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The addition of oarbener to an oleflnio bond has oiten 

been used for creating the aimpleet bioyclic ring syetem 

i.e. biCyol0 (0.1.1.) butane”“. Bicyclobutane iteelf mm 

firet obtained by intramolecular oyolieatlon of allylcarbene’. 

In 1963 we atated.that carboethoxyoarbene(from ethyl diazoa- 

cetate) aesociatee with an intracyclic carbon-aarbon double 

bond of ethyl 1,2-dialkylcyclopropepe-l-carboxylatee-3 (I) 

and (II) to form diethyl 1,3-dialkylbicyolobutane dicarboxy- 

late+2,4 (IV) and (V) respectively. 
X1 

The paper deals with the inveetigation of the reaction 

between carbomethoxycarbene (from methyl diasoacetate) and 

methyl 1,2-diphenyl-cyclopropene-1-carboxylate-3 (III) aa 

well aa with the eolution of the problem of the geometrical 

ieomerlem of the type (VI) derivatives i.e. methyl 1,3-diphe- 

nyl-bicyclobutanedicarboxylate-2.4 being a product of the 

9 In a ehort time a more detailed information on this 
point will be published. 
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reaction involved. 

Predicted for eater (VI) may be three geometrical form8 - 

exo-%xo (Via), exo-endo (VIb) and endo-endo (VIc) - in the 

case of non-planar configuration of bicyclobutane ring 
11 and 

two form8 - tie - (VId) and trane- (Vie)- in the caee of planar 

configuration. Thue, the inveetigation of the three-dimensional 

ieomerism problem may give information on the configuration of 

the bicyclobutane ring in the type (VI) compound8 a8 well. 

R H R' 
R 1. R=Pr,R+ 

K 
g,R=Bu,R:C02Rt R 

H R' 11. R=Ph,Rk02Me -Q- 

/t R=Pr,R'.cO~t 

R V, R=Bu,R+t 

H R' Vl,;-$b$% 
= 2 

H H H R' R' R' 

Via vIb VIC 

Vie Hiv' RNR' VId 

R' R R' R 

As a result of the reaction being Investigated the formati- 

on of four ieomeric to each other eaters ha8 been obeerved i.e. 

product8 of interaction between 1 mole of ester (III) and 1 

mole of methyl diazaacetate: 1) exo-exo form (VIaj5)2) exo- 

endo form (VIb), 3) dimethyl trane-1,3-diphenylcyclobutene-l- 

4) Satisfactory analyses on 
all the compounds. 

C and H have been obtained for 
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dicarbcqlate-2.4 (VII) and 4) aimetwi cis-tie-2,3-diphenyl- 

muconate (VIII). Beddee, aimethyl maleate, aimethyl fumarate 

and some recwered eater (III) were found in the readtion pro- 

au0t8. The.enao-end0 form WC) failed to be ieolated. It may 

be incapable for exietenoe at all due to ita instability. Ae 

to obtaining the other two stere’oisomer forma (Via and VIb) 

they are to be regarded ae the first experimental support of 

the eiiztence of exo-endo (rather than tie-trane) ieomeriem in 

a eerie8 of bicyolobutane derivatives. Hence, a conoluaion can 

be drawn of a bent configuration of bicyclobutane ring. Obtain- 

img compounde of cyclobutene (VII) and butadiene-1.3’ (VIII) 

etructuree a8 by-products ie coneidered to be a new feature 

of the reaction etudied. The paper to be published ip the nea- 

reet future will deal with the problem of forming these compo- 

VII 

B Ph 

Ph H 

VIII IX 

The reaction under investigation was carried out at the 

temperature of 115-120’ (the temperature,of the bath) in the 

nitrogen atmoaphere and in the presence of Cu-bronze ae a oata- 

lyet by elor adding a eolution of methyl diazoacetate in n-octa- 

ne to a solution of eater (III) in the same solvent. Methyl 

diazoacetate wee introduced into the reaction in an amount 

thrice ae great a8 that precalculated. To separate the reaction 
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proatmts a column-type chrometography on alumina with hexena- 

ether as the eluting solvent was Used ae wall as fractional 

oryetallisation from organic solvents, while to isolate the 

eater (III) from the esters (VIa) and (VIb) catalytic hydroga- 

nation over Pa-CaCO3 followed by chromatography of the mixture 

(Ix), (Via), (VIb) was applied. The aucceaaion of mSll%g 

points, the values of Rf and par cant yield8 of the asters 

(Via), (vlb), (VII), (VIII) based on the unrecovered ester 

(III) are ptiesented below: (Via) 108-109°, 0.43, 7.0%; (VIb) 

105-1060, 0.47, 4.4%; (VII) 118-119'. 0.19, 8.8%; (VIII) 114', 

0.31, 8.49. *he amount of the recovered ester (III) is 24% 

of the initial weight. 

The structure of esters (Via), (VIb) and (VII) not described 

before has been confirmed with the haLp of spectral as well as 

chemical methods. In the oase of a known eater (VIII), its 

independent synthesis has been brought about12. The identifi- 

cation has been carried out according to the mixture probe 

end IR,W end NMR spectra. The spectral characteristics first 

obtained for this compound are as follows: ZFf (CC1 cm-l):3 

1730 (C=O); 1635, 1610 (C&-C-C). W (C H 6 12,mp ):4imex272 max 

(logE4.44). NMR (4Omc. CC14,Z): 2,65 b.singlet (C6H5); 3.40 

singlet (=CH); 6.40 singlet (OCH3). 

The ultraviolet spectra of esters (Via) ana (VIb).show 

absorption etAmax 223m (log&4.12) and athmax22~~log~4.11) 

with inil.? m 

y 

/" 
(logk4.00) respectively, which makes 

it impossible to take into account any other structure formulae 

for these compounds containing chromophores: C6H5M , 

C&jj~@g(ciS), +,H5)C==><COoR (cis-) /sea 13/. In 

infrared spectra of the esters (Via) end (VIb) no double bond 

absorption has been observed. An absorption has been found for 



No.11 1131 

the G-0 bond in eater group6 at 1745 cm" and 1742 cm" 

reepectively. 

Giving up the formulae with double bond for the esters 

(Via) and (VIb) leada to a conclueion of their belonging to 

a bicyclobutane series. An additional confirmation of this 

conclusion hae been obtained when carrying out thermal isome- 

rimation of (VIa) and (VIb). As ie known, bicyclobutane deriva- 

tivee are subjected to thermal ieomerisetion giving the deri- 

vatives of butadiene-1,31S109'4. At high, temperature the 

esters (Via) and (VIb) have been found by us to leomeriee with 

the opening of the bicyclobutane ring into the tie-tie and 

trane-trans 2,3-diphenylmuconatee (VIII) and (X), reepectively. 

A more detailed information on thie rearrangement will be re- 

ported in the next publication. 

1800 Co2Et 
Via 

= v111 H $qko2Et 
Ph Ph 

VIb ------ 

X 

In order to establieh the space configuration of the esters 

(Via) and (VIb) their NMR-spectra have been analyzed. Here ie 

a NM&spectrum of the eeter (Via) (40 mc, CC14,Z ): 2.65 

multiplet (C6H5); 6.60 singlet (OCH-,); 8.05 singlet (-0-H). 

The ratio of the squarea,of corresponding peaks ie near 10 : 

6 : 2. The RhR-epectrum of the ester (VIb) is (40 mc,.CC14,T ) 

2.70 broad singlet (C6H5); 6.49 singlet (OCH3); 6.59 singlet 

(OCH3); 6.71 singlet ( 9-H). The relative intensitiee of 
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aorreeponding elgnele are approximately 10,4,3,1. The fact 

that the protons of two methoxy group8 of the eater (VIb) are 

nonequivalent mar serve ae en lndleputable proof of lte exo- 

endo oonfiguration. All the other etereoieomere - (Via), (VIC) 

as well ae (VId) and (Vie) - heve each pair of methoxyl groups 

located in the same epeoe poeition. However, in the ieomer 

(VIb) the protone of bicyclobutene ring are not in equal Poei- 

tione ae in methoxy groupe. The faot that only one signal (et 

6.71~) of a ring proton hae been dleoovered in the NMR-epec- 

trum of the ester (VIb) should be explained by the euperimpo- 

eing of a signal of another ring proton on thet of the CCH3 

group. Such an explanation wee confirmed after a NMR-spectrum 

of the diethyl ester (XI) had been taken: here, signals of 

both the ring protone (einglets at 6.51rand 6.73~) were 

obtained. 

The eater (Via) hae quite a eymmetrlcal structure. Therefo- 

re the protone of its msthoxy groups ae well as the protone 

of bioyclobutane ring are equivalent and each hae one einglet 

signal in ite apeotrum. Thle ester may heve both the (Via) and 

the (VIc) configurations, the former being favoured due to its 

greater stability. 

The features of the ultraviolet spectrum of the eater (;11) 

are in close emOrd‘anCe with ite aaeumed structure: the maxi- 

mum absorption at 270m (log& 4.10) indicates the presence of 
/^ 

chromophore C6H5HOCCIi3 (cla-) reeponeible for absorption 

in this region /see 13,15,16/. W the m-spectrum (40mc, 

CHC13, r ) only three eignale have been found: 2.9 einglet 

(COHN); 5.74 singlet (+c-H); 6.33 singlet (CCH3). The ratio 

of inteneitiee of the two last eignmle ie 1 : 3 which complies 
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with the formula (VII). Yet, the character of the IMR-epectrum 

of the eeter (VII) Is not clear enough: for two non-equivalent 

ring protone AB type eplitfing of their eignele would be expec- 

ted. The final confirmation of the formula (VII) hae been,obta- 

ined ae a result of hydrogenation of the ester (VII) over Pt 

up to dimethyl ester of the 
Y 

-truxillio acid (XII). The latter 

hae been identified with the authentic sample of the eeter 

(x11+7. If tie-addition of hydrogen to the double bond la 

aeoumed, the parent eeter (VII) muet evidently have trane-con- 

figuration. Another possible product of eater (VII) hydrogena- 

tion 
been 

- dlmethyl eater of epl-truxlllic acia.(XIII) - hae not 

obtained. 

"\ /H .CO,Me .H 

VII- 

Phd' ‘\H B ‘H 

XIII XII 
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