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In the preceeding communication we described the reaction of diphenyl- 

cyclopropenone or diphenylcyclobutenedione with 2,6-dimethylphenylisonitrile 

to give 4,5-bis(2,6-dimethylphenylimino)-2,3-diphenylcyclopenten-l-one via 

monoimine of bisketene intermediate (1) . In this communication we wish to report 

the formation of cyclopentenetriimine derivatives from 4-bromo-2,6-dimethyl- 

phenylisonitrile and acetylene derivatives. 

The reflux of 4-bromo-2,6-dimethylphenylisonitrile with two equivalent of 

methyl phenylpropiolate (I) in benzene for 11 hours gave 4-carbomethoxy-5-phenyl- 

cyclopentene-1,2,3-tri(N-2,6-dimethylphenyl)imine (II) as deep violet crystals, 

mp 210-211", in 41 5 yield. 
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The elemental analysis and molecular weight determination indicated that 

the compound II should have the composition of one molecule of acetylene I and 

three molecules of isonitrile. In the IR region, II exhibited the characteristic 

absorptions at 1742 cm-land at 1638 cm+ which were due to the ester group and the 

imino group, respectively. The characteristic peak at 2280 cm-' attributable to 

the triple bond in the starting material disappeared in the product. Compound II 
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showed also characteristic UV and NMR spectrum: W maxima in ethanol at 250mu 

(log E 4.56), 252 rnp (4.58) and 310 mu (4.26); NMR signals at 2.20-3.05~ (m, 11 H), 

6.922 (s, 3 H), 7.95% (s, 6 H), 8.15, (s, 6 H) and 8.20. (s, 6 H). These results 

all indicate that II should be the structure as shown in the-figure. 

On the other hand, the reaction of the isonitrile with two equivalent 

dimethyl acetylenedicarboxylate (III) proceeded in benzene at room temperature 

for 24 hours. (2) Subsequent removal of the solvent in vacua at room temperature 

and separation by means of silicagel chromatography gave numbers of product (3) , 

one of which was found to be 2-hydroxy-2-N-(4-bromo-2,6-dimethylphenyl)amino- 

4,5-dicarbomethoxycyclopentene-l,3-di(N-4-bromo-2,6-dimethylphenyl)imine(V), 

mp 169-170", in 3 % yield. 

co2 ctI3 

b 
Ill + CN-B - 

CO2CH3 

1 
III IV 

R: Br 

V 

Compound V showed satisfactory results on elemental analysis and molecular 

weight determination as that expected from CaaHa2Nc05Bra. V showed characteristic 

IR peaks at 3470 cm4 (v,,), 3250 cm-l (v,), 1745 cm4 (vC=O)and 1675 cm-l (v,,), 

W maxima in ethanol at 253 rnp (log E 4.49). and 370 mu (4.081, and NMR signals 

at 2.8-3.1~(m, 7 H), 6.4 =(s, 6 H), 6.6 7(s, 1 H), 7.6 z(s, 3 H), 7.7 ~(5, 3 H), 

8.2, (e, 9 H) and 8.5-c (s, 3 H). Thus the structure of V was formulated as the 

mono hydrate of cyclopentenetriimine (1,4). 

When the reaction was carried out at O-5" to trap the intermediate of this 

reaction, interestingly bis 
I 
(N-2,6-dimethyl-4-bromophenyl)carbomethoxy- 

ketenimine 
3 (IV), 

mp MO-181°, was isolated in 3 % yield in addition to compound 

V. The yield of IV raised up to 9.2 % in the reaction of acetylene III with 
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two equivalent of isonitrile. The elemental analysis, molecular weight 

determination and NMR indicated that this compound IV should have the. molecular 

formula Ca4HeaNa04Bra. In its IR region, IV exhibited the characteristic 

absorptions at 2090 cm1 and at 2060 cm& which were due to the heterocumulated 

double band(5) and the absorption at 1710 cm-l (vC.,~ ) attributable to the ester 

group. The NMR spectrum of IV exhibited a singlet(4 H) at 2.70x , a singlet (6 H) 

at 6.25, and a singlet (12 H) at 7.60.. Therefore, it is clear that two ester 

groups and two N-4-bromo-2,6_dimethylphenyl ketenimine groups are present in this 

compound. The structure of IV wirs confirmed further by acidic hydrolysis to give 

the correspqnding bis-amide. 

Bis-ketenimine IV reacted further with isonitrile at room temperature to 

give the hydrate of cyclopentenetriimine V in reasonable yield after working up 

by silicagel chromatography. 

Consequently, bis-ketenimine is actually the intermediate in the reaction 

of isonitrile with acetylene derivatives to give cyclopentenetriimine II or V. 

The formation of Ma-ketenimine might be taking a route of isonitrile attack 

to a 1:l adduct, i.e. iminocyclopropene intermediate (6) . Because diphenyl- 

cyclopropenone reacts with isonitrile in the similar fashion (1) 
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Another interesting possibility for the formation of bis-ketenimine is that 

the isonitrile reacts with bis-carbene which has been considered to be 

isoelectronic to acetylene triple bond (7) . In a separate experiment, we 

have observed the reaction of 2,6-dimethylphenylisonitrile with dibromo- 

carbene to yield indolenine derivatives via a ketenimine intermediate. These 

results will be published near future. 
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