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It has been demonstrated that cis and trans iso- 
mers of certain aroyl ethylene oxides3 and ethylen- 
imines4 can be identified by spectrophotometric 
methods. In  the ultraviolet absorption spectra, 
the maximum arising from the aroyl group of the 
trans isomer occurs, in every case, a t  a lower fre- 
quency (higher wave length) than does the corre- 
sponding maximum of the cis isomer. Also the ex- 
tinction coefficient, emax., of the trans compound is 
always greater than that of the cis isomer. In  the 
infrared absorption spectra, in most cases, the car- 
bonyl stretching frequency of the trans compound 
occurs a t  lower values than that of the cis isomer. 

Cromwell has discussed these observations in 
terms of increased hyperconjugation through the 
three-membered ring with trans substituents and 
has suggested that cis and trans aroyl cyclopro- 
panes could be distinguished by similar spectro- 
photometric differences.5 He suggested that any 
differences in the absorption spectra of stereoiso- 
meric cyclopropanes would be apparent only in 
the ultraviolet spectra, and not in the infrared re- 
gion. KO clear-cut examples of the separation of 
cis-trans isomers of simple aroyl cyclopropanes 
have been reported, but a number of aroyl nitro- 
cyclopropanes have been described in earlier pa- 
pers of this series, and geometrical isomers have 
been separated in two cases where this proposed 
"trans hyperconjugation" might occur. 

The two possible isomers of l-benzoyl-2-nitro- 
2,3,3-trimethylcyclopropane (I) have been pre- 
pared.s The infrared absorption spectrum of each 
isomer (in Nujol) showed a band a t  1670 cm.-'. 

The ultraviolet spectrum of the isomer melting 
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a t  55" showed a maximum a t  249 mp (emax. 14.9 X 
that of the isomer melting a t  101" showed a 

maximum a t  248 mp (emax. 13.5 X In  analogy 
with the spectrophotometric differences shown by 
ethylene oxides and ethylenimines, the lower melt- 
ing isomer must be the trans form, la. The follow- 
ing observations also support this designation : the 
55" isomer is isolated in 98 to 1 excess over the 101" 
isomer when these cyclopropanes are prepared by 
dehydrobromination of the corresponding bromo- 
nitro ketone, and the 55" isomer is stable toward 
methanolic ammonia whereas the 101" isomer is 
converted to the 55" compound by the same rea- 
gent. 

Kohler' reported three of the four possible geo- 
metrical isomers of l-(p-bromobenzoyl)-2-nitro-3- 
phenylcyclopropane (11). Smith and Holly* have 
re-investigated these isomers and reported melting 
points of 120", 135", and 169°.9 
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The structure IId which has three substituents 
on one side of the planar cyclopropane ring mould 
be a comparatively unstable one, and in the follow- 
ing discussion it will be assumed that the isomer 
with this structure has not been isolated. The car- 
bonyl stretching frequencies in the infrared spectra 
(in Nujol) of the two isomers melting a t  135" and 
169" are located, respectively, a t  1674 and 1670 
em.-'. Table I shows that the maximum in the ul- 
traviolet absorption spectrum of the isomer melting 
a t  169" occurs a t  the higher wave length and has the 
larger extinction coefficient. This suggests that it 
should be the ((trans" compound. 

TABLE I" 
ULTRAVIOLET ABSORPTIOS hI.ixINA O F  THE ISOMERS O F  11 
Melting x Max., 

Point Solvent Concentration Mp 6XlO-3 

135' 9570ethanol 2 . 1  X 261.0 18.80 
Abs. ethanol 4.213 X 262.7 20.30 

169' 95yoethanol 2.19 X 264.0 21.70 
Abs. ethanol 4.268 X 10--5 263.5 22. IO 

All spectra rvere obtained on a Beckman Model D 
Spectrophotometer. 

In  the case of this cyclopropane, "trans" means 
that the phenyl (electron donor in this case) and p-  
bromobenzoyl (electron acceptor) groups are on 
opposite sides of the plane of the cyclopropane 
ring. However, this is true in both structures, I Ia  
and IIb. The nitro group is also an electron accep- 
tor and will conjugate with a trans phenyl group as 
in IIa in competition with the aroyl group. Struc- 
ture I Ib  with the nitro group in a noncompetitive 
position cis t o  the phenyl group is probably the 
compound melting a t  169". In  this case the isomer 
melting at  135" can be either I Ia  or IIc. The other 
possibility, considered to be less likely, is that 
structure I Ia  represents the isomer melting at  169" 
and the 136" compound is IIc. 

The former conclusion, Le., the 169" compound 
is best represented as I Ib  and the 135" isomer is 
either I Ia  or IIc, is supported by other chemical and 
physical evidence reported by Smith and Holly.'" 
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Cycloserine has been shown to be ~-4-amino-3- 
isoxazolidone (1 ) '~~  and a synthesis has been re- 
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p ~ r t e d . ~  The synthesis of I involved the cyclization 
of an a-substituted 0-halopropionohydroxamic 
acid. In  order to determine the conditions necessary 
for this reaction, the preparation of a simple ana- 
log, 3-isoxazolidone was first undertaken. 
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0-Chloropropionohydroxamic acid (111) was pre- 
pared by the reaction of P-chloropropionyl chloride 
with aqueous hydroxylamine a t  - 10". The result- 
ing acid (111) gave a red-violet color with ferric 
chloride.6 Treatment of I11 with two equivalents of 
aqueous sodium hydroxide a t  50" gave a solution of 
ea. pH 9. An aliquot of this solution after acidifi- 
cation failed to give a color with ferric chloride, 
showing that the hydroxamic acid was no longer 
present. Neutralization of the solution with one 
equivalent of acid yielded 3-isoxazolidone (11). 
The compound is a crystalline solid which, after 
reaction with hydroxylamine, gives a red-violet 
color with ferric chloride. This indicates that 3- 
isoxazolidone reacts with hydroxylamine in a man- 
ner similar to that of a lactone6 to give a hydrox- 
amic acid (probably 3-ami~oxypropionohydrox- 
amic acid). 

0 
/o 0 
'c1 

ClCH&H& ' N- C1CH2CH2C-NHOH zN- 
I11 

1 

H 
I1 

 EXPERIMENTAL^ 
p-Chloropropionohydroxanzic acid. Hydroxylamine hydro- 

chloride (27.5 g.) was dissolved in 167 ml. of 2.5N sodium 
hydroxide and the solution was cooled to -10'. To this 
solution, 8-chloropropionyl chloride (25.0 g. ) was added 
dropwise with stirring. The temperature was maintained 
a t  -5" to -10' during the addition and for 30 min. longer. 
The resulting solution was extracted with four portions of 
butanol and the combined extracts were dried over anhy- 
drous magnesium sulfate and concentrated in vacuo. The 
residue solidified on cooling. The solid was extracted with 
several portions of refluxing ether, and the extracts were com- 
bined and concentrated to a small volume. The crpstjalline 
precipitate that separated was redissolved in ether and 
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