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I t 

02*- + R B r  --+ ROO. + B r -  

R100- + R B r  - ROOR + B r -  
ROO* + 02.- + ROO- + 02 

mation of these equations gives eq 2. Two displacements of 
bromide are seen in these equations and it was suggested5 
that these occurred by s N 2  mechanisms. We have exam- 
ined the stereochemistry of the reaction as outlined below. 
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The entire three-step reaction sequence (7) proceeds with a 
net 94% retention of configuration. Since the first step is 
known to proceed with complete inversion a t  the asymmet- 
ric carbon13 and the last step1* proceeds with retention of 
configuration, we conclude that the conversion of 2-bro- 
mooctane to di-2-octyl peroxide must occur with inversion 
a t  the asymmetric carbon. This result is consistent with the 
SN2 mechanism postulated for the reaction steps depicted 
in eq 4 and 6. 

The yields of primary dialkyl peroxides obtained by the 
present method are comparable with, and in some cases 
better than, those reported for the generally used methods 
of peroxide synthesis.15 Yields of secondary dialkyl perox- 
ides, except for the cyclohexyl example, are better than 
those obtained by other methods. The procedure is consid- 
erably simpler than the generally used method of displace- 
ment of mesylates with alkaline hydrogen peroxide.16 

The formation of alcohols as significant by-products in 
these reactions is not completely understood as yet and re- 
mains under investigation. 
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Reaction of Nitrimines with Cyanide Ions 

Summary: The nitrimines of fenchone, menthone, cam- 
phor, and benzophenone were treated with KCN in aque- 
ous methanol to give unstable cyanonitramine intermedi- 
ates which decompose with the loss of N20 to afford a-fen- 
chene-1-carboxamide, p-menth-3-ene-3-carboxamide, cam- 
phene-1-carboxamide, and a-methoxydiphenylacetamide, 
respectively. 

Sir: The reaction of fenchone nitrimine (1) with cyanide 
ion was reported by Passerini to afford a mixture of isomer- 
ic fenchone cyan0hydrins.l We have reinvestigated this 
reaction duplicating the conditions of Passerini and have 
found that the products actually isolated are the rear- 
ranged amides 3 and 4 formed in 80% yield in a ratio of 85: 
15, respectively. The structure of the major product 3 was 
deduced from the spectral data [NMR (CDC13) 6 1.05 (s, 3 
H), 1.10 (9, 3 H), 4.91 (m, 1 H), 5.07 (m, 1 H); ir (CHC13) 
3520, 3400, 1665, 895 cm-l] and by conversion to ketopinic 
amide (6) which was prepared independently from ketopin- 
ic acid ( ~ 5 ) ~  as shown in Scheme I. 
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Scheme I 
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KCN/MeOH, room temperature. HOAc. CHC13, reflux 20 
min. 03/MeOH, -60'. e MezS/MeOH. f SOClz/benzene, reflux 45 
min. g NH.&H/MeOH, foam temperature, 30 min. OdMeOH, 
-60'. MezS/MeOH. 

When the above reaction was conducted at  room temper- 
ature in aqueous methanol for 20 min, acidification of the 
reaction mixture gave an unstable crystalline cyanonitram- 
ine intermediate 2 (mp 81-83" dec) in virtually quantita- 
tive yield which gradually decomposed at  25' with gas evo- 
lution to afford the same mixture of amides 3 and 4 cited 
above. The structure of 2 (exclusive of stereochemistry) 
was assigned on the basis of the spectral data:3 NMR 
(CDC13) S 1.08, 1.40, 1.47 (9, 3 H each); ir (CHC13) 3360, 
2240, 1585, 1330 cm-l. Since the decomposition of the cy- 
anonitramine 2 takes place readily in inert solvents, the 
formation of the amide products suggests an internal trans- 
fer of oxygen from the nitro group to the nitrile via the in- 
termediate 7. Loss of NzO, accompanied by rearrangement 

2 

I- 
-H* 
- 3 + 4  

of the carbon skeleton, and finally loss of a proton account 
for the products observed. 

To demonstrate the synthetic potential of this unusual 
transformation, the nitrimines of menthone (9); camphor 
( and benzophenone (1 1)5 were treated with cyanide 
ion to afford the amides 12: 132 and 14: re~pect ively.~ In 

A 
9 

10 11 

(LCONH2 qt MeoxCo"2 Ph Ph 

A COYHL 14 
12 13 

each case, the formation of a cyanonitramine adduct analo- 
gous to 7 followed by elimination of N20 as depicted above 
can be invoked to explain the formation of the products. 
The fact that skeletal rearrangement, loss of an adjacent 
proton to generate an olefin, and the capture of an external 
nucleophile were observed variants provides additional evi- 
dence in support of the ionic mechanism proposed. 

Since the above reactions proceed under mild conditions 
(MeOH, room temperature) to afford the amides in 50-85% 
isolated yield, the synthetic utility of this reaction is being 
further investigated, and will be reported in a later paper. 
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