
CID2TER- rv 

Fteactions of diazo ketones wi th2Q_me olefM!,ic systems. 

Section- A : Aims and Ob;j ects 

In the previous chapter we have studied the reactions 

of different diazo ketones with cinnamio esters largely . In 

this ch~pter a comparative shtdy regardi.ll.t;. the reactivity <:>.f 

keto carbene with some olerlas is recorded. vur~~u' of aY-a

.niu t:!.ou. i. c to isolf3te tne araou.n"G of cyclopropa.ue derivati vee 

after reaction ac~ord~ to tne proccduru ado~ted ear~ier • 

..!Or the ... tudy we se1 acted methyl methacrylate and 

ethyl oro'tonate to see t,tl1;; e-·~t.!ct Jf ...... tny: croup iu 11b.e 

postj;~on of th\:l m~;;:th .. ;l acrylate towards ..:eto carbene addition. 

We have te. 31.L c3 cloheL;.ene an.d o<: -. 'L..tn.1 .J.. ..>,•1 · tlJ iroll..ti:phthelaue 

t l see treir rea.cti vity tovm.rds ... ~to aarbene. !.te ct.i o ... of 

thy l kc tr..:>u.e beve bee J. tudied to a "Couu. t. t:..:> r .u.e o ._. , J 
~J 

.tteactious of diazo cyclohexyl ke t;one \ti tn o-mathor..y 

m~ ttzy 1 oi.uJ.r.m;~tc and .t-d.l.~o c.r •1-Jnexan"'-l~ .ti th a<: -methyl 

3,4 d bydrona hthal0r1.t:: ha.'\ e b(;)·!..s. .... ~~cued 1.1\., se ~ t.ltcir ua..:: Ll-

vity. 

•he atructu:ce C- the cyclopropy:i ketouus were confirmed 

by elemental "ihal_ysis, I . R •• ncl \.:i-. L • .; :::..ud li .t.:.. .J.t ·:.n Ol.t.e co.se . 
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~ectiou-B: Results ru1d Disc~ssions . 

RnnctiOLLe o_ o<. .iin.zo acetoQnenone \¥i th meteyl .nethacl'.'{late . 

£he coppBr cat~sed decomposition of ~-dia~o aceta-

[Jhenoue was C!lrried .JUt i..:l a l'lt.'0 S e...:cess o.: !Il~Jth~ l me'tha-

cr3 late . =.."xeth<9r.mic renctiob. occurred ·1nd evo.~...utio.u of ni 'tro-

.?!•ac ti o.u.n by vacu "J.'ll distillation. 

"'S:,T mews o::: elemen tel aL.:.:uysi 1, 1. t ... v • .!.l. ~ d ........ • l. 

mixture o:f oi:J and ·t;ra.ns-1-bo.n:.r...o.fl-.!.-carb:>methoxy-.;;..-.. :H~teyl 

. o1 op""opnne, the add.; t · 0 .. 1 products of benzoyl car bene to 

methyl me'thacr:'lnte • ..:r. L.l.l l.O,._ed t;,7"" p r :.a l 't.h n ..... · ... 1-.rrent 

reter.. ..... ou time. I.~ . at l7v5 cza-1 , 1670 crn-l, l~L.J... cm-1 

).e o ,.., d. c 111 J..J.L 

nd a c; .. olo ropru1e ria . 

~he hi6her boiling frac·tion was ideuti!.'i .... d as !.2, 

~.:.beL..zoyl .thy::..er..e. -he structure of this compound was con

firmed by the cortparison o.f meJ.tiuu •iu s :!...'ld I.!!. spuctra 

vi th tilo .:e ol' the authentic sa'llples prepared according to 

knov:n met hods as 'Hell as tbos2 isolated ea.r:.i er. 
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CH 2 = C- COOCH3 + Ph COCHN2. ~ 
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"'I CH 
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.~. ....... a sp ,c t.ru.:u o..... tu.~;; r~actlon r.:>duct o.f methyl 
netb.acrvl!lte and ~diazo ace~.onheno..:~. 
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N. M. R. spectrum of trans form 0.1.. the reaction 
product of methyl metha acrylate and - diazo 
acetophenone • 
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J . !a .R signals i.n cc14 of the cis form fU'e as fol1owa . 

Fig. f» .1 C> 

b 2 .43 (Ha), b 2 . 00 {Hb), b 1 . 2 (OH3),::, 3 . 5 (0% of 

c~rbomcthoxy f70ilp) an<. b .• 5 (aromatic proton of benzoyl group) . 

This results are c:>nsisteut · .. itt:. structure of the ~is fonn 

ohown above. 

!l • .tt .R si01els iu 0014 of the trans form are as follows .(.~9. 

l fl.1'l) ~ 6.2 (Ha,), b t.7 (Hb), ~ 1.52 (CH6.,, b .3.7o (CH3 of 

f!e.rb-,mcthoxy yL'oup) and ?J 7 . 'J {arom-:..t.Lc p:ot:m o:!: be ,zoyl oroup) • 

..:-hiu ,..a~ ulte are co .. taist .. r~ •itn the structure 01 Graue .!.l')nn. 

, o obs~rved tbnt a ai~Clet sl~1al o1 ca~bo-

l'-:1" o ... !"!l'ill f~rm. J.n e.dd ... t .. on .t rt ... ~ be meat oned hero that 

thur~ · s 1.10 4 it~Ul.l lr the ret'f ,J .... o... tr.e olt;!.il.Lic ~-oton . .u en 

defiui tely :tu.dic~ tes : l1"' t.ad react h> . .t. products are ~lot cou-

ta:.u.LnR.tcd I th vlH.l atert. llt;. OJ.~fll.L. 

teact t~n ofo( -Jia2o acetonhe..:Q!!e with _met9Y.l crotonat e. 

Jo lcr :: .~.talyscd leco. position of o( -Ji~o acetophenone 

was carried out in a re.fL.u:inu bea.zene solut.;.on of nt€tnyl 

crotonate . After usual work up o! the reaction nti.Xturet two 

product.s were separated by fractional crystallisation. 0:1e of 

these two products was 1-benzoyl., 2-ca.rbomethozy-2 '-methyl 

cyclopropane and another was trans 1, 2 , dibenzoyl ethslene. 
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In this case the yield of the cyclopropane derivative was 

considerably poor. 

By means of elemental analysis, I.R., u.v., the 

structure of (1} was confirmed. 
1 1 -1 I .R. bends at 1710 em , 1660 em- and 1010 em 

indicated that the cornpoun.d cou~e.ined ester and carbonyl group 

together with a cyclopropane ring. 

1 at 280 run i11dicate that there was no pheeyl con.ju-
Amax 

gation to the cyclopropane ring. 

:..he structure of (II) was confirmed by the comparison 

o:f m.p. flll.d I.R .. spectra with those of the authentic na:nple 

as earlier. 

-CH -CH- COOCH3 
\. I + PhCOCH= CH·COPh 
"-cH 

I 
co C II ' 

6 
Cl' 

Reaction o.-. o< -diazo _Acetophenone wi t,h cyclohex:ene. 

The reaction 01 o<:-diazo acetophenone wi t.h cyclohexene 

in the presence of copper solution and eu6aeae)2 to give 

7-benzoyl norcarane was reported by Cowan etal and Matsuji 

Takebayashi et al (111) . 
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Product was .found to be a mixture o.f S'Jil. .u1.d anti 

ioolilers by elemental o.nal.yais., tllelt:i.JLu ))Oint tost UJLd I . R. 

n.bsor Jtion spectra ol' ·cneir 2 , 4-dlni tro t?henyl byd.rozones. 

G.L . C. ullows t·Ho J0a..:a io .... ttlis product • 

• 1e c.loo stttOJ.t:U "he CO~Ji>er cato.lyaed deC.:> ...... osition 

of ' diazo aceto,..,heuone carried out in o. l't1·'.L~ia..; b~1 .... ene 

30lUtl.on oi c,. clohcxet.u;;. niter usual 1rork up ol the r;::::...ct.~.on 

1i~:: r.u.':e, Ght:: ,rotiUC't lL.O o3e.£l...LL"'' t~o. by J.·raotional cb.o ti.U.""tion 

i.u.t.o its C:>u..J.,ituo •• :ts. 
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Re'lctioh o- o<: .iigzo m~tb.yl nanhtpyL!f£tonc w>~ith cyclohexene . 

~OP9 r catalysed Jeco~position of dia2o compo~~a :as 

carried out in a ref:u~ing benzene solu:ion of cyc:ohe~ene • 

.'!.fter usual ,·,orh."Uj) of the reaction mixture , t.he main product 

i . e. cy~lopronane derJ.vative a! cyclohexene was separated by 

L'r'-lc .. · J.u.n.l is t · lla t ion . 

... he s .. rue-cure of t 'l.E nro uct ".as "' u ·1:~LhJd 'Ly el el!l cnta1. 

1. • a. .... ~t 16 () 1 
Cu. , 

"r) "lOund coataL.~.ea. 

e. 

o .. d t .o 

" ti both tne isom rs er 

~ 
~ co-cH:r) 

UlO -1 em _ ioated tbati the 

.. ·_ l · -!:e · a:t sy _ w:.a. 

Copper cata~ysed deoJmposJ.tion or d.i.a .... omet . .~ ... cycloh~:;Jcyl 

ketone wa.s carried out in a rt:.flu..'lCin& sol utiotl. o .... · o-m •thoxy 

ci~'1.ai!lic ester (methyl). ~1\fter usual .torlc up o · the reaction 

mixture , attempt was made to separate the constituents by 

fractional distillation but was not successful. 2 z4 dini tro 

phenyl ~drazone derlvative prepared fr~m the product and this 
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d.erivative was crystall.ised. Zlemental analysis is in 600d 

agreement with the structure of 1-cyclohexyl-carbonyl-2-

carbomethoxy-2' ( o-methoxy) phenyl cyclo'Propane. 

I. R. bands of the reaction miXture was tat<:en and it 

was seen that there was a band at 1010 em -l v;hich showed that 

the compound contajns one cyclopropane rL~g. G.L.O. of the 

product showed only one peak. 

+ (X
OCH3 

CH= CH- COOCH3 

O OCH3 

\ 
CH- CH- COOCH3 

v co-Q 
Reaction of o<. -diazo a.cetoohenone .11th oC -"taet!1Y.!..._S,4 

di4ydro agohthglene. 

Copper oatalyeed decomposition of oC-diaZo acetophenone 

was carried out i~ a be~ene reflUAing solution o~ ~-methyl 

dibydro naphthalene. After usual work up of the reaction mix

ture, the liquid product was separated by frac~ional distilla

tion which was found to be the startj..ng olefin. Residue in the 

distilling flask on crystallisation gave product which was 

id.entified as trans 1,2 dibenzoyl ethylene by means of m.p. 

and .I .R. comparison of those o:f the authentic sample. 
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In this case, no keto car bene addit i on product was 

f ormed a s the olefinic double bond is trisubsti Luted and the 

.methyl group which eterically inhibits the approach of the keto 

carbene to the double bond. 

It 'J¥ be ~...:>t d t'1a.t cLe reacti-vi-cy of these olef'i!1s 

t :>wards kc:t.:> c~rLe.1.eo ia ~w t l(u .. ,e i 11 C.:JID.:>!lriSt)!l. ut) l...tJ.u reac

tivity .>- t.bc ci..lnaw.i c ester "tvnl:! co npuu.nds ~ ,;ilich h":ld oeou 

ot ldied} . 

Jo it · .. 

carbenea . 

r~ pee ~i~ .. 0 lir c t'"llll" 3 • ~ • i... ~...,e. 'h• :t ,. t~·l 

1 I;' 1....r·l 1 tr;; io lOrtJ '.:l' te t 1r 1 ... tl~'"- cr~ >~ >r .. •t '• .J~ it 

rna.}• be couulu·~ed wh~t Olt. t ltt.ic es~.o~r w-.. J ""'L""' ti tut •d _n the 

oosi.tion v,..:._l ..;i,r~:;: .;:>_·~ ..!.,..: ... ..,tror,-~u 

tuted ole fi u.i c esters . 

... .u.Jpf.c.,''lL-' o th,.; table 4 , 1 .. ~::.. ~u1 rt/ 1 .. !.~t ..;.·ulo

h~Kene gi'.ee : ... ~toC'I.''b ... r~tJ a"idit.io.u. p:ro lu~t .. llcru~s o<-metbyl 

3 ,4-dihydro naph·thaleae does not react at all under the ound.i

tlons adop"ted . .-lhe rea.aon probably is tJlo.t in the latt er case 

the olefirlic double bond :i.s trisuosti tuted whicn prohibits 

the for~tion ?i any cyclopropane derivative easily unuer tbe 

reaction conditions . 
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But one interastinb observat; OL:. that struds .)U li is that 

though cyclohexe.ne does not contains any electron uithdrawin~ 

or douati~~ group att~ched to its double bona bivcs rise to 

lesser n.'llount of cyclopropane deriva·tives to that of cyclo-

r ropane nuriv~tivcs rec.:rv~:::-ed in. ~b~ C'tSe Jf o-muthny :.Jlet.byl 

cinP~ate ro1d p-methoxy ~et~rl ciunamate. ~o Lhe resctivity o£ 

t.hese two eet~J:rs IJerbaps l..., lu .. reased dLte to the pt'esence of 

metho:x:y ~oup iu the ortho or para nosi tiona. 

In table 5 , is recorded ..,he :rc' u~>.l1.1S o:. r.Li>bn.tic 

iia ... o.Kt.!toJJ.~o ~~·tll. cimLaillic e"'"-t~r type olci':i.ns B.!ld a;~;·).u~tic 

die.zoket•.>nes .•. th ~"clohe.~e!le. In th~ l.v.>v c::... ..... eo a _)oor .{iulu 

of add::. t l.on •om.0ound noted • .tJut O.Lle tl.ii.uu tha"t i..J clear ia that 

t.he react·· ou. ue t.-,.~en oC -.!l~:,.;'l:byl u ,4 tl'!..hy ~oho.phtlm.lene and ..!

diazo ~sclol1exanono does .~..~.ot Give any cyolo~ropaue derivatives. 

A trisuhsti. tutc'i d;..tbl~ boud adjoining tho aromatic ring is 

considerably less reactive tO\.ards the ketocarbell:::.S. ~his un

rea.ctivi'ty someuhat parallels the unreactivi ty o£ o( -tetre..lones, 

'!cena.phthenone to cyan.ohydrin.s I'orwat ·on by the UGU'LL r >Utes. 

~.bus steric as \,ell as electronic fact oro Goverll the reactivity 

in the reactions recorded here. 
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Table ·- 3 

+ 

Sl. ~~o. R1 R2 Products Proportion 

Addition Product Self condenaa-
tion 

1. H CH3 Cis/trans addition 

42% 7% 
2. 0~ H 15% 10% 

Table - 4 

OoocHn2 ~X Olefin) 

Sl •. a.fo. X Produot 

l~ddi tion product ~elf condensation 

1 . 

2 . 

Cyclohexene 

eX. - ilietbyl 3 , 4 
dihydro naphthalene 

15% 



Sl. 
.No. 

1. 

2. 

~. 
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Table - !5 

Y (Diazo ketone) 

y X 

0 
OOCHN2 

\0 A 0 
OuCHN 2 

0 CHs 

(t~ cO 
Section-C : Exoarimental 

X (Olefin) 

Product 
Addition 
product 

GO/ 

--

Self condea.
sation 

--

r.tel tine; poi~1ta and boiling poi.uts are a.ncorrected. 

Dry solvents 'I¥ ere used where necessary. ~he I .R. spectra were 

recorded in a Beckmann IR-20 Spectrophotometer. UV absorption 

spectrum were talten in a Beckmann DU-~ up~ctrophotometer • 

• , .M.R ~ ctr_..~ .. as dJter:lined on a spectrophotometer using 

chloroform -d solution. Oontau.iaL tetrum~thyl yilane as 
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internal reference . G.L . O. were taken in Chemical Laboratol'Y, 

Fooua. 

1 . E,eacti Jl;~ -aiazo acetonhe noq.e with :netl1ylme-uJy~cr:tlate ' 

A uol.lti.Jn o:f 5 ~ of ~-diazo n.cetophe-oue aud 0 . 1 gm 

,f eopoer 'JOwde!" in 100 ml of methylmethacr-ylate was warmed 

._:ra.dua.lly llll:ler ~ a.tmo3pl .. r- o.t.. n .... r.J 0 e .• • .&.he ev !.utim.L of 

lli trogen ~~as observea a.t 60°0 w1.e1 theu the temperature rose . 

excess .... tr..yl . c thacrylate nas cemoved by ord..;.n,r.) l.i · t. i:lr.tt. · ou. 

'fhe.u the ,.. ~ ct · c 

ru uut-~ L}Il. 

tul:·l.J.ysia faun a : 

Calcul~tod for C13H140~ : 

:he res due i~ tlle ..~.lush. vL. -·~ ctlv~.u:. cry t l_isation 

from liu·.t petroleuc ( 60- d0°0) gave a yellow crysoo;;al . ~he 

yellow compound of mel tillg poi.Llt 110°0 \las id0t4 tlfied as t:r.:•au.o 

1,2 dibenzoyl ~th.rlene in good agreemeh.t ·.rith I . lt . spectrum and 



• oven temp 19o c 
Thermal Conduchv ty oerecror 

6 L c. of 

Ftg- 60 
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'the m. p . yr! th the au~hentic SPJllple l!,ig. 40) prepared oy the 

copper bronze catalysed de compos:. tion o.f <:(-diazo aoetopheW)ne • 

. ~. Reg,ctio.!~tweel.:.-~ .-dia~o ~yclohexruwue and _ o(_::. netb_vl 

.5 , 4 cU.hydronaphtllalene . 

~o a beu~cne solution of 7.~ ~ 

.J, 1 eli byiron.apht.ua.:en.e l ~s o.d.ded .irl)pwise a ben~el.le aolu.t ion 

of J.3 t.7G v.07o ulo:e; of o<-dla.uo c c_ot, ·x~.I.'J ... le ir.~.. .,_·~~ c;liC(J 

o.L .1 J1l "ct.:.v~ •oo Jer oor.d~r. ~he so1i..ltio.l was J. .. efluxed for 

6 hrs .... he ""e"ctiJ 1 r:' ,.t t" .m coo_ ·d t..> r ) ~ .p\Olr"'!. .. ll.re 

~d.ded c., n~.,., .. o.s · 1- r;d u t •. !.L~.cr.e "eti r :oved Ot.>m ">let ely 

r • ~..1 .. 

u .,'lfl 1. .. ~u t ':tl to p .... pane:. .... .. h •r al 

o: tt · 01.1 wa. dl'ied. OVCl" 'i.Dhydrnus soliiurn :JI.tl h'ltc '"U.d .. l t 'l. 

\lj,S I' 0 ed v)l.'9l tf;}J.Y· t:hG J.i.uid rdSL ,ue.; .'US distilled 

a.t 124°/l~.mm. ld-6 Jli· 

I • .:{. r th 

~ r Jm th res.i. ue in ,he dis til:ir ... \;) .flask '1:ttetlpt \1au 

ane ~u isolate ~1y ~roduct formed, out no identifiab~e product 

could be separated in a.n:y runoWlt . 

Jimil~r reac t:£.ons of 8-diazo cyclohexnnone 1a.l th trans-o

methoxy methyl cinuamate, or trans-o-nitro methyl oirulamate 

'lno fa..'. lei. Ir.1. all c~ses stt;:rt in.,:. ole~L. .. ,,as iaolated in 
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ulrnos-t. 1uanti tative amount . 

3 . Reaction of' o<: -d.:.e~o acetouhe.~..~.one .. 1 t~ oC -mcthy1-J , 4 

dibydronaohthalene. 

50 ml benzer.e solution of 2 . 5 gm (0 . 017 raole) of 

-~iazo aceto~heuon~ ~as added ~X)p by dr~~ to a 100 ml 

r~r:~:ut~ beuuene solution O- ~~of ~-~&tbyl-3,4-rliAYdro 

naphthalene an.d 0.5 t,"'ll uct.:.ve COp!l.lr O••der i..r.. pr.._~f aCe o..: 
.-1.. troue.r. at os;>here. After refluxing .:or ..J lll'.3 coppf;Jr powder 

was fil ter..:d :mt d be _.ene \,[.a.t t'e 11oved ~or. 1 •tuly n~.~ rod11ccj, 

nressu-e. ~h .... emai lll.e, so:il r~;..si.::ue He.a enractE.;d .. tith ether 

v' ~.. • ~ ~ ~-• asaed 

:.-r~ct on 1 ly dl.Jtillvd, b.~. 1:..0\,)/7 .... r.oiJ'lUt 

fied as start l.n.c:.~ olo fii1 by COllpar leo.Ll of I.~. 'lLLCl boiling t>Oi.u t. 

ethii::r !llld tL ..... ..: \.as >u.C • •• ~rc. .. ed e.a:i -eJ;Jt i. he .::nld \.ihen. 

yellovi coloured crystals ~ep:.t.rated. .J..hi .... was re~cys t.alliaed 

frorJ pet-ether ?.lld -&he yellow crystals thus separated we.e 

identified as trans- 1,2- dibenzoyl e"tbylene from its I.R. and 

melting poin~ comparison with those of an authcutic compound. 
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4. Reaction of diazo methyl cyclohe&lEton~ with o-methoxy 

methvl cinJtamate . 

50 ml benzene solution of diazo ketone prepared from 

5 gm cyclohexyl carboxylic acid chloride W(lS added dropuise to 

a refluxiug benzene solution of 6 gm o-metboxy methyl c:lnnamate 

and 0.1 gm active c opper powd el' iu the oreaence of n11irogen 

atmosphere. After ref~uxi.ae for 6 hrs the copper powder was 

removed by filtration and benzene was retnoved completely and 

residue was treated v1ith ether which was ,•:aslled first with 

sodium bicarbonate solution and then Wt th \later till neutral. 

Ether removed and liquid left behind did not cr.ystallise out 

.from cominon solvents. ~o this was distilled b•.Q• 170°/10 mm 

G.L. O or the product gives only one peaa- Fig. 61. 
Ita 2:4 d:ldtro .,be.nyl hydrazone ucrivative '1/BS prepared 

and crysta.lliDed from chloroi'orm/metha.J..Ol solvent mixture. m.p. 

of this derivative was found to be 216°0. Elemental analysis 

of tlrls derivative is in good agreement of the derivative of 

1-cycloheXYl carbonyl-2-carbomethoxy-2'-(o-metboxy) phe~l 

cyclopropane. 

Analys i s f ound' N, 11.0 3% 

Calculated f or C25H2~~N4 s ~. 11.31%. 

5 . ~@£llon of ~diazo a cetophep.one witP.,_I!,~~:t:Q.tonate. 

50 ml benz ene s olut ion of 5 gm of a<: -diazo a cetophenon e 

was added dropwise to 100 ml re!1uxing benzene sol ution of 
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3 gm of metlw! crotonate and 1 . 00 gm active copper powder 

Copper powder was filtered out a..TLd 'oenzene Y:as rcr.10ved cu:nple-

t~".:l~· at rt.dttcod L.ressw:·e •• he rusidue .. ·as extracted with ether 

a~d treated Up ~otlitt:t 'bi c~ru .1 t c J .... u. \..:.vl .. · .uJ. .,.. .u d w.:. th 

tract· 011all;y i.Jt · ..t.l~.;d, b. fi• l.Jb/ "- .u .. . 1.....:... ... ~oint iden tiZied 

Ill Ll.. -. • 
... -1 • 

4J.af'-l.,.{ UL.d' I ... ...,, '( .. ~ . 
.~'-... 1-J .u, o.lv1 iJ 

. 
\.d _t.Jd .. ~or (.;l~lit4 °~: "' 71.vb 1 .>, li, 0. _..,) .. J - u, 

~ ( ...... - ........ t) - J. t..• ?.\9 

•• .., ' 1U~;J .l 

'l 


