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Since its independent synthesis by two research groups in 1959 ,3’4 1,2-diphenylcyclopro-
penone (_LL) has commanded considerable interest because of its strained, highly polar, and
pseudoaromatic na.ture.5 Despite the fact that iminocyclopropenes can be expected to possess
equally interesting physical and chemical characteristics, only one recent report has disclosed
a multistep preparation of derivatives of this class of corrrpounds.s In this ncte, we wish to
describe an unusually facile one-step conversion of 1 to selected imino derivatives and the
interesting electronic spectra of these novel molecules.

Dropwise addition of p-toluenesulfonyl isocyanate to an equimolar quantity of 1 in
methylene chloride solution at room temperature proceeded readily with the gradual evolution
of carbon dioxide. Subsequent removal of the solvent in vacuo and recrystallization of the
colorless crystalline residue from CHpClp-hexane gave 2, mp 151-152.5 ,7 in 88% yield.
Reaction of 1 with trichloroacetyl isocyanate proceeded in similar fashion to afford 3 as
white crystals, mp 169-171° (from CHzCls-ether) ,7 in 83%% yield. Exposure of 1 to chlorosul-
fonyl isocyanate in chloroform solution eventuated in immediate gas evolution and ultimate
isolation of 4 as white crystals, mp 183.5-184° (from CHClg) ,7 in 52% yield.a When the latter
two reagents were mixed neat at room temperature, there resulted an extremely exothermic
reaction which was accompanied by copious COp evolution. All three iminocyclopropenes dis-

-1
played infrared bands (CHClg) at 3010, 1840, 1600, 1580, 1530, 1480, 1h45, 1080, and 680cm.

in addition, the spectrum of 3 exhibited prominent carbonyl absorption at 1680cm. , whereas

those of 2 and _l}_ also featu.red typical sulfonamide bands.
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The reaction is most logically formulated as involving nucleophilic attack of the cyclo-
propenone oxygen atom at the isocyanate carbon to produce a dipolar specles (A) which sub-
sequently {or concomitantly) cyclizes to a I,3-oxazetidin-2-one (B)e Rapid expulsion of
carbon dioxide from B 1s expected in view of the well-established instebility of this hetero-
cyclic syst.em.9 The requirement that the R group in A be capable of substantial stabilization
of negative charge for the success of the process has been demonstrated by the lack of re~
action between benzoyl and phenyl isocyanates with 1 in refluxing benzene solution for 10-2k4
hrs. Therefore there exists & limlitation as to the types of iminocyclopropenes that may be
prepared in this fashion.

The ultraviolet spectra of the three iminocyclopropenes are listed in Table I. Although
variation of the solvent from isooctane to the more polar acetonitrile produced distinct dif-
ferences in the spectra of ‘J; and 3, a very drametic change was observed in the case of _13_. In
fact, the spectrum of 4 in CHgCN is quite similar to that of the diphenylcyclopropenium cation
(see Table I).lo_la Acidification of the acetonitrile solutions of E and 3 afforded spectra
that were indicative of cyclopropenium cation formation; under these conditions, the spectrum
of 4 was unaltered. On the basis of these electronid spectra, we conclude that in isooctane
solution the spectra reflect the presence of non-polarized iminocyclopropenes (C). Dipolar
forms (D) are sufficiently stabilized in acetonitrile solvent that their contribution to the
resonance hybrid gains importance which is significant with 2 and 3 and complete in the
chlorosulfonyl example (}i). The fact that the spectrum of E_ is unaltered upon acidification
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while those of 2 and 3 shift essentially to that of _11_ in neutral CHgCN strengthens these
conclusions. In other words, protonation of 2 and 3 is required ito observe them as cyclo-
propenium cations (E), whereas the large negative inductive effect of the chlorosulfonyl
group permits the attainment of meximum dipolar contribution in 4 merely by dissolution in
polar solvents.
Since there is no evidence that .l.‘. is protonated upon acidification, the possibility of

an ionic structure such as F for acetonitrile solutions of 4 cannot be overlooked. Stabili-
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TABLE I
Electronic Spectra

_Compound Solvent Amax,mh (1og €) Anax (log e) Amax (log €)
2 Tsooctane® 325 (sh)  4.06 289 (sh) 4.12 223 k.35
- 316 4.16 280 L.06
97 4,20 243 L. 34
CHaCN 310 L.37 246 4,39 201 4. ko
297 4,38 225 4 .bo
0.1N HC1O, 310 (sh) 4. ug 300 4,55 250 4. ke
in CHgCN 221 4,50
3 Isooctane® 323 (sh)  3.98 278 h.o2 220 (sh) 4.02
312 k.09 250 3.95 21k 4.06
286 (sh) h.21 229 3.98
CHoCN 328(infl) k.13 288 b1 239 3.98
315 (sh) 4,32 248 3.97
0.1N HC10, 215 4o 301 k.46 255 (sh) 4.14
in CHgCN
L3 Isococtane® 327 ( sh) 4,39 256 (sh) 4.38 220 4,34
313 4,57 2kt 4.4
303 ( &h) 4,52 226 (sh) b.3h4
CHoCN 320 4,33 305 k.he 256 4, o4
0.1N HC10, 320 4,3k 305 4,46 256 4,25
CgHs . in ClsCN '
COOE!
€ Isooctane 452 ( sh) 3.23 312 4,12 268 4,33
H ko3 (sh) 3.T1 299 h.26 252 b, b3
CgHg Loo 3.87 286 .ok bk kb2
382 3.89
CH5CN 371 3.95 286 (sh) k.30 242 k.39
308 k. o4 267 4,34
25 h.35 250 k.39
HEF,/CH4CN 307 4.53 293 4,51 2L h.o2
CeHg
W~ CHgCN-104EtOH 305 b.52 292 k.50 246 4.03
0.1N HC10,
CgMs

SExtinction coefficients for isococtane spectra are given only to present a relative
picture of band magnitudes. The insolubility of the cyclopropenes in this
solvent prevented certainty of absolute concentrations. . A. Battiste, J. Am.
Chem. Soc., 86, 942 (196k). ®See reference 10.
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zation of the .~z'ea.ci'.i\re:'"3 N-sulfonylamine molety by the diphenylcyclopropenium substituent

CeMs

N =50,
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can be expected in this instance, and addition of acid would have little effect on the

spectral results obtalned in neutral solution.

The extension of this reaction to tropones is apparent and is presently under investi-

gation.
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