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REACTION OF CYCLOPROPANONE WITH AMINES* 

Nicholas J. Turro 
** 

and Willis B. Hammond 
*** 

Chemistry Department, Columbia University 

New York, New York 10027 

(Received 23 hay 1967) 

Wasserman and Clagettl have reported that the reaction of l-ethoxy-l- 

hydroxycyclopropane with aniline at room temperature yields l,l-dianilinocyclo- 

propane (2). These workers proposed that cyclopropanone (1 and l-anilino-l- 
$ 

hydroxycyclopropane (3 may be intermediates in the formation of 6. The results 

reported here are pertinent to the above report and the general field of cyclo- 

propanone and cyclopropane chemistry. 2-6 

Treatment of methylene chloride solutions7 of cyclopropanone (3 with 1.0 

equivalent of aniline at -78’ results in immediate formation of a mixture of two 

compounds, $ (33%) ad 2 (66%). Treatment of&with two equivalents of aniline 

under similar conditions results in formation of aas major product (95%) and 2 

+ 

(a) 

(b) 
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as the minor product (L 1%). Compound $was identified as N,N-bis-(l-hydroxy- 

cyclopropyl)-aniline: nntr; 8 T 2.6-3.2 (multiplet, 5H), 7.0 (singlet, 2H), and 

8.8 (singlet, 8~)~; mass spectrum m/e 205 (M+), 149 (M+-C3H40), 93 (M+-c6H802); 

infrared 2 
CH2Cl2 
max 

(cm-l: 3580 (sharp, -OH), 3420 (broad, OH). Compound2 is 

slowly converted to 3 upon standing at room temperature in the presence of 
w 

aniline. 

Compound &was ideni.ified by the following evidence as l-anilino-l- 

hydroxycyclopropane: nm~', T 8.95 (A2B2). Addition of ketene to&yields l- 

(N-acetylanilino)-l-hydrclxgcycyclopropane (3: nmr, T 2.4-2.9 (multiplet, 5H), 

8.05 (singlet, 3Hl 9.0-9.3 (A2B2, 4H); infrared 2 
CH2C12 

1680 cm-l;_mass 

spectrum m/e 191 (M+), 119 (M+-c~H,~), 135 (M+-C3H4gr Pyrolysis (230') of& 

converts it to propioanilide, while treatment of 3 with excess cyclopropanone 
H 

converts it quantitatively toz, confirming the structure of the latter. Treat- 

ment of&with excess aniline at room temperature for six days yields l,l-di- 

anilinocyclopropanel (c.a. 80%). [See Chart 11. 

Reaction of&with PI-methylaniline cannot produce a species analogous to 

2: accordingly, addition of N-methylaniline to ;Iat -78' results in smooth 

formation (wlOO$) of l-(N-methylanilino)-l-hydroxycyclopropane (7): nmr, 

T 2.5-3.0 (multiplet, 5H), 619 (singlet, 3H), 8.8-9.0 (A2B2, 4H);-infrared 

2 CH2Cl2 (cm-l) 3575 (sharp, -OH) 3420 (broad, -OH) 1595, 1495 (aromatic); 
max 

mass spectrum m/e 163 (M"), 107 (M+-C3H40), 106 (M+-C3H50). 

OH 

l + C6HfjNHCH3 v 
/v -78O FCH3 

- 'gH5 7 

Some of these reactz.ons appear to involve either the Schiff base 1O 2 of 

cyclopropanone or an SN2 displacement, 
11 

2 So far, attempts to synthesize 8 

by dehydration of Ahave been unsuccessful. 1813 O-H 

6H5 
x'___. A 

+ 
--aHc6H5 
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Chart I. Reaction of Awith aniline end characterization 

of 2 and 3. 
N 
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The reactions of&w.Lth other nucleophiles will be the aub$ect of forth- 

ccming pualicatiancr. 
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3. 
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1) dicyclohexylcarbodiimide and pyridine in methylene chloride at reflux 

for one day. 
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hours. 
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