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Monosubstituted Cyclopropenones from Terminal Acetylenes 
By N. J .  MCCORKINDALE, R. A. RAPHAEL, W. T. SCOTT, and B. ZWANENBURG 

(Department of Chemistry, Unizlevsity of Glasgow) 

DISUBSTITUTED cyclopropenones are now a well- 
established class1 and evidence for a ring current 
in the system has been deduced from the observed 
deshielding of the a- and ,$-methylene protons in 
aliphatic substituents and of the ovtko-protons in 
aromatic substituents. Hitherto, however, neither 
cyclopropenone itself nor monosubstitu ted cyclo- 
propenones have been available in order to examine 
the degree of the deshielding of a proton attached 
directly to the ring. 

We now report a route of some generality to the 
latter type of compound. Thus oct-1-yne was 
converted by hypobromous acid2 into 1,l-dibromo- 
octan-2-one, treatment of which with triethylamine 
in acetonitrile at 55" gave pure n-pentylcyclo- 
propenone reproducibly in 10-15% yield ; puri- 
fication involved extraction into hydrochloric acid 
and short-path distillation. The infrared spectrum 
(liquid film) showed strong bands a t  1830 and 1590 
cm.-l Only end-absorption was shown in the 
ultraviolet spectrum. The n.m.r. spectrum (CDC1,) 
showed a sharp singlet assigned to the ring proton 
a t  r 1-53 ( lH) ,  a triplet a t  7 7.3 (2H; J = 7 c./sec.), 

a triplet of triplets centred a t  T 8.25 (2H; Jl= J2= 
7 c./sec.), a multiplet at T 8.53 (4H), and a triplet 
a t  T 9.08 (3H; J = 6 c./sec.). Of these resonances 
only those due to protons in the immediate en- 
vironment of the ring showed appreciable shifts 
in CF,CO,H/CCl,, the a-methylene protons appear- 
ing as a triplet a t  T 7.17 and the ring proton as 
a singlet a t  r 1.32; the fact that  these shifts are 
small reflects the high degree of polarisation of the 
cyclopropenone system even in CDCl ,. Catalytic 
hydrogenation (Pd-C) gave n-hexyl methyl ketone 
as the main product. Reaction with hydroxyl- 
amine produced a novel and unexpected result 
with the formation in good yield of the highly 
crystalline n-pentylmethylgloxime, m.p. 170- 
171'3 (structure confirmed by n.m.r. and mass 
spectrometry). A tentative mechanism for this 
ring fission can be envisaged as shown in the 
flowsheet. The smoothness of this cleavage renders 
i t  a useful characterising reaction for alkylcyclo- 
propenones. 

A similar procedure led to the production of the 
far more labile ethylcyclopropenone which rapidly 
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darkened on standing. Attempts to prepare 
cyclopropenone itself by this method have so far 
proved fruitless. As expected, application of the 
process to symmetrical dialkylacetylenes furnished 

two isomeric glyoximes by the hydroxylamine 0 0 NOH 

the corresponding unsymmetrical dialkylcyclo- 
propenones, which gave the expected mixtures of 

fission. 

+ C5Hii-C-C-Me 
II 

C5H1 

(Received, January 251532, 1966; Cow. 049.) 

R. Breslow, T. Eicher, A. Krebs, R. A. Peterson, and J.  Posner, J .  Amer.  Chem. Soc., 1965,87, 1320; R. Breslow, 
L. J.  Altman, A. Krebs, E. Mohacsi, I. Murata, R. A. Peterson, and J. Posner, ibid., p. 1326; E. V. Dehmlow, 
Tetrahedron Letters, 1965, 2317, 4003. 

2 J. Kennedy, N. J. McCorkindale, R. A. Raphael, W. T. Scott, and B. Zwanenburg, Proc. Chem. Soc., 1964, 148. 
3 T. G. Tishchenko, 0. N. Bubel, and I. P. Zyatkov, J .  Gen. Chern. (U.S.S.R.) ,  1963,33,2547 (English translation). 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
66

. D
ow

nl
oa

de
d 

by
 N

or
th

ea
st

er
n 

U
ni

ve
rs

ity
 o

n 
23

/1
0/

20
14

 2
1:

13
:1

6.
 

View Article Online

http://dx.doi.org/10.1039/c19660000133



