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Studies on carbene and ketene reactions have be~n 

submitted in tbree different paJ;ts of this thesis. 

~ART ONE 

Studies on oarbene reactions 

Chapter - I. Introduction to Oarbene Chemistry 

In this chapter history of carbene generation and 

a general introduction have been given at the outset. Next 

section of the_ chapter surveys different methods of ~arbene 
- ~ . -

generation with special emphasis on keto carbene generation. 

Addition of .. ketocarbenes to olefins have beeR discussed 

and mechanisms of these addition reaction have also been 

cited. Subsequently a background survey of a few reactions 
. - . 

involving cleavage and rearrangement of the ,_cyclopropane 

ring system have been furnished. 

Theoretical aspects of the oases have been discussed 

briefly. The singlet and triplet states and structure of 
Q.'re 

carbenes ia discussed. Spectroscopic evidence and chemical . . 

evidences with reference to 0-H insertion reactions and 

adclition to 0 = C bonds have been described• Some factors 

influencing the reactivity of carbenes have been illustrated 

in this introductory discussion. 



(VI) 

.Q!a.pter - :g_ Cleavage of cyclopropane ring 

In this che.p~er preparation of two cy~loprqpane ~ 

deriv~t~ves ~a ketooarbene addition to cyclohex/.ne }f>/ 
and to dibydronaphthalene (B). have been described. 

. [A] [B] 

Qyolopropane adduct (A) on ·treatment with Grignard reagent 

(Metbylmagnesium iodide) a Grignard adduct is formed which 

on acid treatinent gave a homoallylio .halide derivative ( 9). 

Compound (A) on treatment with phenyl magnesium bromide 

gave a Grignard adduct and this on acid treatment gave the 
- . -

compound (D). Action of vieylmagnesium bromide on compound 

(A) £ollowed by acid treatment was studied when a solid 

compound (E) was found. Compound (0) on oxymercuration-de-

mercuration reaction yielded an alcohol (F). 

Methyl magnesium iodide treatment of (B) followed 

by acid treatment of the Grignard adduct thus obtained 

failed complete~. 

In a later section of this chapter discussions on 

the basis of the above experimental results and their 
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analysis, spectroscopic data such a.s IR, NMR and mass 

spectra are given. 

On the· basis of a.na],yses and sp·ectroscopic studies 

. the structures .of the compounds ( 0), (D) and (F) have 

been established. 

[c] ( D] 

[E}_ 

The last section deals with the experimental details of 

the reactions to obtain tile above compounds. 

Onapter - .III Decomposition of diazotetralone 

. In this chapter preparation of c:t -diazotetralone 

has -been described. Ultra-violet spectral studies on the 

decomposition of ~-diazotetralone·were undertaken and 

concluded that the application of·copper catalyst helpa 

thermal decomposition of 0\ -diazotetralo.ne alone. But it 

has· been f'otind that thermal decomposition of -ol. -diazotetra-
~· - .. 

lone in presence of copper catalYst and an olefin(~bstituted 
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(VIII) 

cinnamio .este~s, metAyl crotonate, cyclohexene etc) failed to 

give any cyclopropane adduct whereas dimerisation of 

d.. -diazotetraione was observed. 

Reaction ot d, -diazotetl,'EI.lone Vii th dimethyl tWJlirate ~ 
in presence of catalyst {copper) and in absence of catalyst 

gave the cy"clopropane adduct (G). 

Structure of this cycloprop~e adduct (G) was fully 

characterised by the help of analysia, IR, NMR an4 mass 

spectra and may be written as 

cooc. H.3 

0 C.OOC.H3 

Experimental .details of these reactions have been described 

.in the concluding part of. this chapter. 

Studies on Reactions. of Diazometbane 

ChaRter - I A· short review on diazomethane addition . 
· to olefin. · 

~n this chapter a very brief survey only on the 

1,3-dipolar addition of dia.zometb.ane with olefin and some 
- - . 

cyclopropanatiop. reactions of diazomet.ha.ne with olefin. have 

been describ·eci. 
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Chapter- II Reactions of diazomethane with some olefiri.s 

. In tnis chapter reactions of diazom~thane with some 

sUbs~ituted cinnamic !!Sters in presence of d~-fferent _catalysts 

have been described. Diazomethane on reaction with o-m¢thoxy 

and p~methoxy einnamic esters, both in presence of catalysts 

palladium acetate and uracyl acetate gave cyclopropane 

derivative (H) a.n,d· (I) respectiYelY- in good yield • 

Reactions of diazomethane in presence- of same 

catalysts .o-chloro, p..;chloro; o"-ni tro and ·o~_ ..ooyano cinnamic 

esters gave 2-pyrazoline (J), (K), (L), (lVI) respe·c~±vely. 

1-pyrazoiine ~N) and (0) were isolated_ in caseQ of 

reaction o£ d;tazomet.b.ane with trans-phenyl methyl cinnamate 

trans-naphthyl, o-cbloro methyl c;Jinamate respeotive~y in 

presence of s&UD.e cata:cy-sts. 

In the results and discussions section-the charac-, . 

t·erisatiori.. with the help of analysis, IR, NMR ·and mass 

spectral datE+ have b~en described and· their structure·s have 

been proposed as tollows. 
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I; R ... p~OCR.3 

~(X) 

J, 

K, 

L, 

M, 

R 

R 

R 

R 

- o~c1, -
.;,. _-p-01, 

::I o-'lii02, 

-H, 

R' = H 

R~ = H 

R' = H 

R' -=_ON 

Structures of eompounds · (N) and ( 0) are assigaed as follows 
. ' . ' 

- [:.N 1 [ol 

Experimental· details are prese~ted in the next seotiQn of 
,·, 

-- t}J.is :chapter. 
,., . . /' . 

PART THR~- · · 

-Studies on· Ketene. R~~<rtions_ 

Cha;ptet_:_! -:-.Review on Ketene. Reactions 

_c - A short review on different--methods of· ·preparation 

o£ ketenes;- -t,heir reaotions with v~ious· compounds With 
. - . - . 

. special emphasis_ on addition rea()tions to olefine .and carbonyl 
. " . ~-~:. . . ·... .· -. ;. . ' : -~ . ~ ~ . : ~ -: .. ' . ' '. 

com.pounds producing oyclobutanone derivatives _and .oxetanone 



(XI) 
", . 

derivatives have been described in this chapter. 

Chai>te!:_- II • · Reactions of Ketenes 

. In this chapter description of our attempts ·of_ 

preparing certain ketenes and their- attempted reactions. 
•' 1 • '. 

have· been ·furnished. Cyclohexa:p.e- carboxylic acid -was 
": -l • - . . • 

prepared from cyclohexanol with formic ·acid and concentrated 

~Ulphuric acid •.. Then this acid wa.s obnverted into. its acid 
. . . ' - . ' 

·chloride. Dicbloroacetyl cblo;ride all.d tricbloroac~tyl Qblorid.e 

was. prepare_d -from the respective acids. 

C.OdH. 

0 HCOOH 

Co"'e· H2 S04-

Cyolohexane carboxylic acid- cbloride on refl uiing 

wi.th _diffe~ent olefine in presence ·of t.rieteyiamine afforded­

dilner (P) only, other I>roduc:ts could not be cbara.oterized.-

QcocL + )c . c( 
0 

[P] 



(XII) 

' Dichloroacetyl chloride on reflu.xing wi t.b. olefin in 

presence of triethyl~mine, similarly, are unsuccessful . 

coiilpletely. ·Here al~o dimer is the cbara.cterisable product. 

Trich.'L0roacetyl chloride was tre·ated with activated 

zihc dust in· pres.m·oe of olefine and .. Ot -tetrald.ne but these 
' '· 

raaotions also· failed to yield. a.rf3' · conc~usive resUlt. ·. 

EKperimental details have been described in·last· 

part .. o'f this chapter. 




