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signments require that the carbon-silver bond cleavage
reactions proceeded stereospecifically with retention of
configuration and are in agreement with Whitesides and
Casey’s finding that cis-1-propenyl(tri-n-butylphos-
phine)silver was converted by iodine cleanly into cis-1-
iodopropene.! It was also shown that trans-CF;-
CF=CHCF; was formed by treating the AgF-CF;-
C=CCF;reaction mixture directly with HCI in CH;CN.
Thus the configuration of the silver compound appeared
to be unchanged by sublimation and the AgF addition
reaction stereospecific.!! In aprotic solvents the trans
addition of AgF would be expected to take place most
easily by a two-step mechanism with initial addition of
fluoride ion.

Preliminary experiments with CF;CF=C(CF;)Ag
and a variety of metallic and nonmetallic halides suggest
wide application of the perfluorovinylsilver compounds
for syntheses in which AgX is eliminated and a perflu-
orovinyl group introduced in place of halogen.'®* The
addition of CF3;CF==C(CF3;)Agto excess cupric bromide
in CH;3CN yielded CF;CF=C(CF;)C(CF;)==CFCF;!*
and trans-CF;CF=CBrCFj3, and analogous coupling re-
actions can be anticipated.'®> The high degree of thermal
stability found for CF;CF==C(CF;)Ag and implied for
other perfluorosilver compounds with silver attached
to sp? carbon!® will permit the use of a wide range of
synthesis conditions including relatively high tempera-
tures. Stereospecific reactions will permit the prepara-
tion of pure isomers. Our results also suggest that the
preparation of useful silver compounds with other elec-
tronegative organic radicals can be accomplished.
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The Peracid Oxidation of Cyclopropenes.
Evidence for 2-Oxabicyclo[1.1.0]butane Intermediates

Sir:
The 1-azabicyclo[1.1.0]butane system constitutes the

only heterosubstituted bicyclo[l.1.0]butane to have
been characterized to date.'”* However, the 2-oxa-

and 2,4-dioxabicyclo[1.1.0]butane systems have been
proposed as possible intermediates in the photoisomer-
ization of a,B-unsaturated keto derivatives®¢ and in the
peracid oxidation of diphenylacetylene,’»® respectively.

We wish to report the preliminary results of our in-
vestigation of the peracid oxidation of three alkyl-sub-
stituted cyclopropenes, 1la~c. In all cases the produc-
tion of the a,3-unsaturated aldehyde and/or ketone de-
rivatives 3 and 4 in high yield is best rationalized by ini-
tial epoxidation of 1 to give an unstable intermediate,
2-oxabicyclo[1.1.0]butane (2), followed by rearrange-
ment.® In a typical experiment, the cyclopropenes
la—c!%!! were treated with <1 equiv of commercial

Chart I. Products of the Peracid Oxidation of Cyclopropenes
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a, R, =Me; R = R; =Ry =H 41® 590
b, R] = Ra = R4 = MC; Rz =H 64¢ 364
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@ Represent approximate vpc yields. * The identity of vpc re-
tention times with commercially available authentic samples served
to establish the structures of methacrolein (3a) and methyl vinyl
ketone (4a). < q,8-Dimethylcrotonaldehyde (3b) was collected by
preparative vpc and identified from the following spectral data:
ir (CHCl;, cm~1) 1670 (s), 1660 (s), 1655 (s), 1640 (s); nmr (CDCl,,
6)Y10.1 (1 H,s), 220 (3 H, g, J = 1-1.5 Hz), 1.97 (3 H, s), 1.74
(3H, q,/ = 1-1.5 Hz); mass spectrum m/e 98. The epoxyformate
ester derived from Baeyer-Villiger oxidation of 3b followed by
epoxidation appears as a minor product if MCPBA is in excess.
4 Mesityl oxide was identified by comparison of its vpc retention
time with that of commercially available authentic material.
¢ a-Methylmesityl oxide (3c) was collected by preparative vpc and
identified from the following spectral data: ir (CCly, cm~!) 1685
(s), 1625 (m); nmr (CDCl;, 6) 2.23 (3 H, s), 1.87 (6 H, s), 1.78 (3
H, s); mass spectrum mje 112. The formation of 3¢ was actually
nearly quantitative since the only minor product was identified as
the epoxy ketone derived from 3¢ by further oxidation.
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m-chloroperbenzoic acid (MCPBA)!%!3 in methylene
chloride at 0°. The reactions were exothermic and ac-
companied by the precipitation of m-chlorobenzoic acid.
Intermittent analysis for oxidant with starch-iodide re-
vealed that the reactions were complete within 15 min.
Extraction with aqueous potassium carbonate followed
by the removal of solvent afforded a colorless oil which
in each case was analyzed by vpc!4!® and spectral
methods to give the results presented in Chart I.

Aside from the reasonable expectation of normal be-
havior for the 7 bond of cyclopropenes toward the elec-
trophilic oxygen of peracids, the proposed 2-oxabicyclo-
[1.1.0]butane intermediate is most logically consistent
with the formation of both rearranged products 3a, 4a,
and 3b, 4b from the oxidation of unsymmetrical cyclo-
propenes 1a and 1b, respectively. These products are
analogous to the butadiene derivatives resulting from
the thermal rearrangement of bicyclo[1.1.0]butanes!6-18
in which the central bond remains intact.

Attempts to isolate a 2-oxabicyclo[l.1.0]butane and
subsequently elucidate the mechanism of the rearrange-
ment are in progress.
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Boron Cation Homomorphs of Norbornane
Sir:

We wish to report the facile synthesis of boron cat-
ions I and IT where the boron atom serves as the
bridging element between two nitrogen atoms and where
it is the common member of two five-membered rings.
This cation is a homomorph of norbornane with the
bridgehead positions occupied by nitrogen atoms.
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H,-H * H\B/X +
CH3 CHS
S
NJ NJ
CH, CH,
1 I

a; X=Cl
b; X =Br

The synthesis of this cation was accomplished in the
following manner. Trimethylamine~-borane (3.78 g,
52.0 mmol) was refluxed with 52.0 mmol of N,N’-di-
methylpiperazine in 35 ml of benzene for 2 hr. Iodine
(9.76 g, 38.4 mmol) was then gradually added through
the condenser together with an additional 10 ml of the
amine, and heating was continued for 5 hr. After
adding 100 ml of petroleum ether and filtering, the solid
product was dissolved in water and precipitated with
excess NH,PFs. The boron cation was isolated after
two extractions of the precipitate with 50 ml of meth-
ylene chloride, leaving behind insoluble dimethylpiper-
azinium hexafluorophosphate. The crude yield of boron
salt was 7.66 g, or 7397 of the weight expected if 1 mol
of iodine had produced 1 mol of boron cation and 1
equiv of ammonium ion. Recrystallization from 60
ml of boiling water gave I as the PF¢~ salt in 80 9 yield:
mp 265-267° dec; proton nmr (CH:Cl; solvent), § (ppm)
vs. internal tetramethylsilane: —2.93 (6 H, CH;), —3.44
(8 H, CH,); infrared: B-H stretch at 2410 and 2510
cm~!, Anal. Caled for C¢H iBN*PFs—: C,26.49; H,
5.93;N,10.29. Found: C,26.48;H,6.04;N,10.16.

This compound has been synthesized previously by
the reaction of [(CH:).SELBH,* with N,N’-dimethyl-
piperazine.!

The pure B-chloro derivative, Ila, was obtained in
509 yield by bubbling chlorine gas through a 0.2 M
solution of I in methylene chloride at room temperature.
During the entire reaction period the proton nmr spec-
trum showed only peaks belonging to starting material
or the eventually isolated product. After 20 hr 3 97 un-
reacted starting material was still present. The com-
pound was purified after removal of solvent by recrys-
tallization from aqueous NH.PF¢ and a second recrys-
tallization from hot water: mp 240-245° dec; proton
nmr (CH;Cl, solvent), § (ppm): —2.88 (6 H), —3.58
(8 H); infrared: B-H stretch (singlet) at 2540 cm—L
Anal. Caled for Ce¢H,;BCIN,*PF¢~: C, 23.51; H,
493;N,9.14. Found: C,23.42;H,4.98;N,9.02.

Bromination was achieved by allowing I to react at
room temperature for 18 hr with a large excess of ele-
mental bromine. After removal of excess Br,, the
sample was recrystallized from a minimum of hot water
to give a 6497 yield of monobromo derivative IIb: mp
250-255° dec; proton nmr (CH,Cl solvent), § (ppm):
—2.91(6 H), —3.61(8 H); infrared: B~H stretch (singlet)

at 2540 cm—!'. Anal. Caled for C¢H;;BBrN,+PFq:
C,20.53;H,4.31;N,7.98. Found: C,20.79;H,4.26;
N, 7.86.

The basic norbornane structure is not only confirmed
by the elemental analysis but also by the proton nmr
of the halo derivatives in pyridine solution. In this
solvent, both Ila and IIb give two closely spaced peaks
for the CH, protons at § —3.75, —3.80 and —3.81,
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