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In an earlier publication from this laboratory, diphenylcyclopropenone (2, was shown 

to react readily with a variety of activated isocyanates to evolve carbon dioxide and give 

rise in good yield to iminocyclopropenes @." These transformations were formulated as in- 
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volving nucleophilic attack of the cyclopropenone oxygen atom at the isocyanate carbon with 

subsequent cyclization to l,j-oxazetidin-2-ones and rapid expulsion of carbon dioxide frmn 

the latter intermediates. Because this mechanism implies that the reaction may be generally 

applicable to highly polarizable carbonyl compounds, sn extension to tropones suggested it- 

self, and in this communication we describe the results of this study. 

Dropwise addition of a solution of 0.01 mole of trichloroacetyl isocysnate'in 25 ml. of 

dichlorcmethane to a cold (-78') solution of O.Olmole of tropone (1) in 30 ml. of the same 

solvent over a 1 hr. period, followed by wsrming to room temperature (ca. 1 hr.), resulted - 

in gradual COe evolution. Passage of the reaction mixture through a column of Florisi1,4 

elution with CH&l_+ and trituration of the evaporated eluate with hexane afforded crystals 

of ha, m.p. 60-61.5°,5 in 6~$ yield; 1670 and 1635 CDL-'; Am%m 244, 247 sh, 252 sh, 

318 sh, and 330 w (log 6 4.00, 3.97, 3.94, 3.58, and 3.50); 6gk 7.18 (multiplet, 6H, vinyl 

protons). 

In similar fashion, exposure of 2 to an equimolar amount of chlorosulfonyl isocyanate 
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in CH_&12 solution led to the ultimate isolation of tropondmine j&, m.p. 168-169°,5 in 57$ 
CHC4 CHaCN 

yield; U_ 1640 cm."; h, 234, 237, 246 sh, and 323 w (log s 3.61, 3.61, 3.38, and 

3.32); 6gle 7.17 (multiplet, 6H, vinyl protons). 

When tropone (3_) was treated with slightly more than two equivalents of ptoluenesul- 

fmyl isocyanate (CH$.&, 25', 16 hrs.), CO, evolution was again observed, but the product, 

m.p. 151-152', was found to display intense csrbonyl infrared absorption (CHCle) at 1770 

cm.-' in addition to the anticipated band at 1645 cm.-< The microanalytical data are 

clearly consistent with a 1:2 adduct of tropone and the isocyenate less the elements of CO, 

(c22H20N205S2)'5 
C&Gf 

Further, the ultraviolet [A_ 233, 270, and 278 m' (log s 3.36, 3.26, 
CDCle 

and 3.24)l. and nmr spectra of this substance cbTMs 7.68 and 7.13 (multiplets, 4H each, 

aromatic protons), 6.48 (multiplet, 3H, vinyl protons), 6.0 and 5.02 (multiplets, lo each, 

vinyl protons), 4.05 (multiplet, E-I, allylic proton), and 2.38 (overlapping singlets, 6~, 

methyl groups)] are sufficiently revealing to suggest structure J& 

2,7_Diphenyltropooe (I)e was also found to undergo reaction with excess @,oluenesul- 

fonyl isocyanate, although somewhat more forcing conditions were required (G-I&&, reflux, 

R’N=C=O ) 
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12 hrs.). Be resulting sold, m.p. 1.67.5-169’,~ exhibited spectre,l chsxacteristics which 

likewise strcmgly support assignment of the cycloheptatriene Mdazolone structure 3n; 
vc”“b 
_ l-E’0 and 1645 cm. -‘j kzcN 234 ata 330 nc~ (log 0 3.85 and 3.7411 6g” 7.0-7.45 

(complex multiplet, 22R, vinyl and aromatic protons), 2.41 and 2.30 (singlets, JH each, 

methyl groups). 

The mechanism proposed earlier' to account for the conversion of diphenylcyclopropenoe 

to iminocyclopropenes in the presence of reactive isocysnates can be extrapolated with little 

controvertibility to the tropone series. Because troponimines such as 4 and fi can also be 

expected to exhibit significant dipolar character, nucleophilic attack of the electron-rich 

nitrogen center on the electrc@.i.Uc isocysnate can be envisioned to produce dipolsr inter- 

mediates which can undergo cyclization (with charge annihilation) to give cycloheptatriene 

imidazolones. Support for this mechanistic proposal was obtained by monitoring the course 

of the p-toluenesuJfony1 isocysnate-tropone reaction by nmr spectroscopy. With limited 

quantities of the isocyanate, the troponimine (not isolated in pure form) could be detected; 

as additional isocyanate was slowly intrmuced, the concentration of imine gradually dimin- 

ished and the concentration of a increased in proportion. 

The reaction of troponimines with isocyanates thus parallels in a mechanistic sense the 

recently discovered additions of tropone to diphenylketene7,e and dichloroketene. e Flnslly, 

the photochemistry of selected iminocyclopropenes and troponimines is under active investi- 

gation and will be reported separately. 
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