
T.he work embodied in the present thesis has been divided 

into two parts. 

f&TtT- I 

SOME STUDIES ON KETOCARBEN'ES ADDITIOH TO DOUBLE BQ~DS ,AliD 

RELATED ~ACTI~~S. 

Chapter-!: 

In this chapter a short introduction to the Chemistry 

of carbenea ie ~~iven. 

Section-A: 

~his section &ives a reviefi of the ~stor1cal backuround 

ot' the rat:tnylene ~,rather carben.e} reactive J.nter.ulediate. 

tiectl.on-J3; 

£his section ives a ~ho~t review 01 tnu sin~et and 

~iplet state of tne carbene. 

oection-0 I 

This section deal. a with some o t the general procedures 

of carbene generation. 

Section-D: 

This section attempts to record some of the factors 

affecting these reactions . :.Cheee effec·ts which come into play 

i.tl the carbene reaction ofte11 play an important role . The 

effects are mainly due to electronic factors, ateric factors 

and the ef.feota due to ·hhe meaomeric and induction are discussed 

curiously. 
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Section-Ea 

This section deals with the nature of the transition 

state for 0-H insertion and addition of Carbene to double bonds. 

Chauter-II: 

This chapter recorda some additional aspects of keto 

carbena rea.otion • 

..>ec'tion-A: 

This section gives a short review 011 keto carbenes and 

their reactions. 

2_ection-J:ls 

This section gives some idea about the mechanistic 

pattern of reto carbene addition to double bonds. 

Chapter-III• 

Th.is chapter deale wi'th the present studies on the 

reactions of diazoketones with some selected cinnamic eaters. 

Section-A: 

This sectioi1 deale wt th the uime and o bj ecto o.f tnis 

study i.e. lceto carbe.ne addition to o.i.nnamic eaters. In this 

study various cinnamic esters, substituted in the ring at ortho, 

meta and para positions as also c< -substituted cinnamic eaters 

were taken • .lhereas the diazo t:etone.f used Her-:.: o( -diazoaceto­

pgenone, p-cbloro- o( diazoaceto phenone, p-metlloxy- oC-diazo 

acetophenone, p-ni tro o( -die.zoacetophenoue ann o<:. -diazoaceto­

naphthone • .l.teactious of these diazoketones au.d cin.narJic esters 

are recorded. 
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The reactions may be 11ritten in the following way . 

A 

~R + 
~CH=CH-COOCH3 ¢ 

l cu' /::, 
COCHN2 

~R 
~CH- CH- COOCH 3 + Oimer 

v 
co 

3 = ~ 
0-0......3, p-OOe, m-:JCI\) 1 0- 02, 0-t,'J., P-Cl, 

P-no2, o-cooc~ and H. 
a• = P-01, .tl-<I"'e, P-.1l02 and H. 

und also 

II 

R 

CH= d- ceocH 3 + 

!cu.!!. 
0 

COCH Nz 

1/ 

~ R 

~~CH- ~- COOCH3 

y 
co 

6 II 
R =·CN~- C OOCH3 
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A comparative study of the reaction of the diazoketones 

wi~h these cu1namic esters haa been made . 

Section-B: 

This section deals \dth the resLuta and discussions of 

the reactions of diazo~etones wi~h cinnamic eaters. 

rl.eactlous betvreon d:.azore>Jtonas aud ci.nn.amic eaters 

~ve rise to cyclopropyl ketones ana dimer of the ~eto oarbenea. 

But cyclopropyl ketones were not isol~ted Ln all the cases 

~tudied hare. 

larger eiJoun.t of cyclopropyl tet,,.nes • .dut p-ni~ro, ~-c.uloro, 

o-carbo.Jetho.J-:y oi!llla...ic es-cers dtJ not :1ve oyc~ooropyl cetonee 

at all. Jitnilarly \"Thea o(-poslt.LOn o1 the cl,ma. .lc uster 

cuutaine a cart>•.)Iletuo.r~ ..... ro 1p t..:.>es .. ..ot _:ive cyclopropyl ~etoo.e 

at all. 

at 

I .R. spectrum o.r.' these oyclooropyl .t{etoues showed ba.n<lo 
-1 Ul0-1025 em in licatin~ that these compoWldS contain a 

cyclopropane ridg. .R. spectra of these c~ >~unde also shoued 

bands near 1700 cm-1 to 1 '720 em -l ir.~.dicatine; tbali these cocpound 

contains an es'ter function also. Bands at J.655 em -l to 1680 em -l 

indicated the presence o£ carbonyl functioa in theae compounds . 

UV spectra sho~ed peaks from 23d to 24d nm for these 

co .pounds v1hich indicated that these co.n JOWlds contained a 
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phenyl group ~ to the aroyl f'un.ction . This .fact furnished easy 

evidence for the formation of a cyclopropane ring ill these 

compoWldB. .rhe studies indicate that the addition \'las a. trans 

on.e in the case of trans esters aud diazo ~etones and we have 

isolated only one product. 

R 
I 

0 
COCHN2. 

+ Dimer 

co 

.. rasa snectrura of' 1-ben.zoyl-2-carbofitetho;xy-2'-( o- methoxy) ;>henyl 
+ 

cyclopropane snowed peazes a"t ~95 (llf - OOH3), 23d, 223, 205, 120, 

.LlB, lOd, 105 , 92, '17, 76, 64 alld 44 . 
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Tbese peaks were explained as arising dne to the 

follo~1g parent compounds : 

_he ma: ~ 4ct~l~ of 1-(P- JOH3) benzoyl-~-carbo~ethoxy­
+ 

2'-(P-OOH3) •,hen.yl cyclooronane BL10'7ed oee.R:a at m;e 325 (M-

OOH3), Z~7, 1::~, 156, 135, 121, tOo, J2, 75 , 72 und 44 . 

Those )~:.1 .. s were exnlainud as a.ris l1l , due t,:, the follow-

iilfl crt .rue .. u:re : 



• 
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The "' .M .R spectra were also obta.l.ued and \'ie made e. 

compurutivtt stud:, o£ the H .;. . R. sit;nala of the st~ting esters 

a~d that of the reaction product . Ln all cases the re~ction 

products did not show any 1. . M .R. sigaals at 6 ;. 22 t ~· ?>-:. 43 ppm 

1risin" as due to simple olefinic proton inaicat~ absence of 

olefinic d~uble bond. A quasi doublet J.l.J.R. signals at2l4.1 

to ~ 4. 9 in Uca.ted that the cyclopropyl ketones ;ere 1, 2, 2 t, 

a triaubstituted cyclonropane wlmse struc~ure should be written 

in the follow in; way. 

h_R 
~c-c/H 

/' ¥/ \. , "'c " 
H. ~ 'coocH 3 .:: 

c=o 

® 
R 

In addi~ion other si~1als due to di1ferelt proto~c absorptions 

.• ere also uoted. 

p.,.. •• R. Si :;nels at ~ 3.~ to a 3.~5 .Lnuicatil.i..(.; the pre­

sence of OCH~ group attached to phenyl i.e. e~her linkage. 

Signal at b ·,.8 indicating the presence of OCH3 group of 

carbomethoxy group. The P . M.R. bands in the region of b 6.9 

to tJ 7.5 indicated the presence of pheeyl moiety and the 1~ .M. R. 

bands in the region of b 7.5 to b 8.5 indicated the presence 

of benzoyl group . 
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These observations have been found in the reaction 

products of p-metho.xy methyl cinnamate with oC -diazoacetophenone 

and p-methoxy o<:- diazoacetop.henolle. DetaUed P .M.R . recorda 

of the products from o- methoxy methyl. cinnamate witb p-methoxy 

c:<-diazoacetophenone an.d that of methyl cinnamate and o<: -diazo­

acetophenone are also recorded. 

Jectiou-0: 

~xper~ental deta~la of this chapter have been described 

in this section. 

Chapter-IVz 

ihis cnap-cer deale v."ith the reactious of cli.azoKetones 

•.n th various other olefinic systems. 

!:)action-A: 

This sectl.ou .teals ·7i. tr the reaction o.l:.' s }me diazo 

ketones other than o<: -diazoa.cetopheaone \.rr'.Lth differen.t types 

oi: olefinic sy ntema other than cinna.· tic es4!ers, in order to 

make a comparative stuay with that o l' the ren.ctJ.ona whL ch had 

been recorded ear ier. In this connect1on, reaction o:f o<: -diazo­

acetophenone with methyl metl~~ acrylate alld methyl crotonate were 

studied to see the e:ffect of CH3 ,zroup in the o<: or a _JI)Sition 

of metqyl acrylate on the yield of cyclopropane derivative and 

it is observed that C% t:J"Toup i.a the /b 10Si tion lowered t.b.e 

yield. 
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Reaction of cyclohexana with oC - uiazoace"tophenone and 

oC-diazoacetonaphthone were studied. The effect of the differ ent 

keto carbenes and their steri c hind?rance fact or , on the yiel d 

of the cyclopropane derivative were made. 

Reaction with diazo keto co:npounds with 3-4 dibydro 

~-met~l naphthalene v~re studied to see the sterio effect 

exerted by thie tri-subetituted ole~inic compow1d. 

0) + (l) Ph COCH N2 

(ll) ("'YO 
~AN~ 

cu 

r.teaction of o-methoxy methyl cinnamate a • .~.d a diazo methyl 

cyclohexylketone was studied to see the effect of the aliphatic 

keto carbene on the yield of cyclopropane derivative to that 

of a aromatic diazo compoWl.d 1. e . o<: -diazoacetophenone. 

(J(
OCH3 

I 
CH- CH- C OO CH3 

y 
co 

6 
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de ction - .H : 

This section deals vnth the results of the reactions of 

diazo tr..etones and various olefi.1.1.ic sy~tems involved in the 

previous aectio11 . 

It wae seeu that CH3 group when situated at the ~ 

position gav·e voor yield or the cyclopropa.n.e derivative than 

when it was L'l theo( nsition of the methyl acrylate when 

reacted Hith c:o<:-diazoacetophenone itl each. The structure of 

the reaction oro duct of the oC -dia.zoncetophenone and methyl 

m.ethe.CI".{ln.te was C'>n.firmed by I.R., u.v. md liul • .R soectrum • 

• lao J..L.G. ;)ho;.ed r,b.L.t .h~re ",ere two rod•.tots. The cis :.ild 

trans adducts had been form~d. 

CH3 
1 

CHc.== C- COOCH3 + 
! Cu, 6. 

CH3 
I 

CH -C- COOCH 3 v + 

co 

6 
Cis 

COO CI-t a 
I 

CH - C- CH 3 v 
co 

6 
trans 
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Reaction between cyclohexen.e with o(.-diazoacetophenone 

and oC -diazo acetonaphthone showed that .in the latter case, 

yield was po'or and this is explained as due to the larger size 

of the keto carbeAe. 

rteactions betv:ee.n oC-;netbyl .3,4 di.tzydro naphthalene rlith 

Clia.zo compounds 'Nere unsuccessi'ul probably a.ue to the tri 

subati tuted nature O- the o Lef~.1.:Lc a.ouole bO!l.C1 • .rhe reaction 

be~aeen oC-diazo cyclohexanone with the olefinic double bonds 

also failed. 

h~action between. all al ipbt:.tic diazo compound and c:i.nlla.I!lic 

esters abo 1ed that it gav~ poor :, i~ld o ~ C;i'clo •'rOlJYl ~teton ea. 

'The identification of these proo.ucts were !.'lade by .;.. L. C. 

in the ca..:;e o 1 li.uid J.I"o uct ~1.d the use of I • .a.., U. V. and 

eleuen tal analysis •aade both i.11 t.ht> caoea oJ:.' liquid ana. solid 

nroducts. 

-1 I.R bands of Svu,cJ of the products at 1010 em to 
-1 . 

1020 em l.!l~~cated the preseilce o.f cyclopropane ring and band 
-1 

at 1655 to l6d0 em LUdicated the r.reve~cc of c~bonyl .~oup. 

Section-U: 

...!iXper..Lmeutal po-·tion of t1us chapter hao;; b~aeu described 

in this section. 

Qhapter-V: 

This chapter deals wi 'th the intraraol~culal' keto carben.e 

andition to arom~tic system. 
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tiection-A~ 

In order to study the iutramole cular keto carbene a.ddi-

tion to some selected aromLtic systems following reactions were 

attempted. 

ro formylation 

R. R-= \-1 , A l\)'l .9-r · 
( 1 ) 

~COOH 

~V'\COOH 
~ 

( 3) 

Th1ony (JC
COOCH3 . I 

-+- Chloride 
CH2 

v.. \ 
CH2 

cloc/ 
(6) 

l diozomethone 

cu/C H i' 1 6 I • 

0 

( 2. ) 

CHOH ( 0] 

N 

rj( COOCH3 

~CH~-CH2- COOCH3 

p. ( 4 J 

l half hydrolysis 

fSJ 

~C00CH3 

HC = C 
II 
0 

( 8 ) 
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Section-B l 

Formylation oj o<- tetralone gave hyaroxy metbylenel2 ) 

which on o.r.idation by ~ 304f/'-.M""O<f"';ave diaci d L 3J which was also 

nrenared alternatively by oxidation with H20 2/'CH3COOH of /6-

naphthQl . This on esterification '?;ave diester L-4_7 which on 

careful byclro~ais gave the half ester CsJ. ~t this stage 

difficUlty was experienced as ~5_7 was treated ~~th thionyl 

chloride diacid chloride f:-.JJ instead of L6J resulted. It 

was not poasibl.a to prepare L-6J. 1'he structure of L9J was 

conf'irued to be the structure of the dia.cid chloride o.L the acid 

by the cowfn.rison of I . H. spectra. 

rhe identification of tile other coru!JolU a iil.S done by 

ele.uen tal a.!le.J.ysis SJJ.d I. R. 

,;;)o ... e curo Jcy .or.n: to pre are L-7J by a1 tt;raative 

synthetic )rocedures have not as yet yielded fru1tful resu.J. ts. 

(( 

COO H . r-.u"'}/ 
~ 

CH2- CH 2- COOH 

OC
cocl 

CH 2- CH 

I 2 

coct 

( 9) 
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O)ection-C: 

Experimental portion of this chapter is described in 

this section . 

Chanter-VI .; 

This chapter deals .lith the relative cu'tal.ytic activity 

of some metal ions in the reaction of ct.- d.iazoke·~ones • 

.:::)ection-A: 

In this ecctlon the mt.:tal ion activity of some Cu salts 

i.e. v'uCl, CuS04 (an.bydrous), Cu and palladium acetate on the 

yield of cyclonropyl ketones were studied when the reactants 

were p-metho:ey- lUet"ey'l cinnama.te p-n.itro mothyl oin.namate gnd 

c:t -diazoaoetophenone main.taL:ling all the other experimental 

conditions as identical as po sible. It was seen that Cu gave 

1naximum yield where as palladium acetate did not oatalyse the 

addit~on reuctio~. 

Chqpter-VII: 

This chapter deale with the effect of potassium tert­

butoxide on cyclopropyl u:etouea. 

Section-A: 

This section contains aims and objects of the abo7e 

study. It is lr..nown that cyclopropyl ketones Wldergo diff.erent 

types of rearrangement when they are treated with liquid ammonia, 

~erchloric acid, HCl and H2so4• 

It was an object to see •hat type of rearrangement took 

place when cyolopropyl ketones, prepared here , were treated wit.h 
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potasaium-tert-butoxide. With this view · - benzoyl-2- carbo­

methoxy-2 '-(p-methoxy) phenyl cyclopropane was treated with 

potassium tert. butoxide. 

Section-B: 

J hen 1-be,tzoyl- 2-carbomet hoxy-2 '- ( p-metho:xy) phenyl 

cyclopropaue treated \ ith oo ta.:Jsium t-uutoxide gave two 

products, (A) ~.d (B). (A) has been confirmed to be benzoic 

acid by e lement;al ana.lysis, I . R, I:lUSS opectru:n and also by the 

com >arison oi' IR bands with thut of benzoic acid. 

:the iue .. tJ.l'icution of \B) was Clone by ele en'tal ana.lysis. 

IR bands t J.010 cm-1 ood 1700 cm-l showed the ,lresence of a 

cyclopropane r...u.;; uno. &.11 ester 1w1"tion ill. 'tnia part • .1HJR 

Bpectrwu iu the regJ.on S ).. • .::! to ~ ~.b SboWed the presence of 

cyclolrop~e ~droftns. 

OCH 

Potossi um 
(A)+( B) 
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Section- a : 

Bxperimental portion of tt1is chapter has been described 

in this section . 

Chapter-!: 

l:iection-A : 

?ART - II 

lb. this sectiou a short revi :.\'.' of the structure of 

diazo~ethane ~d 1,3 cyclo addition ~d various ru ct~us of 

diazorr1ethane \n. th ole1ln:t..c d~.~uole oo.t.J ..... ha been resented. 

;;;9otion-B: 

.U1 thi-., eto:ot:t.o .. l ,-,;n¥ re ct lou of uiazomethn.n.e \ll~th 

to preware cycloprop~~e Qeriv~~~v~s huve uueu ~ cu~~ea. 

r7'JLR 
~ CH-CH- COOCH3 

I I 
HC~N/NH 
or ollumino 

R = 0-cl , 0- N02 , 0- COOCH 3 
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Section-C : 

This section deals ili tb the results and discussions 

of the reaction of diazomethan.e with o-chloro uethyl cinnamate, 

o-carbomethoxy metnyl cinnauate, o-nitro methyl CUularnate , p­

.uitrometbyl ciun.amate and mesityl o.z:ide . 

In most of the cases, 2-pyrazolin.e were isolated, whose 

structure wer.: oon.fir.uud by ele..uontal analysis, I .R., mass 

o Jectra and t~ .u.R spuctra. In "the case o.r: .Li-J...tid proa.uot \i-.L.C. 

·1~ re~~~rted • IR s 1Jectruu ill the re0 ion of 330.., to 3400 CJD -l 

o .. 'th...:se co ·.t:~oun<ls it.ii cated th~ rose.uce of aec.Ju.dary amine 

._.aao upeotrll!~. o.f .>-carh..>.r"..:flate-4 (o-curbu ... ~. .. :-thOxy}-2-

+ r>Y .razo ... i."'l. o.lo red oea: 3-t .! ( ~62) to ·uther .. i th other 9e~ts 

at F~ P 1.4. ~hese .frat: ... ~1tationa coul.d oe e..cplained arisln ~ to 

the t'oll,.,• .. n"' ::;true ture o: the c:>mpow1.d. 

i>la.ss spectru.m 3-carboxylate-4 ( ,o-chloro) phenyl 2-pyrazoline 

showed bands at M~(232) a~d other ~~de. These fragma~ta"tiona 

coula be explained as arising due to the following structure: 

A~ 
~ CH-CH- COOCH3 

I l 
HC~ /NH 
~N 
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l!his \las fu .. rther c uu..'~nned by r~ .M ... R • .~.of .1 •• R signals at ~ 4.1 

(broad) of 6-carboxylate-4 (p-aitro) phenyl 2-pyrazoline is 

accounted as due to the preaeuoe of ~H proton. In addition it 

had signals 1ue to COOCH3 proton, phenyl proton, N - uH 

n·oton. ll tlu~3~;; ouile..cvat1orlS were ext-)lcu.ned as aris~g due 

to the follow~ng structure of the compound. 

:lcaction nroo.uct of dio.zometha.ue and meal. ty 1 oxide gave ouly 

one product as seen by J.L.C. Thio conte.l.n.ed J.lH grouping. So 

the structure of this product is 

CH3 

I 
CH - C- CH- COCH 3 3 

I I 
HC NH 
~N/ 
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These 2- pyrazoline when treated with alumina or 

CH30H or H2o did not afford any cyclopropane derivative. ~o 

therrua.lly 2- pyrazolin.es are more stable than 1- pyrazoline. 

;3ection- D: 

Experimental portion of this chapter has been described 

iu this sectiou. 

Chanter- II : 

This chapter deale with the decomposition of diazo­

methane . ith various copper salts. 

~action-A; 

~his section deals w~th the aims and objects 01 this 

s'tudy when toluene, o<: -neteyl 3,4 dihydro naphthalene and 

acenaphtb~e11 ,,1ere e •Plo <!d to be cyclopropouated by means of 

diazomethau.e in presence of lJu and va ..... J.oua copner salts. :fbe 

aim bein~ to derive an easy alkylation procedure or to Drepare 

0-~et~l derivative of these compounua by diazometbane . 

or or 

• 
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Section-B: 

This section contains the results w1d discussions of 

the previous reactions when solid product isolated other than 

C-metbYl derivative of the reactants. This compound also pre­

pared when ethereal solution of diaZomethane alone was decom­

posed in uresence of Cu or its salta. 

~hie com~w1d c~ntained nitrogen but not ~t. It is 

hir;hly alkaline in. nature. nheH treated wi tb KOH solution, it 

gave out a -~a of ammonia like smell. It is not very stable ill 

ordinary te •. perature. It melts at 112°C. 

It showed following I .R. bands. ( F~.g 5h) 

Ita ~olecular wt. by ~eckmann depression of freezing ~oint 

metnod was neteruined as also ita nitroEen content to be 90. 

It could uot be hydrogenated. It does u.o t couta:Lu any 

active olefinic d.Juble bond •. l.'io usel'ul compoWld could be 

isolated when this oxygenated dimer was used 1n place of diazo­

methane itself in the various reactions indicated here. 

Section-C: 

Experimental. portion of this chapter has been described 

in this section. 


