griess reaction tftq arfqfqiqT
qiqfq^ 7*r7q 7 qy^Ttfqqq <Tq*r ^

arq^qq srt-NH2 qq fq^qiqq :

ArNHo NaN02H-HCl

ArN2+Cr

(1)ArN2+7-Cl"

(2)ArH-f N2 + HC1arqqqq

e-qit 7?q7^fq, trr^|R¥ ^7 sFRfqqr aTqqrqqq qqr fT?TrqjRqi7T?f 
qif^qq btht B^Rfqqr arq^R^t qq sntrq fq^qr stfarrq qqr
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^r^rcTi | | ^rfstr, 5rg*<T 11 I^r
Spft*T ^5%^ rT«TT ^ fTcTT | I

^1

Grignard degradation

qffatm ^ q^<5T: l^fm^T T^mari 
ftfq- i ^ q^^r q^ftrqn ?nP^^-¥cqT^ (^qR stf^Rnr^) | afft 
fqR qt^rf ^?qig qRt SRI atqqsq fqrqr oTTcIT | l

- 6r OH

Grignard reaction atfuf^n

^ f*r qft ^qfF-qfrt Jr tfn tfrs* l^rw^, fq^tq ^q «
aftT cffTift^l^, q^qtfiirqq % mu arf^fqiqri cf>T R—Mg—)5J 

q^TT % zftfqq: | R m ^5T eftT X | I
qVqi? arfqq;q^ | ark ^ ivn % qT®ftqRor Jr ■JqfTfr sk % ^q 

Jr STCcT ft% I i ^ er^?T^ ivT % qqr qr qt aRpfr % qrq rr^qtftrcT Jr | l 
^ arfeq^ ctkq: q^TT % qTfqk % qyq qqm qqyq 11 qkqiT -qf^T- 
fqsqi , Tiqiqfq^ rrsJrqq ^ qgrT ^qqtqt | ark q^ qrql q^qfJqfq ir 
^qr fq^ qr ^?qfrq % fq?rqq Jr ^nqt 11 srfqfw % stt^ q® 

qqR 11
?rTrq

qi qrfqq ariq % tot* % qiq feftqq ^?q)|T5r l

R'
\

RMgX-fR'CHO--------► CH2OH
/

R

2. qifaq arrsr % qV #?qT ar-q qy qktjft % STO
^ qtqq i
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R' R
\ /

R'
\

RMgX + c=o----- c
/ / \

R" R" OH

3. qrqf^^Tfq % qrq qrqfqq i

>rch2oh

4. arfqqTqq qq qr ^Tfftqq q^faqr^ q qrq ^q>ffq \
RMgX -{-02------- >ROH

5. qpfr, qrVqfqT art?: ^qkf % qrq fr^ftqrqq i

RMgX + ROH------->RH + R'OMgX

6. qr#q srfarrqqr^ % qrq qrqtfqqfqq ar^q (—COOH q^)

RMgX-f- H2CO

O O
/ /

RMgX + C ------- » R —C
\ \

O OH

7. WrW fr^qRqrfq % qrq qfrqfqqaRq (—SOOH q^)

o o
/

RMgX + S * R—S
\\

O OH

?q arfqrqqrafr qr fqqrfqfq q qqq q qrqqq ark qqqrq qr fq^R 
qr fq ^f?qq qr qkt%qq qr qqqr ^qq qfqfqqr t! qq^qr?: 
qrqqkqt (Walborsky) qqrqq( Young) ^ riTFqrcT%q fqqrfqfq q^q' 
qt fqqJr q»qV%qq sfV qq^ q^ ^f?qq |qr?q qr arqqtqq ^kr | i
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:VI*' X. + ft

^ '2-’ C ^^^3 ^5^ Ca;♦

r ' iLR- iV'tj V
I* ^

3T#^r (loose) (B)

A rT«rr B sfr^sr mir®? qT fjr*R
^Tcir|i (t^rf (Ashby) zw f^«T (Smith) % arfqrr ^ giffarr tn:

T^rrr t >rt?crr tt ^ ij^, fsr^^ ^ qf^oirr ft 3n% |
at^T ??rq ?Trpqrq?«Tr T^cft ^ i

(RMgX)
Gro'e’s process 7W JT^R

f^?r fa* far tit? *r ^qftqfa ^r rr-*>ffa it fTfTfaf^f. art^ 
sr^rff-q qrT q^ttTrfaf *T *r q*q i

ZnCl2
C2H5OH + HCl-------> c2h5ci+h2o

Grundmann aldehyde synthesis ftfa^

^r^rfT§t *t ftq^ apTr-fa^rfsT tr sfct w.i* *t rrq: fafa i 
fa^fafaq ^ft q?t n fa?* t—(i) faRiw^ *t ^TTfa'ifa* 
% ^riar arfafaqr tr ?r5-ifa>*te>* qrr ***r i (2) arr^r ?rTi 
5T?-^>*V*t* *r fat** ^qfTfa*(3) far^i tt ^faf***srTfaflfafa 
gRT 3rq*q* afti fqjT mf*t*T®r fa*tr ^rf-srfa q**r 11 (4) ^r^-arfa 
*V % *7* arfafaqr ?r ^?:*-ch2oh ^ *t qaT* *T*r
cfSTT 2fafacT ^ fa?rqr*-CHOH % 3TTfa*TOT % *f **T*r I
?* srfafarqraff *t f*F*fafacT ^*fV*Toft gRr sqqq faqr qqr |:

'2RMgXr=^R2Mg+MgX2^=>R,Mg.- MgX2.2 r----
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CH3COOHch2n2
RCOCI------- > RCOCHNg —---------->RCOCH2OOCH3

Pb( OOCCH3)4ai(oc3h7)3
^RCHO

TTfefa *rq*Tq *«TT gt*f q*TT % rrfrs-
glfal *T **T% % ffa faqr 3IT qq^cTT | |

rchohch2oh------

Grundmann reaction q?g*n* stfafaui

gfaq—Grundmann aldehyde synthesis

Guerbet reaction arfaffal

fafa % gt spiTsft qr^q-?: fa^T^ *>f ^TfT*
^rstT* *r qR*r 11 arfafagi & rrqr csroj qrr ^rffTfq*^ ffa 
sm % “ — H qTqi«q % mv ?t24cT ffa* q^r* sttctt | 1 arfafaqr 
mq qr *r srfar 11 NaOH aia^r Na2C03 *r % ^q *r q*T*r
ffai 3rr?n | arqgT srU rnfa** % fa^^r *r
far* fam afifri | 1

CH3CH2CH2OH-fCH3CH2CH2ONa->CH3CHCHoOH

CH0CH0CH3
CH3 ch3
\ NaOH \

2 CHOH------ CHOH
/ /
ch3 ch8

\
CH(CH3)2

Gustavson reaction q??RrcR atfafaui

r*** ^i ?q?r fgfafaffaqif q? ^rfa gfr faqr ^ ^ffan^ffa* grfft- 
•*rfat fa gfat fa fafa :

ch2
/\

XCH2.CH2.CH2X-fZn >H2C—CH2+ZnX2
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Ciutknecbt pyrazine synthesis «TT5T5ita

c-arfwfftfiTfftTtStjft % SPT^T^f 3TR ?!
*rt% srI :

4H—h2o
R'C0CH2R"+HN02------- >R'COC( : NOH)R"—

R"o
/

+H2oR'—C—CH
\

nh2

*

« ^ vo

C‘Ha!)er-Bauer reaction ^7-91^
f^stffi?«?TrqrT ar^f 9?tt% % f?P7 sw arf^f^ni i ??tir

anTfq^ 'Tsr-'-r |tcTT | (l) a-^fasfH ?r^ q^T
5^7 m?HTTS¥ qfr tar % ?wrT9i fqrzTT ^i^r |,

?T?q5:9icr(2)sn'<r q^ta q7 minri^ qfr tar q:7^ % 9i? sr^r-arq^s^’^Rr
^ta 3^7 qil^fta % ta talfta il 5TTFTT | I 3R ^(3) tafcT- 

79rfqq ^nr?^ % 3nq?ftqR«T ^ sr^^r qiccr fq^qr 11

+ Cl»scc c a * *- +
if* -♦ "iNb.'K

<^HsCtC.hf^&' + X -4- INq.N^

C6 W5CO. C.A.'h^ HaO haN co c R'< 4*
C4 ■+ /Vt.O«

.-1

C*,*/'.CC. fi4H2 +• C/^ /?'' cOC>t -* A^o-f- A/a■+ AVA/Oa

y-^Rf tlR 7ta a—(3 fr^ftta^qi 3TRff % afl7
• arfrrtai q i fqqr ^ri ?rq:cTT |:
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R_C=C —H + R'o—c—NhR—C=C—C—OR' + NH2-----

OO

irfRT ?r qqsrta cT^rr qqR^'t % ^qr qrc^ ^ 11

haloform reaction |?TTq>f4 arfvtr^qi
arfvifqiqr q qfq?r -trir afl7 qfr l^rt-^q art^

arr^qr % *rr*r fqqpqcr fq^qr sri^rr 11 qmqVq arrqtfrq it
Jptf ?> tfqRT 11

Br2
—> HCBr3+RCOO'CH3—C—R

OH-
O

qrfcrq ir aft arf^taraff q:r ^jq^r 11 qf^ft arftrtar 
qqqq ftrrqqfrq arq^qrart ir, irta q^r ta^ft^qrqrT'q ^ctr | a^T ta 
sricq % ffisr ^rwf fqqRq arrqq fq;qr qrqqr t:

Oh
a^jc - c — /? 4-'OH ► a>3c -<=•-« /3^jC -*-

0*5

Rcoon —»• '2>-«'3Ch' -»■ «c.oo

srf«rfiTqr aflq fetaq; ta^qnrqqm arf^tar w-Td |qqtfq* 
qgqq arq^qrsft it ^qq;r ^iq'Tq^r ir ^fqqrq:7aT ft srrcrr 11 *tf«T?r 
qrtstq- qrr arrrta f^rif^TTr arfatar qr t? ft \ >1^ ta-
tar qgaftfrq % *rrq qff fr qr^rfr | fqg RCOCF3 (R -nta^r arqqr 
^ta) srqriT % q^?Rf q:r srrqq % qrrq tafsf.qr tr qgqrqmq aftq 
RCOO' qicq fm | 1 %% arf^tar q;r ^qqtq irta qifqqRT aftq ifta 
qk'rqf % qTt^ir taqqq % ^q ir fRr | qqtTq> arRimnf srmrqt^ 
qf^rqr str qV^rr sttt 11 ??r arPqtar qr ^qq'rq srpr ?TR%fqq qrq 
% %cr ^tcrr I I
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Hammick-Illingworlh rule

jy^jq-feqr 5rfcTf«fTq?r i
Sff^^mfqcr (monosubstituted) ^ C6H5XY
X fTt% ?T ^ 3t>t. y tTfn q^ni'JT ^ x ^
3fl~ ?rf?

(sf) X t> 3t^stt Y arnicTFTW ir ^ arsqqr
(^) Y ^ffr qq q X t, Y qri TTqr®FHrT X

|T eft
XY ^r fer^r ^ten 11 

(it) fq;^ irf? x ^t 3rqwr Y q(% qq ^
(*r) X aftT Y ^ fr cTf^ % q^irm ff, *rr 
(?) XY ftm

XY 3TT«ff 3fh qTT ffteTr | I

Hammick reaction affafam
qrRrfq^T % itt«t srfvrf^irr fq'^TfeTfirqr srr^ff 3T4^n

iT^r^fq 3T?q 3F5ft % fqqrr^frqiT^fr^Tir TT f^qiT^^rq qriN^rNf qfl 
^ffirr ^r f^f«r i

-f RCHO->
\ CHOH-RCOOH

jHanizsch pyridine synthesis j[1»5IfT fqfT¥t»T

artT % mv arqtfaqi (qr
% sttt rqft?rq s|cqffft qfr qfr fqfq i

«C'OC scoc* *oc-. C. H t.C^L ^ N,c
c c^o 1

'■ '•o 0^c

^COOK

1-t- NH^

f?r arf^f^qr % 3t?jt ^q % ^fftst^frfeqr % f«rrq tt qrqrt- 
3ft:?T % s^eqr^r q?r qqtq ffterr | ar^^r % qqt

H^C. N
H
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qrw ar^T % f«nq qq % nqr ??W-3TiT ?;i qqtq qft fqiqr
srifTT 11

Hantzsch pyrrole synthesis qifqteq ?T5^i?oi

«- qeqTTtqqqffa^ qtrqq:, p-*Ptz\n$ZT aftT sratfaqr (mm 
^tf ttqt^T) q^t qn^qf^qr arf^f^qr ?r qr?qm cqeqiiff qrl ^?tt% w) rqfe

sC.00*

^ • 
o^Cn‘c'h3

Hantzsch synthesis ^T;5T?T ?t5^qwT

^%rr—Hantzsch pyridine synthesis 

Harries reaction jTTCta 3Tf^TfV,iTT

^ig-fqq; q^fqqt qrt sft^ftq % itt«t r^.m ^ ^Tqtfq^r qtfqqilf 
qft ^iriq qft arfafaqr i ¥?rif aft^tqr?? irsq^cff ^?qT^ % ^q rr q^rr ^ 
|( fstirir qi?tq arTqmarq q^iTior qTi ^tq-arq^q jt?t q?Tq7 fq^r sfierr |

^°N0 o 
fl'rf'c _ d

R'*“co+ ^"^“co -*■ I^Ov 
q^fq^ % *rm aftqftq qft ^ 3Tf«Tfw gteft | | ?f? 3t5t- 

faUT ?T5^q»q % f?rq qqtq fqiiTT 3fTqi ^ qgiq ^qqtq iT^^qr-
% farr ^tgi I I

Hass cyclopropane reaction jpq qTfqqtsit^q arfaforn

I

,cooko- HCt
4- Nh^ 4 ♦

- in-iP 'Cw3h3C rt
-*•**•• ■ I . . H

= cx“W,n h*c4.O3

qtto % qqtfrqYqiTiT, sftq qicg 1,3 ^TfqqrtTtqT^g qrt qqtq- 
q qfq-qfq % qi«T arf^fw it qr^qqtqtqq qTt qqiq qfr arf^r^qr 1

ch2
/\

C1CH2—CH2—CH2C1+Zn-^ H2C—CH2 4-ZnCJ2

Hass nitration reaction qT??3q 3Tfqfffi}i

srfafw ^ qicq-qrgfSTT rf qifftqtqni Sjtj sn-ifeg qT
^-vj^ qT?q%%q 5Rft | 1 475° mq qq ^q % 13 qfasrq qrq q.r 
qfqqqq ^tqr I qqr £qTqrf7q: qnt it qqi% % fqq jq: q^q qnqi ftqr
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| i 3^ % faq ^ 420° snrre^rRV ^rr | ffr^ ^Jr
%% f?rr?r >fr srr^r ^ | i ^ % ?rf<r-
?n«i aftT ifV ^ | i

Hauser rearrangement ^TJ^TT ^far^TH

^f75r?r-^«sqfr snfrf^rr ^rt ^qrf?f % m^r arf^fw

ttifr^r 3ctr % ^ ^r stt^t ^^rr | fsf^r^r cp.- srr<<r ^ctt?
34 f35T ?r srr ?r^cTr 11 sr^tr 3?rq- % ^rff st'k cT3r
fern 5rr ?T'T4r | ^ 43T 3rf«ff 4 ^rrr i

CH2N (CH3) 3X 

NaNH2

CH3

-CH,N (CH3)2

% 3c<Tre ITI^T IT STT^cT ^ | 3^ H

fafa^ ^HT^f % ^3^44 qR 3T f%?If 5fT | I JTf arf^f^qr STPT: 
4r^3r?r 3; frm m?r irf*T<=T ^ qr ^'y If^ 3r;q
3tt sr^ir m f3rqr ^rr frsFfrr | p-oJ%i^ ^Tfasra- f>

^ ^r^fq.qr 3?V f^^rf3fer st^tt: | :
1

Gt)
.N^l

C#-3

y\ / H1 
K^:

C,';^

_ x~ /Nrt-j. NKX

C;-b

H
'**

Haworth (R D.) reaction ^TW^T (snTo^o)

3^¥?r 35T3??r 3f3^T % ?Tr«r f%HT STT'Tf
11 sTrccr ^?3R Sr 3r?^ ^'t3crr ir trqr 34^?rr^3r ^frrr 11
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^T?fr?? 3:1 srifm ^ qr sncq ArCOCH2CH.,COOH fmr
| f3f?T% aTT^ET4 H ArCH2CH.,CH2COOH ff3T | I 3?T ^31? 351 
atlrff^q; 34¥?T ^r3?fT ^TTT =3^^707 foifT ^T | I V?.
arHif^qr fr^ 3ml%3r ^f^rirfr |:

0- <^CX ^tcc-a 
Xq---------- ,

c_o^

0*4..CMV CHX CCOh
M-*"

fH1
CHV'“

3*xi^rJ?3

0
Haworth (R.D.) synthesis ^T33 ( 3tRo-?lo) arirq^Di

3|3^ ^T?fT3:iW 3fl 5f4r^ 3ft n3- fcjfe 1 q|Sr il
4^3; % 4m stf^mftrf 3-lin sna | ^3 sit? Sr

3>tgtf45T 44^ 34 373^44, 4^t3R*T aft? iy?14fT3:vW ^tctl | I

^7^7044 43?T4t4 tt fq^^JR 44T3T :

cx-c.«MjC-oe ^
304^1'CHa- CO At Ctn,

^C,-4- I 4» Cx* , Kct.j- co^CM

CHxCHxCHx- C-OOH

snj^j «h

l2~ , net;

'4 —'

Haworth (Walter Norman) inethylation
|Rst (?n?2T 4144) ^f4?T4 arf^m

gt^TTify ir fq?I4T4 17347 44^ 3it 453734^ 44^T 4 itWcR 
3i3:41 I ?44 NaOH 34 ^qfmfrT 4 4fq4 4f^? 34 Stf444 ^t^ % ^4 St 
574)4 ^trtl I I
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CH2OCH3CHOH
-f2H20-|-Na2S04-f(CH3)2S04-f2Na0H~

CH2OCH3CHOH

5f^7T3?T ^ 3Tfafa»*JT %7qcT f^JTT

W\ |

Hayashi rearrangemenl

?lt? J??q^r7^7 jjT7T r3cqf7;T Snsft-^lff'T
«gcq?^r q;r fifTrti-COOH 3ft7-COR ^ i7«ffrl5T if ST^TTI

5rTcft I |

II

H*sc>>+

I ^ RO-^T^qr 3fl7 R' qf7?T | f5l?T^
% q7.T-fr«lfa Jr (-OR") fter | I

Hclferish method ^'sfTST fgfiT

% ’TT'4 ^7 q7iTT’iI
q7 fjRrora 5KT StfaWW I 3P*T
^7^ qJT ST^IT otcfT | STT’-ct % faRR T7 Sr>TR f I

pocc»-(- (2 — O “ CO “ C H ^ 
I

H-C-O-CO-CH^

C6Hff-C-H

H - C - O- CO- CX3

^ ^CfeHSOH

J-r ck^cooh

X^CLH-C- O- CO - OH^ 
I

H-C-O - cO - CH-j,

1. H-C-0-CfeH5
1 r,
c -o-co-cwj ‘r6 -+■ C <, MgO H

-♦ c h^cc oh

1128

Hell-Volhard-Zelinsky reaction

qrffqjr^ff spr 3rf^T7^ % ^ ^ SRR
^r sr^fw |?fT5r?ft^7or qf1-^

| 1

6RCH2C0X+3H3P04 
6RCHXCOX+6HX 
-> 6RCHXCOOH

6RCHoCOOH + 3X2+2P 
6RCH0COX+6X0 - 
6RCHXCOX-f-6H20

3TpfTfqiqr ^ c^fTcT ^7^ % ScSW
3Rq qr^rr q qq; arrqrsR qr cr^r ?fi| ^ f,r ^
fw^r 11 pci5^
qr ^711 11 W % ^qp?q q fq 3T^^i7T ^
qqm ftm 41 o %

% er^fT 3T^ it a-flft^q ^ '* 4
|i^r^q (Hine) % 4?T-qtef[f-qTF^7^ arfH^qr
«pt F^qifqfq, qYftqf % 3T7^ TcqF7?T % 3T^7 4, ^3 —

1X u ,.R-CH-C>o-*-n *-X
r R-CH =J C >.qm/?CHh-C^0 *

FqsqiF^ % 3Rfrr7 ^.t q^qr-q Ht 4^^^ ^

72TiFqq Fq;q: ^r 4 1

Henkel reaction aif^fq^T

frjf5iqq qFt ttWR % VW TT* ^ ^
3tt7 77$%£ & sr^qi^qi^ ^ I •

COOK
+

Q—COOK Cd +2

COOK .
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Henry reaction arfTTf^’Tr

n % m«r srr«Tf^ ar^r fg-rfm^r
^srmrfWf % ?f^R?r ^ ^ ^t?r ^r :

CHjjCHoNOo-f RCHO---- >RCHOH. CH2-CH2.N02

Herz reaction

r^RfV tt^jrfcfT ^rfy^r tt ?T?^? ^r snc=f sriJir^^Tifr-
(thiazathiolium chloride—zftfjr^F vfr 

% STTT^ycr ^ o-^rfty^rqm (o-^^i^^t^t)
“FT ^TRT :

j3
Jf- ^<'

^Ha
^•\Oh-S i C L -

^V^*" ShXX

TTf f^r^T %^r p-srhr^rfTrT % f?rtr €r srr ?r^cfy |
(fsr^ X=C1, Br, R 3T^T RO) i ^7 X-=H arw N02 cj't 
f'F«lf?r TT JTT5!T-Frr«T TTfcTP^m (S02C12 ?TTT ^TT^rfrTq) ^tcTT f ^ 
affcnr ^717 ^ X % PTTJT TT Cl ft7T I I arfafoTT-^TTafi ^T ^TTtrr 77hT- 
57v7 i^'i 77rjT 77T 3P7 TTr^fq-fT % f?rrT ^cTT I |

Heumann indigo synthesis TTT7 jfV^'

75 ^T 'Tf^TT afyg-'Vf’T^ ?f5%q-aT f | ^7^7 ^
^jfyfeTT 3jT?r ^ *tt*t arf^fw ^ 77711 sfr
(?TTf77iT ^iTrW7) % ^ 77TcTT | | 7T| JRT fSTfoSTT

% ^ 3nc5T ^tcTT | !
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------- »•

g?tfTT —Baeyer indigo synthesis 

Hey reaction ^ atf^flFarT

— Gomberg-Bachmann-Hey synthesiss

Hinsbcrg indole synthesis T^^tgir ?J5^wr

cHSSF'ETfS ^ hfflgtg
^fmfeiF ijifrg! % giqr arM^zn g arff^^T^ % fefa 1 ?g
•arffw^^t^rr Td i*5\z % ¥TT«? armfgg sticg 11 I>-

l ^SOjN*. 

x OH

H. OH >-h

2-h

O" —a*»0*7

Hinsberg method f^wr fgfti

%;5frg Ft^^TTT 3fl? gg NaOH % fng arfflteT H srm-
to, f^cfrg? sflT gg^gt rriftgf q?Tg: s^T qr^grgg gt fgfg 1 ?g?f
sn^firgt ^R-fgRZT gg'g ggtg |:

1NaOH [c6H6S02NR ] Na4 

(^g fg^nr)
RHN2-f-C6H5SOoCl -------- >

ffg^-gg: ^grg srfgSrg g’tfg^ ggrg | 1
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R
\ NaOH

----- * c6h5so2nr2HN -f C6H5S02C1

R
^ W'TsI 3^7 STTfV^farT if STFcT fw^

sn 11 srfoin % 3r^ arqiqq p-?Tf|q t ^qfrfqq: w srirtq
^nqr | qqfrq; ar qrt gqrqi ^ ?q% qig sTfvif^crirr 5pq
| |

srmfaq) % qT«r q^'iqqr?^ 5Tr<rq- fgqqq w fqfqq
fqqq f>% I qzfrfqj t-TT^r w.\ q'rfeqq qqq SR- 3nqi I :

oW 
1

A«-6 = N-R
OM

Na.OK ^ArA-S-N-R i AR- S=» N-R
U uo oA-.. o

fgqYqq; frqT'fr % q^qft^qTprf q g^TH % %q
qqqioi qft |tqr i

Hinsberg sulphone reaction f^q^q qf^q arfstf^qi 

fqqqrqr % qrq qf^qifqq: ajrql ^ frqiq q
qii qqqr i

nsox

Hoch-Campbell ethyleamine synthesis
^r«T5flq s^rq q^q®!

qfRifaqm q qfqqrq-iqtqr qt ^iq t't f^rfq fstqq q>qi^ arfq- 
*qq^f ^T SR'm f^qj 311^1 | |

NOH 
/ “f?-c -

s'
'v,/ \ t,

■* *b/C ------ CH - +c^x-cM3 -*- X net

-♦- x ns^ ^ ce -♦• hxo
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Hoesch reaction ^f5T 3Tfqf5pnrT

qif?r?qr HCI % qrq qfliq-^tqsq ^qtqq(acylation), ^5^ 
qfqf^qr ^qrqr | i

HCI
ArH + RCN-------- »■ ArCOR

ZnCl2

qfq^tqq: q qjq sreq 3TR?q? |tqr | fmS fa*
qqq arfqqr ffqqrq ^tqr 11 %qq ^qfqi, tpbrffq^r f«r^f ^
fa, qfqfwsftq fqqqqqtq qtfqqrr, fq^’q qifg % qrq ^tqV | i srpr: 
q'Tqt^TWffqt qfrqfqf q tfzu qrR vfc* qjqq'tqq q^ fqqr
sqRt q?qR 11 ?qq q^qr qrf^T^qf qr qqq'rq fqrqr qqr 11 
qfg qf^q qr^fr^qf *j hci qk ZnCl2 % qiq o°C fqqr qtt qrq q> 
q?qre sr^t qtqr q qqq f

^ qpqfqqr q| | l

Hoesch synthesis q?qqq

gfeq—Houben-Hoesch synthesis.

Hofer-Moest reaction ^PFT-qtf?? qfqrqiorT

qqq fqqq qqqjq'f qft qqffzrfq q faifi % qq-qqqjq q 
qfqq ^qj)ffq q> sneq q^q qTr fqfqr 1

CHyCOONa-f NaOH + i02-^CH;l0H -f Na2C03 

^qqt—Kolbe reaction

Hofmann Bromamide reaction jjrfqnrq q)^qt?q srfqfqwT

fq^qr mttfq *j irrfrq q qf^qqq, fqqq ^q rtqr^q q qqr qqqq 
qqqpq qtq ^>qr 11

1

Br2
CH3CONH0 

bqrqqriq "
CHyNH, 
qfqq q^lq

qqj^q q? qqrq q qq qtqjq fqqqq gTTt q^ qfqfqqr *\ qfcfl 
| q'r W-f q?T q ftql | : j
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j~Br2 OH [ RCONBrRCONH2---- ^ RCONHBr---- >
h2o

R—N C = 0---- > RNH2-j-C02
| i arf^r-

cpi srrftn 3R^ aftT fqqir^^tq % r?fq
Tft g>rTT 11

rr _ Hofmann rearrangement.
Hofmann degradation

—Hofmann exhaustive methylation 
Hofmann exhaustive methylation IfiNi*TR yh

-------- >

ST’qffiqt qiT q^% 3TjftfJT^ir ^^01 ^ afh fqiT
STTTq: ^ % f?tTTq;7<JT 5I7T 3ft^ qf?q#^ :

CH31
rch2ch2nh2----- ► rch2ch2n(ch3)3i--------►
RCH2CH2N(CH3)3OH->RCH -- CH2-f (ch3)3n+h2o

JTf fgfg ^TST^l'tfq-O^T 3trf? ?TcTCcT
zftfqqn % fetr Steffi qff oTTcfl | 3ftT
% r??^or q ftcTT | 11 ??t
arfwf^zrr qft f^n^fy^or vff | i

arfqfqurr fqsqrfqftr % stt^: if ?r ar^qiq fq-qr qirr 11
qtfqqft 3tq^s:?T

fgaTTorf^^ faTTqrTor qqiq (E2) 11 E2 si^R fq^fq^T fqrcn
^rr ^rq^rr | :

^qntn qifjffrqr jftfrqffS^t-l

cm
CRX ‘^■Oi^,x- C^x OH M

""c ~~-

h-jO -

i\ *r ftqiqq arftrfqsqr qq argqsfto rf^r ft|q;f%qf % q*rcT 
% f^rq; toi 11

Hofmann primary amine test srT«tr»Tqi q?lw»!

1. qr«tfqq: q;> q^T^qjM aft?: q-rstaq ^Tffiqmw? % mi
qrq% ^ arifsteT^Tf?r JtT'fT | fsnrqjt arf^rf^ t •
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2. afhc qrr^q srsffcqjr?^ ^ ^ srmfirq?
^ ^qqfyqr q^'TTT?^ % mi 77 tfTfff % ^ ijtj aTRfV t

3. mwtfk*; zftT % ?rr«T srrqfqqr ^tfy^
fq^HTqfyq- «rqir q-qm f 1
Hofmann-Loffler-Freytag reaction ^TWiq-qttqiHT-qr^Tq Jtftrfaan 

—Hofmanii-LofBer reaction 

Hofmanu-Lofller reaction ^fqjqTq-qtiqj^rT atFqfqmr
m |?[T ^jfrq'r q:r (fqqir ^qftqq ^ 4 qr 5 ftqfa /

q^r^f'mq^T) qqq^fTqt 3rr?r if: qr«r rRq f^qr 5TTqr|q'T qrqTtfqqfq 
srqqi qrwfq^q mm |

« CM^Cn^ cmxc Hj. n r' _

I

I

* /? C HC-ti A^^/j 'I
CLCL

R

?qq R' qrqt?qq: iVfeqrq ffTcTT t fqi^ qr? q?q^f7qr 
fqqrqq ark qrr srqrfq q:qq qq r' qfr srq^ h qr $ q^qr 11
arfqf^qT % q^q q? $ qqfkqrq gki t fqqq fqkrq q^qr^r qr^^tqq ^ 

qq| 4 qi 5 kqfq qr arfqqqq a^qr 11 |qt qq q qqq qq?or
(closure) qrqi | i qirfq qf Sffqf^qr 5<sqr gT?T ^qfrq |

arrqstqq: q^f I sf^T qqsp fqiq qr ffROR (irradiation) stfr1 7rqr- 
qfqq: qrqqqq (initiators), qq qqfqqTfq, q:r qq'tq f^qr qrqr |t
f^«nfqfq gqq q^r? qfy | f^qq ^q t?, ariqfTqr ^r?f r^rq 
a^qi^^qr ftqr | i

SRVq* : ** C/~<i /v/?'

3trq

qq

K* ® y
" ^ ^ Hr!

© , + CC

CL CL

RChi cer^ cm x c

— chz
^T^qror -. \

R — C.H'c->
® ©

©Ren Ch^Ch^C Mx + aCt^CH^CH^ Crtx

CL
~ ©-♦- Rch^cm^cm^ch-^ r^btR1

t
Q-Ch. <UHX ora CMX ®hxh'

CL
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srf^rrifr | ^ 'T^ ^ f^r^T'T f^Tcrr^r^nrs
%^7 ftgfcrq?: fwcir^cir (functionality) ^ ^ TT^rq^r

11 arcT: ^ am q>firqff, f^cr. ^m-?T?sfr ^ ^
FT ^qjMt f»T5 |f 11

fj? arfirf^crr qTt ffarTR-^fam-tm*! arf^f^r tft ^ 11

Hofmann-Martius rearrangement
N-tVfr^rrfM'PT frfftl'TT^lT ^

Ttfa^fte ^T?ft|^rr?^r qrr :

h eiH Cl
\/

nh-ch3
\/

NH,

ch3

•^jj- qfFT^^nqFT % ttt^ sriNft srfFmrqjT ^"r fft ^ftt 11 
^Tnrm « 2, 4, 6
qefhm 5rTc^ ^CTT I I

qrT'ff Jr ^fqi^rT'T-qifsq'TT afcTTT^ irr^r «rr
frji^r sftT ^;rfr?^ (Hughes and Ingold) % Trqt^qiT %
SN2 f^rf^fq sr^FiTf^FT qrt sfr ?fr q^rT I :

'7f7or

nh2H2NC2H5cr

4 C2H5Ct.

4- C1-c2h5c2h5ci
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1 * » 3 >•».0 * — 0 
a/h.

cl Hs c1h4<
NM,

0 *•# <•
**0C1H5

cihS

‘•*0 0
^ r^ifq^r % <T^ ^R R 3^ |fcft |

f|R^T?JT (Hickinbottom) Fl®?T fT^mzff ^ arfirfwafif ir
% q^TRi «ri i

Hofmann mustard oil reaction ^Ri*TR mzi a?ftm affiTf^in

^T>^r, qrj^ ¥T??T^T^ FTSJTT JTR^pRT % frr«fq
^T q^'TT ^ ^ 3T1^«TR>?TT^S ^FTTIT 3fr *rR | , arf^^f

fwRf^r srRft^Fr | ^r sf^ft | % sr^Tqmsfffm
^T JTEirq^f % ^-Cf if | :

arr^r

^ •*- s =. c «= s
^ AWC s + ^ 1HCC

Hofmann rearrangement jriqRR q^R?m?r

f^^fr qri afl? eriT (|T?qT|?n??) % ?im arftr-
f^r I ^ 3F9r % rrcF srur ^ ^ Co2 % Rqr^r sriJr ?r ^T ^ 
5rTC!=r t fa*™ q7iTT0i qR jfRT 11 f*T armfw Jr arr^t-

q^q^cff % Jr ftcri | Rr^ btr ^qr? qr^ ^'t |:

RCONH2-f NaOX-l-2NaOH----*RNH2+ NaX4- Na2C034-H20

qf? q? |?fm rtqVq €\ arfamr ^tR^r RRqif ? 3rf>r- 
r^qr qr^TFft | i

fqrqR ?r^i q?gFT ^ arfqf^qr q-^ f^qrfqfq if qf | qfr strq:
flqqrR 11
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o o H
» [r-cX -v •

- ■ ► R- C - /SJ - X.
OM~

*OHR- C. -

0
- k X

R-M = C — O —- CO^

t?, ^ arg^q t i ffr srfTi-
fam ITiftJT 3T?rq73{>T f^fTJTTOZT ^tTT?^ % fair tft 
^tfTT | I —Hofmann bromamide reaction.

Hofmann-Sand reaction arf^m
WRk ^ IT^'-afrf^rfqjjfi # ?TTJtTf?T 3ffa-

fsr^T^ 'TTT^cT q^friqi 5R?r I :

RCH --= CH2+Hg(N03)2-}-Na0H->H0. CHRCH2HgN03 + NaN03

Hofmann’s rule

f^ft IzitTf^^r aT^tfnqiT % 'iftfofaifr % ^ ^ -3^15
^ arfTff^qi % qin^T |iqf | fsi^Tn fTfftsrq q^m
•wr tforr | fcrcrSfr ^q?T ^ ^ | aito
^T5ft5rq q^qm ft?r I) I

h^c

✓ - (
*¥ Crii-C-t-t}-* **

OW
H>C' «

^qq>^T ii 3t?q frqrfqfT afrftrfqRt ^qi?, stif^d-
(CHgJaC^CH;,, w?l sr^err qi^fq^r ?r qqfj | 1

Holleman’s rule 0?q*i

t?3f^ o^q-rTT q fcfSIJTJfr qffT^Tqt qil, ^?ff og?q?* ^ 
^ qfcT^Tqt % srfq*£ ^ ^ qqfqq arPqfqfqm't qqiq q:T fqqq I

133

fqqq % argqTT ^ ^rfql-TTr ’tfr I fjR^r ^rflrrq ??r ^r 
frtar I: ’ •

OH>NH2>NR2>CI>Br>CH3 

sf'^r qqg faz ffcT f :

cooh>so3h>no2

^qrq % ar^qrT srfqf-qTT ^ eNq^rr ^ ^?r
f, qrqfqr q-Tt fq«si q:q ^ 11 ^ qfw^qm ^

fair q*gq ^qffqr f-^qq H q^ fnqq I I

Hooker reaction fTPT srfqfqiqT
fsi qqqtfqqqmf q qfcr?«rrqr qq^t ^’r qfa (shift), fqq^ qrq-qpq 

^rctq q^fqq? ?rt:r qr7q-'!,i%qr qq sqfqqT^q'q o.t^r I *

• t
•v>>-^.

CMXR
' 30

v OH

4. C Ol -4-M^O

a

Hopkins-Cole-rcaction 3Tfqfq;qT

qqfgfrq; srr^ q sfl^q 3^t icrrfqfqqfoqr arr^t qtr fq«^ 
fqsnqr ^rcTT I ^ tqq'r q-qq q^q frar 11 

ttqr qgqrq-t ffr qrw^'rqjq qrfqqr

^rq qr?

C H ^ . C H C o O H

% qiq tfqfqq Tiflq r^fqfT ^qt^T | I 
qf?q (qq^r qtr q^ftq) qq qfr5T<q % arqqrq 11 A
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Horner-Emmons reaction

vfe 3rf*Tf^crT ^ stir ^r?¥f (yiides) % fn?r
ffTR fp^rr irrrT ffr srf^r^q-f ^ f 1

o
p" ~'^3g _CaC-«'V

< ‘R‘
C#?0^a P - CH -*?" r^O')xf> - C •

O j?' or'

tFF^TT % STIR 5f>>

^r-»r | 1 ^t^tt €r arq-cTr ^ 11 q-f^-
H' JTiT? ET ?T n ^TrstTf % JTTsq- foqr ^TfT | Tr^%

w?t % m«r ^rt fw | 1'

Houbcn-Fi>chcr synthesis ^tf^-f’TisTT

3r>T tj TRFrfRr
fer srr=r ^r^fm^W^irrTsr gftfejfR % snfnr sr^r-an-^JT q- 
qrt^T^ sf> ^qrfrr 1

NH
HC1 KOH

ArH + CCI3CN-------^Ar—C—CC13----->ArCN-f CHCI3
qr Aicig

^ arfafaqr frr ^srq-trr I 1 

Houben-Hoesch synthesis 

Zfm—Hoesch reaction

Hudson’s lactone rule

fqqq % griTT 3R?fi q stir qrqr q srriTr^w: ^ot-t
% qrr qr^T qTqnq % faRTtf qqrqr 5TT
q^qr | 1 srsrq) gq w.t sqm t.t* st qf? w ?qm st fasprim
^T^ffr^qq qq^ qrf m E> q> q^'tq eftTir v\t. qtf afti
q'r q^q qrq ?qqir fter | i fq fqqq ^Tr sq'rq sr^r 3^? # *n 
^ % 1\
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Cooh

1OH oh
v HO*0 H H

H -OHOH
OH

Ch^oh C HjOH vyf*

Hunsdiccker reaction atfafaim

—Borodine-Hunsdicckcr reaction 

Indole synthesis

qqm qt fqfq, rrfqq fasR ^ 1883 q STR fq^T qt ^qt 
qil^fqq 3tiq % ^fqq ET^ftqR qr> atiq (qi fqqt qqlTT??) grn f^q 
2-qRffqqfqq; ariq sfrqfqq fqqr qRT | fqq% fqqTq^qqVq?0! q

SIR | I

- c ox
COOH

Jacobsen’s rearrangement ^<r.5qq qqfq^qtq

q?q^q> arrq qft qqffqfq % faRT q|qfqfqifqq ^qiq 
Jr fq^qrq ftf?qq qq^ qi l^qq q^qm qj rrq: iqyq 2r |q^ ?qtq qfr 
arfqqqq :

H,Ch3c

H8C

q^ 3Tfqfq.qT qRfqq qqtq % qe^stftq qfqtq % STU ftST | cRT 
qf qqyiqq: qqqy qq: STWqi ET t ' ?q Sifqfq.qT q;t qts^fqq: q^R 
?q qft? ^ I fq: ?q^r qfqq s^cqRf (vicinal benzene derivatives) 
qij qqjqt ^T qq:qi 11 qfqq ^?qJq.5^qR q q^fqqi | f^q^T qtfqqt

4
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tf'rpr arm?* f^fcrcrr ij 11 srfaiw irlf»r^f % ^r«r
fT^r 5>cfr m-NH2(-N02,-0cH3 ^t-COOH Fnr^ 11

Japp-Klingermann reaction STf^fspijr

^rf^flTcT ir^%?T ffJTf(=CH) % fTfs? 5Tf3ftf?rqq qrV arf^qT | 
f?r arftTf^r % srftrqrr^
3fqqj?r STTT 
frr=rr 11

fffofacT
^ I 3ftT ^fT^|T?f3r>?r ^cqr? % ^q £r qr^

X X

R—CH 4-ArN2 Cl'------->-R—C—N—NHAr-f YOR

Y

X 3ftT Y (^-CN
-N02 snfej ^ | |

COOR,-COR;

coo«
I
c = ,^-HHAy + CHjCOOHCH^'-O Vf-OO/? Ay C? 

C^3 C H3

C-OOR

C —A/M Ay + C^Wy'OOH
C.4 Hy CO - C* - COO* A-r A^Ct"

iC«M Cn

qf 3f5qTq ^qTqr ff^cfr | fqr fff Sffqfoqr ^ ^-ffT
arfqqTRqr q^ C6H5CO-3fqqr-COOR ft
CH3CO—qqr-CN ft C6H5CO-affqq: qfrqftf (labile) |>qr ||
f© ft 2 qr 3 ft^rfqa- ^qrqt q:r fq«r<T qp^r |ftqr 11

Jourdan-Ullinann-Goldsberg synthesis
ftsftqor

ftfttq O-^rftffqqf^qr arr^t % q?jq-ftqTq STTT %
ft?ftqar w'l fftfq i qfttq O-^rfttfqqf^qr SF^rf ^

k
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gfj -'j ^ qTr q^^qT-f^qr ft spert sft?
arrr't qft qv^qq fq.qr ft qpcT F^qr 3fT 11

0 + No.-CO3-H I -+■ HtiQrr 
+■ No^HCOi^' COOH

1^3.50 ^ 
-MxO *

Kamlet reaction wtftf’qqi

fq:ftT arrtq arqqy ^tt7 tj qqfrqfq ft ftFq-qifst q?TfT,ftt % 
f-mqq qft ftF^f^'t % ftifeqq ^r^qfq-^qrqi ft mv

ft qr^qTftfrftmftr ftt qqift 4ft ^ Fqfq 1

GH2=NO2.Na-j-RCH0HSO3Na—

frqqq

RCHOiiCHjNO^ -f- N i2S 33->

Kiliani-Fischer synthesis ?T5?iqaT

f^ftt rfcpTf ft qqqq-vj'^T qft ftqif 45lft ftt iqfft 1 I^Efft qqftq 
qqqior ftjgqiq 3fq^I 5ncq tVqi qrqi I I qqqqq ft Hiq

*0

filffqq qiqqT.;^ ftt fq;qi ft qrqfti^iftfq sn^ ftm: | Fqqq; ^^t-afqqqq 
ft 3fT?r qqqi I I ftn ft afr-q ft qrr-q ftqftiq ft 3fq=qqq ft 3=5rf 5rft-<T 
ai^q iiftr 11

COOH

CNOH

C HCs

CHOH
I
C.HOH
I

C. H OH

CO --------J
I

CHO
I

C.HON
I
CHOH

Choh ChonJ Hqj Ha. , 
c ------- ^ Chc/v CHOH C HO M c -. OHI'&c$l2j‘ 1Choh CH •:. H-ot11

R **a R

fqfq ?ttt ftt ft?ftt|qftm ft qfftqfaq fqiqT ?i4;qr
I 1

4
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t°zn CMC
CHt,
I

C HOH

Ic OOH

- - v CMOH C«0*

— -------------------->■ CHOM ---- - ■» C»i -----

^ ^ w CHOH CmOh

C.MOH CH^OH

£«a.OH

CMOH0CMOH
CMOHHC.N4

C H 0 H 
I

C.H OH 
C. HOH
C-M^H

C H O H 
1
CHOH

* C KOH 
^SO<. c M OH

i

C^OM

>f-

ffT^tcTcT: 21 <742tfr | ^ff^T j?T5|T3R ?TR?TI?¥ %
% *TT*f fl* IT 2> *n?RtfT?ffJT | I

CN CN
HCN

CHO H—C—OH-{-HO C—H

sw cRf ;;?T frfmd STFcT ^iffq l *T ^
przRTfr?ff?t arfcr^ irmrir sn^^rl wr%^wir ^qf^rr ar^mfiTfcr, 
fgarT^^r q^. qj-qq'T qfi ^^rTr | i fqffrrr brf^fi 3rqi2 ^^JTrr:

qeei|qqm | ifR fqqr qq'rqq £f|?T qq qi^i q |
wq q2?iTqxii -71 ^qqm |R?t str T;,^Er§ff (Reichestion) ^ 

f^STfqq-^fr % rqqfq ir 3r'R (Wood) q%^ (Fletcher) q 2- 
’fe3TTqffr<Tf^m ?r S-rssrmr-DRTfqr-lqmHt-a-^qsTq sn<<r *7% it f^ztr

1

5?T I

- c = 0 CO;I
H-C-OH

SJa.CN/A4aOH 
-OH ------------------------ 9 i-

^a^r=r

1
H -C 
H -C - O H 

ChxOH

H -C Vijayr

H-C -OH

CH^OH

Kiliani reaction atfafem

^%q—Kiliani-Fischer synthesis.

Kindler reaction arr^f^m

hjtr qrrqq qrrrrtTr 7^ ^ qfrq^q 1

\
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artTte q»r?tPT5r sg?, CH2 w?, q arqf^cr f> srrir: | 3t>t ar^ar 
q«T?,-CONH2 qqf ^ qf^.q^ ft ^tirtr t:

210°
ArCH2(CH2)nCONH2ArCO(CH2)nCH3

qf srfTrf^qr 5=5^ qiq q^ ^^rq vrqtfqqq qif'iq^Tfsf nh(1)2SSk 
qfr ^qf?qfq qt wmV | 1 shth it ^
qt^rfqqr qgo w* m, Tw>§ % qis q^ arfqfw
^qq'tqt ft q| 11 fq^^'Trq fp-trqq ir -/tstr q'r qqrq srt?: qqq: % fq^ 
% qiq qq fq^tr ^ri^r | 1 ?qir qft- qiqi-qqrf^ qqqt | r^q% 3t?i-arqq3q 
q qqcT rmr^ stt^ ^'mr 11

ArCO(CH2)nCH3-rNHR24-S---- -
ArCH2(CH2)DCSNR2---- >ArCH2( CH2) QCONR2

Kishner cyclopropane synthesis fosr?!?: qifq^tsitqq
srqq'rq qTr?tq'f qqqr qTr fr^fq)q ? rrrq qfqfqqi ^

qr^qq'tq'rqq s^q^qt qt qj uj. fqfq 1

«* r' s*
NHX

+ I
NIHj,

•v V ------NH
+ o', IK i N

-+txOa -y(- K n
H C-^ e ,P 1

CH^

Kishner reaction arfqfaqJT

ffen;—Wolff-Kishner reaction

Knoevenagel condensation qtffqtqn qqqq

qrqT^qqqr qffq q;f??fT?qf 3rt7 qtqtqt qr z—CH—Z'
arqqr z—chr—z' ^q qtfqqi % qm qqqq 1

STTT.q
Z—C—Z'R—C—R'R—C—R'+Z—CH2-Z'

O
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CHO, COR, COOH, COOR.CN, N02. SOR, S02R, S02 OR 
srsqcfr ^tf z ^ z' 11 iifez -=cooh m

srr f^^r^fw^fr^Tar |t srrcri 11 sr^??
cf> arf^JTT srr ^.ffr | r^^ir z

^ ^^3^ 371 RC2HZ. s?Tir ’Tf^q' ^rf¥T5fq- qj^T qTfrr^T STift^T vV 
fw srr ^r 11 ^ ctt ^ | ^ ^if f^r ^fr ^ *1
^I ^Tf^FT C-H 3T^ % fTSfbR S7K?: flTT 7'4^
r^-QT in 11 fw ?r ^ arf^f^r l> ^'rq- wr
?PTcrr t 1

^ X ^ > •'J <yt»j C& H rj f---<0 4. C-H^COCH^COOC^rly
> c6*S‘Ch=*^-C0oS*»

Co«^«jO'c.

\ - Cj-ff (|N*«,_
S t 'l >• J ~ — C H - ■VO-J

C.C, 
C-^3-? -

ic an(lit \ :h; -T^ 4-

On

C»v csn---SCfe^s +• CC6^s)1Cn1 <. N »-». - C-H-CtHf 
C4 ny -C - C4*v-

OK

(v) RCHO + H2C (COOH)2-->[RCH = C(COOH)2j->

rch^chcoohh-h2o+co2
Knoevenagel diazo reaction fe%ir?r STfT^ift arf^r^Jir

qr ?rrf?trfr^r mr mefr 11 ‘

ArNH2+RONO-f HX---- >ArN2XH~R0H-fH20.

Knoevenagel-Fries synthesis R>ff^»l5r ?T5?rJTnT

sm 5TT?rfqfT^ % fT^trr qrr q^r foTHij-
q^i^rqifrfF:^ qRT % ^rq- qT ^Tfr^r qf2:r srq'iq fcp^T 3ff=|-T | ,

\

l
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^fjcfq—Hantzsch-pyridine synthesis.
Knoevenagel reaction (1898) atfalfaan

^ftiq—Knoevenagel condensation.

Knoop-Oesterlin synthesis
rr^r -+I3T arr^fi % ?n«T armf^qi f^i ^

arr^ft 4i q^- r>f«r 1 q^ strict ?tcn 11

Knorr quinolin synthesis (J886-88) ♦TIT
STFcT qTTIffr k H

fq^?fTofj?n 4^1 I

A </«
C£^5MHa -V

R'o'^^o
—/? C>^ 5s

Knorr synthesis ^5^^

?feq—Paal-Knorr synthesis.

Koch-Haaf reaction
4fr ^ ^ % inM^j

f^srr^rfqrr qmfsft sr^ t > ^
qTr arfflf^qi ^ tor an^i 11HCOOH sftT ct5 H2S04

3r«rqr fgrr'nr^ f^t^R it rit an^ *t ^r^t-
sritr^r, fw tV-qi w.t$ ^ qcftq^ %

1

it ^TcfT o

Koch reaction
aftfarfafft ^ 3tT^—^af^ci 4:1 q^ tqiq

H COOH

1

H
— C— C——c-c— +co + h2o----

I 1??r fafa % ioo-350°C m«r 3fiT 500-1000 3T3*teefor ^rar qr
aftf^lto 4ft 4-T^ ^t4?n^ 3ft? 4T?ft % ^TT«t f^T 4Tt ^ | *4^

5T3
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3T^ ^ fqrqrr ^frTr I I *T3 BTf^f^qT IT? 3T?F«TT3TT
Jr 7ft 5fT 5TT TT^ffT | I qi? aTTprf^q ^T To^f 3rtT
% 'FlT2i fq<47' qft 5TTTT aft7 gjtq: ^t? qqqt fqqmt 3rTrT eft W?t 0-50°C cTiq 
TT 1-100 qffif^Ffrtr qq qq?q fqrq; arr qq:3T | i qf? qqsre qm>qqrf^ 
3t)q qiqt ?Wf qft qffqq- stf-t ft srw f^qi sttit eft srfVrfw qfr qr^Fq
qrq qqr qrgqgnf;^ ^T5J ^ fq7qT ^ft FFTeTT | I 

gqqi— Koch-Haaf reaction

Koenigs-Knorr synthesis vtffFq-qR

i{qtf?q iqrrTtf-'iq tqrz^arVv st«jwt qtqfqf arfq-
q iqrfqftqr^f qft qqiq qft fqfsr i

C£

2 I — t -4- Z&Oh -4 A'j-.CO-j.
^-c-o^c I 3

. ko-C —O
K -C OAc. I

+ -lA^Cl -*- -h C„CZ

qq Nrqq qi-qror aftF qq^ qq faqsr-fqjqrq flqr | qt
3T:N'i vjz? qzv. qrqi^ ^tq 11

Kolbt electrolytic method *Ft?a foaq-aTqqsqt f«rfq 

^t^i7—Kolbe reaction

Kolbe electrolytic synthesis ^tpq fqaq-qqqsqt qs^pq^

^■f^q—Kolbe reaction

Kolbe phenolic acid synthesis qft?q qftqiFftq arr^ q'5qqni 

^ftqq—Kolbe synthesis

Kolbe reaction qft?q arfqfqiqt

ariqt % SFT-qqoff % fq^q-irqq^q q gi^ft^iq^r ^'t
qqiq qfi fqfq i

fq^q-srqqjq
2 RCOONa— 2 H20------ R— R + 7 C02+2Na0H-f H2

148

q?r^Tarrq:

^ C*-f^CO<3/V^ -♦- ► CW3CfYxC.^-LC.»txC.':fJ_C4fj,

■ir?}^ JJif * .* *-

-*■ X CO j. f l/via,OH > Hx

I** % arfqf^r qr f?FqR ^qqrr qqm qqr-arrqt % fq%rar % 
fqtT fnqij qqfqq aft? fqqq: ?>qf q^R qq qiqq ^ ;

(a) R—R 
-> (b) R'—R'

(c) R —R'

RCOOH

R'COOH

?q srfqfqiJrr q:t qq^q % fqtr qrq-^qrqqRt, qiFT- 
qqcqr attT q^rqfqq: qqq q;r q^q qtjqratt qr qqtq fqqr qrqr| i 
qqi-qiqr q qr*r q^qr? sR^t qrqr q qt^q gtq 11 a-qfqqqrfqq arRft qr 
qjq qr fr qfTR qq qrqr q q^q |iq | ^ ^ | ,
qqq^q 3rR ^^Tq^qr arrq arfqfqtqr q^T qrrq 11

qq-qrqq artF qrqR q ^q qfqfqtqr qfr fqqrfqfq ^r arsqqq fqrqr t 
qqq; 3T|qiF trqtq qi qqqtfqq^rq artqq RCOO" fqqfqq qtq | 
qTq;? ofR qqifqqq % qqqqrq'r % qrqR qF ^qq qqqt feqrfqfiq ^'r qfe 
|tqt I :

i afqq:

RCOO -> RCOO -he

RCOO - R -f C02
— R—R (q^qqcqi?)

RCOO -f R RCOOR (qqirrq)

RH-J-afTfqf^q (qqqrq) 

q?q fwfqfqqf qft a.^STt qf fqqrfqfq arfjqT q[?q | ,
qq^qq (Eberson) % st^r ffqrq q^q, ^q>q qF qq^r ^tqr | 

fqq% q~ ^qqq qrrq-ffqqq aqqq qqq | |

2R'

iR -|-R

R-----:-R+-he-
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Kolbe-Schmitt carbonation wfoir-f?*!?

cf^n—Kolbe synthesis 
(2) Kolbe-Schmitt

Kol be-Schmitt reaction 3?fafwi

irq 3rf*T%qr ft 77 ^ft ^1^ tt tt:
ar^'f 7f5%«srw ferr sttctt | 1 ^r^Torm, 

130OC ^ ^ fTTq- T7 xfrf¥JTq an:cT(o-^fff?ft %r3ft^

arr^) ^^fFtr | <T>$fs?nm ttz ^ cttt tt

5rt--?T a^TFTT I I

reaction

*RJT

C6Hs0Na-fC02---- *C6H5OCOONa-*C6H4(OH)COONa
C6H5OK -|- C02--->C6H5OCOOK^-p-CgH4 (O H) COO K

% stfesri? ^ STfsrr^mi? % *u*q itit ^7%

T7 t7f5r »T>f¥^lT 
3ft7 r^7 ^or 120-I40cc erttr T7 ijjf %qr , 

^T1- arftrf^JTT, % frr^q
I 1 ?T?rff% ^Tf»r(Jones)^7 ^ 37^7^ ^7717 %

^7 ^erm % ?;% ^rt; mf¥?riT 3r>7 ¥rprmr?s
| | W^r% 37^*777 f?7 *Tf,7 *TT 37^77^^ 3^f%?Jn?7 ft 5TrcrT | fT?rr 

37^7^1 % ^TTOr rr 77 f 7?fT5r?T 3TT f6r??TT7ff ft 37TrTT | 
*7fi%JTr! q?r7T777r^ ^ Iff ^TJT 7r-?PF?7 % JTT^7I7 *7 ft-TT |

sr^^t ^TTTTT '4T I 3Tcf it 7^7% 7

*PTR

I
I

^ ONo v°^ NOAJoi ■>

Orga ‘ 
+ ^Cc*o

v° A-oh
\^v C - O^sifc

ti "*’

XX V.

I\ o
O

"n 4-> ^<ch

^7^77^ (Nierenstein) 37^7 fTTr^T (Clibens) ^
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77T sfqtlj 17?-frfff?rTt'^r;TT7|'T % fTPT f^ETT ^77% ^5777^7 ^-fTTtt'wfTT^ 
37rtT 7tc7T |37r I

f^JT^Z7 ^7777 TT 7f 37^7^77 7777?7 ^7 7f | i %^f»7t%3r^ 
(Ciamician) aftT f?T??T (Silber) 7^77 ^ q>7frt7T?7t57 ^
amtfH'qrf 77f7T?77 % ?rr«r 77 7t7% 77^57.37^ 7TccT 
f^77 :

ri [-- \ r~J
^Co\K*

I
H

Kolbe synthesis 7tt?7 ?75%cr«»T
77^=7 5777777 ^t it C02 ?r77 7t77^t % 777^^t7J7«7 ^

^Tt^fSTT f75ff77t 37T5rt 7ft 7’'77'T7 :

OHOH

co2 COOH

NaOH

f77 f^f^T 5777 JTt^fIfffV r7«T7 <T7faf7?ff77 37t7 f77>57 377f^T
^ 777^m€rsF7'T7 f7 37^ 177^7 it ^cq-7? S7Icc7 f>^ I I 

f9T7? g-777 STSrtfacT f^f«7 it 777^tifst77717 «7^ 77 f7>^7 577c77 | 3ffaif> 
^775 S7Tcr7 ftc77 | I ^7777^ ^t TT^tf^^ flfo it ^tsTT5T 37t7 K2C03
% fnsspir ^77 ^=5^ ?7? T7 ^7^t%7>P7l7 ^7*77 377^77 | I

3^77—Kolbe-Schmitt reaction.

Komppa's synthesis 9F7T^C7T 7T?^<sn»7
^rivq] 5777 ?77c7 37^77 % 775^*7 ^t ^ I ?ffit Tf^T

ifMz^ 377^771?? 37t7 7Tf«7^7 if^S Tt 37ff7f^7 if 6, 6-^7?irfa^ 777?4:ctt- 
1^-2,4 ^T?-37>^7-1 TSrffrTTfafT urZ* S77CcT ftcT7 | f5777% 57^-37^^777 37k 
fif)7 fftf^TH f7?Tt#tf77^7 ?777 377^47717 77 3, 3-57?^^

i
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stfcv fftar 11 3, 3-^r^f«r?r
| i

CoO^xHS-

CxHjO^aL
C.OOC1Ms\ »>

Ns cH^Ccaoc^fi^

o
y

(
cecc^j,.-

cO coonX o, ^AOOr-^ CHGT2.+- XT
C‘iJ H+

0 • V-aw)«-t f CO OH

;• tu)
il
O r.OOCj.Hs- 

OOCxHs- 

STT*b@&

. OH
fc 4 • ' '*"■>H '-icH H. \*-rrlt 
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Com h4 ■*>

oh
HO

3T*-?r

./C ■V
JCM^ coom C.OOH

^ffr fa* sfk ?r?* -qrrfa^* R*r*ir^
I 5*^q'r * sq-^ ^r 3fr fTfr-ft | fa** * fa*r * *f **fafa *fV fTcft 

5r*.TT *r^f fTMlfa* ¥T ST* f ar1* 3^7 3Tr?*r-
&<mTx*F arr^r % ( + ) 3tVt (—) ^fr % *** ^ | i 3t^.

**T*r I fa* 3Tr3'*'t^cq;>r7^r 3TI-* **V I ?*fa* ^ETT^r^ 
3TE* fa* ¥T 3Tfa 3rr5*>^*5tfa^ 3TE* Jf?* HT | |

1
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Kondakoff rule «Rfal5f>fa fa**
*T % *iq 5im **** | % ^fafa

**T7r* % *m Rfa^qi'T* arfafaq? 3?**c^ ifmr|*is? | fa§ 
^tt*, ^fa* **r % *1'* i?^ Jifa * *qq* |t* | * *mm a?fa *^T7t* 

% *?!* **r* 11

3?«?*r

Br2
{ch3)2c=ch2----- (CH3)2C — CH Br 

(CH3)2C^CH2---------> CH2=C(CH3)CH2Br + HBr
Br2

Br2
CH2 CH 2--------- > CH2Br—CH2Br.

Korner’s absolute method ^1*7 fa?*tS fafa

i? srfa?«riftmlr *fr f?2?fa w.\ fa^rfa* *7* *Ft fafa 3ft
fa^t* *7 3TT??Tf7cT | fa Z?fa *1*^ ITfafJTT'fy *TT S?*?? ( ] ) p-**Rl?* if 
faq? ^Tiq eft qsr fa-qfa^qiq^ *?*!?, (2) o-**?*** * fa*r 3Trrr fft 
fa-stfiTTifr ^cTt* 3ft7 (3) m-**iqqq * faqr irrir eft fa-5rfa7«?iTV 
*?*?* 5rfc* ^‘t* | i

Kostanecki reaction «Pt??fa*fl stfqfaqT

|1?fT>*1 ^ *T7i*t *] ST7T 3)1 ^faffr^OT
?mi I ■?** 3ft mfr*. -Jr*?* Hit* | fa^*fa7tJT 3)17 *5pt*i7*r 
7? *lm* q** I :

(r/co)2o

coch2<

*T*T?q*qi STfrT ** *T^r ^ *Tc* | ( qr*l^^l ^rfrqf 
% *?q c^eTf* T?1 q*l f |
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Kostanecki Robinson reaction arfafam
STf^taT IT itf?T^ft5T: bTi'-fr % 3lk flYsTTC

T-iW[ g-TTT o-|TffheV ^ % am?f[^^<rr ?TTT ^TITR 3TlT
^Itr STTd I I zrfe arim hfi mfesw ^off % gsfjq- T*<r4fe^
arf^ % mf^q-iT 5«f^T 5T?ftTr f^q-I 5Ti(T, f5Tfl?T ITlCrT I, m w

w.i qii^m-T'r arfafw ar^^r
i

Ct hfjCocMa

Kiaft method ^tq?

fqrTft' sri^r, r^siq wv % ^Tri-anT^ % 3tot ir ^T^^r-qTTn^ian qft it^tt 
«frf qriT qTt f^f^r i ??rif ^?TT-5Ti?r% #f^?T2R ar^cji sHtttit qir, 

srr^f % q:r ^qffsqfrf it, SRETcIT fqrqT SflflT t 3tYt rTrqS^TTT 
gcqiir w.i srfqifT^^r f^^rr ^r^rr 11

(R.CH2.COO)2Ca+(CH3COO)2Ca---- >2RCH2C0CH3 + 2CaC03
Cr03

2R.CH2.CO.CH3------

Krohnke reaction tF>i%

|5n?¥i q;T iy qfVsitT^ w>^ f^f^r i 3?iiT
fqfriW, f^7: p-nis^tTrl sri-^fsT^^fir^iT aA? arfr ir 

'tri % ’Tiq tar qfr srirft | i

Kucherov reaction qj%TT?J arM^in
«v

lT5f>^r5r?ff ir r^-3TRKrf % ?fi% sf^rJftsriT it ^r^tfuTT iftfiT^ q;i 
I arfafoirr qrr tjc^^or f I

HC=CH-f H20--- vCHjjCHO

2RCOOH -j-2CH3COOH.
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Kuhn-Roth methyl side chain determination
%r«T5T 415# fasjfa'JT
^^tfs'iTrf^ ^tt qrs! q’Rr^q: qfr Tr^-^^r it

rf«Tr ^fT rr TT^Tt stt^ qr^h- qfr j fir it arf^Tfi^ 
^ ^'n &Trf:?T q^itiri?? qtT !7UTir 5iTcTr «tt ar^ sttit: ^'tfirq* 
-tt snrrir fterr | i 3Tfq?nq:'w ^■1—c(CH)3 ar5T it ift^ tTf«Ter
777 77rfj7 sri-T it 7f7?fr?:7 7,1 ^TTcTT | I 5fr7 f77T 771 % %3cT 

art•17 qrrtiiiyx ^:, c (CH3) - CM . am 7t ^7rf77 Sfi^ it 3rmft$<T 
4TT7T I, 3^7 — C(CH3 ) — CH2—#ir 3T5T %77 arqqr-f: 3Tr?T it
3Tf77if 7 |ttt t 3T77T 7T | foT7 3{OT % 3T7 it TT^Tt-
Ttfrfift^ 775 7tir t 77 ^ft T-'tfir-TT 717 7171 aTff^rfr^ fti 77 
717 ITRTr t I 77 37c7 77^ w'l T'RTTt^q- f TTT fl'TtfT^ felT 3TT 74T7T 
I I 77 7TrrT W* *T 3Tr777Tc7qT STTqt77 fcif ^TTcTI | |

Laubenheimer reaction BT7R^T?7T arfafoTT

77 1777 ^7tf?7 3T?7 it 77 ffWTl^ 7 f7777 37 77T7fT:3>
3T>t: 7r7>S>7t7 737 7T7f7 % ryy^ arf^fer T~r TTcft | 7> Tt^T-^TT 

T7 -JcTi-T ?>7r t I S7 7T7'r ?T7I 77 77-7 T7 3tJt f 7T ^TTF r7r>3:f77 
7'7 T7 777 #77t 71 7T7I | 1

Lebedev butadiene synthesis 7373 537t7r|7 75777 

q77T7 7 53?r?ff7 71 75777 :

2CH3 CH2CH---- >OH2=CH -CH =CH2-{- Ha+2H20

75 ^ 7t7tr77 77i7 I 7T am: 7c777r fq^Tt 37 7qff7f7 4 7^7
7TT (7777 44 C) 77 7717 ^T3T t | 7 7:773T-r7H?7, f777t7r73: 7^7 
f77TTft5T7>3TrT3: 3>7‘t 3^r TT7 7:17 f I

Lebedev process 33;7

—Lebedev butadiene synthesis

Lederer-Munasse reaction 71^7 arfqf^TT

T~r7mr tt Tirqrf^fT?? % 7t7 7777 fmir o-ark p-^r?ff37r 
^f?5T7 t^Tkfsr 7fC7 |T7 | I f77 5TT75F'r 3:r 7-;773: % rtt it 77t7 f^T 
5ri7T t:

I

I
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OHOH

NocOH+ HCHO

/}

arW^r * ?rm arr^^^r |
w afK tti 3TT*tf r^ffrrn t't srfcT^^rqrf | arlr ref*
^»r 5^; ^rr ^Ht far^ ht% ?t tti: ^r
5>cn 11

OHH,
I ch2

CHo

\/
ch2c
\OHh2

Z**u%z STfTTT % * ^fi iTfir^T |, arciTtf
sirrTTfTT % 11

^ €\ foznfafa ^ 3TOT 3?T*rf 3t1t TTI ff«Tf-T^
<??: ^nrfrsf r^=r ^r f^cT^^V f^^rr ftcfl 11

Oh

-*- 3 ^ \1 ; + <** \/S'O
o

CHiOh*'
~y

:! ; *• ~ o -*■
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Leuckart reaction

fg$rq 3^:17 sR^Trzr^ f^f^rr ztt

^if^, arrfiffrzrrr tjvi *tm3T 'fmmzz % fer ^ 
wi srr«triT^, f?rf??Tfr w swm% i

R R
\ \^CO-fHCOONH4 — CH.NH,/R' R'

5* fefo gi?T ^mf?¥|rf¥ ^r szfm ttrfr^ fosr ^rr
B^fTT I :

HCHO + CGHr>CH,NH,-j-HCOOH —- 
HCHO+ (C6H5CH,)oNHH-HCOOH —

C6H5CH2N (CHg) 2 
► (C6H5CH2)*NCH3

?IT^ ST‘:f'TT ^ aft? SFT ?TtFi^r7T5#^
Sjqln f^q-T jfT »t?;fti | :

C6H5CHO-f HCOONH4---- > C6H4CH2NH24-(C6H5CH2)2NH
C6H.COCH3+HCONH3 —

■7^ ?TT^ft VT %g?T ^^qrsft ^ aft? 5|fts>ft % inq gft
w?f arf^q; itt^t sntcT fT^fr |

Leuckart thiophenol reaction : ?J7^T? 3?f^fw
zftfqqft 3ft? ft STRtaftfTT^ft (qfr-^rT

f^ft) TT qft fftfa | srftrt^JTT ft qftf if ftft | ;

CeHsCHoCH.NH,

I

A
ArNoO + Na S.CSOR — A rS. CS O R-f N, + Na Cl

W?T ST^R STRrT ^cTT? §?T?ftq ft aT^-anqgJT g^ffT
% f^% ’Trft'ftftPf ^'TrTr | BT^T^T W q7?ft q? qjftfq?
SRfH | I

ArS CS.OR-j-H20----> ArSHH-HSCOOR
3T^T

A
ArS.CSOR ArSR + COS
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Lcvenstein process STWi*T
^f?r^ arfafw % *&:£

farfer :

2CH ,=»CH.+S,CI> —> CICH>.CH,.S.CH2.CH2CI+S

Lieben reaction Hta* 3TfiTr^^r
nfk CHgCO-ff^ €r irr^-^r

3T?tHrr f^ffr |Tr3Tn *. % ?rr«T m *n€\ | 
eft 3T%fr q-?'t k «TT^ sfrf ir l^ft^flT ^TeTT t I

NaOl *TT
CH3COCH3------------ »- CHI3

h/NaOH

3fTf?rfqi^ 3Trfe 3T?q- TlvfnT. q'tfrJT: 'ift 3^ f^T ^ | I 
^ q^^r, 3T[Tf^ ^qrt'Trs? arf^tfrer %r^T?r qtete

q-! qqmr 11 afft—

HOI HOI
CH;jCH2OH---- > CH3CHO---- > CHI3

^ arfqf^qr swq k ar^rqr ^ %
^arfc^fT sfU qmcqqr fq^TTor % f^rn f Tr I afi qfer gqrft 11 
tjqrf^qrq frqq aff^f^qr jr^r qqtjtq % sr^frq fq^rq^ q srq^-fqq arrqsT- 
qjfq qfr qrqr q frq"i?:rq ^fr qrqr Jirq q' stt qqrfft 11

Lieberman Burchard reaction ^ftq^qiq arfqfqqT
sra qqr^'fq.Tq q qq qrqfq^m % fqqqq qPr qr?j qc^fq^ ap^ 

aft^ ^qfftqr % qrq arfqfqqi Tt qrqr I at iq q^-q
^*tqr | 1

Liebermann nitroso reaction qifJtqt arfqf^qr
qfetr—Liebermann reaction 

Liebermann reaction eft*rT*Tiq stfqf^qT
—NO qt —OH q^f qq qqffqfq q^rfq qmr Tq-qfterq i 

—NO q^| ^ q^qiq % fqq qqrq €1 ar-q qrqr qTr qp? q^qqfqq: qrq 
q q>qTt qqq tRrqfq q;r q?r fotzv fqqiqr qrqr 11 qqq q:qq qq qtqr- 
fjqr qq qqq fmr | sft qrqr q qq qrq aftq qqr^r^rq qqffqfq 
it jq; q'rq-F.q qq q qqq qrqr 11

!
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qdqjq qqfrqfq 5frq t-qq q fqtr i$j aft^ qtPgqq qy^-
51?? q: pq: Tqfsq q:T qrq^fqq: qrq q qtqqq qq fqqi qicfT | 1 aqq^q 
£‘ qi? wrq fqqrq q qfrqfq fqfqisq qq ?q 11

Lipp’s synthesis fqq-^q^qf

5’^Tq qr qsqqq qq rr^ fqrrqq anfqsqiR 1884 ii fqq 3 f^3T 
sn 1 ?q rqfq q o-^*frqT-aj-qqtTt^r?qTq q'i q'lf^qq ^3133151 k qi«r 
qq fqqr qr^T f l

Gch — cnee CjHs0^^
5

N Mj.

Lobry De Bruyn-Van Ekenstcin transformation
rftst-St-qfsq qtq trq:??TqT^q

qqenqrq fqqqqf if fqqtq anqrqf ^^qttr, br-gm qtq qtqrq % 
ta«q n ^qrqfqq gr qrqr 11

* ~c — o 
H-C-OH

C H^Oh 
-C = O

I -
/%

H - C — O 
HO-C H

«

fqsrqqqqfq qtfeqq ^ftqqr?? q^ qqf?«?fq ^ qit qqq- 
Mr snqq? arf^q fqqqq Spcq fiqr | fqqir D(+) ^-qm, D(-f ) 
wffr aft? D(—) q;q?Tq qqq fqq qq 11

CHO CHO CH2OH

HO—C —HH —C—OH CO

HO— C—HHO—C—H HO—C—H 

D (—) sfiqs'rrr

qfe ayqfqq qqm D( —) Sfiqfm 3^31 D(-f ) qq'tq st qq
D( -f ) qqtqD ( 4- ) ^qqtq
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5rTcr1 t I 37^ jf FT^ ^fifjTrT q
3TR ^fTT^t IT # ?T=rT I fw*% mr?cT a-$r?JFfrft rf^
f^QJTTFf I

cT*4T (Ekenstein) % 3T5?ti? ^
qi^ft % ?TI«I tat TT70? itfTT ^ ta% ^FTfcT^q SUCcT | I

C-MO C-h^ch Hjo Chou
1 ~ -■■■ ■■■-^ ‘ ta

hC
CHO
I

HO CM
I nr*M.c&ti H iOK».0> I I

R RR

WT7 taf7= V ft fT^iTT^ talf^fq f^FT-
fvlfeft | :

r ^H H>
c ~o 3

- C - 0^1
c-c"
<i-OH

1«*-;
^

<J*- ho-c-m
H *■H-c-OH - !

R *
Hr i. H-C-OH-C-OH 

Cv= O
i
c —6~ t

R #rR

Loffler Freytag reaction ^q^T-SR STRitar 
tfetr—Hofmann-Loffler reactions.

Lessen rearrangement qrrfg?m?T
^Rftata arta 3i\j frta ^qr^ft % rnq.atqqgq- ?r afsj^r 

«7Rlta % f?TO tatal ?7 3TT5?T7?7iq%7T Til SH?n |
O

/
R—C H -------- >- RN c = o+h2o

\ /
N
\

OH
O

R—C H RN = C = 0-f RCOOH
\ /

N
\

OCOR'
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W arta^qr itfr f^qrf^rfg fq | ;

o H
Oh

*? - C - /H - o CO^ -------
0/«

/?-C-/v - OZ.O * '

o
II

X'. R- v =rC-»0 -4- R/COO”
•<----------N - -O ------- COR'

??r fta fr^r ^'t % ta arRST qftatatta arref
(PPA) ^rspfTirtar stri 11 PPA q fRffta^r 

3p> taftata 3?^% 150 C qT 5-10 ^ inf arta
| I tiiT^7'!! rr?T ^ffMVfTTOT % 375; frta f^f^cT tat

3fr ffqRr | i

COOH
(I) IMHoOH.HClPPA

(2) H.OlKOH

irta „-tairq^%7 % TTf-T^tqn; it ^qlcT^OT % f^cr
m j z zw Tf^Ff % iRttanr taq %trr i

^ 0- HCth « 5-» O H
■.H.« 3CW} m =■ c =»e'•Cooc H ^ --C •=>

^ * i -T}t •* • •tTH J i v0♦ •*
> NH

Madelung synthesis
N-rtta-O-^tal^f c|RR'l % a^T^fr TT :

V
Na.O C^Hy

♦
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Malaprade reaction ^?nst 5 arfafaw
HI04 fr^r eft arrfT?^ T^iaraff % JTszt ^qf^cT arr?^ % 
?r ar^aft i 3<Ttf f?r ?tqr q^iTTarsfr ir ^

src^qr % qr eft |Tffffw?r ft?rr ^rf^cr awr ^ ir fr^ffrw^^r 
afu ir sCPtt i

R—CHOH HIOi
RCHO + R'CHO + Hp + HIOg

R—CHOH

fafe sru ^cir^ qqpq qrqr ^r ^ | 
f^5%qoi, ?R^?r-f;m?T°T aft^: ?ri??rq«ir ^ 11

arfftf^qr | aft?: qtfq^f % |>cfV
f5r?r^r ?tit^ (arq^rcr^ |r?ffrfff?r aflz: ^ ^«r>ft *wj)
stt^jt ^'T q^irraraff t?: q i f-35 a-^rf^titq ark 
% ru^ 7ft ^ fw ftcft 11

.

Mannich reaction *nfa*T arfftf^qt

ftrrft ^ft?r rrf^q ^r^ftarq anq %
arfrrfw :

( c2h5 ) 2n—ch2+h2ohcho+(c2h5)2nh —

artfrf-rqr ar«rarr krft ^*ft?r (NH2R^rNHR2) ^Te^r^ 
srfofacT ^ffftarq qTrrm % *n*r arf^rf^qr ??r sr^r?: | :

RC0CH3+CH20+NHR---->RCOCH2CH2NR2-r H20
7rrf?T5r

V* 3rr?rf^?rT ^ q^m^r qrr CH2NH2>
zrr i7frqr?r ^*ftq>Jrf«r?r (—CH2NHR) qr
(—CH2NR2) jr^r qfcffqm ^t^rr 11 ar'q qqfcr rrf^q H-q^rw
^qftqcT ft?r q?; rrs^rqor arreff, arrf^ rri^r
f%qr arr rr^^rr 11 ar^qr q qR#.3rf?rfq5qnf arqqr qrqfqqj qcqr^r
spt arrit arfqfqiqr | 1 qmR'q ctk q?: qrr
5Rfra fqarqq q aftT ^qtq qq % ^q q (tq ftqqtu^) qqtq
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^tcTT I I arfaqqqqft % fqqjq * 31 pR fq?q-fq?q qiqi3lt Tf Sicq
^|l

qtqfqtq sr^sft qft srfqf qqr kr ftqfqqt q qifqq*?^ 
qfqiqqi % qTi7<iT qTfq^r arf^f^qT qq-q arrqt 11

Ch6 •*• HxO

HCt, <»«‘c (i-cri)+ CHxO -f.
hikOm

Cmx1

uq qfqfqqr anft 7?q^ qq ^i^ftfqqq q^^ % qy^r smt f^qfq 
t cfq7T—CH2N(CH3)2 q^ qfTqj I I

Marasse synthesis *RT?t

lf?qq—Kolbe synthesis

Marckwald asymmetric synthesis siqqfqq qq^enq

qfqqqfqq qqtfqqi q^q % ^qtq qqq % qiq-qqqjq % qqrq^q 
qtfqiqi faqjRffqqqtqRq srt qfqqqfqq ^qtfeq? v** w.j q?%qq 1 rq 
qfqfq.qT q qf^q-^q q;T qjq-^q q qfqqqq qt an^T I I

MarkownikofF’s rule qrqitqtqqiR fqqq

f q fqqq % qqqiT fqjqt arqqfqq qtfqqtq ark ^i?fkq |qr5? % 
qjfRq q |q'Rq q^qr^, qq qmq q^qm % qrq qqqq ^tqr | farqJr q;q 
^Tfftqq q^qR | sftr |R|Rq q^qi^ qq qiqq q^qi^ % qiq q^g- 
fkT I fqqq qfq^ 5T?fRq qTqT'q | 1 q^Tfqqiq :

CH3CH = CH2-}-HCl----» CH3CHCICH3

q^ fqqq qq q^qq-aqqt % fqq qrq^ | fqq^t arrqqt f^qqfqfq 
f(tqt 11 qT-qRqi^r qqqi fqqtq qTqq>aiq qqftqfq 7T qqqq gqq 
qqq: fwfqfq ST7i Ktar | aft7 qqn^ ?q fqqq % ar^qiq aTcq q|f

Cv

ft^t I



163

Martinet dioxindole synthesis *TT?rfaj 

—Martinet isatni synthesis 

Martinet isatni synthesis STTf^fe*

wq* 3rf»rf?pj?T % cgqr^lr *ft ^r^tct^r i ^
iifa 11

OH

-—C—COOR
NH2 COOR

\ CO
\/

M
H

| ( 1 ) 3I5T-3fq«T2ST
| (2)
\ (3) irmr^TiT 

■------ CO
X

I
\ N/CO

H
3fTI^feq ST^T Zl%- 
arikm?^

Me Fadyen and Stevens aldehyde synthesis

^T?f5IT55 % ogrq'jft % WRfq stqq^'T %

^TRT :

ArC0NH.NH.S02Ar---- * ArCHO
atRfTR q5i»r qft iRiit % f^q q^mfsq: q^T q;'T ^iTrt ^ts| tr

164

NH2.NH2 ArS02CI
ArCOOR----------- * ArCONHNH2---------- ► ArCONHNHSO^Ar

ark ^ctt? at^ rrr^T ^
aiR ^trr | i s?r arfVrr^rrT gr^r stir %q srr
|i

Me Lafferty rearrangement

^ y-fr^ft^^^rT ?t^ir qi^ft ^^tq- ar^f^r
Ct ^'t qt q?^^ 3’Tcff ^rft | ct«fT ?R-3nq5T ?t if H kfft 7ft q?Jfrk 

fTI^r |t ff£hrff | I ^^F|7.vrT!if ;

r ~T V

«'CH•fC-H^ c««n 5 (c~
4-«

Ch Cft-J,p> \
C-HX

<K

Meerwein arylation Ttk^Tf^ ^Tthst 

^feq—Meerwein reaction.

Meerwein condensation ^•T’T

^feq — Meerwein reaction
Meerwein-Fondorf Verley reduction m?gTf7T-qtf3T^ q?ft arq^^

k?fT qgfnf^rtir ft^i'qTTT!^ #■ ftr«t qTt qT qr qftstT
w:t qr fgffiq^ q^qigm it atq^qn :

(■**)* ^ 

CN) fi/
o • - . H

o«
-- 3 -s 3C T=r o +* A •'./

C.HX,

^?T fqfq & Sc<TR qqtR HT^T if sn^ ^ I rT^TT ?ft.W-
rqqf^or 3TlFg ir frr^T sr^Tcfl ^ aqk ^tcTT 11 3tR qifcqsp ^RHT^rf 
nqtq 7ft km m | ^qit ^Tf^T m^q-atkkqtq ?tcft | i qftjk % 

qg arkkqT ^ft I qm ctqrmq
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SRT fSrfta? ffiTcT f%*TT 3TT *TfrrTr | | ?T|
fafw arf^f^T | sftT ^T^T^r ?r^f |
^r ar^f^cr |t^ ^i$r ^irff ^T sr-frrg- 'Tf ctt | i

srfaf^T ^r f^f^rr^cr 7^1 £r ft?ft 11 ^q-i?
aft7 % JT^zr, fiTTir |tcrr 11

% r ^\^OCCCHi)3j ^=± CHaCOH +^CHOAt|oc(CHj>JjHOH +A<.
p!'

^ m ^ % mv arf^tai h ^rn ar^wr ^Tcfr |
(swran ?T7^ ^ffi^ % %it % f^f|cr tttjt Al/3 «
r^ZTT Tim I I)

I

«->mo^ + ft -o

Meerwein reaction ^?m?R srfafffUT

¥I?-^3ftfJ7JnT ^r^fJTrr $fa*ftfasF 311^^1 ^fri^f
q-mqfe %m ^ rrf^f^^ (arylated) ^i mrm i ^ 3rf>rf^m %5?

3fV gqftsifcr Jr ^ srirA 11 3^1^7^157 msfte
7hri?¥ % msr jf^ri ffft 7T n2 7«ri ?>rft

11 arffif^fr I f?r sir: eir-aiqqsTrt (homolytic)
JTHT TOT I fai^Ti 07>!5rfr /S-frqfrT ir ftcTI 11

Cu2+
C6H6-)- CH2—CHCN----> C6H5—CH9—CHCN---- * Cu+-f-

+ Cl-
C6H5—CH2—CHCN---- »• C6H5CH2CHC1CN

5JT^ ot-p- 3l^r ^t'TT % cl> ^f75R % *n<7 f^fTTtfe
ff?l5R Tft ?>fTT % I
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CHCOOH---->C6H5CH = CHC6H5-|-
n2+co24-hci

C6HfiN2+Cl- + C6H5CH

Mendius reaction off^aio arftrNm
STff>3T?r ?rqr fTTS^i^ft % arq^rr^r ?r oufi qrsqfjrqr qrr mror b 

sr^qrr f r?ft5r5T, mfeiro sftT ^^?rf?r qrt arf^f^qr ^ 7qr| sttoV | 1

2C2H5ONa -f H2
rch2nh2

??r arf^rqjqr o Scqr? ai^r rrrm Jr srrccr 11

2Na + 2C2H5OH — 
RCN + 2H2 —

Menschulkin 0?T5TJr9FT arT^f^m
>3

cjmqq: ^rfVrff aftT frf?^ ^ aiq'tfqqn- ^rrrqrf #
^1% Tit fqfq :

0
Meyer reaction *U*TT arfwf^m

% qrr^r?rqi q^fTr^'f tit qqrq % f^rtr sr^f^ qqt fafa i ^f?q?5r 
5«, tftfsmr % qrq f^qr ttt sftx q'if?qq |?rTf^
wqr^ 11

NaSnOONa+RX ►RSnOONa + NaX

Meyer Schuster rearrangement qqfq^ro

sR^fVq arPqqrqqfr jr^r ^r aiOrTR qftjM
JTTfqTqTfr i

R2C(OH)C=CRr---- >• R2C=CHCOR'
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" ^f«Tr?r?r ^15^ ^rfffrf^r
qnfjT^ % wv n’JT srrtr =ft % ^pt tt a, ^
st^tctc^ spt^t^ sjrc=r ^ 13^7; w$ (Rupe) j^^qrfr ^f^frcri | 1 :

R'
HCOOH

RCH = CR'COCH3RCH2—C—C=CH

OH

Meyer synthesis *?T^T STS^nT

|~rrf^f 3ft?: fami ft fTi??T fttftr^T *ft
^rr^rr i irpriftf ft
ftt StTCcT 11

RX + AgN02---- >RN02 (+RONO)+AgX.

^r srfttq- ^rf 3ft->:
fft s^rft % ftrq ^terr 11 ^ zftftr^f ftrft ft

ft a-^fRr fter | 1

Michael condensation ?T^?T!T
%% % ftcPPT rTf^^T ftF^ftt^ zftfW ^T,

arftcT^ ft str ftT?r:T fft-rr 11 ^r :

CM — CMCOOC^My

0 c h Cc.00 c^ns ) ^A<a 3 C i. HjT

ft 1887 ft qfft^T ftTf^P ftmft? aft?: qffter ftrftft^ % 
^ ft^^^r spr f%*r f3t?T% stt^t

!tt ar^ srrccTq^T ^T sr^T-ar'T^ 
ftm 11

^^•^-ckico0'* 
^ 1 *^ CH^COOH

C^ - C-M^- c OOC tHS KO«
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W?T arf^r^ZTT "FT g'TfttJT ^cTT | 3ft? T(% 3Tfftf*WT ^ft 
(addends), f*PTft—CH—C^O |TcTT |cTOT ^ft (acceptors)
% W fteft | f3r?Tft ft^jftl ^G —C — C=0 ^fTT I I *]%*?{ ?TW

qfr % 51^ ft fq?q?r 3te^5f f?m Fm 11 swim: ft^fr %
m ^Tiq SJ^JT |tcTT I 5!Slfft ^iq 3lfftfft.l{T faq-ftfl f^T

^ftft vriTcft 11
ftspr^r ft 5tr s ^ ^qft^fn Ff ssifaft | % qgft

ft ^T'ftir ftfft^ftJT ft C^ sftsTn qft ^ifft | :

<frtxCcOo€iM^')x -?EijE!_*, CM C C c o C v>- s ' x

~ c H =r CM - CA' ^ C M CCCOC^M^j Cm - cj\- 
cm- (C coc^w^X

R-c.n —c.hi -c./v
I

• CH - Ccoc a

f?T f^ZTir^ftr q;T (House) ft fft^^cT STEJTZR f^Jll | l
ft^T FZTT | \W. ?Tf? qft 3Tftq^ Tn^TT Sfltr gft^ ^q- qq:
tTTq 37 arffTf^m qft siiq ftt ft^3 ^c^nroy |ft ittctt | i
fft.Fft ^,7 ^3?,ft F|3fftq'r ft ftft.siftft.fte sflT 51?r<f?57f ft^?;s ftt ftlfeTTP 

fcfvr.q ft qyq atffifw 3ft &lft7 £T'?T Rfft^T^ft ft 3P5T
f^.qifqfq qft ^fes |f |

ftcft^T?^, S3ft3 STftT Fft^fW? ft 3|cT ft ft^ft^^ft ft JTT^qrvr ft 
q;i 3313 |TcTT 11 fftjrfttftt'lqftfaq; srr^r (cinckoloiponic
acid) ft ft'ftt;^ 3T '|l?l f^f^i (Wohl’s synthesis):

cnccoocx«s)^
c •• •. t r •'-C-»
tji,

f-' v Cc c M

U“Cr-
N

c^ccccc-Xf
c C- OA, »,

■a«. e ci-ijj.

MCt

L
(±) srr^r

3TcT: aTnT3? 3T^5T ft«T33 ftl 5TT?T | I 3f3 fS-3Tf?T3r5Tfty3 ftlfftsp 
(difunctional compound) ft?3ft|Tftl3 ftir^33 ft 3ft fftnrr

ftl ft333 ari^xftft ft ^ft 3ri3T | i
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fafa ?RT (Koelsch) ^ ^
^tH^fcTqfT % WT^ $ f%rr lyir sftEr-^T^ Jf arf^f^^TTlf ?tq^
^ | :

--------CH— CH2CNNaOC2H5—CH = CHCN 

— O—CHgCOOCgHg /CH —COOC2H6
O

Michael reaction stfafem

— Michael condensation

Mieschler degradation HlfTSTT

fsFffV k q?2:T ^ q^muraft
«J2T^ T-7% «Pt f^fsr l Jlf 5T«?r-qt?TT^ (Barbicr-Wieland) 
tfSTtfa^T ^q | i

fi^'c^f Qf-f^C^^C^o^’—AfCH Ot1CiV1 C^C*»f5

C4H,
V

Ctfff-H’x.O A. 4'CAtCffj C M t= C ^

C«^Cc«2}k* ag'CcCMCMte^

\
C<WS

<U»S
A K'c." CH Ov-CM =J

c.-*-o »
0*c V

Mignovac reaction aTfvff^qfi

q^i'^r n armfaziT % f^q-^r ^ ?fT«T qf?¥|T?^r stf^r^q-y 
% friJcT tfrftfrr ^T I JT? STf^f^ZlT ^Tff>5R- qrV ^qf^fct It Eft STTcft I I 
f?tir fa%<r % ^q ^r qqtq Cmr 11

C*fly

C4//5 ^ —UJV *acofi' +. c-mo^h 3

Millons reaction iftrTT aff^m

qt^JT ^qfrsgfcr sttft ^7;% q:r q^r qfmor 1 ^ 3R5r
5^3 iT^q^fT^ ^r?f ? % fsR^ Jr inr %qr anm | ^qfefr srtjtJT, 
»pTT5ft qT q^TT ^TTET 3tq^q t I

m
Mills-Nixon hypothesis f*T??T-ffR?R qf^^q^r

qlfTOf ^ fs-ariwl % sjjft,, ,qw-i,w 
>r Wfer Sifir^rr^r, sft ftfaiRWrafiT* Jn^errarf m. anstrfca | ,

?r^ffFa>a Sr %fSr % 5, ¥q-> i, % ^ 3Err;rm:
Tfcft t I

CH2
/ \

ch2
\ /

CHo(0 (•I)

qf^q-rr % argfrr^ (ji) ^r at^i, (I) ^q arfgqr
5>qr ^rff q i

Mozingo reaction q'lfsrn) srf^r^qr

^rq>fjq fTt ffT % tTTST qqq ^ qT ^]XJJ ^ ^
t ^ qr^ *fmr 11 *** sm
3rrr mvfzz qq ^ |
3T^ ?Rf ^rfqqrqrqor qrqq qq fqfqf^ ^ |,

MN^ \<m 
S i

«r^ 
HC --------- CH

HaC

--------------HC ------- CM
/ 'cMCOfJ>)sC00H

H,C^ cwa. CCw-jJ ^coows ^ 
<f/l *iS

*1* N
I

H C --------- C.H

(I3C

NT Og C O o H
CHiCCHi_)<<coe>H

nee

C ©OH

frfrTgr* 3TJ^T

qq arf^f^qr qrr qqm ^rq't^q ^ ^q^qr fqqfqiT Jr |>qr | few* 
qqr =qqqr | % q?qrq qqqr’q qfq qq?q qrq qqq Jr qqr n-q^fqqr atr^r 
qi^q ^tTT, ifqqr % qr^T 2-f^fq Jr |, ^qrf^ gtqq ssrfar qqr | i ' :;
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Morgan-Walls phcnanthridine synthesis 
^nr?T-^T?3T fqtfffsjsta

POCI3 ^TfF’srf^ n
g-RF 5f c^f 3FT ^TTH W?l |

POCL* ^
' - N 1.0<o-<^> <d^—cn^

C 3^
co/^.

arftrf^irr Jr sctis ar^ifr frr^r ^ !TiccT ^ | 1

Nametkin rearrangement
t'iT3ft^r?J?r 'T^. ^rcfi^ir^ srr^r w>] %?rr ?r t-^f^^r f mr?s

5rJT?TI |

, + H +
Cc/^3 ) . C — C-trxOH ^ - , rv -‘ (Ch,373C- —ohj.

<Cw2.)aC'- CNXC^3

-H^o

CHx
♦

C. —^Chx
0>

Cc"^a.- c.
x CO-r - CHa.C>t3

^ ^f|FT: tflT^iffr-^r^TT 3?rf%^rfr ^r ft | f^Jr JrfTer
?Tir^ ^r stf^irTfr ^terr | 1
Neber reaction aTf^ffiiTT

^-Nebcr rearrangement.
Neber rearrangement q^f^TTF

f^FT arffTTir % dfw? (p-STcrfT FTcTitTH:) Trr fIstTt Jr
mxT. ^cTf^cT r3r?r% ftt^t ^rten
I 1

CHjjCgHjSOoCl
ArCH.,CCHsArCH2CCH3

noso2c6h4ch3
C2H5ONa

------------- yAr.CHCOCH3

NOH

NH2
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Nef aldehyde and ketone synthesis 
3*11 ?T^fT9T

Ff^ir arr^ff % htzt -tffafo'n % 
aftq =Fr wr 1 f?r ^5^ Jr srpq 
^rw^r Tt ^r?ffasr?? ^ft f^qr jttt 3rr?rT |

R'RvCHN02 + NaOH —

l

R 'R"C=N02Na +H20 
qf?r-?n?5t tftfJrF 

2R'R"C=N02Na + H2S04---- > 2R'R"C0+2NaHS04 +
m2o+h2o

Nef and Spengler method %«?>-*<* fH?t? fqftt

fTT. Ff 5^ Jr Tf^TcTT f^f^Jr fTF TT^TT0! ^*T
^fcTf | I WF 3ffvrfq;TT $ cr^gTfT Ft STR'fq fTTT arfqffr^T’JT 3t>^
fT?T5^rcT fqrqT srrqr 11

CH2OHC(HOH)4CHO---- >CH2OH(CHOH)3CHO
DC) D-fJmfta

Nef carbonyl synthesis %qj ^I^fOr^T *i;Jrmjj

%%rr—Nef reaction (of nitro compounds)

Nef reaction (of carbonyl compounds with sodium acetylides)
aTfVrfw (q;Tgffh?T ^fir^ % *TT<q)

^fef^r fr^frfT^f % mfejTir qh nr nfteWr
% nrn arfnfer h qntfef^nr ffsfiWr Tt nnin ft fnfn 1

OH

R'CCR’ + NaC^CH--- > R'R" C C=CH

Nef reaction (of nitro compounds)
*«k arfafoin (nif5>-n\riTFf )

fwr ifrfnF % 5TTT ~rn<JT FT 3Trt7 arqqsn fsfF^ FTirffaiT
xfrfn^ 5ncT 11 srrnfiTF ^f?RTfft ^fnFt % ^nar ? aft?;
fs^ftnF rrf?mT?5> ntfwf % ?rnq Ft^Tn nnr^ | 1
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H2S04
RCH = NOONa--------> RCHO
R R
\ \C —NOONa ,/CO 

RR'
?r 3r^^r|)cT T^cf rrr^r

%zrr *u fr^r | Ff^ arF^rf^maff % ^r^or ^
Fffsg ^ Tfrft | i

f^fsr w>t F^?fV ? m gfr ^'^?rr Frt
FT^T % f^n; ^fcTT | | ^3T% f?f[T q-^^f RTfJTFr%q- % qr^f sftT
n FT^'JT €\ 3F 3T^ % fw T^.^Tcft | I

NaOH
RCH0+CH3N02---- V RCH0HCH2N02-------> RCHOHCH =

H2so4
NOONa------ > RCHOHCHO

5TTT^

Nencki reaction 3Tf?rF^m

iFr??r-^t<H Jr life aici3 FeCl3
sr^T^i fT^r stmt pt ^fT arfirfspzTT 11 f?r F^fEr ^ trftevT
f^-fg qft arq-irr ?c7r^ ^ trr^r n snc-r ?n^ | fq-g %^w~\ srift*r ^ 3rF>f- 
fwaff Jr ^mr § F^Jr AICJ3 % sr^m *r w 3tF>tF^t |tcft |

Neopentyl rearrangement Fj?3ftqfer q^rf^m

—Whitmore rearrangement.

I

Niementowski quinazoline reaction
sO$5<rta^ arF^f^nr

t^/FrF^ arr^ff 7T ^rr^F €r srfrrfsRr ^ 4-^?>, 3-4 
Fw^fr^fF 7ft 5T7R 7ft F7F?4

nn2
I

COR' R'ty + I +2H80 
N\

RCOOH NHR \/

O

174

Niementowski qunioline synthesis

^/FtF^TTST^T sftT Tftfftqt (3P77T 7>T^f%7i jftF»T7ft) 7ft arfsT-
7T A-fT?ff7?ft F777t^ft7 ^c'-FTT 7ft 77T% 7ft F^F^T I

COOH

+
COR

NH2

Nierenstein reaction arFftfoin
F^fft sir^-qmTT^ (srr7: q;Ft4F?7:) aft^ sr^stm^vr 7ft nmT 

atf^tar j? <7*17 TTftTtiTFET^Tfrfr^ t;t sri^ 1

O o
35°C

-j-CH2N2 —R—C R-C + N2
\ \

CH2CI

Nitramine-nitroamine rearrangement 7Tffqt7-7I?sFqt7 tR^nm
Farm tTf^^r 7T?flft7 TTr 3Tr7-;7cSrFT7 q^fqRTfr t‘77% 7i7IF7F-.7 

0-7T?STtrFT7 STIR ft7T | I

nh.no2

ci

HCI

Oglialoro reaction 3TTf*?t^r7t7> arF^f^in

qfTR arF^F^qr t<t 75ftFsi7 ^7 Fir^it 7ft ^f*mq?ftF?7>
ar^t arsT^y str a-qF77 ttrfrf^cp ar^'i % f^i 7ft 7i7t | Fsr^q ?rF7iq 
*fa?ft7 72:7: 717^ ft7I I I 37firFw ?r a-^F77fH7Fq7: 37*77 ^c7R ^
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CHO CHjCooh 

0-0 ■>

c?C- /$r>i3 sn^

Oppenauer oxidation sftfcrTST? 3Tf^ff>®F?oi

?rmr^^T ^iST^r anf^ flp^ft ^
’Ti^r qO'gqf?8tffr ^ (5ft srfq^fr^iT^
^+^f?r q>r ftqrf qu^tq- $ srfq?frq:qa]-1

^cq^qr % ^q IT qq-'Tq |

-tt q:rq qr^fTt |) fgrftirqT 
S-fT qq;q ^

I

KiS
M.c''

R wi cCO AC Cog)C^OH -f- 
R' C-OH 

^ s «^ S''c 0 -
hjCifcfhzx; ^hc^T

J^Wi1 V ^jA

fqfsr q^fqfqqq jr^r qrktfff % srq^qq % fqqqtfr
11 qr^rfir^ qrr ?rqcT n arq^^q % f^tr 7ft
swtq f>riT 11 JK-arfafeqr arq^qrafy % qTfnT fgfa q^y^y zy^^r ^ 

arfqq' ^qgsRr | 1
aft^rfan: 3Tfq?fr^7:q fT^ ^prq JT^qaT-arqfqr rqiqTf^fg gyzy jyq^ 

I 3^7 W*t afy-?: q^fqfqqq qqiqqr a^Tqqi^^ % TT^zy rrq;
fq«T ireqrN?n^ q-Tqi t i

*t.
C^'blzC-tiO + (/CHO A</3 

•’C

jJZhgh + /U/^c-tcwa) -

H^C 
h^C

CW3
h3c- C-O«4>/s. jCHO AL/z 4.

^c-c-0 _
ft -c -o'

I
«' ._- .

=0 ^

I »

«' o 
^CHO.At/a 4-

H^CV

H3C

Orton rearrangement 3Tt;?t qqtq-;tTT?T

fq:?ft qftiqfcF % qj^ftarq ^ JT^Jq qTqm
q^r irTt^feq; q^q q?r 6Ti«ff arsrqr qfT ffqfq qT arrqr-icqfqq arfvrqqqi

176

^CL COC,H-$ -—- 
r^- a^r^-^T^t^rms

CL - ^ S-nhCocw-^ .*.

^ ^-/V/VCOC^^y 

O - «*rsV7>

Ostromyslenskii butadiene synthesis

7* cw

tr«rqf?y spy q % *n«T arf^fqiqr q qrr q^qqir :

CH3CH9OH -j-CH3CHO----->CH2=CH—CH=CH2+2H20

aftgTfqqr qqjq | ^Tt 3^ qrq qq Al203.Al203+Zn0 
artfq ar^qr svikqff qft qqffqfq *T qq-q fftar 11

Oxo reaction atfqm arMw 

Ifetr —Roelyn synthesis 

Oxo synthesis arfftfl

qftqq—Roelyn synthesis 

Oxy-Cope rearrangement ariqflV-qftq q^fq?tnq

3fq 1, 5-5Tf-fqt qTt qqq fqrqr aTT^T | m 3RT‘\ (3, 3) f’ET^TTft^ 
jqfq^rq % q^q^q qqrqqqq fi ^iqi 11

>LS -<&fc x => , qco J<4r

^rq 5T?-fq 3, 4 an^r qq qqfaq ftqr | eft rr?’ ar^rqrfq fFq% 
^Vt^srfr arftrfw q q;^q^q tr^r qrcer^cq?q

auTfqqr qqm % C^T t '

§ -o
^jrfaq; qrfq jqfqFqiq q^t q^H I ^ ^

arrqq qq q ^ i fW ^ ^T?-fq ^ jqfq^iq ft 11
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S5T^TT«T 3-itf^-l, 5-l^rr^-ffT ^ 300°C cT^r ^ ^ ]( 5
^4^ srrcr 11 jrf? 3 gr 4 ^

?T*n fgr-3TRKr t *^11 crt srfsr^ arrgr^ ^ |M
| 1 ft 3T^ ^ ^piruftq- arfafocrr | affT 1} 5 f<T?Tur

|f5T?Tq- cTT'mfcr^cf: 3Tf^^ ^TRI^q- ^T JTT^T arfef^r 
^tcfr | 1 f%g 3-fi^fT^-l, 5-5if-f?ff % faq arf^r^^r

spr arq-^r ^ f> srTorr |:

Ho'\f' o

armt ^>7 j^rfa^RT 1, 5-^-ffr cf^, 37^1-% st??; arq-^r
cr^ *n*T | 1

CD —
5^1 — Cope rearrangement

Oyamada reaction artanHST srfvrr^qT

^—Algar Flynn-Oyamada reaction 

Ozonolysis

^ ?mrRqfiqr ^ ^rq fg-arr^q qr?r ^ siWtq- % 
few €t 5TRft I cr> 3itifcn%z qjcq I f5r;| 3Tr |

mq-
1

\

?r q^fr^ fqfqftjfr | arq: ^r^r arqqr ^qtfeqr
3Rq qqftqfcr if m qcqr^rrq fr^ftsrqj-^T'q sttt 2-3pir ¥ qj 
gt ar'q qr eft q ^ qcq^7 qrt am if arqqfjq fipijr
11 qcqrg artfqfqiq *r q?qq qq^ q^ qr^rt 11 aftqtqr^q

^RqjTfc:, sr^qf^q qrfg qq^r arqqrqqrf qqf^qfq q
ql foqrqr qq;qT 11 arfqqtqq, q^-aRq-qr ^r^ftqq q^.arfqqr^q 
aftqtqiRiT qr ctTfqqrq^nr ^ qfrjtq qriqffqqfq^ ajrq qrcq ^

Z»\ + h o ^ c-C = C__ -}-C3 - c c- — C-=i o-*-o=c —
I I

qqrqr 
^r srqqqq

ZTTl

178

qqr LiAlH4)NaBH4,BH3 qTH2 ?RT 
% qt 3TW qicq 11

(Criegee) % ^qTT & f^qifqfq %% |:
q^q^Tq^r fqqraR (substrate) qT aftqtq ^ 1> 3 fg^^FT

qqiqq ^tqr | faq^r 'arr^r' qr ‘qi^fq^’ anqfiqi^ 11 qf q^rq
ar^qyqt ^ % qtR»T fqqq qqqifqas snqq (zwitter ion) 3 qfr'qq

^rrqr | ^ft qiq ^ fqqfqq ftqR—qi ^
^•qqrfqcs arrqq q qqq qrqr | 1

e>o''0yp ~c;**
i, o O -----V

I
00

Xs°\
O 05

J- r
0£

1o o\ l O«x<= ^=c'^l OO

Paal-Knorr synthesis qi^-HTT q^qq^
(1) Y-sn^^f 3^f?T,7T ^T ZTT T:t

arfqfw q fq^tq ^qjqi q^qaT:

RHC—CHR'
I I

ROC COR

R—C— CR'—h2o
-fR"NH2

R—C C—R
\N/

R"
qfq qfqqqf^T^ q;T sqlq ^ STCd t1

>_ M — C_^

—c.h cm- Cri^ ^ Cm — G.H

CHOrt C>iOH
c«x
Cj-tt5 CMO '-n/

w

(2) ^faftq q\T ^-ST^Tqtfqq q^fq^T ^ qiq^q ^T

q?qqq :

R,C -c-c«3

h3c -CO
-»• Hx/^NHx.

sftT f»r>T5r it(3)
•qq^qt q^T qsqqq *•
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Crt-COCMl

COOCjt-jj^ /VMj_

M

Paneth technique

i

4CH3 +Pb---- >■ Pb(CH3)4

* -?ra ^ ^ ffTjar % ^ f5rt, ?>ftr | r
Parr method qR-fafa

F, * rfwr^ wfern ft^cicr srTr l^^-f % ^ % fH^ . Crar

Passerini reaction qstfVsft sTf^fspri

^ fwl arr^Tser^ *r
^ % ^ ^ ^ t ^ c-^fw> mc3 ^ |

I
o•£

/?- ^ = C -t- — C — -k- r'cooh Rnh - C- c.-0-C-r'
II °il II <o o

arfafqjqr qfr f^qifqfcr fg- qqrr^ | :

VC-.H - -t-VA’.C^

s'oi
,o ^

f-n ^^c-r j=r9tzr7HN

®C'S>Ns 
© '« ko

oo/? — c — o
/<'_ c — o — c. — e-^

^ i

Mi ijcj ^
\y

,C
HQ -C^

VP
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trfe fq^nq ^ anftfqqr aiqqr ^ ^ ^
(Ugi reaction) qt^TT^V |

q>?rs ■. q;q

i

Patart process
SRT-im q ^rqrq qrrqq qrq'Tqqi^ % ^q^qq q q^ 

?pt aftmfqq* q^qq i

CO + 2H,----> CH3OH

3Tq=qqq f^qi ^ spfqqTf ¥ ^ ^Ptfqqq 3TRqT^ 3cq^qq
^ qqf^qtq ^ 450°c qrq ^ 200 ^qifqfiqT qrq q^ ^ ^rq^i 11 qq^i

q fqfqTq'^ srfqqtRT qqqfq wV fqfq q qq^T ^rqr 11 
ftqr | sfr ^^qfq % qqiqf ^r fq^-pq | iq^q

Pechmann condensation ^^qtq qqqq
%ftqq —Pechmann-Duisberg reaction 

Pechmann Coumarin synthesis q^qrq^qftq q^qq^t 

qf^tr—Pechmann-Duisberg reaction 

Pechmann-Duisberg reaction q^qiq
smr cF^Wi% msw iwr

^qf’Cq egfqpqlf q^r qw :

qfq^qrfqq q^qM ^ qqqrqf qqr 
qfHfqlf qrr qfqqr 3Rq qtT tr^q ^qV?tq>^ arqqT qrqqqTttqtJS
atrfq qqqr p^lZ^rtzi* % KW qiqrqV q qqqq ^ t 1 srTEr: H2S04 i 
q^r qqqqr % q qqtq ^tqi t aici3, poci3 HCi qqqtq qr

Non coo«
Hh CHOH

i”'
C.&OH

Co _,. CO -r n^o 
yc»

rorY°"co
0jj

HiUm_oh c^cooC^hst3J yyo"+ ^
rN/ i
^ C.H i,

I

\
CHj
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srrai 11 p2o5 % ^«r ^ sTsta f^rr ^ cfl
sg^r^ stfct ?t fr^T ^Wt?r sriccr ^ 11 :

C H-x 
» *0C<-! $

CD cm j, 
C/>x

/ Sbx:-Hi^2.^5

+ I V./CM
«2,c'

^cTT? 5fft JTmTq Sffa^R^f 3ftT '3c$T^T % Tt f^#T
Si

Pechmann-pyrazole synthesis ^fSHqftn

?fzfpr ^ 'TT^T^ff ^r 5PRT:

MC“ CM *+- C-H^/Vx

Pechmann reaction srf^f^T

—Pechmann Duisberg reaction 

Pelouze nitrile synthesis 'Tt'RT ?T5^^ji

€t 'ftjfspnr % ??Tq srf^f^rr
^T^r^rr i

KCN
R2SO4 RCN -I- ROSO3K 

^=5^ cirq 'tt ??r srftrfw ^ ?r arftR* ^mr % ^ | 1

ROSO3K + KCN---- > RCN + K2SO
yr^f % gc'TR srto in^i Jr sri^r ^ | f^>g ^5^ 

?r^r ^ W'V jti^t Jf 11

4

Perkin cyclisation ifa*

q^PRn^ ^'rf?«ifcr ir afk wlfir?
srf^f^zrr ^ ^f?r^r?fwvTSF sr^tt i ^ 4^f?rv

•*T9*rq*r ^r Tf^f^m 11
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CCOa*x
COOMAccn*om crN^OH> s
N^C-*y

DJ.- -i ^hj^a

jir^n^r^ 3?r^r -vr m<* wsi

r 3flT r' *rr ?tjt| 11 qf^Tf* (R'=H) %
jrt^ srf^fw ^ qt*r ^tt^t ^ sn^ ^r | wffqr Jrrsznr Jr 
^f^r^ qjt tt?# arfafwtr ^ 11

Phenol dienone rearrangement '^?rf?r-3Tf^’T

qfafa- ^ fJrqsR^Cr % ?n«r arfafaqi % 
g?if%fimr ^tt | ftr?T^ 0?*™^ tfm 1

—Dienone-Phenol rearrangement 

Phenyl hydrazone reaction qjfasf ^Tff^fPr arf^fw 

—Fischer hydrazone reaction 

Pictet-Gams synthesis fq^ff fl5^«t*r

N-q%?r q^%fq?i%f^5r ^if^mr Jr sgcqfjffqrr
5rct^ ?T5Jrqir 1

^iOs-

sfe qft ?fqrT q;Tf%qfa i^x qtr 5PT)q fq^rr sttit ^ft
^ ^cqr^ sn^ 11
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Pictet-Hubert reaction arfafw

^ rrqr r^fer i fqftT q qTr qqf?q% q ^qqqcr
qUqqr qit 250-300°C ^ qq tar 5frqi | srk qfqq-qT?q fqfq ^r qr?ffT- 

% fq^rqq ^ P0C13 % STiq fqWT ^TTcft | I

R"
R"

♦. ^'-<f

Pictet-Spengler synthesis fqqs-*q;q^ ?f5^q,>T
^•dqfeq: rrf^^rqqlqf sfa ?TqT 3T-q ^T^fq^T q^fq^T ^

t’fTfTfftsn^qtfqqqt^q ^q^qf qqr% atr^r ^cqfqq fqfq i

CHX

0 >•RoCH2.
t -». r!'c.ho -*2.0*C.M

C,.
NM-i.

fq arfqr^qT q qqqffqq qjq: qfq^fhF qi ^ftqfeqt f[ qqrqr | I 
qfe qTtqfeq? qqq f^jq^qr qfq^qrqV qq^ (—OH—OR) q> 
qcqrq qfqqr qiqr q qqq glrf | i q^citqlf q tft q? 3rfqfq>qT Cmr t 
qfsq qrq ^tcfV | I qtqr-qnfr 3Tfqfq:qr % qqq q afk
qq^q qrq q^q fqq^ srrcq> (Schiff base) ArCH2CH,N—
CHR qqrqr qr^r | fax ?qqrr strq qcqftq qq^t^^q fqrqr qrqr 11

Piloty alloxazine synthesis fqqte't q?qqq

qR^rf^ qsqf aft^ m-qfTqf?^ ctq'lqf % qqqq q qqnqafrq, 
STT^qqlqqqtq sfti; 5^q?q'j ^T qqrq spt fafa I

-xntO r*H I.NHX O
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Piloty-Robinson pyrrole synthesis faqt?)-f)fq?qq fq-clq q^qq^T 
^qjqqtq ^rfrq'f % trqtqT % qqq-qq^q q fqfrqf qrr qqqT I

y/t

R'CHr
nee

CHXR;

Pinacolone condensation fqqtqlqtq qqqq

fqqqqrT q^rq^fq aft?: STiftq fqqqqf q ^tn qrqr qqqq fqqq qf?^- 
q^rstqf qr qqqqq |t qfcrr | i ^q% qiqiFq^T ^rqffqq qqqq 

q?:qTq q?m q? arifT I afR ^ fIffiqq qTqrqqf ^r qqqq |

h3c

— MH

I

ch3
\ /

2CH3COCH3-}-H, — COH — COH
\/

h3c ch3
Pinacol-pinacolone rearrangement fq^qfq-fqqrqtqtq qqfq^qiq

qq fqqsFFft t?T ^fqar qr qrTqfq^: sr^TT % qiq qq f^qr arrqr I qt 
qq% arrfaq^ jqfq^qrq ^ qrqr fq^q qiqr | qtT qq^rq qr^q ^tq | farff 
fqqr^Tqtq ^ 11 sq qftqqq q qtsTfqq fqq^fq q qrcq qqrq^rq arq 
aqq % ^q q ^r^fif^qq fqqtq qrqr 11 qcq^qrq ^q qqrr?; q% 
qqqifqqq sqqq q ttfc^q q^| qq qq: qq^p qfqqqq |Tqr |qt? fq^ 9tq
IRftfaqq q^f q qtsfq % fqqrq qrq q Jfsrq qt^q |, 

ch3 ch3

H3C—C— C—CH3
I I
OH OH 

fa^fq

ch3 
I

h3c—c—c—ch3
I II 

ch3o
frtqr^tq>q

?q iwqfq q qTqT?q f^qsqR 1, 2 qfq ftqr | I (^) qiqq 
(fqqqqRt R = CH3) ^TfTfftqrqlqfrq fqqr^T qqftq (trapped) 
foqr qrqr I I ?qq qfqqqq qq ^tqr I qq qq au%q qqtqqr ftqfq q^ ^t, 
f^3 qfqqtqq q?;qrq srqr ^qrqtfrq qqqtfqqq qrqq, qq'tqqr ^f^q qqr- 
Jpft q qt qfq^t ?«TRt | I
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(ii
CHj

-C ?

OH OH^

- C - t - CHj
t«J f«l,

' h3c - cr *7 - ch3
lirt OH

H^C-C
Oh

CHi

^ H-iC - C - C- G-H^
^ HI.

0 ^^5

a’T'F-^ cT5^ ?r ■^ft 5rrccr | ^rofff^fr srrq'^ srtefa
5ft5T FTTf^ ST^f^ | I

Pinacol rearrangement:

^%rr—pinacol pinacolone rearrangement

Pinner amidine synthesis fqq* ^5%^^

VTTffTf^T q ^fq^rqf 3^* TJ fafa, fstq'fT qeq^cff

^cqr? =p ^ i

c*a
(5) i

€>H CH ^

—

NHNH.HC1
/NH3/HCI,C2H5OH

RCRCRCN
\

/nh2OC2H5 
^rqq'Tn^q

q^ tr^r qrqT?q fqfq t srfqqqsT q ^fq€tq qiqT
q qycq | i

Pinner method fqqr fqfq
qq f^qi q qfqf^Tf q^'T qqiq qq fafa i

qq ^qfr^Nr ciqi qri^i^q hci % fqsrq % qiq qqfqq 
q^q% qqyqr qr^r 11

, i 2R,c« ^
^'C=:NH. HCC------*• « N

OR
' onf-t-^cC 

on'1/ZCi-i ■*■ ft'+ HC-Z

188

Pinner synthesis fqqT q?^qor
^q qfq^qifqq ^fa^mr qq ^f?qlq% qyq qqqq ^ ^ i, 3, 5— 

^qqr I ^q qfq^qrfqqf q qfqqqq q@ ^rr

qqfq ^rw^qlq qqq% ^rqq qqqTq, ^fqqtq % ?> qqsff %_C q^-

\
qinraff q qsqr ^fqsftq % ^yqq qqqiq ^ qicq 11

2C^15-C<
-H *H;> +

C6«S

—Shroeder-Grundmann modification

Piria reaction : q'tfTSTT 3Tfq%iT
fqrq'V q^qf?qr qifft-qVfqqr err^-qi? % ^rsi qfqf^r>

fqqqr CRq^^q qi^t q^ qq qfqqt q^ if arq^qq |f cqrqr t 2?n qyq sir 
— srfqf 3fh: qqr f^fq if q^m^iq ^'t qmr | ,qrq

NOi.

Nq.H&QA n ^■f
/:

503H

Plochl reaction : cqta syfqf^qT
(1) N—^fqq ^qfqf sn^ff ^qffeqr qyq qq ^

q qqcq qqsfqf qq qqqr 1

R—CHCOOH R—CH—C=0
ac2o

NH N O 
\ /

COR C

R
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aftT N—^rV^ft ar^ % fir^q- ^t. ar^fqc^ ^
^TTfTT I

ArCH = C—C = 0CH2COOH
I

N O 
\ /

ArCHO + ac2oNH

CCOR

R

8rr^>T sgf % ?tt«i aftr Hx ftrrr 11 srfvTtar ^r
^T^ft^r 3^ ^ift^r sftT ^s't an^r % c^ct^'t ^ ^

^ % ^'T IT ^tcTT I I

Pomeranz Fritsch reaction 'TfciUl'H fui?r?T arf^f^qT
arrfmf^^^^fT^ t't ar^i^- i ?^rir t4 ft^'t-
% TTT«T TT^Tf^fcT TT STFcT ^cTT |

fsrTT^t ari^f % arf^f^iTT ?r ^icrr | ari^m-
sneer 11

aj‘H0. 4- NH^CHsCHCoC2.Hs)a
-HxO

CMO

+ 2. ci Hg* O H
N

^rgiT—Schlittler-Muller reaction 

Ponzio reaction cftirf%3tT arfaf^trEn

f«T<T fk?T?T5T ^ JTT5?>3r?T STS-arfaTTT^ ^ atf^Fsf.JTr TT ^^5f%Tiff

190

NOh

%NOj. NOx

Prevost reaction : arf^fV^T

qq#fr-q5T#iT fg-an^ q^ fq^Tr (i?io CH3-
COOI) qrTTPitaiT i ^fTT?r ^Tfq'tl^i^ fqj^Tr qrt

% TTisq arfafw qTr sricft | i

> c.h3 cooi -«• A^.rch3coo + xx

0 + CH^CLOOAy -V 1^
-CO-Oy-j,

^TT affiqf^iqT 5FT T^cT-^q'q % •gt ^?Eff gTTT 1, Z-i^TT?-
qnfcn qrf q frrtT 11

2ArCOOAg4-l2'l_^^-^='^'^2---- >RCH—CH2OCOAr -|-2AgI

OCOAr
RCH—CHOHH20

I
OH

Prileschajew (Prilezhaev) reaction : Fq^ttrq arf^f^nT
(1) trfasfcr %-anafq'i qi^r qUqqf q^ qtRPrqr q^-arr^ff 

?5fr} q^qf^, q^ftfeq;. stIt q^ife ar^) qft f^irrq armr^f (a- 
?qfqqr?q, l, 2-^^ sTmTi^f) qqqr i

c6h5ch=ch2+c6h5coooh -^c6h5ch-ch2+c6h5cooh
\ /

o
%m q^qi^ 3T5^J qr^T q qicq | I
^qrqqTfqlf ^qq'Tq spq-amzq grir qq^r ^r^^T^ffqqt qtfq^f qrr 

qqi^ % fqtr ?)qr 11
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(2) ir, fafrr ¥T § a, p % *n*T STR'tq’
fT^¥t5T?r 'Rmn^ v\ wm ftcrr 11

H20+Na0H
ArCH—CHCOAr 

\ /
ArCH = CHCOAr

O/
(Bartlett) % ^ ^ 5T?tTT^

few I

ft. / \
/°N, -c^c — c -— c —, I l1

H '- O

fl^T IT 3f?iT ^rV ^VTiTf irf | 3fr st^r I :

-/xH-O ^ ^
-c— c -

H-O X '
+ -- /

/ H -O
-C -C-

I

Prins Olefin-aldehyde condensation : fsi?H STTf^fT-^fc^Tf^ ??gJT?T 

OTTTWcfJTT S-lftsTfa *f % ^T«T
arf^fw % srr % sriccr 11 :

R1 a'l 

O ^ X

R‘
ftC = CH^ 4- Hc.no

ft'" C-H2 -f- ft-C-C-HjCHjOrt 
£*2-

:
Ch OH

S7V^7^Tr^
Qjii - ^Tp^yp^jcr

^ 3?;^nr
/, »-

-VT.y^^tpt
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aR, fa^raa:, aesR^ anf^ aia^ra) % ar*? faafaa sft:^ at: ^a 
srftflfa.ai a aaa rrar arara aica ^tar 11 af aarra m-^Tf-arfa^a, i, 
S-’aiw^M 3Taai arff sraaca ^^aafftr an fa |t aa^at 11 ara: ajmf^ir?^ 
aa aaaffa^r asa: % ^a Jr ^aara fa^ar snar | fa:^ sna ^t.
artstaf a^r ^?aa>a at ft aarar i

Prins reaction : faa atfafaiaT

^faa sna a^ aaf?afaa sftfafajaf, afa^fRa afh: anafaar 
3Raf a?V atRt; srfafaar a (j, 3-ffafa) sfix sa% ^a^f at
aai% at fafa i

H2S04 RCHCHoCHoOOC ch3+h0o 
—> I

CH3C00
rch=ch2+hcho
-f2CH3COOH

Prototropic rearrargement sftsrtfft aafatam

knh2
^•eHu CH2 CH2 = CH2 C6Hn — CH = CH—CH3

aatr sri^at % ara arfaf^ar a ^n^aaa araa srttaca atfaaf % 
ff-snaa'f ar fa?ataa ft arar 11 af a ar^a fa«t<a aica ft^ |
faair aiaafaataa: aaffaa faiat aaraaa at aaiaar Tfat 11 ?a aart: 
atfa sftf^rfajaf ar artafca sfrf^rfaiaf a sraaP'a^ srtf^rfaaf ar a^ftaa 
sftfafaaf ^aat ^—aa?a-ana aftfafaat ar ^at ^a ^ aaRaaa ft 
aaar 11 af ^affa?aft afa^araa ar a?rft;ar | faa^r ara-ft-ara ^fa- 
frra jafafaia at ftar 11

?aat faarfafa % srrt:a g-Rr atsfa % aarft:a ^ a^ara ^ara'tf a 
ara-^faaa ar aaar | at arafa % ara i**t ?ara at: agaa ftar | fsraa 
Brfaa ?arat alfafaa ara ft 1

r ©
! -C^-SfCw4«*■—** VCH^CH

1 <•-CH;.. + an
e

/t - c H cr CH - CM3 + G

^a-i CKj-CW « ZH^ + (j>

r Q-L1 / ft-CK =» CM-CH^JR-CM-CH — C-Hx <
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Pschorr synthesis : ?TTT

^ir ^ s|cT?^f frr i

nee

^fwffT 5r ^ifr^T f^?TT^:TT (substrate) 
an^^srtf'T^r ^uzzi^z % sr-* 5T5%^'7t ^ ?ftsT 3tlT
STT^TTrfV % ?TT^ r^JTT ^T ?T^^T I I ¥cqT? <Tf? =r rr 5TTccT
^ ^TrTF t I

^rr w.i srq-'t’T ar^-fr st^tt % srfapnfarr f^4;«jVir ^Tsffr^r^rft 
an^rf ^ fF^frr | i
?? q?^ % fatr ¥r?-^¥rf-T^iF jftrqqtf ^ m ^i^r^of ^ $
ststcjt ^f¥^JT artr Frf% %■ JTr«F q-Tir fqtJir -srrnr 11

y-r? 5rqti?: % st^tt %
^fq-qr sriccT r^iT ^ j I I ¥¥T?:

quasi-Favorskii reaction 3?^ q?rf%?mfr

^ftsnr Tffcr qrte>jff % ?r % ?titr ^qr?>' q>T
f^TTf^r qtr ^^rr—

MCt.
-c"i

Hooc Ci.HsOH

q-| ^r^T ^T ^ 7T? arf^f^FTT ^rW^faqr f^q-rfar^ 5TTT ^TT-T
^ft | qft STTTqr-^c^fT^ f,T^qrf^-5:T^';:TFTrT ^ t:

194

c - a* oa^'ft - c
o c<.

FpRT—Favorskii reaction

Quelet reaction srfvrfw

og^fqff ?f^ % srfb^Tqq' qrt srf^-f^jrr i
SFf¥fSTTqJT ^ ^ f^giTT^ fT^ % ^FT^ST q^T f?«Tfrr ^ |tcTT
11 ZnCI2 ^ ^qf?«Tf?T ^ qfamt ivT ^f^rsr ^f^T?¥ afa ^ 
HCl % msq srfqf^T qtV 11

DR OR
ZnCl2

| +h2o+ R'CH0+HC1

R'CHCl

Raschig phenol synthesis TTfsm ^?tNt 

—Raschig process

Raschig process Tlfam sre»?

?Rr qtr q5t?rf^ if qf^^^FT ^ feq ittt ft ^ ^
fterr I:

2C6H6+2HCl + 02--- >2C6H5C1+2H20
c6h5ci+h2o

q=r if sricq HCl qft qrqt £ srmfacr ^ q^% vs % f^tr 
f^rqr srim 11 qftqr qq ^q^qff qft ^ ^rr-qq 230oC vx qq?q

CTcfi | affT ^qqr q? tqqqq 425°C qq: |iqr 11 q^rfq ^ %
%q?r 10 qfajiiq srftr^^f ^T ft qf^q^q |tcTT |, ^qrq 
if qqq % qq^'q ^qr? ar^i^r BFfqqr it s^cq |

-0)C6H50H+HC1 —(ii)

qq qm
i
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Rauhut-Semsel reaction srftrfw

p4 srw fftvt f^qr gTTr
^•TT^ =Fr f^f?T |

tt^t srfafw ^ <TiT^>^ ^TTf^cft aftT KOH %
^I«T arfaforiT VT c[cf)-JT^ ^f^?T Stf^fTT^ ^^TcTT | I

P4 + 9CH2^=CHR+2K0H+4H20-^3 (RCH2—CH2)3 P

= 0 + K2HP04

tfixtvftfom H tf^R srfrvw* sftr vfotr
% fw ^fr^r-srfcr^TPrcr qift'Eta ^fricri |

r, , o C4H9 P—PC,Ho
P4+2C4;h» MgBr4-2C4H9Br-----^ | |

C4H9P—pc4h9

rftvv srfrfcm rf ^rw4 ?r fmr ^
sT^t^r ^f?:?r-^r?f7?r irft'fZTrfTer | 1

1

+2MgBr

«i0
CtHSPHx+ Li OH

Li
C6W5 P CC^ Hq) 2,

C^HqQ-r

Reed reaction arf^f^an

— chlorosulfonation

Reformatsky reaction arfafam

IT fsp^Tr a-|5rr tT^ tTf«T5T I'tirt

^ f^ffV ^3>T ST^T % fTTcftf^ %

^T^ft 3Tf«rfw :
TH«?-

R'
^CO
/

R"
Zn

RCHBrCOOC2H5 —> RCH (ZnBr) COOC2H5-
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R' RR' OH R
\\/

C = CCOOC2H6C-------CHCOOC2H5
/—h2o/

R"R'

^ttpt^it % ar^t irr^rr 5rTccT ^
Jr 11 tft^rT arfat^rr % wU.

| wtfgF a-|5rT % TTFirrc-arfapFfa ^tq; an ttsp^ | 
f^^qTr % 3T5?tr pt arfirf^^T % ^ o-I^t^r

tr?3TT % iTStf ^?q’T? 3?TrTT | I ^ (Dain) ^
rrfsq^ a-^ift STTf^s^:^ % ITOT arfvf^TT % 'TR^^'T ^T, ^T^-

E^fir^ ^T 'rq^' ?ht sr?5^ F^\F^ 3^ ^r
fWt (Dippy) cT^rr (Parkins) % apJTTTT
fr faftrR r^wt g-Ri r^qr ^ P-^-

fn^ fT^-?; ^T I ;

/?CM OrC-GO CiHS

STIR
fiT^rcTT ^ I

l

I

Z-^ChA- Coccus+ 2:^ ♦ -<s>x^OC-^OH4 cooc^Hg 
<JC-».KS
c- enA- COCC^HS -®for X^CH4COOC^H5 CHd - 

X^T OX-^
- C oOC^H.S

@_^CK,,-CO

- CH A^ NO-CRt

_ CHA - COOCaHS

Reilly Hickinbottom rearrangement TTff?T

200-350°C ^TR qr ^ COCl2, CdCI2 *Tr ZnCl2 ^ 
|~rrf^ % mn *ttit q: 1% ^ arf^nmir 1

NHR N2H

COCl2

R
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vfe R , qfsT^r ^ 5ft 3?Tt%^5T sfh 8T3^-
f%fqT5T ^ff 5T^r^ % ^571^ 5nccT ft^ | I ^ fScft^T^ affT cTcftq-^ R 
% ferT ^qq'tift ^ t ^rt ^nrrpJTrf: ^ sr^Taff ^ sftffrfqifft it ^%5r ft 
5TT^|l

Reimer-Tiemann reaction arfarfaiqT
qi?? erTftzr f^^nr^r ^ qft?n?r ^'t ^^ftft'rsM % ?tt«t ir^t ^ 

^Mt i snccT o-srh p-fifffq^
qrr ffTST^r ft'Tr | ^5 3^^ ^tr 3rf«ff 5557^ ftcrr 11 O.:

OH OH

^ CHCI3, NaOH CHO
+
'? Z'

CHO

f*ft ^ arr^ft ar^sr snc^ ^ I :

OHOH

CC14, NaOH COOH

qif^fTfffqj q^qf^r, ^q«TT?T, fr?ffq^tf^Tt^t^ atk fq^tar ~4§ ^ 
arffTf^qi^fm v\ qf f^qr qR5t |:

CHC<a.«OH
cmo

Hh

q^ftTtqsM % snftq amzq? ^ ^nqaftft 4f^at>T q^cn | aft 
arfirf^qr 3 qq? sf^qr | :

j 19$

GHCtj -4- OH ^

CCt-v------------- »

c -H Hao

C C.C% -4- CC.-r
N 'CH^C-c^
ecc♦ >L

Tffqjfrq JRT f%qfirq qarqffrqr arrqq^, ^qqg?T r?TqTfgf?T EFt 3fe
q^T^ | 1

^%rr—Duff reaction *rt

Reissert reaction TT5H? arfftf^m

KCN wm fqq?ftar>T; 
arrf^ftfqqqtaftq aft^ N-fqqq^qitq qtfq^t ^t afqarq-arf^^T 1
W arfVrf^qr at sn^^rqrq if $fa*r ^rf^tarq- % aft^-CN wyg 
fqqrjqcff qfTqq q^mor % ?faiR Tfcrr | 1

ArCOCl-|-KCN

COAr

^f?rar qafkRS aft?; hcn qrr qq>q qR far arf^f^qr qft anrar 
rnsqq (^^aftq) if wt fq^T arr arqt^rr 11 qtqt arf^f^raft ^
3T5?|t arr^r if qi^ ^t% 11 ^cq?q qtfqqjf q^r ^qqtq ar^qr a^q 
qtfqqff qft qqr^ if ftcTT | I ^qr^^onq, 3TJ:5r.3Tqq2-q % qqcT 
fifq, ArCHO, snccr ft^ | qqr 3rt % f^rrrrq^Ftq ^rrq ^ aR^, 
aftq 3T?q qfqFqrfqq fqqqqq?rq qtto qqrn; ifr qqr^ I I

Reissert synthesis TTfSTcf

?n%qq qft 5vrq fqfq, f^if o-qT?ft^fq (arqqr qfo- 
^qrfqcr a^cq^qt) qft trfgrFf arfqq^q % qrq f^qr qft armt 11

^qiq
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} ^C**COCOOCaHa- 0COOC1.H5

no2CoO

Cx...CHxCO C00CxHS > fyc^H
t55!^SN/ NC«I>C1Hs1

H

Richter cinnoline synthesis fT5W«T

3Tf«ff sftfasTTfa* srp^f % 3ft?: ?m-

C= C-COOficS C-COOHO: -+- HNOx
N M ■J

a: = c-CO OH

Riehm quinoline synthesis TTfjR
(3T«t^r3T?q

% ?TT«I ft% ^ *5cT^t *rt :

ch3 
c = o
I
CH1

-»• 1 /U C43HCt* >

Riley Oxidation

%^VffT?T?T ¥rf-3n^rr?^ st?:t ar^r^ ?ftf^f
sn^^^UT I f *T f^f-r ^T ^T?ft?r faj^fafacT srf^ferrsff % f?Tq I'tfTT I :

(=F) Hf^q- ^fsr^ftq- ^T H^cT SFT^fffT^ jftf?!^ ^ aTT^fft^T^T I

200

RSe02R
\ \

COch2
/

R'R'
Se02

C6H5COCHOc6h5coch3
(^) 3T?mCrT ?T?TcT *t arf^F^T'JT fST^ fS-aHST^

arq^T fa-3TRsr arsprif^cT 11

Se02
RCHOHCH=CHR'RCH2CH = CHR'

RCH2C=CR'

(?t) ^TtRfe^ Jrfq^qr 4f«T^y?T ?rgili
3T?T^T qTtst?T if qfw?T I :

Se02
RCHOHC=CR/

Se02
C6H5COC6H5

f it 3T5 fqfET | tTIcT ?T^ 11
f^T. qV aftT sh^rfa*; qgsrqlqtr % fqtr f^fq 11
5?rrr qrjft, n^Rjq, qrq, an^q^T aftT qif? 3^ ^T.
% fqqrq-^f sqqVr ff;qr qicn 11 ^ f^fqf?rqq 
^?.q (Selenium dioxide oxidation) qt | I

Ritter reaction arfafw

(^) aft^: % N—^TT^ef frr

c,h5ch2c6h5

^T I

H+
RC=N -j-R'OH R—C—N—R'—>

O H

??T qfqf^TT it ST^q 3T?q gTTf n
qrcTT | I ^TqffqiHT qiqq ^qic?T^ ffT^q^T % ^T«T ^TT | qk 

OH % qjq |tcn |:
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H.O©
ir-fRC-N—»R—C =N—R R -C- N —Rfron —

on

SfT^ ^TT<? ^T^JT^cfT ^ 5RcTT | I ^
^ f^^TT 'TT^ 13ft tnrf^ ^T^*nT 5rnT?r f, f??fV-

cTcft^, snf? 15rr«Tfn^ i
' ‘ (^) ^ 3RTft ^ 3t;jt f3r?rft

cjeft^ anf? ^ «WW& ^ %
^15: ST^T-arq^JT f^qr STTcTT | I

H2SO4
RHC = CH2+R'CN + H20------ > RR'HCCONH.CHa

H2S04
R2CH0H + HCNH-H20------- > HCONHCHR,
Robinson-Mannich Synthesis TTf^TWMnfa*!

fqr?ft =^*1 qftsft?T% ^ ^
..; . ^qftar^ifti ^ Fftfeqw WWT^aftT

qiftT5T «rr^ % qq-fift^ iftfr^ % HT?T arf^fw 'CT STTcft t I 5?T 3ff^fw 
Sfft f?fi:qr<7TftqcT eft q^f ft f^T 3IT ?t^cTT | I

srff^

s

xS
K4-C C«.

^COH*

Hj. ^ ^

^-c'^Vv + H"V, *N«t *CMjPM

CH j)|C pg-;<^.CHVM^>^VbyC i-f 1-c
I

‘-‘X

>1

Robinson synthesis TlfaRtT'T far^rq'q
qji argqf^ qr fqj *{?\-znvz* sr^r fffftfttJT xfe**

arY?; ft fq^rf^cr f^qt 357 q^cri |:

,CMO H

N.C«3 + C-5*<>
1 -/

Hv^

Ht-C^ CHO

Onch3
H

202

ft fttqr % qifft?! arrqftf.qr fT-?:! cftftlf tr^^T qft 
qq ft ftfqq ^ffqfttq qi^ f^qr sir q^qr 11 fq«pq qft qrftV ft an# 
q? qq: T^ft qq; ?ifq?ftq qft qrqr qr^fT |f I BTfqf^qT fqiqfqrfeq 
g77T oqqcl =P> 5fr S^cft | :

+ OH
CHO CH = NHCH3

/ /\+ ch3nh2------> I
\ \

CHO CHO

Nri.C.H^

O OH
?ch3 O■*■

CHO

q: ?«rrq qq ^f?qqq Rm?H ^rfqrrqffqq#? trfq^ 
fttq ^Ifqqqffftq%2: qrr qq>q jpvft ^ qT^T ^ (40 qfftsrq)
qiccl I I fq qqrrT qjcq spfrqqq 5iqnr arqqr qft STSfftqqftfftqr 

^ ^I'T qtqft ft jffqfttq qjcq |>qr | I

CoocooCHO
o'-l^c +''CHO

C H3 rv H ,NCMi

Coo

ONCH^

Roelen Synthesis ftq?R ft^qor

r^^r?: ftfqji ^qqqft qft ^qftqfq ft sftf^rfqjqft qft qryqq fttfttqqi5¥ 
aftr ^Ifftapr % m«T arfqftfiqT I ?q qR*qT ft 1 t0-150°C sft^ 100-200 
ftsqrfftqjqT qrq qq; sft* JT^q ^cqrq % ^q ft qjcq
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RCH2CH2CHO->RCH2CHoCH2OH
RCH —CH2/'
\/CO
crch=ch2---- >
II \ RCH CH3
O RCHCH3-> I

ch2oh
CHO

aft 11

Roelyn synthesis

n m^qr^¥ arte f^qr qrr ^rr^fV ^ 1

H CHOen-sr
_c=c+co+h2

[CO(CO)4]2 —c c

^ste^r ar^qr ?f^T m gw
irtPr^r ft ?r^rr 11 ^ ^ aftf^rf^g > ^r
arwte^ > 5TT%cT artterf^g-1 1 Ttfecm ^r-

3r rtgfwcr ?ff ?r ww ft^ | ^rgf-
fg^fr % ^rrg #^ccT *rteti*f?sf11 f^-ari^glr fi^ft'Rfffr^fr^T'JT
arcg^r gtefV Jif^r *t ftcrr 11 ^ srr^ f®
q-r^-arf^gTrt * 1

Roe reaction Tt Sffg%tn
3r^?r arte frsftesrtfc^ arr^r % mg ^r, ^r?-

arte^r^- 3c<tw ftcft | sftx 'nTW^r srrw ftm | 1 qF5-?;qgT?r, 
tf?ftfrTcT%gt5r arggr arrfrrg % mg 11

gr^- 3T?g g^rg grgr | i

^ arfgfggr grr snfte ar^^ (fg?rfgg-gV) % ggtsrg ^
ftgr 11
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Rosenmund arsonic acid reaction anrrffggi: ar^ arterfspuT
—Rosenmund reaction

Rosenmund reaction 7t%g*?3 wf^F’pgr

fT^ftfmrg arggr fT?gteF«rgg amfgriJ ^te^T |m?€ % 
rg?rgg ^g it arggi gm $ g*g ^x ^gtgfsgr ar^gt git ggR gt 

Fgfg:

ArBr + As(ONa)3---->ArAs03Na24-NaBr.

Fgfg 4ft sggtFggr gtFgg | ggtFgr 5© ft ^Fgg |gr^¥ g«TTT 
gt Fggr ggg 11 5^ fi^gg^ anglFgg arrg arfgFgqT gt gf^ | 1

Rosenmund reduction gt%W* arqggg
g^rfegg ^ggg g^r aaF^gFg g frgfterg gr ggtg gg fggt arg^r- 

g^tew^ % irgggg (gggicgg fT^ftsrgtggor) % ggg gr
gggr 1

H1- / PcL

-Sa, /Co. CO y
ACoCt ♦ Qcho

fg Fgfg gr srstg arFggtg ^FggF?g arte ^gtgteg arr-g ggter^ff 
g F?rq fggr gr gggi 11 f^ ggifggt g, grw ttfeSfr^s gr gte ggggg 
gtgg % Fmr Fggt ^ ggrg gr ggg'rg Fggr grgr | aft mteg git gFgggr 
gir gg gi ? 1 fg arFgfggr gt o^gg? g^g arfgFggr gt gf^ |

Rosenmund Saytzeff reaction Tt%ggs gfSrg SfFgFggr 

^Ftgtr_ Rosenmund reduction

Rosenmund Von-Braun synthesis Tt^ggs gtg-gigg g^gtir

200°C ?r arFgg grg gg Fgggtafte Jr mix* mgmf¥ % gig $Fgg 
|gr?¥t g't Fggr % ^Ft^t gr^rw^t gt srrw g^gr 1 ?g FgFg gj srgtg gg 
^g gr??r?gt g't ggr^ % Fgtr gtep 11

250°C
RBr-j-CuCN------- ^RCN+ CuBr

I
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Ruff degradation

ir?¥te 5T^^:r sfr^ ap?:
# fafV i f ^?f>q qff sftfftq sr^r % qr^ srfqq^q qr*;% 

qrer n^xr | i ^q ^¥>fq5p srrq srqqr qq% ^f?qqq qqq ^r, 
qqqf qff qqf?qfq q ^r^fTqq q?fqqr^¥ % qrq srfqfft^T'q f^qr 

srrqi 11

i^- CHO
(cHOfOn ^c°3-
CH^OH

C.OOH
C.HOH

CC.KDV>^
I

CH5.OM
^FTT^W.

-ira^T ^r?^wq t~«Tn

CHa 
1

Chom 
I

(CHa^).^

C^^OH

H^O.\ / P-c. -------------—>/H yO

^q^r qqq 3ff^; ^r^ftqq q?fqqr§¥ ^ arfqf^zn ?r pq
^cq?q ^tcf |:

Fe3+ + H202--- >Fe2++H02+H
ho2+h2o2—»-h2o+oh-+o2
?qq q|% |T?ftqq q<qi'JT qq qqrq^oj (abstraction) ^tqr | 

3ftT qc7?qrq q^iqqTf¥ qfqfq.qr ^ epx jfi
^rqrl 1

-

r.ocT
HO - C-H -+ OH

Coo
’•i

Hp.on 6*+ fk

rRTT *iT$~~-ST n- 
-Co2

coo
I
c = o c =■ o + co2

I«.■?

^¥tq fqrqV^qq- fft I 

Ruff-Fenton degradation Tqj-^sq 

—Ruff degradation 

Ruff method T<B fafa
—Ruff degradation

I

o.>
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Rupe rearrangement gqfq^rq
¥feiT—Meyer-Schuster rearrangement

Ruzicka cyciination ^ftar

q'TfTqq qfqqi?¥ qft ^qftqfq q fg^Rffqqfqqr qrqf % 
q T^3>qi T-i qqqr 1

qrq atqqjq

^COOH
THOx

COOH _

q| fqfq 3^t qrq q^fqf qi% qqqf qft qqyq % fqrr qq^qq
qgrq ^q qrqr q qts qqq qiq qtfqqr ^ qqirr qrr qqrq | |

fq srf-qrq.qr qj fq;qrfqfq stiff % Fqrr fqgtq qrrq f^qr 
qqr t % areqqq % srrqrq qq ^q^ fffq qqff qqq; f^qrrfffq

qqiTff fg-qr qqi f 1

Ruzicka large ring synthesis Wtai q^T ff?rq q^rq^r

qrq ¥I¥q:T«fffqqfq^ airq'f % srqqT q^f^qqr ^qoff
% ffiq-qqqjq ^ qqq qi^- qfqqr^f^qq qfljtqf qrr qqqr:

-*• CHa — CO

—. CO — o ^

CMa 

^ C_M ^ X*

vo * ^COxCa

fq BfFqfqjqi qTr r^qifqfq ai^qcj % qq'lf^ fq q^ qfff^qTfqq-f % 
^ffqjff, ffqq-ffffirff aflT qqqff ffl^-qqoff qr qqyq |

(Neunhoffer) q'i^qr^^ (Paschke) % STgffR aifq- 
fqqi q.qrrsT qrq qq qqq <qffT | ftiq qq qrq q? qi^yq qjcq =tq | |

I

cmx~ coon tHV 
"'■* cn ^

CCHa>^
^—C-H X — COO A» 

<« c TrfT^)
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Sabatier-Sanderens reduction 3?q^T?r

qrfeqqr qTr ^T^fcT i? 200°C ^ 300cC cfTT c

jfrfTT^T =tt scsRqfa i 3t?Tc7ccr ^R^rfer ^
f^?r 5Ft ir fr^ft^r^ir fT7:r fr^cr

i

Sachse-Mohr theory

im % % st^r q^'f ir crqiq
q^irmaff % qq^sr^cTT-^iff €\ 11 ??r % st^tr
Tf m; 3Tcqfq^ wrffcr, qR§ tRT qtfTTqr | 5Tf fcT ^

qrtfjT q^qr^r qr# qtfqqr q-|ctR^ % mvt srr^ | i
% ?* ^ qi>| fq^fcT ^ qir qrrT'q | q^rrm
^ ft ?t?t f?5?r qff | ct«tt TTrfq?r>-tq?Tq tt^t^t i\ ^qf (^t aft^ 
^?ff) $ qif srRft 11 ^tt% qj^q^qq^ q^rq-qTiTT’JT qq TTTiT]?q Tfqt- 
st^ctt q:'T>q |mr |, aTcT: %% ^ q^tf fq^fq ^ |tcft i %% ftretcr %
anerrc it. qrq qrrqq q^qr'q rftfqqi'f % ?«ufacq ^ sq^qi q^-
3TT qqrrft | I

Saint Pfau-Plattner azulene synthesis 
q;rj-^jqT i^wrsftJT H5Hq»q

aftT FW-^sft^Tflfsqr rtfzr qq q^qq stfqrq.qr % q'T
qqyq qt fqfr ;

> N^CH COOCj.Hy

"*■^1.0
+ lHx-*-C01coon

-C^OH

Salkowski reaction ^rfqf^iTT

3fk 3T;q ^TT^ft q> q^qR^ qV rr^ Tq.arfqfqqr, 3yq
q=TrT>qfq q qq qt#^qi?r % fq?rqq n tttr TTeq^fqq fqrqrzn qrqr | 
q> q^Ttqrq q> qq qr qq qT?r ft qmi 11
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Salol reaction arfirfw
^tqfeq O-fRffqdrt 3r-?ff % qfq?f q^ff qfq^r qfqfqq?:) 

qt arm"? qfq^tfqq ^ ^Tq arfqrqqr ^ qf^fq^rq srrq q
^qjqjlr qi qqqr i

-j-C^MjOH

qfq R q'tf OH srqqr NH2 TTff |T at FTqr qrqffq^r % qyqq 
qTqy'ir % qrq qqqq tt srfqfTqq q^qq q^q shr ^>qr 11

Sandmeyer isatin synthesis ?F3rTTqT anf'fffeq

qjqt-^qifqf arqqr arrfqtqrw?>qtqrsqrqyq % q^q-qq^q
q 3TRqfsq s^cq;^ ^T qqyq ^fr fqfq I q^ q9#qq, ^fq^q (syqqr 3T?q 

qqVq) aftT qiqq ¥iFT?qrr§- qr ^Fqqtq, fr^jfFqqq ^q^rq zfti 
q^rtqq fT?fs ^ wtv q) srrqt 11

Sandmeyer’s reaction HRqiqq arHqFqqT

FfTlt ^F^^r 2T§q;¥TFqqq arrqq qq q^qq ^qor % qrq arfqFqqr Tt 
^qq srfq*qrFqq ^Ft?t sgcqfq qr qqqr i q^qq ^qq qr qtirrqq 
F^^qftFqqq qt srFcrsqtFqq q^qr 11

CU2CI2
----> C6H5C1c6h5n2

Cu2Br2
ArN2+------------> ArBr

Cu2 (CN)2
ArN2+

^q arFqFqqr qr srq>q qqq ^F^q % qr^qftqtqqrr % q?qrq 
^Frq |qr?st aftq qiqqRF q> qqr^ % Fqrr ^tqr 11 ?q qFsrFqqr ii 
qrqR qqtqqqq qrqr q qr^q 11 ?q arFqfqqr ffrqr ^qtq> q^f q> 
qrqtfqqFqq q^f ^ qt qftqq Fqqr w qqqr | 1

> ArCN



209

Kcn

Cu. v so,^

% STJtfTT ?TT?Tr?CT 'Tf^^q-fcT^ % sftv; ^i^snf^im-
^5ftTT5T^ % ^ 3T??nzfy TTEJT^rff ^JTcTT | :

A> Msr Net -». CMa C x AvW - N - Cl
I t. - 

CuC.C-••w* a". S> %-i /- • V^s- • * 1 _ X.

^Rf (Cowdres) (Davies) % 3TftfR
| sft arf if ^^uii ^ 'TfTq-cT ft sricrr 11

Ay «f* Cu C(,2. £^r NaCM C*J.^

AvCt +A/X + Ci*C<. +• AtH-£

/{yCt-*. fHi + C+U

[CA'vNOxC^c.txJ+
•l Cu CJL-t,

Ay-A/^r WAV •» CH.VV -*• *# C4

(Dickerraan) aftT % ^ft^JT rf irq
qTjff % arr^rT (tt st^ct ^t |:

ArN2-fCuCl2----> Ar + N2H-CuCl2
Ar +CuCl2--- > ArCl+CuCI.

(Kovar) ^ ^ ^ft ^RiTRTT srf^f^T fw |
fsr’T^r afg;sr?T 3TR?TTf 5 ^ ftFftf3:^ 3Tr?T aftl f’F3??
5Rr ^i^crsftf^znr ^irf, fi^ft^R ?ri srr^ifrcr ftcfi 11

NOx. C.H,aCOgfj/c>H<f0N

NHx, n
NaNOy/HiSOQ

J' ■Sv
h‘tNSO^

i-
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Sangers DNP method H*IT ^to tx^o «fto

N- ^jftfTT arr^T % faEffT11! “Pt I ftfit ?TTt1TfJT cHT RT
mf^ir fRfw (f^f^ ^rft^) ^t ^st% tf i-q^sfm,
2, ^iftift ^flf % srnrfoqr 2, 4*^r^rw?>-
%r^T?r (^fo [t^o fro) o^ctr 5r?n? | ^ft % stTct Rirft fter 11 ^rf?rtr 
fro crfTo fro % 3R?r % orpr-brqHf^Fr ^ fto q^o 410 fftft
arr^r stix g^cr qft^fr ^r fir^'iT sT^rr ftcfr | i

AiOj./
N0X

H-lO
dch n H,

i
CO HHCHA. CoOM

-f p-</
II

MOx
M V> 5s>

COO H N==-/
HP + A'chww ______

cohhChA'cooh

*ox ■+

+ hxhch*i"co&*

HO x

saponification ^Rft^T'xi

feft ^?rr ^r str % ?tt2t sr^r-srq^q fif f ?rr^ ^r i 
STrffxr 3rqqs?r ft ^ |:

R—C—OR' NaOH
> RCOONa + R'OH

O h2o
srirfcr f qrq arrf arr^r q'^rr spirt ^?r ^^cr: arrff % q^r

ft^r | fsr^rapt ftf^xr frwfRfn?¥ % frr^ srqq-f?^- ?n|q stir fq:q 
srift | i ^ifTorisf, ficTfrfT^r erffteq^? ft ftf^^r fr?|R?rr?¥ f qr^r 
^T?rf <R ftfeqiT f^qR (^T?^) CP4T fR^RR STTR ftcTT | I ffq: 
iTTfrfcrqr ^Tsff spt fqs?r firfq-cT fmr 13r-=r: mp 8 r 10 art^c q-ft
ff apft-^ft 24-26 STRq qRT qqr ar^ff f ft%qq sRoff
fRr | I mf^qq qrrq^, frfiqq feqt? crt ftfqqq sftfcrqj f gw 
ar^fR qrfq ^r Trqrqfir^ gq fa^ffq | ;

CH2-0-C0-C17H35 ch2oh o
3NaOH

+ 3C17H35-C-ONa+CH-0-CO-C17H35 CHOH

CH2-0-CO-C17H35 ch2oh
qqr tfif*
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SaytzefF elimination (Zaitsev elimination)
fg'-3rr^?T 5rr^ f^nnr i Ej f^rrr^f?T

fg-STOT r?5TT if snrrqT, ^?T ^ 'Tf^T $ JTTrfV-^f
*■?: ^TrTT | i stct: gT (sr-^T rff'T) ^f^rf^fT aftf^ftFrf % arrqfesT^ ?«rrfcrc3r % 
arTstiT ix ^TT-f^^fTq- tar sttctt 11 ^TTfrrrf if tarn, ^t^t 
^■?:ctt 11 f?rcriT % ‘‘fg-BTr^^T gsucr: sr%?sTTta
'TT 'STTcTT I”, ^ 1-S^>r ar^STT 2-5^fJT ^cTT I arfa
3-^tjft-2,3 ?Tfirf«r5r 3, 4-^r?irfs5T?r-2-^s>r ar^^r 2-rrta 3-ifta
l-s^fnr €\ 3T^eTT 2, 3 STfirta 2-^>T ^cTT | I ^ 5T^1^ %
SRrTTT fT ^ sfff^ta ta% C—C ^taf TT

srta ^‘f i

Schardinger reaction

fjp^fr srt irtarfa ^ ?pt ^3^ zv atcr^i
?ni «Ft g'rtafcrif arta ufrsT ftar 11 (Ball) % arr^R 
^V>r, STRmiff Wf; |ffTT I ta

5tta^ *ft ^ 11

Scheller reaction 5f?TT arf^f^m
^srfT ^rt?^ sfff ^'Tf?:«rfcr if sTT^f^r^ ffif^Ri?^ % ?tt?t ir^^f^r 

wi tfRr ir ¥r?-'i^fTtaJT ?T^f ^tarfatar^ ^d^fefrarmff^
3Rm ^f i

j^AyNiJ+^HSO^J 4* A»C.t3 ----- » A-r A5 tX^ To.SOjH) r

------ - A^AsO^H^

?q: ?T ar^^V ITT^T if STR^r I I??rif 7RTR RT^r

Schiemann reaction TfftTT^ arfaftai

^ grfVrtar if arr^f ( bf~4) ^^tafcr ir qfr4ta
crTftJT % ^ STir 7g3ftfpT q*ffqT ^T ^TmT^T, rTfTS^TcT
mjzft zj%nyzTfnZW q^affsfta (^T^-q^fftaR ¥Tta^afRTW¥) ^f
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tpxm ark afcT h ^r gRi ssr^r n2, bf3 ark ^afkr^ ^ 
arq^rfeci wix^t ^rfrirf^rT 11

N^i- jA-r/^xj L'i^j ArR<Av NH^

^g-if tar tff ?nm^ ^r smtq- tar srr fr^r 11
BF"4 arm?T wx ^fFr srr^r: ^aft^rta ar^^r (HBF4) ar^r ^r^r
(NaBF4, NH4BF4) t i arf^frm ^gr^off if ^cTK qt^cT irr^r if 
sn'R ^r | i tfta srqiir f ?r^ arfer^r qff^ta q^aft-drr ifftaf % m«r 
tar ¥t | fqr qg*fta qffqqr an^pfr ?r f^q; srr ?rqr^
| i ^TiRanar, lff3T¥f?r ta-^r?qqfrfqqiT qfaftcrk if itacT tar srr 
?rqTrTT t ta% arqq-j-r % qr^r^q^q 4, 4' ^r^qgarkf tafq^r str^ 
^fcTT | I

n'H00,:' 
4- 2^x4- 2&F3

Schiff base %qr strst

tar qqk ark rrr?¥fr^ % rffRR ir c=N ark-q qi?r jftfj 
srq^r 3ti fsrqr arRqr ar^qr b;fq^ ^fqqr qr^?rr^ 11 fqq qkr q5-iq- |t tot 
| ark ffr?¥|Ti'¥ % q:r¥q qqqr'q ark irqk qr qr??ta nxm*! % qk 
fg-arrqy HR-qr 11 ta erR^f qrr qqrq if qrqr-qqqr q?>4ta bifkf 3ft?:

qfq¥^T?¥f q^T qqfq tar TOT I fqrg 3T%qr qgjq if
gfqf arftarfr ataj, |k | 1 ^r^rrsf,

c6h5cho +h2nc6h5 -^c6h5ch=nc6h5+h2o
%^artafq frfqqk

gkqta ta STRqr qrr taW tot?t aftr ^'rqr | art^ ^rrqn- 
srta tTf^|T¥¥f qsrr qff q^TO qrT% % tar ffar 11

ir arrqq: ruvr^r fr ^ ^rr if arqqfjq krr srr rrqR | arcr: 
srqk RTf^fqrrcr ar?q % skrq gta ^r^f qfr ^f^srur if tar 
git srqrm 11 wx^'i w.j qrta qt: fgtaqr frrrk srrR | :

ii» ti
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n=ch.c6h5 nhch2c6h5

H2 I Ni

Schlittler-Muller reaction

^n?3Ti7%?T % ?rr%T tar sttctt | ar^ 7% ^r-
^rfT | I

Oc^ -+Hi-0
HR

a C HoCHA

)

4. 2.H.0H

Schlotterbeck reaction ??TTS7%i?» arhrtaT

7Trtaf sftT ttafT^'r % ^ fti 7r%l srftrtaT ta% 
% srffta 77JTT'7 %tar 3T«T7T srftarta %f«r?r 

g-FTT ^frT^rfqcT tar 3rr 11

RCHO -f- N2CHR'-------->RCOCH2R’ +N2

arf^tar 7^Tf75%t % 55^;^ tfix ^7
% 5T?-q%t7^7 % 7T«r ScTR arf^Tr 7I^T 7 7H<r ^ I I |^77:-7rta7- 
1RTZ7;77: arf^rtar 7> | 1

Schmidlin ketene synthesis 7^7 ?T?%BniI

71^7 % 3T7737 % 7>7 77317 77 737T I
m

550C°
CH0COCH3-------->ch2==c=-04-ch4

Schmidt reaction f573 arf^tai

7T3-3Tfatar 77 ^7t777 ta'l 5717^7 T7777 7 VH
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7% 3T57f?7f7 7 ta^r 7r^-q%tta7 Ttta 7% 7r^7t^f%77 3Tr77r?3 % 
7i7 arf^tar 7% ^riTt 11

ArAs03KH + N2+KClArN2+Cl-+K2HAs03------
sta T^r^Twrlf % 7T3 arf^tar 7% star ^cTt^ nr^r %

TJCcT ^>7 | 1

Schmidt rearrangement ta? 77f7f7TH
77s ^f75T arrtr 74 ^7f?7f% % 7% f^Ti % arr^lr,

$fr¥|T?sf 7«rr TTtsWf 77 ta% 7i^?7^7 777tf77f^7r SF^,
7T??T?%f% 7«TI 7%3>r, ^7T^f %, 37^7^^

srml:
rnh2+co2+n2 
RCN 3T77T RNHCHO 
RCONHR/ + N2

RCOOH+HN3 
RCHO + HN 
RCOR'+HN3

tas % ar^rrT |i?f%t?7r <sf?t t7f75r 3rr%f 7% tar % 377 
3^7? > NH 77crr I 77 %?%t^7'T7 % *77 fTiTT % 7-7-7f7-

7T57 777T I I

,s

'7

0I
HHa/HySOt^c = o C aO

I
M - H7

0
7f7^7T 77 77t7 ^T>4f37r 5F%T % 7%

^717 % 77T7T % f717T 5771 t I

y CH^CCHx^ .NHa4- COx-^Nj.
»- ? >ta

CH3 CchO^ Cooh 
jhhp

COOH N H-j.

CO% ^ H o.

CH3 . .
fa- CTT^T^

CH^

F- crzcffc 3T>^"
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% STfffR 3rf^r?pZTT ^ f^pqifkfsT ^?T 5T^R | :

^*5^ 3^ % ^rr?T fw ?r srmf^
^Rft^ (T5rr^¥ % m*t f^qr qr^crr | :

«'r' ft1 — HiG
*S '•c" -4-

(In
o Oh

V'*'ff‘ - ____ .Q,,-,.
■J<0 <1 IVG«

c' ii3^ ‘-"•u11 R -n R -nhN-N,T

irf f^fsr rrfT^r rf?TT qf^?T tr^^f H 3T^'f
^^1^ % frq sTf^T ^TzftifV 11 f5*T<r ^ ^«rr ap^
aix^t itt^t sneer f^q :

H,M-CH - COOH *" *Ctl^CO WH C M C00C J_MJ
CHjCO C41C.OO C^Hs 

H N a > o0 v7r?r

Schmitt synthesis f?*TS ?T5H^,»T 
^%q—Kolbe synthesis

Scholler saccharification process STT?R ?T5pfl^T,JI
^f[ % sr^r-srqsRfT ^ ^TTSft ^t I ^ 170o-180°C CTIT 

sftT 162-180 qf?T ^ 5T5T TT ^T^ft % cT^ ^q^fr 3rr?T

% ?TTsq ^TT €r | I

Scholl reaction 5TT?f afafom
q^^ftqr ^?rm % sfr^ arfrrapqqr 3t>t ^«r-

fatrfa sttt Ff'qfiTa' ^ir-cf^ q>r 1 A1C13 ^ •qf^r sr^qcr
^tcn | 1 %% arfvrf^qT q- q'f ^ qqftTT?^ ¥T?rqTT ^ctt^
qft ^r^cft | 1
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*L<-Cx~^r >
i# I Q-IJOi

ftr fqfg -7T sr^nr w?t qqi% ^ ^
^TcTT I I

^ iTfiqr^qT qTt f^qrfqf^ 5Urr qft | qcflc; |t^TT I f%
S>2R % 3Tiq:qar % qj^i^q^q ^firfqqq (arenium) 3pqq spcq |tctr 

| sft q^q q^ an^qui q:^q % faq i^qefq #|t qir ^rq ^cn 11

Schotten-Baumann reaction srifc^-^tsnJT arfafq.qi

Pp?fr 5TTT SFI sqfaqfa q qTT?^ (C6H5CO~) |?1T?¥ % ST*T 3rfq. 
f^qy ^ fqrqt ^ qq arqqr qiqfqqr qr fScftqq? ^ft*T
qq ^ffqtqRq :

OH C4H5COCC O. CO. CfcHj 
-»• HCC

«s
NH ArCOCC 

R"
ry CO At -f HCC

r'/

arf^fq-qr if S^qiq arfqqr qi^T q qi^q ^ 11 fq 3ffqfq:qr q^r 
^qq>q aft? qqr?¥t % fqqm Jr sft-c qjq qfiqf^ft sftT ^qVf qrt 
q^=qiqq Jr frqr 11 aif^f^qr % si^fiq fqqiqq qr q^qr fqf^iiq 
if qfi- sricft 11 fqf^^tq, fq^nqqt qt qrfq qjq q^qr | aftT qrq-ft-qiq 
srfvrfqqr Jr ^qq ap^r qff qqq q^qr 11

arrqfqqr q't Tqqifqrq 5iq-stq ytrq q^t I 1 qqqqRT (Alexa
nder) q -iT^qR tq qq- % qiqq-, ^fqq-|qT^t if qrqffqq |qtqq % 
qqq ft% if qrqr srqqr | sftT qjqffqqr qrqq TTJr.qqT ^;qr an%%q 
^rrqq % ap^qq -> qtrqrffq q^qr 11 ^qlqf if qqq qfqfqqr w qq^T 
fq^fqq qf cp qqqf | :

I1
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o o o -w*M
A-c-x ^ A - c - x A- c - X

*■ I .
o

A-c
H -fs< - AIH-H-R

3ffirr^;q'T if frifto' if
rr*7T arfaf^=T %f5Ti^r ^ ’PT^rr 11

Schroder-Grundmann modification ^'TtfTT’il

f^rTT iFT^irq'11! ^T ^'TTcT* or i arf^f^^Ti if %

F4R TT |^3T^ 5^ STfcr??TT'ft ^fTT^f ^'T % ¥T«T

1, 3; 5 sriccf f^ir sri^ I:

OhHV

iX-,C-C^ 4- CocC^
* M-'' ^ M 

\ 11
Vc-.^

4. NHWCC + HC£
M I

- CHaX

semi dine rearrangement qfrf^RT??

^T5f5T> qVfiT^f % STTer-^RfTcT jnfqRR ^ 
(qqfffli tTJTRl) ^1 a^nl l 35T170T :

>C=>
3

NH —

ss+ K-----/- >- NdafM M

a?f^f^3Tr 3?rf^RT?r ^r | sftT ^
^tcfV 15T5r 3ft#?«ft?r % ti^ ^ if 5rfcr?«riq?T frctr |

pp'—sTT^fasr iffto 3^f^RT?r 3f5TcT. 
srr^TT 11

:i8

Semipinacol rearrangement 3frfq>-qT^
fqim^r % SR P^qr ^rr rr^cn | Psrqq qq

sriq-^T ^ qntq qT P?qq ft wt OH jqq ^Rq qPr sr^srr a-P?qPq q? 
ft i ^qr /3-^qtqT qeqftfT^r % qrq ftqr I P^rq^i qr?fq sr^^r % qm 3rf7T. 
p^qq % qR jqfqRrq ft 11 qqtPqqqfq jqfqRiq q^fq 11 ?qr 

jqfqrqrq ^qrqqRi’f q qt ftcrr 11 Pq^ bf3 Iqq? 
MgBr2 fqts #^t aTF^ftq arPq^qqit % qrq f^qr qPr qrdt 11 ^qiqqr- 

?¥t qft %q?r qq q qt qf jqfqRiq ft qrqr 11

sppr ^r
srqqt

a' R3
, • _ Ofa-<c».HJ)lo 2 L

D ., c — C — /?-------------------- ----- ** K — sK ar^^O

R'
c-a C^CH^.CxHa)

i
A3 O

Serini reaction ^frqt srPqfq^T
gRT fqtqt Pgcftq^ qqqr Pq:qt fgqfqqt-qqtqqt i, 2 

^TfqrM qftstq ^ qp^qf^q q;T^ qft PqPq :

.<=.h3

Xvv CH^COOH

qf 3TpqPq:qT sr^qqrq if fq?m Fq % qqqtqt | i 

Simonini reaction fqqtOnft 3rfqP5FqT

Pq?qt qrrqpqq: sr^q % qqq ^ st sroraff spt sriqtqtq % qrq 
3TpqPq:qT ^ tr^rff q:T qq^T :

2RCOOAg + I2------ ^RCOOR + 2AgI + C02

§*zii % qqirqor % Pqq fq Pqfq qq qqtq qrq: qft ftqr I qqtPq: 
qft qqr^ qft 3tr 3nqrq srtT qFcft PqPqqf qq^rsq | i fq srPqpq:qr 

ifqf^r ^P?qtq arrqtsrfq qqqr | qt RCOOAg % ^rrPqqq if qfqq 
qqrqr 11

qqqj—Hunsdiecker reaction
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Simonis reaction
qfoiMi j3-^t rj^zii % ^

GW I ^ff^'TT'T ^ ^ f^*TT<?r 'TT
^tm?r, 3n=?r ^ ^ 'tt ^3-

sri^ 11

OM^. r'chx COCHxCOOR + R^OH+H^CO'* PiOS■o ■*?■ oi

COcr •■>

4, ■ R.'cH-xC.OC.Hi.C.OOr!' Hx&0t*^ so +KOH+H&

1
A'

skew and trans conformation SSnr-fe'TS* ^^quT 
(Gauche conformation)

farrft 3TaT % StcrfTcT (staggered conformation) ^ ^
o

ft i, ^ (a2b)c—c(ba2) I

f^q-?T HtcTfT^ ¥r^'TiT ^ b-?HTf T^TT 3Tr«T^-^-3Tr^^ 1»
^ 5>ff b-H^Tf 3T^5Trf>?T H^Tt'T | I ^ b-^f ff ^

^ciq-iTT ^ f^r^TT 5*Terr ft»ft afh: ^^tqt ft^rr

Skraup synthesis ^19
S?<Tff\fr 3Tr?r sf^T f^^ft arf^ft^RSF ^t ^^fcT if ffTT-

qjft^T cT«TT fT?tfr?:fcT 3Tf^Tf^T ^ ^T WT :

I

CH1.OM 
J * 4. C.HOH 

'^/Anhx ch,oh CiH5NOi_
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rOt^iPtct ^f^rfY trzff^r ?frr^ trfnf^rfqFT fqcpfto'fa' irrc?r
I:

CHxOH 
+ C frVOH

t
C HaOH

H3C

C6H.J AVOx

r*~

JTf^ w if q* % ^rrqfrrqr qiftjff ?TJTf ft eft
|t qrren 11 rr^r:

6 i‘r^n -sfcrfr

C*-lxOH
+ i C.HOH 

I
C HX(0H

NWj, >Vx -SO,,

c7*7^oT*
NHx

qz a, p-mfreri ^Tlffn-1 *.j snfbr
arf^T^r grrir |, frm ^t-t if srfb^rqt

m t* I :

"f
A

srnif^ sF^ofr ^ tmr ^rr fV srr^f^ ^4br % ^sq- ^
^ qf^r arftrfaaTT if sr^er q:TriT | q^ft.
5fH STTCcT fteft I I vs mss 5TTceT VTWfSRtp

^f aTRfft^TTT ft 3tmr | fsr^T^ sffqrr ^
fteTT | I

fTTf

^«OH
C»fvOH

~‘-0-> CH°
uC.HX

O
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Iwfafa ststt (Badger) crm % ?rt^-
^rzf ^ | 5F|f^ srrcrfSTTfqer ?r*TT a, ^-srffcTc^ ^t^t?t
tfffiTaFf arf^fw % i3-^f7?r % ¥T ^ 'T5^
fap^TT :

ch3
O =*C

QQ..»\
-+- CH

ii
CH. CH-^

/'/Oj.

^ £^c/bT

sTfvrtar %\€t 11 ^»r %
fTTlT 3nN€r^TT^ ^571 % faSTT ^ cTccT 3?^,
3f\?: rrf^R ¥RTr 3fTcTT t, f?T cT7? Srfafw 160°-170cC

^1 ?T?cfV | I
f^fq ?T5%qsT TT sq'iiT ^sfR % 3rfc[f^=r 3Tfq- Jf tfY

r^T 5Tf fr-^cTT I i f^HR (Finar) aft^: |^f=F (Hurlock) % 4-^ftfft-l- 
^f?T?r qrra.ifm qr f??f?T^Fr ^r siF^fw i'-<tffa*T qii^jsn^ 4', 5', 1, 
2, 3, fqftlT^ qiccT f^qr :

o c^tOH 0
M CHC-H

1 1
ChxOH

H^se^
Cfc Hy /V«3 i ^

F«.st>g6**

Smiles rearrangement 5F^T??H q^rf^m??
qftfW srcr: srwqt qfrf^i^ f^R^f

fsf^mcqq: tt^ *3^1 ftcft 11 ??rq ?frF^5t qqr
*t qT 11 ^r^qn«r;
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\--r SOH
OH C M O

I

CH x
>

MO J.

o-^=>

qr?# ^i'qfqr’ fffqiqRqqr qr?ft f*rd ^T>4fe^ rrif^r it
^^ft 11

H^C »»3C Y^vSooh No

X/o^3>So OH~x
OH

qf q^fq^rm ^mrT^rfrqr tr^ m arFqqr qF^qrFq^
(—N02,—COOR an-fq) ?rfafq<T, ^Tt^fjqr qtfq^t ^ it 

imr 11

Sommelet-Hauser rearrangement qqfw^ITH
—Hauser rearrangement

Sommelet reaction ?ft^S arfVrfam

qi^fqqj i^m^t qft iqfriqfq^frq ssrqtq % arf^tf^qr,
fas it q*fa i^tipT q^sps qrr |sfas ss| ?Rr qRr^rqs itsr | sfk 
q^R qi^S—€H2NH2 SS^, arfafaqr % apfa ^■rqt it-CHO SSf S qq?r 
^ttst i 1 f s fa^rrqR qfafasr is q^R itcft |—-

C6H12N4
rch2x ■RCHO

IS fafa ?r q:q ST^I it qps its i fa§ qfa
qR^TSfqs |srw? (ArCH2X) fair shit it ^frqfsqt 3r55t rri^T
S qps its ! I SS (Wood) SST S.^fWi i ?st faqr ?|RT tritsfe^ 

IWS ssiq :
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a ,S ^3/£fcT<rr*n§ror
ch^cc

arPuf^T fwfafa t:

| fasfc sriqfir^ ^>r stt^ct q^ctt 11 sri^riT^ tqrcrmfasfta 
^ ^r anq-ff H 5^-^ STT^TT I f5T?T% ^T^f-

g^Tcn

[Rchj.. C4M/xnvJ ^.- ac*^n2

H^-0-» «CHO +A4H3

i^CMj.X 4- C6N,i

]"jjQCH NHa

H

(Le Hanaff) % srfaf^T rr 3TT^

| faSPFT ^TTcTT | I

^cTT

♦-I - Nc*Hn./Vl# ft. CHx - A4 — «-Hx« CH^K I

i
ii

R- £hI - <MIM ----- «=MaR~chx — N lIII

I+ l N - CHxO ^ R C W O -V H -f. ^ N
l

Somraelet rearrangement 3^^^
STlftfjTSR ^T^?TT^ ^T ^ ^pTrT 3^- 

f^^rxr f^nri anaff sn^ 11

h2so4
(C6H5)2 ch.n (CH3)3OH--------- c6h5ch2c6h4ch2n

(ch3)2+h2o
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Sonn-Muller reaction H>r-g?TT 3?fafiFm

fft q^r f^fer I ^tr qrrr^f
??Trcr (fsrB srR^f) % ar-r^r^
ff:^[ STRT | W\X 3TcT *\ ^ STFcT |T^ 11

PC15
C6H5CONHBr-------- >-C6H5C-NAr SnCl2+HCl

\
Cl

O
/H20

C6H5CH = NAr------- ► CgH5 C +ArNH2
\

H

Staedel Rugheimer pyrazine synthesis 
*§£rT-t}iT^T?**T qisrtfta

3R]f^r % ^tt^t a-t^'mfacr ^2T=ff % ^ TrfWRf
€\ 1

R1 R
\/N\/

[O]
2l<1CHBrCOR4-4NH3 | +3 H20+2 NH4 Br.

/\N/\
K1R

Stephen aldehyde synthesis

JTR?R?rf ^ ff»TfT 1
,r^ HC1 % ftm arfjTtar ?r?r snRrfeqr sticTT 11 SnCl2
srt % arq^q-^ & qfcsiftq sri^ fterr | f5T?T% sr^r-arq^r
?T atcTcT- qf^R¥ STCcT ^tcTT | I

h2oSnCl2
RCN----->RC=NH-------- > RCH = NH-------> RCHO

HC1

I HCI
Cl

I
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arftnFhr ^ inffr^ g-
3?<TR 3T5^t in^r % STT1^ fftcTT | |

n-arfr^sr, ffTf^nr sftx f^r<^
^ r^^'i ^t ^fTi?f ^ %fr f??rr ^rr 11

Stephen reduction *2^?T

—Stephen aldehyde synthesis

Stevens a-methoxy ketone synthesis.
cx-WflRft ?T5^qoT

qsrWr €\ f^f^r % hw
qfr arf^r^r ?t iqrwi f«TT sriccT | fa^r 

snr jJrf^fqT^r qr^:% % a-q^Wr qnz>?r |:

f?-c—-c^, +H<A&r 
I 4

OCH3
I 37^5 

« Q
a* -c -—c — &

RCOCOv^a + "<<OC.H^

I
OCM^

Stevens rearrangement ■prfaRTra

STK^-^csrfr^
3t*rqr % frqrsrqtff qrqpq qT srfqqiTTT
q^TcTT 11 ^ q^r^TT q^rw q>t^qt qrr^lfq^r % ^ifor a-f?qfcr 2r 

11

R R
\ OH- \

N+—CH2COAr------- > N—CHCOAr + H
/ I

R1 CH2C6H5
/I

R1 CHaC6H6

?r?q5tfqq7r q^^tqf qrr qr jqfqEqrq srrqr | :
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+ OH"
CH3S-CH2COAr — CH3 S CHCOAr

+H+
ch2c6h5 ch2c6h5

Stieglitz rearrangement *2t*rfa£S qqfq^mq

fqqft arsT^r errc q5Y ^qft«rfq trfsr^ ^T^fTfq^^r
3^7: qqfqq qtftqri ^stqr 3r?q zftftqt) qir jqfqTqm I

Tf-qqq: qr^^t^r TAfqqr q^tqqf % ^q q qqqr 11

(c* *5)^^
H wsn erz*j

jc C*HS) 3C-N =“J _*(c**y) CJ-i ►cH sWC^Hy

Stiles Sisti reaction stfafem

qf? a-|r?f iqqt qq^f % q^i ftqfq q ^q>
qqf |f qt q?| ^ft qq^'i gRT srfa?«nfqq fqiqr sit qqiqi 11

R -Cti - on .«■• • »-

N-
X- • 0-»- Av

-► R - C - M
O

N<c*v>a. nCc^3)i

^q SlfqfqiqT qrr qqq>q artT q?Vtqf qqi^ % fqir f^qr
sttctt | i a-^Tffifqqq qq^, t^ftaq gRi qfqtqifqq fk^ ^tt q=pq 11 
?q arfqfqiqT ^ Sfx^ qf^qrq qq qjcq | qq q^T qqf qfqiqqr
qqf ^cn I I

Stobbe condensation *£Ti qqqq

fepqt srqqi qftstq q:T qfqqfqq: % qrq
qRTT §TT7:q: qcqf^q qiTqtfqq irfqfqq qqqq farq% q;q?q¥q srqqc^ 
fqfeq qfqqfqq: qrq % sgcq^q sncq ^ |:

CMaCOOCxH5

C H^C C O ci

RR vc— C.COOC^Hy + 
CMXCOON«».

tfe.on.
vc=-o + I ft"r/

.*. r. ^+C^HyOH
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^r|fT^¥ ^T SRf)JT f^JTT sri^T I I ^ti ^ 3T2T^T
|t ?r^^T | 3Ti:^ % fft ^T

11 %* STfiTr^ZTI ^TT ^T^iT qfe^Tf ¥ sftT %
tfEFR ip f?IiT vft %?rr *RT t 

:
SF^T JTFcT

CH2CCO C^Hj-
C^CH.C-COOC^H^ 

Vu%-toonC H ^C-Cc CjHj

*Z1% % 3T5*TR f »T arfufspJTT ir JTE^cff ^«TT^- % ^q- rT 
^"TcTT | fsRT^V TT?TI2Tf?r^ jfe 5FT 5fT f^Y | I *m 

sr^TT I :

RXC------C m - C C/pC* Hy

O CHa-

0^C C^OC^H*

■ /5 r\ CH cooc3hs

= 0 -*- i^c ■* ■>

CHj.CCOCj^ H5

«VC — C-CCOCxHS 
I
CH^

r-l
^ RaC = C - CoOCxhr&

CHt cx>o"
4o /Ni

< 1

^ arffrfw ^ft snfYq- sr^^r ?tYPt^ %
ffcrr 11

Stolle isatin synthesis

arr^^fs-n s^cqffr ^'•rr^t f^far 1 Tf^r N-^^ar 
^r arfffff^r^r % ?tt4 aTfaf^zn qrr sticfr | zftj. fcR stirt q;r
^^rqpTuf fq:qr 11

, ccco -««■«■+ I -------
NH«. etc©
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Stork enamine reaction 3'if^f5Fi^T

t^TTI^T SRI "FT SFcT f*fYJT
% «T5T-3rm25f % qfato qff fq^t 1

£
*' ^ “ 

R.N-e-i-*" ^ A
»

•^2,^ -c-as C - ^f#

t *• i-^'-x v^vr-
!• «"■*' *a

*G ^ C - R"
H M

«tW/

1
HO

?rr*Tr?srcrqT ^^ctr | ??r atf^f^sTr n j?t fir?fT-
q?Ycft?r q?r a-ft«T% q^ ^t 11 ssr fqf^ ?ttt qfteft^ qq

jftql^f?qr5fYqr7Tr ft qqrqr 11 qrqi^qr qqqq irqtq fqqf^^rq., qrqf?ftq, 
qtq^fe'Yq arrf? 11

qf fqfq- ^q ^ tr:>^<q |5Tr?^, ^f?rq, %f?3tq aft?
I^Twf qqr <i-|^ ^ % f^rir fqjqq ^q % ^qqtqr | q^5
fn^i-q qmfqqr s^t fsqtqqr |?rrwff % fqq qqqqq q^r 11

Strecker amino acid synthesis ?fqR ^qYq"Y 3?^H ?!5%q«T
triftqY arc^ff qft qqm 3p> tr-*7 fqpq 1 ^ qt^qr^Rff q ^ qre 

srqYfqqr % qrq arf^f^qr qft arrqY | aft?: qr^q $*ftqt qi?f qrr air^r
S7TT 5f?f-3Tqqqq fqrqi 5trqr | I sqq^R if ^ftqt qn?T??T ^ qq if 
qqr^ % fqcr fsRft arfqqt qtfqqr qft anftfqqnr q^fmf? aft?; qtqftrqq 
qRqr?^ (qf fq^or smtrqqq qrqqi^ % q^q I) % qq-arq^ firssrq % 
qrq foqr qt arrqt |:

n*
Crt-iCrt —■ NH

OH 1

^”lJ[ -H3.O^3 CHO C h3 H C ^ 3

H+.blH
<=H3HC.cn

On? - ch3kc^^ CM3CH(wHj)c.OOq
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fefa 8|T^ff qpt % %tr ^-qjftlft | :
5RT7fiR> an^f, srr^gft-

JTTT^fhT, 3fJT q%JT>r I

^ f^nfefa arf^f^cr | &*ix *t| f^rf^
arf^JrrwT 11

Strecker degradation fq»:JTV«?Rnr

a-infmi ar^f spt ^Rtffr^r sjfrtfw ^
afh: qfrst^ ittc^ ^ | cr«n ¥R?t ^r^ariwr?^ ^qcr f>cft 11
^ *Wf ^ ^*1 w ^Tt i ^ arf^r^r 03IH202> 
K2so3 sr'f? ar^^r an^d^Rqpf afta 5^5 zftto'f zm snr

t * *Ft srfHf^zrT vft Kf^ arr^f^rr ^r
^f#f€tcr 11

^ fffr ^r ^rcfffasr ^ snTt*r s^^tt | eft ^cq?q
¥Ts-3ifq^Ts^ qrr f^qf^cr f6F?rr srr fl^err |; far^r^ a-^jfnft-

sr^r spt irmr ^rierq srr | 1

P- CH - CCOH
1
MHi

> PC HO

^ ^>0 
R1'

i. R - C - CCCH

pen -*-COj_ + HH3$. RCh CNH^ <LOOH +
6

Strecker synthesis

qf?^7T t^T^t sfk sux ^w%zi qft arffr^qr % ijfcfrsr 
^T fqfq I

RBr+Na2S03----------- ^RS OgNa+NaBr.

Staffer law fS«?)T fjrsriT

f5r2f*r % arj^rr^: ^ q^ff SFEtaf qrr qtiqf^^'q f^qr srr |

—r-.:--.- -■ . __
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1%?!^ ?T^>r ?r^s T^Toraff ^ ^ 11 qr«T7ft?T
qf5T?r ^ ^T^ror |:

ch2—so2—c2h5
I
ch2—so2—c2h5

Succinoylation

—Haworth reaction

sulphamic acid rearrangement

f^ft ^r^fTT^ 3TT?r ^T air^r ^eqfTcT S^r^^T^T, 
3T«rqr lTTT srfeRqrfqeT, ^t?ft 3R*T srr^eT tt^TT t I

PHSOjH NKX

0- • 0STP^q Jl *-f-l
&?T fTFT 3W him

S03H'

sulphination

f¥?fY if 3TRT (—SOOH)
1 arfafw f RT ^ H^cft | :
(1) tftRTT arfTRJTqr ^ff S02 % HT«T arfafociT ^ :

h2o
RMgX+S02----->RSOOMgX-------- >RSOOH

(2) MCI3 OTfpTfer^ fTfftanifc afti so2 ^ arftr-
f^qr ?r (qfr^ Mw) :

AICI3
^'6^6_f"S02---- -C6H5SOOH

(3) Cu 3TW 5F^ST?T 5f5Rff # sqf^fer ^ ^T^RMrtf^T^’T ^^^ft ^ 
S02 ar^qr H2S04 % PR arfafw ^ :

+ _ Cu
ArN2X+ S02------ ^ ArSOOH
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sulphonation

% H-'R’TTtfT Sfi:^ (—S03H)
5RT srfcRerm i ^^0TT«r:

h2so4
R3CH-------------- > R3CSO3H

3JT5f
h2so4

ArH-------------- >ArS03H

srf^f^qT tr ?rt? sr^gr srr^r ?r sriftir f^qr ^Tcrr
11 vz srfafw | ctstt arr^r ^t qr^fV % ittit
# ^ ^T?ff^T#fT zftt H2S04 5^: srrcfT ^ | ;

?rt? h2so4
c6h6 > c6h5so3h

HoO

^ f^f=r ^ ^ 3fcq-f^?r ^ifm |tfrr |, qzff% snc?r
^c'TT^f qfr^M, 5TTf?Tf?r, ^^'ifTfTTf^' 3fff^ STHsp ^ffpr 5fr

| I

sulphurization

3P^ sra'^cr q^fir^ 3ftT tfP? f! f?5 ?T^ccT zftfw
^=5^ cttt qT, if^r^ sr\T m f^T | I
?TT«T ST^TT srfjrf^iTTIT I 3TtT tr^ ^c'TT? ^|or qTTT TTmr ir
jrr^ ftcrr 11

325°
CH2=CH2+S---- >H2S + CH3CH2SH+ (CH3CH3)2 s + cs2

?#t, ^ arrfe ^fcrqr % fTT'-T aTfafw
3fkftfe iT^f? % ^IcT I I ^Te^fftqR'JT ?T^?T 3Tf?T^
5PP*T I I
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Swart’s reaction ^TZ*?T sd^f^PiiT
tnfc^ q?T3ft7T?¥f f^^rr ^ qff?r|?fl ^f»rspf ^ fwsnrR 

srit Igftsref 5g3T>OfT s:ttt artf?!^ stfcTfm'nr i

SbCl5
C Cl2=C.ClCHCl2 + SbF3 CHCl —CCICFa+SbClg

(^)

Tafel rearrangement

31T?r % IT ?n^r ^«Tt^ VT. faSRT 3TT^ft
ST^T^q-iT % STfcreenfacT ^?fts>q?ftfe^ tt^zT % % s|T?sft-
^T#?ff ^T ^fT?TT I f?T arf^f^T ^ f 3. ^ ift | 3ft

ch2ch2ch3

CH3.CO.CH.COOR

CH3CH2.CH2.CH2.CH2.CH2.CH3
ch2.ch2.ch3/•

\
CH3.CH2CH.CH3

Thiele acetylation «Tt# i^ftferR

TTe^f^qr STT^T ^t ^qf^f^T % ^fffff^ STTI W.J
^ftfe^T^r 1 wttf fq^frfqqr TT^'f qrr ^
ftcTT | artr ?tt'<t ft 3rf«ft ar^qr q^r ftqfcrar f^^PTr^ trqf qr arfaqr 
fTfftqq qqqprraft qrr qqfe qqft ?TTf qf^^TTR ^tcff | 1

o C O CHs
O. C O . c^3CCH-sCQJiO

HxSOtf * *&
io O- CO • CH^

Thiele reaction «ft^
—Thiele acetylation.

thiocyanation qTqtHTqqiT
f^qr5ft?r ^'tqfeqr qlfqqr (qTqrqDicfqT q?tqm qr ^qtq) q qqftqq
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(—SCN) §TTT Srffoqi'FT fSTHif «T[jfr- 
«TJR>5W srf3?«n'ft EfTifo ^TR ^TcTT 11

Hi.N -<^ % ^ ( S CN^)^ * -^-<^>-?c.

f v\ arf^r^T ^ |
f^rrrn btrct fw9f^?r £«rsr | i

Thorpe nitrile condensation ?TTf?Tf^ ?tq?R 
^feq—Thorpe reaction.

Thorpe reaction «ft1T arf^f^ttr

?«TTWT?¥ arrfcT ^TR^tr xJcSR^f W?i ^'Tf^fcT q TT??Tf cff
^T ?T«RJT I

COOR
! /H 
C\CN
I
C = NH 

CH.COOR

«ft'T % q^r JTisfifsr aror a-TR^r ?rr^fTf?r aroj %
CN ^Rff ^ ?T5?cr ^ srrcTT I, 3R: Zt| STf^f^qr q?5T5T ^^fPT % *R9T

11 ^ c=nh 3trr 3P?r-3m£?fkt ?r Jn^r
ft ?r^% 11

COOR

2 CH2

CN

—Thorpe-Ziegler reaction.

Thorpe-Ziegler reaction *Tt<T-%iRrc arf^f^T

JTf? ^Tfr Brf^r^crr strtr: (internally) ^ft srrq eft «ft'T-%ir5ni 
srfafw Tferrcft 11 af^ru-aRr^
?fsFf?T STTT ^^t?T STTR ftft | I
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(1) TTR^T
(2) ^-arq^ff

ch2-ch2X
I " x 

ch2-ch2

ch2ch2cn
^co

ch2chcn
(3)

COOC2H5

ch2CH2—CN
/ \/

(ch2)« CO(ch2)2
\ /\ CN

/ ch2ch2
\COOH

ztf ^jfr ^t sr *;?$ ^t q^ fafa 11 
g^PTT—Thorpe reaction.

Tiemann method st*TR fefa
Rwtfiffffft affT qjftTT (ar^r^T apftffRT) % a-qirt?ft ?n?sTf?ff 

^it SFTT% ^t f^r^r:

NHR1
+ H20RCHOHCN 4'R1NH2

RCHCN

Tiemann reaction sft’TR aTf^rf^tiT

^3ffa 3T94^T T.T^T?T ^TJT
^Jr[ ^ qfiRTr^^iT TI qf^^rr sfeTR'i *f :

C6H5S02 Cl

H20

f^fET TT arfsr^ SiTRfrfc^ ^TTt’T ^Tfi I 1

Tiemann-Reimer reaction arfH^Pt?!
s[f%q —Reimer-Tiemann reaction.

Tiffenau reaction arfafotn
q^r % qiftrt qe^tfi^r fsr^ qjft?ft aft^

rcnh2
rnh.co.nh2

NOH
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^ q-^iorsTf % ^ |, <**?! ?ttt

*ftfW $ 'TfT^fcfcT |> 3rrd 11 %z srr^f^gr ^ %
arr^rT if ^ 11

Chv HH-y

+ H WO 2^ 4- l-HjO -+ H z.->
■m.

Tischenko reaction STfirf^m

^firf^rq-Er q&mmsz irn ^r u^zt n d^^fr i

ai(or)3
2RCHO RCOOCH2R

fir«r % 375? d^H'T ^frr | srk firf^RT stf^
ffd 11

#i
^ C oo CW2 %'
&' C OQ CHlf^

arfafw spHr^rTt srfirr^qT % ?r?5T ff |, af^T %^7r fcRT | f% 
sr^^cT if a-^r^ffsTR- q^irm ^td 11

artT 1,3 ^rf^rt^dfdfq- % ite>t arRrfw % 
ari^IT Tt. f^rq- 3ftT t (Lin and Day) d srfsrfanrr qff f^JTTf^fsr %% 
ST^TT ?5Fff I I

#?cho -♦• r.'chq

<rfvc - oH
i .= j -t- M. r 0 S2') , — - R-c-o -AtCcn')^R -

■*

M

R - - ~o - *1 Co l \. 
Q-z-*''

rt- C=0

o - c — /R 
h/nr/,/

-f- A^CorO^■

affiiRr (Ogata) ^rr ^firdf ^ 3r?q- f^tn-f^f^ sr^cfTf^^ ^ff
f^Tiffif 3TT®nT ^ ^idfR^T an^fT CTT ^^tcffTcT ^
^Ctr I:
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H H H

«- C- AC (OR1-)^ ;=■ ^ R-c-o - ^7 Cor'J2 i 
or'

P -c«c

H
R-C-O-aZ Cor'3* 
i,I
OR o-ch«

ac Cor'), 
io c w2r

R-C =0 •+-iR'
+-

arfafenn qtr ft5^ at srf^rarf
% f^f^r ^f ^ricTTli (Mitin) zm % ^df?r Jf
^^f^fiTiTiT tr«TTWT?¥ SCdf^T J dHrffTrT
100,000 ^ arfe ^r% ^|5Rjf zzm i

r
—^_o-chx-<~^-o-,2o CO-J^■a ^ ohc CHO

Tollen's reaction 2T$riT atfufw
W arf^fw If Ca (OH)23T«f^T ^?T% ^ITT^T 3F3T STR?T ^V 

^qfcqfcr if a-fi5f>3TfT ^rT qr qrtdfjr # qrfwf^^fr^ %
stf^r^n qff srrcft I:

CHoOH
Ca (OH)o

—CH—C—R 4-2HCHO —C— CH—R4-HCOOH.

O OH

srfafaqi % Tf% q? if atq-qr qfte'R «RTq^TI? %
^T#fT if dqq^r |>ctt | stIt: ^rr |—

OH

H—C—H 
— C—C—R

$TRqt
—CH—C—R-J-H—C—C------- >■

O O O

cfcq?^7CT qrr ar^ •rqfdfq'rr 3tq^q?T qpq;
1,3 sRiciT 11 qf? afh: qdsfq ^ qrf a-frff^nr |f df
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sjfcreqrftcr %qr | i %% arr^r^qr qrr rr^ ^7-
^ ^TirfTfef?r srrcr 11

ch2oh

CH3CHO-f-4 HCHO------- >HOCH2—C—CHoOH + HCOOH

CH2OH

tosylation

^ (p-sigfq-
I zr^ 3ffjTf^qr

11
t. p-?T^|fT fr?q5tfq?r

roh+ch3c6h4so2ci—>ch3c6h4so2r+hci.
transamination f^,T5T-^r*R?T

^fhft ?r^ qrr ^n-qt ^ arr'T ir f^rqrtcTTTr fa*r#r
^ qtr ^ w*i%, >ch.nh2 n ^ srreir 11 mv 

$ m*t ^r arf^r^qr ^ ^ sj^, ^ ^ ^ ^ | ^
C02 fNr^r srr^ xx sneer ft^rr |

R-CH-COOH

I

+ R^O COOH—>R-cO. COOH + R^H COOH 
I -co2 j

RCHO

ar^^r % ^qm^r 3r sns* 11

transannular reaction fWT ^in«PR arr^f^m

(1) ^ ^ q^flRT fmq ^
^ct fearRq- 11 % arf^^arq- % ^rrq- foqr qrfwTf¥ f 

fsr^ q> arffwtsr^ ark ^ rr^
%g sRRt | i ^rrfw«T *r 9 ^r 10 q-^r^arf % ^ ^r

i ^ srf^irr f ftf fkft | ark ^vmx
^ 3nRT q?> | , srfvrfR^ ifr ^ ir

5?riT anit *ft arkk^nf ^tcft | i q-?rr:

nh2
NH2

)

23g

030 H C 4
<^)Vi4'-yra

(2) tfTsqm afrkrfqRfri Jr arktaiaff H 1,2 
^rr, ^?n k fgarr^q tt m^TTR h akerr ^ «iTcft |, sir 

rr^ 3rr?TT*TTR ^cTT? ^ft STTR ftcTT | I

CHZ------CHX CH1 —CHX
/ \ /2-OH CHOMCH C HOMCMx II II

CHj. C.MXc* CHi./ /CMW- C-^i - CHX

1 * t« J.zyk. STV .OT5T

trans conformation k’Ttff
—skew and trans conformation-

trans elimination fa<TST k?T>R

rr^r fWtqq- arkkqr kRkr ^ ffarrsrer q^Rri | ct^tt 
utot qr m qfr fqq^T f?qk ^ ariq-1:

J) ft^» fi;\ /
CX C
li Jj

V
i

- X-Y
b/IxY c

/ oEBe

k5R?r ffTR k^rm arkkqraff qrt zr| tr^ srg^ kqrkk 11 

trans esterification (ester interchange) k'TST
rr^ tr?3:7 sfrx q;?qftgfcT % *rs?r arfqfw kr^% qr^q^q trsf: qqr 

q^7 ark (q^ ?T q^) 5TIR ftcTT | :

RCOOR' -j- R"OH-^=>RCOOR"-j- R'OH
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^ srfarfw (h2S04) (Na m
NaOR) ^^T^rcT 2f | i g-f^r ar^T^PZTrsff ^ arf^^r

tt^zx tfr zft* t^ctt | arer: %% f^fq- ?n:r ^rtrI- ?r
^q?i5?r ^fscr^r m tr^'f g-Rr ^zx »n | :

RCOOCHg + ArOH-------->RCOOAr + CH3OH

transmeth>lation f^q^r ^fq^Tfr

^ qtfqqr giTr |?r^ ^fqq> qrr frf8T?r?r 1 fqqar Trf«T^r?r ^r spprff 
^ I f^r^q ^r?rr?rcf q^fqqr % ?T5?rqur ^f ^ 3RT % qjw

qq>q fqrqr STTcTT I 1

RCH3 + R1----------->R1CH3 + R

Traube (purine) synthesis ?P?% (cqffa) ?t5^qor

5,6 ^R^jftjftfqfTf^ffr q^ q^-d^rqfftsF ijxzx qrqiffqqr 
^ ^ c^Rlf qft qft ^ fqfq 1 qf 5,6 ^r^^qrq^fqf^fq^R^

3Tk oc-^\$z\%?f ^zxi qfr fqiqr ?r ^ srrcfr 11

3PR

NH-----C = o

‘rH=-
/SJ« — C —

tWH-, COO/R
1 I

O =C -+- CH •,
1 (

C/N

rs H — c - o
t t

0=C d —r^o
^‘H — d! - a/«j_

,-2 /ROh ^ o = c -#■- -H^O

AVH — C 
► O-C ‘

C CxhsCCOOl.
C-ZVi^Tx ----------------- >

-+. CaWsOH f HC<.

2Hi

~HxO

N/H — C =0

-----y O = c = o
Nh — c- NH

triphenyl methylation
—tritylation

tritylation siffeem
fkm qiqfqq: qtfq^r if qrt

fW5RTST^fq^ qfq'T, (C6H5)3 C —, qftftqjfqR qRqr 7“
fqfq q:T qq'fq SRTI if f^T ^TRT | I fff fqfq gf^T qfq-
to qqr iWrq^ ?r|t if fqiqr ^rr rr^qf | qqTfqr qmfqqr
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^ ^Tq arPqtor cftq ct^i fsto^ ^ arfatoi
STRcT qq I 1

5fT3TfatoT 4fT toto^toq (triphenyl raethylalion) ^

11

Twitchell process fftoa
% SRT-BTqqsq ?f qqT-aR^T 3f>T ftoTfa ^ ^T 

, ^"r fT^fTqr afp^T srk 4ft ^qf?qfq q wsr^q
tor qr^T 11 qcqTqr sftqtqr ^ qqr-ar^ qqr
^qtoR % fq’qq ^ ^ 11

CH2OHCH2OOCR

CH00CR+3H20—...------ >
I

ch2oocr

Uffelmann reaction stfafom
arfqqq^ ^ f ss qqf 0-4 qfqqq qfeq’ q fqqtq 

Ir qqqt w*i*x qtqr t 11 q^ qfqf^qr fqfti^ q^Y | qqlrrqr 
3RfT^, ariqqfq^ stYt fqf?^ ar^q qt qf qftsrq 11 q^qqiq qfq- 
qrqq? qqi% % q^qf^r fqqqq q qqtn^q ^ q^qq q^ ^q^qq ^1 
cr q^ fqqiqT q^qi | qq q^ qqq*r ^q ^ ^ 1

3 RCOOHCHOH

CH2OH

Ugi reaction qfq arfqfq’qr
qferr — Passerini reaction

Ullmann biaryl synthesis q^qrq fqtito frsqq’q 

—Ullmann reaction.

diaryl ether synthesis ^5qiq ffqfTH fqT

tol tsTR-tofqqx^q ^ trto l^tr^q % qtq q^ qqqq wt 
qf% 5rt q?qf^q 11

Ullmann

Cu
ArONa + Ar'X----------- >ArOAr’
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it* xww srf^r^T I srk sttt ^irfiTcr sftx 
f«T^ *t sr^ TTT^r IT STTccT f*irr 5TT ?T*^T | I

^^'•TT—Ullmann reaction.

Ullmann fluorene synthesis ^?*TPT

*^3frf^ (fluorene) *t *t q* l ^TT^T
*t aitt ir f*qr srrai |

^ cTcT^rcT ¥r^qfr ?T^^ 'T2T* f?4T | I ?fT 5r*TT 2-^ifm'T 3:5- 
2:4 ^T5?rr?5> *g3T>fT^?T sttcct' 11 ar^T ^ 

*r^ff^T?r % 3T7^ ^ ^crr 11

<__^ Ct^Z>- MOz

no 2.

rvdj^

Ullmann reaction STfatar
firq- q?: sr^r^ qi^sff, fqsrqq: crfl- ^qf^srfq &, f*Tft ^f?:?r 

% 3T<JT3fr ^ iRRT :

?IT aT^TfqiTT STTF qqfcq qj^y q WZ 11 ?q?T • 
arqqfqq %qfT^r qt qi^q f*tT sq q^ |, r*g % ^Tq qyqy q |
q* qrq *1 ^ctt^ qq f i —•

Cu
ArX-f-A^X-------------- > Ar—Ar1-}-Ar1—Ar1-]- Ar1_Ar

fafeq arrqf^qr *t q&ftfqq ¥* f i arf^r^qr ^r fq?qR 
qi5 *tqt^ *T ^PtcT |qr^ % qrq fiqq q:T Sr^frq fqy'f ^If. 
^fqqqrqt f*TTf *> qqi% * f^cr ^ |,
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^qqi—Ullmann diaryl ether synthesis

Ultee cyanohydrin method qTqqt^T?f|q
'fizitf arqqr % qiqq^ifffqf *> *y fqfq I ^qq

0°c 'T^ q?! qq ayqq (anhydrous)
^yyqqyis % qiq fq>qT *t «n?fV | f^qq ^?q qi^T q stit qr^qr^ 
fqqi fr i

Urech cyanohydrin method qtqq^Tirfq fqftl
q^stqlf % «mq>|T§ffqf *t *t q* fqfq 1 ^ *\2>T atk 

f*q'i arrq-qiqqTi^ ^ ^cqt^t qiqiafi * fq«iq *f ffi-
fs* ar^ * qiq f^T *t qicft 11

Urech hydantoin synthesis ^ ^tsiqzifq
^TfiqsT^qi qqiq *t ti* f^fq i a-^ft^ sF^t *t qtq- 

toq qrqqe % arfqfw *t qiqt | aflq fqjT: qi^q q^qis *t qqq- 
qqi* |tqi | i

/

«CH CNHOCOOM4.KC*Or*-fM-CO°*l
L n^c^nh4J A

W° o
NH ^ <Ct + '’l0N H . i

Van Slyke method 3TR fafa

*Tqfq* qlfq*l ^ ^qWt qq^f % ^q ?r fq^qjq qi^ajq % 
ftvhvr *t q?%rq* fqfq I mqfq* tnflq qTf ?q sr*q % qm qq
fqqi 3iTqT | affT fq^qfqfeq qq')*7.^ % argqR qi«:q qi^t^rq *T qyq 

fqqi ^iqi | i

R^H2-fH]N02---- > N24-ROH + H20

erg dehydrogenation ^fS’tqn
qiq qT qq* % qiq qq q^ ^qt q^rqq* fq^iftqqV-

Vestciu
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srst 13T^?T7; fate sr^»T
% mrr |>cri I, f3T^% sjc'TR 5Tr^ | I

Victor Meyer’s synthesis fTOT HRT ^«sr«r 

—Meyer's synthesis

ViJsmeier-Haack aldehyde synthesis
irfFSfTSS

q-^r TrfcT^ifRf, ?rr*nRfr«TT ^fr?r<?r frirfr,
% scTRir ^ 3Tfirr^7T i N-^r-sr^nt %

arfvrf^m ftrft t:

ch3
poeig

C6H5N~C~H + C6H5N (CoH6)a —

o
ch3

c6H5—n=ch_c6h5n (c2h5)2 (p)------ *
c6h5nhch3+cho c6h5 n (c2h5)2 (p)

3rf*Tf^™T w'l ^ 11

Vinylation «n?r?T5ft^^’iT
^3=5^ rftq-3ftT ^ % ?TR 5TR 'JcRftcr

arfafw, Tivf?^3 ^f#r?r ^ctr stir f 1

----> ch2 = chor
---- > CH3COOCH = CH2
= CH.NHR

CH=CK + ROH
CH3 COOH+CH=CH
RHNa+CH=CH---- >CH2

Voigt reaction 'BTtTo srf^fipm
ar mi % ^nftu H iTtftTdiHTSRfl

I
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NHR'" OO OH
p2o5

R'—C—CH—R" H-R^NHa------ > R" —CH—CR' +H20

Volhard-Erdmann thiophene synthesis
^?TTf-3??qTflr simtofta

^ m fftfeJTTT (3T2RT tffwT)
sTf^rf^qr ^ qrirh^T (sturt ^f^ct :

HXC — CH^
1 j
1 CanNi*.

COOWtt.

Von Braun benzamide reaction ?ftfT 93TRT^ arfVtfw

fort trifto sfc^R qf>Rf%cr i ^
srr«TriT^ ^ ^nm 55?TR Sr Tf^frTcf tor I sftr 

fort^rrss % *n«r ^ ancfV 11

RNH2+C6H5 COC1---- > RNH —CO—C6H5+HC1
RNH—CO—CgH5+PCI5--- ► RCl + POCI3+C6H5CN+HCl

Von Braun cyanogen bromide reaction.
RJR 5(>T ?TI^^5I5T 3ft5RTfT

—Von Braun reaction.

Von Braun degradation reaction S»R ^

^ ^ ffTR't^^or sft^ 5^r
^PT % f?rq ftrTT | I f%*ft
sfRR tfr ?rr»T arfafaqr ^ a-w sr^r a-a>

^ |:
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s.2-
HlC CM.

I I A
CHX

CHX^\x
HXC CH

CHi
Pccs 5Hx>

H, C C.H-,
V'N/

c ccxcfcHsr

Hi

Co

CHX
/C\X

H-C CW,
i I

Hxc CMV 
Ct Ct

Hj.0 TH-
-VC cMl 

cc N ff x

■*■

!

Vou Braun reaction (cyanogen bromide reaction)
S5R 3ft?T 3tf^f5pjn

^Tcfl'JT^T ^ ^Tiq' aTfarfoin ^
aft?: ffSTfa^TfqTT ^r^rr i

R R
\R ^;N -t-Br CN-----»■ N.CN + R"Br
/

R" R'

^ |*r^ ^ ftr^ eft ^ 3m?TR ^r^rr
wtJTTW? ^err | i
% ^rftfT, foR^r N-^TJTI’JT ^3Tq- jf T^rTT |, ST^TT ^ %TT

^ I : N

CH_CHX 
CHX CH,.

CH-. — CHX
l lcc /—

H

4- ^vCN

M
CHR q^j-cm^. cn-x-CHa (?)

sr^TtiT 3ftT 7T5#-3Tf^f^Tr3ff % ^R«T ^cTR 7R fTT^T
^ f f%c| fq- fqfq qqiftq 3T^7T % q^qqr-fqqf-

* fqmr mm 11 sfq ^tq qRqt^q storo sTf^fer qt qrfet 11
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Von Pechmann reaction SHR ^RR ajfRf^m

^-aptst ^ qiq 'ftqm ^ qqqq % ^fofi ^i i ^ 
if f^q^l aftT fqt qq it q?rq.qq7»iT ffteTT | I

CHiO CH^-c^0a./"'" \► ^4 Ha0^-<rHi
COOCXHS

o

Von Richter reaction SiR ft^ZT Wffqf^qT

fqq-qq if qtjf^rqq qmqrf¥ qq qftqf^q: qi^^t qtfq^ % 
qrq ^t% qi?fr srf^fqwjr f^qq; qi^ft 'rqq* |t snoi | q«TT

if trqp qrqqt qq^ ^ti^t | srqqqq q ^iqtfqqfqq*
11 qf qrTqffqqfqqr fa^ifqq qrf^r qq^ €r ftqfq q arfqt 

f^qfq qT q^qq ftqr I i

qqq

qRr qqqr

R

KCN

COOH
no2

^fqqiq (Hollemann) ^ q^r^r fr qr^W^q q?^tfqq: qrqf % 
qjq qt q| srfqfqiqT |tqt | qqf m-qr?qtl'?5ftq qe'ftfqqr qrq q qfqf 
qqi qTr qe'fttfqTf^ qrc^ I •

p3HCr“"- 0
SOjH

& KCN /Cl*SOH ^

NOj.
COOr

Wagner-Jauregg reaction qrqqT-qq^q sjfqfvm 

■ "'^y^-fq q?%qq sft ^ fq$Tq fqfq fqqif 1, 1 ¥If^^qR,
qr^-fq ^t qifqf^qi | faqir qqtqr qq|nfT5? % st qq q^q

| II
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Wagner- Meerv/ein rearrangement sftTlf?5* <Tnf5»?7TrT

arr^ftir sror^Tsff % *t>tt ;r st^^t 
arr^T^ 5=tf^?cri^ r5r?T% S'ffJT 5r?TiT ar^r
?Tf ^cTT t i

»

rr^C-Kr]4 [“i-Vl ^
* X _

— o — ?-x- -l
y

fT^SrqiT 5?rt^ ^ ^?T ^Tn sfK ?T%^ f^QT SF^T fa^ZR if 
^Pi^rf % ^rr^T f^q; lyq ^tt % 'rf^R ffrr5R?T ^ iffi, spirsfr 
3?rf^RR ?> ^TcfT | I

?rrrq- 37*m ^ crs^jirr %
|iur | i

CH
-ct

HCf.
l

oC-^r^hr t^tf^sr zr=&YuY5

5fR ^ ^T5rre?r afrr ^^fr.zff ?r ?ncT ffar ^rff^f % 3^r^Ri?r 
^ afti ?n«r-^isi gtft | s-tfSRft

^T% ft, aft"?: 6-^?ftl ^l?iT 5-?r^?ftT ^1% ft =f^ ^TrfT 
| i 3R: fttfraifa % ft ??r sir |ttn |:

r'

------- >

248

fttRT^ 3t*tT MR q^ET (Van Emster) % 3RSR ^ arfftftwT 
ft ^fft|T?r ar^^r l^ng- ^ arTT^^r ft stizr ^?rrTT t fft^r ^
ft armr 11 ^rjr^T (Hughes) ^ftes ft ftV arff-
ffY«?ff ff^ffi i an: fiiftfcftTTii 47 4ft f^ffr-
f^fff SRI ^5TTffT 5TT ff4:ffr t I

ce. 5h3 -•n-v-.sr ' ♦CH3

Wagner rearrangement 3PT*T?
ft^ft^TffT 4:T arrff-ffcafTff JfffftRTff I

ch3 ch3 oh ch3
\ IH /

€H3 —zC — CHOH CH3 C— CH
/ / \

ch3 ch3

ffffffff ft^ft ft iff ?T5? 4ff fffttff IffTiir, ftffiftsft arrf? ffftftr4ft % 
34f4RTff % ffftr vft ftt^r I I ff|ff ft ff4T^Tqf ft JfffftfEFff 
4«T47 ff^ft ferr srrft 11 T4:g ffffft ftffff fttftffftfrff ffr f4|Tift|ffT3rfffff ffcqr^ 

ff«T47 f^tr 5fTft | | ftft ffqjfqff ft—

CH3

4T?cT^ ftffc4K

(CH3)2C=C(CH3)2 ftfa (CH3)2CH—C = CH3 4ft q^f^ffr
Tsiiffr | 1

CH3

Walden inversion S'TFSff SI?ftq?l

ffFlff ?RI 1895 ftfTTff ^ qf^EffTl iff^ arffffR sr fqrffft 
ft ffffnfffff qffftff q^ffi'ff ft ftffR qftf qiffRTffr« cs >; -o

ffR qTffiw *rt qfs^rfqff f-FffT ^riffi | 4ft stir ttft 4iffr ffftftrqr
47ffft-47ftT Cftfqqr 47f 447Tf5T47 ffffrqffff ^ffT | I Iff 447TT ftffffff47 
^4 ft 4?ft f44T 3ft-< q?rq7 f47rr ftffT ri47 ffffT444 ft ^ff^T ffffT444 STIR 
fqrffT 3trff474T I I (d) fff^47 affff qftwtfRff ft?ET4ffft71II
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% *H«T :^T ?r (!) STJCff ^cTT | STTWIf^
% f^iTT 5TTT (1) 3^ ^ SfU. qT^JTJT |r?f?RT
(d) ar^r ^ 11 sTfcr^rm

q-nunr tt ^TcTT I 5T^ f% 3rP)T^Tfr anifiT sftT. t-4^ ari^T ^r 
fa1™ mv-mv |tcrr 11 fg:3Rr^ sTfa^N^r faq-rfafa
11

a a
\ /

e -j-b—c—d ---- > e—c—bfad
/ \

c c

Wallach degradation arr^IT^

fafa^ arffafwsff % rrr^?r^ ^ ^T^TlwrfajT 
fa Tfc^^r i ^ fazu'faf ^ 3pfa?q-T?T ^r ^T^fY
(Oxidative decarboxylation) snfa ?rf^Tfacr | :

ch2—ch2 ch2—ch2
\ \

h2c COCO
\ //

ch2—ch2

vt 11

Wallach rearrangement gi?TT^ q*fa?nm

frr?? 3r?t % ?ti%t ^ ^r p-^r^-
fr^ft trfar^far^ h qfa^?r 1

ch2—ch2

—cr> *\-zcl4

o■r

??r ir O-fT^ff^ tft | | arfaf^^r %
V?, vft t^r *RT I % ^ CTT7 <r 3Tfa^ rrr^r ^ ^

sT^^srfa^ msq-^ srfafr rr^r 'itW sn^
1
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Wanklyn reaction STfafatfTT /
fafaY fftfarjnr itfafr^ ark # arfarfawT ^

5TR#<r arrtT % ?t^i :

RNa-j-C02-------- »-RCOONa

Weerman degradation fatajfY^oT

# fafa 1 fr?^"Yfa^ sn# ^ jftfazT^r % tii5^
srfarfai^T srfar 11 arfarfaitT ar^^r a-^Rfmt s^ct
I# 11

corwH,
1 *-
CHOH -V N^OCC N^OM

r.^co ILr"J RCHO+ NO.CN0+

N<xCL +A

(Haworth) rf^TT ^fafaf ^ %* ^TcT jfe: w) fa: a- 
^WT?:?T % ?TT«T 3Tr?»fT?Tm%3 | :

^farjTTJT (Weerman) ^ ^ sf^Tl^T :

conh2 
I

CHOH CHO

Weerman method fafa

?%rr—^Weerman degradation.

Weerman test cffaHH 'TtYw^T

3Tr?i fir cfr ^nr^Y # fa^rfa ^Y ^fafa^rr
qfmv 1 'r'YW srcf™ trirr^^ ?TtT^ fir ^fatST a-farfa it ^ ^^fT- 

^nri # tjwrfarfcr tft % fa^ ^Y^t 11 ^fa 'r
Tgrt ^Tffifa^ WRJ |Y eft emfar w nfafafr
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^ffsRfr ^ ^ xifew sn^ 11

COMHx,
C.HOM

rc** I
I CHOH IL k J

CHONaOH**oct 1 NCC!
RR

a-T:T#?r 'TTJTI'JT 'TT ^tf ^ ?T1T^ ^ eft 5TR^
^ftferi? % tH*T f^r % ^iWfr^, ^fftPr^n aft^
^T^T ^IceT | I

Westphalen rearrangement
7tr ^terr 11

3F*rf % sr^rr^ h 5 5^^ fteft 11 ^r-

Hx6Qu 
CCM^ co)vo

q?n 3Tf»rr?T ft^rr |% 6 ^r eft^ srf^TTt ^t w-
f^fcT | I STT'cT ^eTt? ST^TT^T ^T | 3ftT
5R:TT 3JTf%?q-I?T ^T l^F 11

Whitmore rearrangement fs^fftT qJTf^qm

f^ srfer?«rrq-?r ^r^f^qrsff' % q=fm^ qfrr^r
| arerfeT % jerfa^^r ^ erfftq-^ (^r^^r

^F^) sf^r srrcef ^terr 11 :

c«3
CH± — <j — CH^OH 

CHy

rbt
Hf$r

* c«3- «• H t - C/Y^C -

C*3
&yi> ^ '^-OoT rf ^cfhj-jr #r*V'\7

f?T fqaft^Ffjer gq^-qr^ qt | 1
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Widman-Stoermer synthesis H5^q
O-^qtm ttf^q frfqqVf (Stqfef ^ qqR Fqq^t Sfiqf f?qfct

q ^ crus# ■s'jtaqr |tcft I) % ^qRT^7.^ q^pt^q ^

fqqtqtq s^crfqf mfq 1

(Sr*C 3 C/7.I ** aN,.CtHC6+ H No^ —HCC
C^rrC^

«

Willgerodt-Kindler reaction fa?%TT£-fa;?^rc arF^f^qi 

—Kindler reaction.

Williamson ether synthesis fefaqqfR FT5^q

qifeq^ afR qF?^q Iqr^f (qqqr q^st) ^t
fqqr q fqff q^iqi 1 q^r^^qr#,

RONa + R'X—---- >ROR' + NaX

?q fqfq fRT ^q qqqfqq i-Rf qt ^qrqr qr qqqr | fqqq Fscfrq^ 
aftT qdrq^r ftfafq qq| ^r 1

^qrfq^^rq F^qr qrqr| Ff; q^ qfqF^qi SN2 Fq;qiFqFq % jrt

qq^-q ^tqr |:

r-
RO-^. ■+ X

N t'<-RO 4- RO-----"C---- *
f_ .«.-____

qij'fi (Woolf) %qgqR fq? qqqi Fgcftqq qitfs ^r qqqFq^t 
qq argqTq qr?qi 11

qf arFqfqjqr q^q ^F?qq |qi^f qq q'tFqq qff 11 %qqT 
(Lcffler) 3ftT qrrqFq?q ( Calkins) % ?fqfq-q>Fqqq qq Fqfq gRT qmt- 
qqtft ^q'tFsqr q^q qft q^qjq #■ qrq F^qr q qqfqqrtrq'fF^ s^q qycq 
fqqr:
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I /If.*.' , ^ V’ r^3 ch3
C,H*

eg. CH^CqOh >.
■?

O/Vd ocn^cooH
HjC Ch3 HjCfc3c.

Willstatter synthesis ft??ri?T ?T5^ot

^ ^ ^ ftft fsr?!^ ?>fft €r *R^rn ^ jfcj
fteft 11

Wittig reaction ftftrr srf^rsiitT

fa>m afiT^r ^ hx %

^ srrecT fterr 11

CC4W«)y C.«^'PCM Art.

-4

q-^ % qrr?fi%?r % ?ri5!T ft;qrs^T
v'iwm ([(C6h5)3 po]) rm wk %crr iftftr-

ftjq srrc=T 11

*"(^^sJ3P=C^«/ -f z"#'"co * = CV +<C6^S) PO ,

^cqr^ Jrr^TTq-cTJTr qrir Jrr^r ^f sneer jfft 11 q"f arftrftqr 
^ srrq^ftqr ar^^sff ^f ^rftef ^ | qrr^tir ^ ?T5^^ qr
ftr<T ^ ^qqtqV | , %% fqf^ qrr tr^ ^ | ^qR Jj qrl
ft«rft sVqr-stqr ^rrrr T^eft 11

Wittig rearrangement ftft»T qJTft^rm

f^?fr f«T^: % amflftR ^ srqqr frfttr ?tit| q;r
ftq^qcff qrftq q^in’q w aTftrqqq f5rq% qj^q^q |Tcrr
| I ^ 3Tftrft;qf ^ g;r^:r ScHPKT I I
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RCHOH^6-^5^'

RCH2OCH2C6H5 ch2c6h5

Wohl aldose degradation ^
% rw ^ ^ I ^r^!'

^ atfiwT <1 v*mm f**™ * ™ to' # ^
I I srinfaqr ^ ^ ^ I :

(CHOH^M = NOH +____ _ CMJ.OHCH?OH (CHOH^CHO + NHiOH

(chom)^chCnmco CHJ^

+ w c rt -f H >0 
CXvOH Coio^i 

-*. 2CH*CONM-»

Ch-i,°K'-"°H)l1C*- N°H 

CH^OCHsCCHOCH^CN^-S-NKa 

CH^CCHOMi.^ CH C«HCOC„iX + hxo

CH^OH 
+• 3CH3cc?^Ha

CHO

Wohl-Aue condensation ^-3Tt^

NHj. K.OH0
Wohl degradation ft?ffyf!T«T

^•%it—Wohl aldose degradation.

Wohler synthesis

i
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eTRTta if (CH3 ONa ^TT C2H5ONa)
KOH STSfcTT NaOH ST^Tf sncff | I %% fsffg- & ScTR ^qpcf 

ir STfCcT 11 fsr^r cr'tr^T sfq^Ff ?r
^ ^crr |, arq^jf^T % ^r f^f^r gri st^jt f^r suerr | i

cffifFcT (Szmant) cl®rr % ST^ffR ^ff sfr^ff^r r[ ^r?:^
, fTcT^^TcT^T sfTff ^ q^7 Sf^FT 3fq^or W'T ^ ^TZR ^Tf?rT |

fTfftsrfr spr FqrffRT'JT ^rarf |:

R^c- nnhx -: •:-, ~ 

“•

R^C. - N N H ______
mm +

H +-. 6H --------

^ R^C= /v /v"a +. G;. -i

> RxC.H 4-

-*. RxCHx. -f lb /

Wolfif rearrangement ^?q> ^far^am

% 5*f%*TT?T ^ f5T?fif ?TT?-CK.-

5>3R 'T’T^ |t 'STT^TT | I

RCOCHNg--------> RCH= CO-|-N2

q^y q^y ^qft^fcT % fT^cr sn^r ^y ^qftsqfcr if ?fTrcf
11

RCH=CO-f-H2--------> RCH2 COOH
RCH = CO -f- R1 OH —

^r^^ft^y^yq- jqf^^qrfr ^fr ^ 11 sr^ sf^q^fy % sn^R q^ 
5T?cTTf^^ q^TR | :

rch2 coor1----------?

0=1—c«
=r_i«*

?>.
O-e-C- C H -4»

O ar c — C.H*-rH-*-♦jf ♦ o - Cfr^/?♦ o

Woodward cis hydroxylation HHq^T ^RfTfqfRfyqRST

JT?r sfyf^rqR ?fiT^ q;T strst »?nf^f5r qf^^^q sfr 
jspZTTsff % ^q^ C^T I 1
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(1) sti^tt ^ qq; f^prr
(2) ^ m. ^ 3fr?r ^ q^t fw (3) a^r if
3i?r-3iq^2JT, fq?r^ ^qi? sr^cf | fai^if jt?t sfy^fTR s*j£ qr^q^r 

if affcTT 11

«yRcm = <=** + Tj. 4- C/43 COO/tj A? CM) - CH
\ooch^R'hxo r-*.0HR C.HOH — CH * RChoM - CHCH^COOH s OOCCH-^

^ CH*’“&«,•

Woodward reaction wi

—Woodward cis hydroxylation.

Wurtz-Fittig reaction fqjfsiT STfqf^m
affT l^n^f q^Y mfc^qr % ?fT«T srfqtaT ft

^f?q;^r ^fq:er q^r 1 qqrR ark ^fq^r
^ sncq |kfy 11

C6H5 Br-j-CHg Br4-2 Na---- >C6H5 CH3-f 2 NaBr

qf? ?t fmiq aftrr qr^T fqmT qJT eft q;q qj^r if 11
^qio qtqrt^fyq % ?> sRrsfy ^y q^m fw % srqqr
qftin^ % ft sRisfy qfr tRm fq^r ^ ^q^ w qrqTJfqiRr 

1

2C6H5 Br+2Na---- > C6H5. C6H5-f 2NaBr
2CH3 Br-f 2Na----► CH3 CH3+2NaBr

qfeqr?r l^ri^ qft qrfRqr mfeqq % ^riq fqqr ^ ^ |
^fy 3rf>Tf^qr, aff^f^qr qr^^Tcfy | sftT 5fq qfef;^

^fq;vr |vfR^ q^t qrfcqq? sfyfeqq % ^riq fqiqr ^ s^qfq | 
?fy qs ¥r-fq)f?q sfBrf^qi 11

srrfyqf ^ qqi | k w arfuf^qr if arrafaq: qqr gfqq q^rq: 
qf^y ^ qqjR qf fqiqffqrq fqffq 11 qgqq qqr qqyqf q^t
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^T?:rrr | ^r f^fr fwfefsr sTErr^rar f>#V
| i ?R5r 5^^ f^irrf^rEr st^tt |:

CH3 Br-f-Na---- > NaBr + CH;!
^-6^5 Br + Na— NaBr-f-C6H5
C6H5 -f CH3---- > C6H5 ch2
2 CHg -----" C2H6
2C6H5

(Morton) ^T«Tr ?r^fiT^ % ST^ffR |^*T-f^feiT
Brf^f^rr srrgff}^ | % ^q- tt 11
^Tf^r (Hein) ^ arg^TR f^crir^fEl %% Sf^R | :

-> c6h5 c6h5

CHg Br-j-2 Na 
C6H5 Br+2 Na
C6H5 BrH-CH3-Na+---- > C6H5. CH,+NaBr
CH3Br+C6H5-Na+-----> C6H5CH3 + NaBr

sY if ir^R cT«rr (Eaborn and Walton) ^ 5TfrT?«TTfq^
sffr r^rr«r?r % hr fw h qYfir^f

«HT?r H H arf^f^qr SRIH I I

---- ► CHg-Na++NaBr
----> C6H6~Na+-|-NaBr

/ • ' •*^r' ”*-va:

0“'
HTH (Mann) <WJ H ^R^HtTTsrrHf^ *T 3rTH7fff

% fH<r hY fH arfHf^HT SRTH f^HT | 1

jCCCH^g

U-'"3
__ i

+ Ccw^^sccc ^

CkV-.CH^Qta /■CC»^»Pt AS.ch^ 
CJ.
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Wurtz reaction arfH^PHT

^Rft^RHY H^Hq I H^to qpHH 3TRRRS ^ STIR | :

C2H5. C2H5 +2 Nal2 C2H5 I +2 Na —

rtf^ <?> fHR |HR^f RX, R X, ^Y HH3T^ HRig hY 3TTg eft cft^T 
RR', R'R aftTR'R' =FT fH^HTR ^ht| i nY^arfafomaff % 

HTWT H HFH 11 HYf5?TH % RTH IX ^H wf^IH 3RRT 
^ Ag HHT Au hY STHYh f^Hr 5TT H^HT | I 

—Wurtz-Fittig reaction HT

^R«H HcHf^

Wurtz synthesis «RrH HSHH'n 
—Wurtz reaction.

Zaitsev elimination faHfaH

^f^q-—Saytzeff elimination

Zeisel method ThT^

hh^rhY HHfr ^ (hhtNfhY—OCHg 3ftT ^rhY —OC2H5 % 
fanW €t it^T fafa I fH^ HYfH^ spY ^ffarffe^ 3RH

% HT'H 160°c HT srqEffcr fqTiTI STTHT | ThH^ ^fHH 3TH^T gfHH
| I SH Hc^R AgNOg ^ f^HT ^IHI | I H?T fH^H ^ ^

f^HT ^TTHT I fsTHfr aTR^H ^

HTHTcH^

SRHT
3TRRYH fTRTR^

rh^mr Hgff ^Y hrt tr^hh Y'^ht h^ht 11

ROH+CHglROCHg+HI-------

Zeisel reaction ^TTfHcT atf^f^HT 

—Zeisel method.

Zelinsky-Stadnikoff synthesis

qrr^fHH HYfH^f, SRYfHHH *hYW ^ ^ HTHHIf^f ^Y CTR7T 
f^HT H ^HT g HTHf HT^^hY % HcTI^T ^Y fafe :
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RR'CO+NH4C1 -f-NaCN----^RR'C (NH2) CN+NaCl + H20

Zerewitinoff determination

'TW^affspi ^qf^fcT ^$£jr ?f^r f^Kir i srf^r iTfftsnr 
'TTiTT^T ^ mcT^T ^ ^ | sff ^=T srfrfspjf^ % fsplfT

11 sTm?qw *1^, aTir^^^^T
?tr^q- ^ | I ^r^ZT |T?fto?r q^iTT^ f^ZTT 

^ t, *n<T fvTZTT zSTIcfT | I

CH3MgI + ROH------->CH4-|- ROMgl

?T7:r ZTf f^fzr, tfrUTT ^ % ^cf
?ncT ilf «ft I ^ STcifcf Tf^cf cT 3ftT W'lW | I '4\X
% »tt^ ^rf^zr ^r^f^nr q-Tirr'zr trr^rTT fw | sftT
arfir^jf^ % ittst iiTfr ^ tt ft zjcT^ ^Tcji 11

Zerewitinoft' process ^fafefTTni sr^q
—Zerewitinoff determination.

Ziegler bromination r?fl^
fWr 3t?fcTc=f if’rfjT •, cffr Jr ^qftsicr ttw

qn- N-9ttir>?rfqqf?rrTT?5- g:r?T ^crr srfcPFsmzr i

'ocHrn

co
^CHa-CH=r Chj^ + CM^

CHX /
■>^.CHO,r -On - CJi2 +™<sT

C,0
Co / /VH

/

%% ^trfy^fTTir ft ^ I I
^fieirT—Wohl-Ziegler reaction *fr |

Ziegler dinitrile condensation. rH>?TT 3Tf?TT^Tf?T
f?rf«riTJT ^r?rrf^ spV Zjqf^fcT xj of, ^—^T^^TTIT-

?TT?^t ^^IzT ^T?TT :
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c^r 
(c«x)^0^-0 vv

' ZHxC.r4

<c^(C,>ty)x
CO

CMx

Zlf arf^zri ?f^r: fw fisq-qcff gRT ftft | :

CHCN
/ \

(ch2)„ c=nh
\ / 

ch2

far^ ^-apT^r^ qj^^q aff^r Jrc=NH^% 
s*rR <n. co srr ^rcrr | —cn wj. % ^ ^r^fTfzRRr
wrj srrccf ftm | srre ^ ^tctt 11

Ziegler method

^fzqtT—Ziegler dinitrile condensation.

Zincke Suhl reaction arfafom
^fzrfzTZTiT q^lTT?^ ft Zjqf^frT f 2ZTq?f>TTf^ flTT p-

w\ q5fk>Jrf«r5R

CH3

aici3
+ CC14-

oOH

Zincke reaction
^ trdqfeqr qu qqqi:

■2 ArSBrArSSAr + Br2------

to
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arfafan srur: cci4 m chci3 ^ ^ 11
'Rrf'cT TTT^r ^ STFcT 11

?r^)T^ ^srr ?r ^ ^ l^rris- ^rr |:

Br2
ArSCH2C6H5------ >ArSBr+C6H5CH2Br

>ArSBr+HBr.
Br2

ArSH

intramolecular 
meso form 

intermolecular 
end point 
graduation 
amorphous 
anhydrous 
moleculaiity 
hyperconjugation 
occlusion 
absorption 
detonation 
tracer 
resonance 
application 
titrant 
titration 
titrate 
tracer
decomposition
abrasion
base metal
detergent
allotrope
allotropy
crude

am: ^q-

arm rsr|

snftr
3T»r

arfsmRur

arf^r^rT

sr^re
3T5Srjft7
3T5ITT7^
3T5Tri77

ar^t^/appri'T^
3T7^7
3T7^nr
3T77T5
3T7rrm7
am^
3T7^75Tr
aPTf^'S^cT
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smfw
aTTr^^.q

3TSr%^-^ qtn^JT^T
3TRfrTr^
srpTr^jf^
arfafoirr
srf^JT^JT
3Tfw|tcr
sr^qq-
arfqqeT^ *pt^
3Trq?TI5Tfq^
srfqf^fqrq

srr^fqq
srq-?^
srgfVqrcr

q^5ftqTj[

3TcrqT^?r
erFfcf^

c

qffq^qV
ST'iqfqq
sr^r^qr^
sr^rffy^q’
srr^qq
5TNifr^?q
srmiq-

srif^q-T^
3T!%q
BtTqjq
8TF?r?T?T

t^TT'fr^T.q
sc^ftqq

waste
abstration
dialysis
diastereoisomer
diasterotreopic face
regent
reaction
migration
postulate
stain
functional group 
characteristic 
orientation 
acidolysis
ore
unpaired
precipitation

absorption
sedimentation
unsaturated
anisodesmic
asymmetric
disproportionation
delocalization
estimation
oxidation
size
ionisation
toxic
charge
adjacent
distillation
electrophilic
enolization
etching
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noble metal 
initiation 
reversible 
enantiotropy 
excitation 
product 
catalyst 
catalysis 
emission 
exposure 
byproduct 
equipment 
by-product 

amphoteric 
zwitter ion 
tissue
sublimation 
straight chain 
cationotropic 
monomer 
enzyme 
esterification 
alkylation 
orbital 
atomization 
fungus 
fungicide 
fermentation 
irradiation 
insecticide 
critical point 
substrate 
mechanism 
alkali

qc^T^facTT

ScTT?

qqqicT

S'itc'TR
qqttqqP

tr^q^r
qrqT^q/srf^^

^qf^r^q

rqt

fqr^q

fqiqiqTT

£1
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?n^-aiorqF•o

vm arrir^

base
mineral
deodorant
kinetics
eutectic
molar
molal
acceptor
component
rotation
cyclisation
cyclohydration
quaternary salt
tautomerism
hydrolysis
hydration
hydrophobic
lattice
bacteria
biosynthesis
antipyretic
dilution
ductile
pyrolysis
thermonuclear
incandescent
thermoplastic
equivalent
triple bond
trimer
trisubstituted
trimer
steric hindrance 
stereochemistry

vr^V

q-ofjT
cs

sTw^rt^nr
thrift

5TT?r^

S^RJTFSft
cT?T^Tnr

C\

cTfJT

cFTT-arq^

cTI'T^t^cr
cFTT^rr

f^-arr^
f^TcTsr/favr^
f^-5TfcTf?TT'TV
ftr^/f^rnr

grqrr
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stereo-isomer 
dextrorotatory 
donor bond 
directing influence 
refractory 
malignant 
lyophilic 
lyophobic 
difunctional 
double bond 
duplet 
dimer
dimerisation
secondary
dimer
dimerisation 
aninotropic 
current density 
optically active 
nascent 
nucleophilic 

effusion 
leaching 
deposition 
degradation

sfew ST SPJT WF
>D C\

?Tcn 3TRST 

IJT'TTfljT

sr^-fsrq-

ff-3TT#^

f
r?-rnr?T

qRT

TTW^flcT

Ati^ROT
faSTOT
fjT^'T'T

Orrr't

fq^q-
R^cn'TJT
q^5i:

S>

law
absolute
elimination
non toxic
dehydration
anaesthesia
extraction
calcination
stepwise
atomic number
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’TTT^oj-

crupT
'TfT^T'T

ir^r|?r
qr^R
'Tfir??

sr^nfr-^r^-
'jf^o^/irjsrr^f

srffrm^roRio

srfcTJfrfc^fta
^fcr^ft^
^ifcT^m
JrfrTf^ncfV
OTftfr
Sr^TFST
sr^rsnr
sr^fr
5H^T
ITI«rf*T^
5TT7^

c5T^f?^?^^^R^■
ihfcTT

^r*r%^r
arfmr^

?|fTTftT^tq-

osmosis 
hypothesis 
dispersion 
mutarotation 
refining 
refluxing 
tempering 
emulsion 
side chain 
analgesic 
rearrangement 
photosensitive 
enzyme 
process 
antibacterial 
antibiotic 
feuorescent 
inversion 
substitution 
substitute 
symbol 
fraction 
fractionation 

typical formula 
native 
primary 
initiator 
driving force 
plasticiser 
affinity 
kinetic 
polybasic 
polycyclic 
polynuclear 
polymer
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polymerisation 
cracking 
water gas 
intermediate 
intermediate product 
mesomerism 
quantitative 
metastable 
free radical 
empirical formula 
methylation 
coupling 
adduct 
addend 
mordant 
dye
transformation
exhaustive methylation
yield
selective
pigment
cromatography
ring closure
vulcanisation
lypolysis
fatty acid
laevorotatory
volatile
carrier
decarboxylation
strain theory
denaturation
disintegration
cleavage
cleaved

stg^* 

TTITaTTR inr

TTT^IcJT^
fiTFT^RT

iT^Tg'TTrft *PT 
JrfsT^PT

jftsrr

*4 "i

srr^r 
ctr wq’n

fqffcr^R

fqq^rq
fqqfqq
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f^cT STq-Srjq- 
f^^rT STq-^q-

r^fTST ^qrifrrc

f^cr ?r'^?rc c

f^qiT^^q-

«*rc^3Toftiro

Sgr'TFfT 
sr^Tl‘^,lr 
5rr%cT w'^?rr 
^fter^r

sr^ir

electrolysis
electrolyte
configuration
trans
transamination
transannular
dissociation
bleaching
elimination
open chain
heterocyclic
explosion
canonical form
reversible
derivative
saccharification
branched chain
purification
hybridisation
addition product
addition process
complex
transition
transition state
corresponding
condensation
propagation
vicinal
conjugation
valency
conformation
fusion
modification
synthesis
activity

ajcTfqr
3>T<T
srsR?r

d-fh«r

?Tift3r^cTT
ff^qq

^f5fi?TcTr

272

homologue
equimolecular
homo-molecular
homolysis

^T5T

O

^TT-srq^jr
CIS^TITTST

^tn'fhfh’ symmetry
termination
isomerisation
isomerisation
copolymer
participation
saponification
eqilibrium
sensitive
bridged
coagulation
direct dye

?cr?r:



f?r£r wurq
* yqnrrn

ifn r i m
1. fJrbr vt ff^FTw
2. VT ff>nrm
3. qrrw, 750-1540
4. WTffl W ff^FTW
5. wrufi^ wnrw w if?i|fiw
6. urorfarf* ’rfr^Tf w ttjt

7. T»TTq arr nrWv ifHirrw

*Tr-> ’TT'ETHirfar tprr 
*7o TKmnftr Tp^n 

*To ^rn
*To FT ^mr^T 

*To iTTToq^o fT^T
tto Tr«mrrf^ tttttt

s

q^TOe^O fH-pi

14.50
30.50
30.00
25.00
45.00
19.50
40.00

(1*•flirt f^«iirt
1. Frrrfhr TTT?n qw TnrftfF
2. fi Ji-flfh hrjrfl

‘To qffmr 
*To 3TR f*TF TTIT 

‘To *Trm qj?o TT*T 
•Tt7? HIM M'SH 

hi s^rt 'FTTTT 
znr ittttt affair 

‘TT 3ffe FPPT 
JfnrJSFTfT ‘TT4T
Tnrf qar ^rprar

36.00
20.00
50.003. FTTH *T rfrr TTTJW7TTTWTT

4. FTTH ^ f%f!T-cqi>q|
5. mpftfmF Nhf ^ FTFia
6. f*?i ?T FfFTJPT

10.00
20.00
17.70

7. «j4i*0 TnrftfH fFTTW
8. linrcnFVFr
9. #¥ mq FWCT

15.50
6.00

20.00
^PtfmTF Flfr

1. Fiqfrtq TFU
2. «f^4la fjtt
3. 3TTf«^
4. Hlf'w ^1 qfTFTFT FTTT 

^ifprM
1. TT
2. qifF FTFT iffT FTf^TTF

HTmT^TTF^ tth Trhr
1. FTTH ^ TTTft qftFTT iflT qftFTT 

f^nfTrR
2. TTHTT'^TT TTTHTFTTFT QFTTfT

^nfhr
1. 5*rft aft Tr^fH fTTTH iflT ftfant
2. <tth tt i|'i h, famr jfrr ttht 

frfHqt

‘pTT, FFF, ^T, qfHFJ 
‘THT, FHH, ^T, tffHqJ 

Fo f4n^HiF qftRT 
Fo T53n 7TF fFTF

14.50
17.00

fFFf qa arm ff 36.00WT TTlTF
18.00

Fo f-t F rti ^F 
TFT TTTT^T

20.00
70.00

f

qoanro ^ftt
^to^to TFT

32.00
25.00

TTFW TPFT* s 40.00

FTFFTFT fTTF

Mlf’-rt TFTF : fyfr FTE7TF f^^TTWF
^o3(ToaTT7o 4'Fo 2, Fto FITF FTT, 
f^fT-110 007 FitF 7110166

50.00

k


