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Abstract: 3,3-Dimethyl-2-phenyl-l-azirine (1) reacted with gg. gererated from diphenylecycle-
propenone (3a) and triphenylphosphine, to afford the oxaphospholene derivative
(4a): Utilization of methylphenylcyclopropenone (3b) produced the 4-methyl isomer
(4b).

1-Azirines (ie. 1) have been found to behave as nucleophiles1 towards ketenes and
as electrophiles2 towards ylides. The recently reported3 formation of a-triphenylphosphor-
anylidenebenzylphenylketene ngl from the reaction of diphenylcyclopropenone (3a) with
triphenylphosphine prompted us to investigate the behavior of a representative azirine,
3,3-dimethyl-2-phenyl-l-azirine (1), towards this system.

A dry benzere solution (15 ml) of 3a (3 mmol) and triphenylphosphine (3 mmol)
developed a characteristic orange coloring during three hours under a nitrogen atmosphere,
after which time 1 (3 mmol) was added. After 18 hours, removal of the benzene at room
temperature followed by trituration of the resulting o0il with dry hexane afforded 43 as an
orange solid (see TABLE). The structure assignment was based on an observed facile hydro-
lysis (acid or base) to amide 234 and triphenylphosphine oxide, in conjunction with the

lac—nmr data for 43 which suggested the presence of only two 5p3 carbons pertaining to two

5
different methyl groups , the 31P chemical shi-FtE for 43 of -38.6 ppm {(upfield of the
external trimethyl phosphate standard), and the ir spectrum of 4a which lacked characteristic

carbonyl absorption. The mass-analyzed ion kinetic energy spectrum of the molecular ion of

ﬁg showed a loss of triphenylphosphine oxide. Sodium borohydride reduction of Qg afforded
59.7 The oxaphospholene 4a may be postulated as arising from initial nucleophilic attack of

8
the weakly basic azirine nitrogen at the electrophilic ketene carbon of Zg with cyclization
followed by opening of the azirine ring. This result represents the first example of a reac-

tion of 23 wherein the phosphine moiety is incorporated into the final product.
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Cmpd % Yield [mpOC)
ig 85 (231-233)
5a 85 (97.5-86.7)
Eg 70 (153.5-155)
ﬂE 50 (172-174)
5b 70 (94-58)

22
6b 62 (121-123)
~

(a) KBr-y (cm
(d) Falls to 11H on D

1

2

EE?
1650(w)
1600

3250
1640
1625
1520

3270
1665
1525

1645 (w)
1580

3280
1655
1625
1520

3250
1650
1525

D0 exchange.

TABLE

Pmrb

1.4(s,BH)
6.4-7.4(m,30H)

1.75(s,6H)
6.6(br,1H)
7.0-7.5(m, 15H)
7.9(s,1H)

1.55 (s, 3H)
1.75(s,3H)
2.85-3.8(m, 3H)
6.5(br,1H)
6.85-7.35(m, 15H)

1.45(s,6H)
2.2(d,3H,1,_ =3Hz)
6.8-7.4(m,25H)

1.75(s,8H)
2,0(s,3H)
7.1-7.5[m.12H]d

1.2(d,3H,J=6Hz)
1.65(s,3H)
1.8(s,3H)
2.2-3.1(m,3H)
6.5(br,1H)
6.9-7.4(m,10H)
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R
19.4%,20.4%,112.9,131.59
141.4,157.2(d,,_=7Hz)

160.6(d,J,_,=15Hz)

19.0%,18.2%,20.3%,112.9
123.4-141.5,
158.5(d,3,_=5Hz)
160.0(d,J,_=12Hz)

; (b) CDCl3-TMS-5 (ppm); (c) Quartet in totally coupled spectrum;
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In as much as the reactions of phosphines with cyclopropencnes have been restricted
to 3a, it was considered to be of interest to examine the behavior of an unsymmetrical system
(3b) for which ring opening at CD-CI"Ie9 and CD—CPth have been reported. In this case, the
oxaphospholene obtained (see TABLE) was designated as the 4-methyl isomer (4p) on the basis
of hydrolysis to 5b end sodium borohydride reduction to Bb, the pmr spectrum of the latter
containing a methyl doublet at 61.2 (J = 6 Hz). This result is consistent with participation
of 2 as an intermediate. The effect of substituents in the azirine and phosphine on the

above reaction is currently under investigation.
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