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The cycloaddition of diazomethane to methyl Il-methoxy-carbamido- 

cephalosporanate in dichloromethane was reported by Archer and Kitchell'. 

They isolated the result- compound by column chromatography and found it 

to have a Z-pyrazoline structure. In this field no further results have 

been published up till now. Our investigation deals with the cycloaddition 

of diazomethane to C5-methyl-cephem compounds. 

R 
N-----lu 

I a, R= -COOCH2C6H4-p-NO2 II 

b, R = -COOCH$C$ 

c, R = -COOCH, 

d, R = -H 

la-c were allowed to stand with excess of diazomethane in dichloro- 

methane-ether solution at room temperature for one week. IIa-c precipitated 
n 

in crystalline formL . In spite of this we found unreactivity in the case of Id. 
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The cephem A3 -double bond having dipolarophile role is a homoconjugated 

T-sytem and it is influenced by the interaction with the nitrogen lone-pair 

electrons and W and p orbitals of the ester csrbonyl group. Moreover, the 

ally1 sulphide properties of the dihydrothiasine ring must also be taken 

into consideration. In the nmr spectra of IIa-c there was only one signal 

exchangeable with D20 (d9.1 doublet), due to the C7-NH proton. The singulet 

assigned to the C3-methyl group occured at d 0.96 vs d 2.18 for Is. A new 

triplet showing the presence of two further protons was observed (63.01 

and 2.85, 5115.5 cps) and assigned to the -CH2- group of the pyraaoline ring. 

According to these facts and the uv spectra, the compounds are 1-pyraeolines3. 

In spite of the results of Archer and Kitchell' there is a Amax at 325 nm 

(g=400, 248, 286 for IIa-c, respectively) due to the n-+Tr* transition 

characteristic of the aso group4. The lack of the Amax at 285 nm also supports 

this structure'. In addition to the parent peak (M+ at m/e 525) a peak of 

significant intensity occurs at m/e 497 (M-28) in the mass spectrum of IIa5- 

Unfortunately, the ir spectra do not give any information about the presence 

of the N=N bond because of its low intensity, but the appesrence of the C-R 

stretching at 1274 and 1290 cm" is consistent with the expected structure. 

CH3 
COOR 

H 

III Iv 

R = -COOCH2CC13 a, R = -CH3 

b, R = -c(CH3j3 

C, R= -CH2C6H4-p-NO2 
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We could prepare, however, the corresponding 2-pyraaolines (III) if the 

react.Fons were carried out in dimethylformamide in lieu of dichloromethane. 

The structure of III was confirmed by its nmr spectrum showing the same gener- 

al patterns as II but instead of the two protons at wd2.9 two new signals 

appeared corresponding to one proton respectively, at d7.0 and d 7.67. The 

lower field proton was exchangeable with D20. Moreover, the mass spectrum does 

not show any significant loss of nitrogen. 

Although the orientation effect on the cycloaddition in the case of ally1 

sulphides6 and different acrylic acid derivates 7 is similar ( i.e. the diazo 

carbon becomes attached to the g-and IJ-positions, respectively), in A3- 

cephems the products obtained show the more dominant influence of the ester 

group. 

knowing the 1,3-dipolar cycloadditional reactions of vinyl sulphides 

with diazoalkanes, we attempted to prepare the corresponding derivatives of 

A2-cephem. Having prepared Na-c from the corresponding A3-cephem methyl 

ester in the usual way 
8 
, we could not observe any reactions providing new 

produts under the above mentioned conditions in dichloromethane-ether solution. 

These facts can be explained by the loss of conjugation energy causing the 

decrease of reaction enthalpy, i.e. the increase of transition state energy 

in the course of cycloaddition'. 
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