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Our general interest In cyclic ezo campounds Ass led us to tbe 

study of the threebared ring ezo cwounds’ , slso cslled disrlrlnes or 

I-dieracyclopropenes. In the course of tbe sttemPted synthesis of diphenyl- 

I-dieracycloprapenelIIII, sn unusuel reerrengement wes discovered. The 

reaction of benzopkenone lmlne hydrochloride in liquid mesonis at -7W 

with s mthenollc solution of hydroxylaine4-sulfonlc scid gsve s ubite 

reaction mixture which after stsndlng for a dsy in contact with air, turned 

deep red. When the reaction mixture was worked up iaacdlately, no red ’ 

color developed. However, after standing two days in air, the s- chenge 

to red occurred again. No red coloration wes observed when the reaction was 

csrried out under nitrogen. However, the introduction of oxygen or the 

l II s.l?.Paulsen, An en&hem., 72, 781 ll96ol; E.Scbmitr end R.Ohac, m. 

E., g4, 2166 tl%ll: BI 795 119621. 

1405 
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addition of mercuric oxide caused the red color to appear.Diphenyldiezo- 

mcthanelIVl was identified from the red solutions by its conversion to 

benzophsnone azlnelV1l end by comparison of its infrared spcctrun with that 

of en authentic sample. 

The possibility that benzophenone oxime O-sulfonic acid was being 

formed by the reaction of the inine with hydroxylsnine-O-sulfonic acid, 

then undergoing a Forstcr reaction* ws excluded on the basis that no 

dlphenyidiszomethane wss formed in the absence of oxidizing agentslair, 

mercuric oxide). The generation of diaroalkanes begins with the addition of 

the reagents in the Forster reection. 

The other slternetive that diphenyldiaromethane arose Via a 

Forster-type reaction of the imine was discounted on mechanistic grounds. 

Indeed the addition of hydroxylamine-O-sulfonic acid to the imine would 

yield the salt of benzophenone hydraronelll. The chances of Its existence 

in the presence of excess base are, st best, remote. 

NH + H2N-OS03H _ N-NH2 + lNH412SOq 

. 

HSO; 

I 

The conversion of the salt of the hydrazone to diphenyldiezomethane with 

base by a mechanism similar to that of the Forster reaction would involve 

a hydride transfer, a very unlikely process in liquid amnonia. under 

certain conditions, benrophenonc hydrazone can be oxidized to diphenyl- 

diaromethane 394 which then slowly decomposes to benzophenone azine. It is 

121 M.O.Forster,J.Chem.Soc.,~,260ll9l5l; J.Meinwald,P.G.Gassman and 

E.G.MiIIer,J.Am.Chem.Soc.,~4757ll959l. 

13) H.Staudinger and O.Kupfer,&., 44,2197l I91 Il. 

141 D.H.R.Barton,R.E.O*Brien and S.SternhelI,J.Chn.Soc.,470l19621. 
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known that the free radical oxidation of bcnzophenone hydrazone to 

ezinc does not involve diphcnyldiaromethenc as an int~cdfatc 4,5 fi 
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ehypothctical and unstable tctraronc is thought to be the intermediate. 

Thercforc a new kind of rearrangement must be lnvolvad, nwly 

the rinq openin of the cyclic azo compound to its open chain isowr 

(III - XVI. We have checked the possibility that benzophenone hybazoac 

was being oxidized to diphcnyldiaromcthanc rbdcr the conditions of our 

reaction. No trace of dlphcnyldiszomcth~nc was found. The prescnca of a 

threemembered ring azo compoundlIII1 as an tntcrmcdiata thus became the 

only logical explanation for the formation of diphcnyldiarfnncthenc. The 

scheme below outlines the diffcrcnt pathways which can Iced to diphenyl- 

diaromcthanc and benzophcnonc arinc. 

II III 

I 

IV 

0. 4 

'C=N-NH2 + A /o 

@’ 
HN=C 

‘0 - \ 
V VI 

15) M.Z.Bsrakst,M.F.A.EI-Wahab and M.&El-Sadr,J.Am.Chem.Soc.,~,l610(1955l. 
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It is possible for hydroxyIamina-lLsuIfonic acid to lose the elamants of 

sulfuric ecld to give the so-called l nltrene*lN-Hl which the adds across 

the >=N- bond of the imine to form the three-membered ring hydrarinelIIIl. 

It can also add in the normal mannar to giva the hydrazonelvl. Air oxi- 

dation or more likely reaction with bcnzophenone inlne would convert the 

hydrarone to the azinalVIl. Air axidatlon of the three-wembered ring 

hydrazlnelII1 can than give the azo compoundlIIIl. The driving force for 

this reerrangemcnt is provided by the presence of the two bulky phanyl 

groups which would increase the strain in the three-membered ring azo 

compound. Furthermore diphenyldiazcmethanc is fairly stable and linear. 

This may explain the facile ring opaning of the ezo compound‘. All attempts 

to isolate the three-bared ring azo compoundlIII1 failed. 
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