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Summary. Phenylbromodiazirine (1) reacts with a variety of primary and secondary amines afford-
ing a series of aminophenylcarbenes (3).

Aminocarbenes are of interest because the strongly electron-donating amino group should
significantly affect their stability and philicit:y.l Several generative methods have been re-
ported for aminocarbenes, including the thermal reversion of formal aminocarbene dimers,? ther-
mal elimination of an amine or alcohol from an amide acetal or related triheteroatomic substi-
tuted methane,3 deprotonation of amino-stabilized carbocations, 3Ps% and the action of carbon

atoms on ammonia or amines.>

However, excepting a single report of the generation of amino-
cyanocarbene by pyrolysis or photolysis of a tosylhydrazone salt,® aminocarbenes have not been
produced from the classic diazoalkane’ or diazirine® carbene precursors. Now we describe reac-
tions of amines with phenylbromodiazirine® that appear to occur by initial exchangesl!® affording
aminophenyldiazirines, followed by nitrogen loss and the liberation of aminophenylcarbenes.

Reactions of phenylbromodiazirine (1) and amines were carried out at 25°C by stirring 1 - 2
mmol of 1 with a 4 ~ 5 molar excess of amine for 2 (1° amines) or 16 (2° amines) hrs., either in
a sealed Carius tube or in a dessicant-protected flask, depending on the volatility of the amine.
Reaction products were separated by quenching with 10 ml of aq. 1 M NaOH, followed by extraction
with 3 x 10 ml of pentane. Standard manipulations, followed by Kugelrohr distillation and, where
appropriate, crystallization, afforded pure products. Table I summarizes the results of six
reactions of 1 with various 1° and 2° amines. No reactions were observed between 1 and ammonia
or trimethylamine.

Products were identified by comparisons of physical properties, gc retention times, and nmr
spectra with those of authentic samples prepared by condensations of the amines with benzalde-
hyde. References to the authentic compounds appear in the Table.

The most reasonable mechanism to account for the reactions of Table I posits an initial
amine/bromide exchange10 of 1, affording an unstable aminophenyldiazirine, 2, that yields amino-
phenylcarbene 3 upon loss of nitrogen, eq. (1). In Cases l and 2 of Table I, where R' = H, 3
affords an imine, probably by 1,2 N*C H migration. In contrast, whemn R = R' = alkyl (Cases

3 and 4), 3 attacks a second amine molecule, providing a (formal) N-H insertion product.

#Visiting Scholar from Mie University, Tsu, Mie, Japan.
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Table I. Reaction Products from Phénylbromodiazirine and Amines

Case Reactant amine Product Isolated yield (%) Reference?
1 MeNH, PhCH=NMe 71 b
2 H,NCH,CH,NH, (PhCH=NCH-) » 66 c
3 Me ,NH PhCH(NMe) > 83 d
4 NH PhCH(N )s 58 e

Ph ,0
5 MeNHCHCH,0H >< ] 59 £
H Ny
Me
Me
P
6 MeNHCH72CH2 NHMe '5< N] 72 f
H My
Me

a .
References are to authentic products.

bJ. G. Grasselli and W. M. Ritchey, CRC Atlas of Spectral Data and Physical Constants
for Organic Compounds, 2nd Ed., Vol. II, 1975, entry b193.

r. Devinsky, I. Lacko, and L. Krasnmec, Synthesis, 303 (1980).

d4, v. Hirsch, Chem. Ber., 100, 1289 (1967).

©L. Duhamel, P. Duhamel, and N. Mancelle, Bull. Soc. Chim. France, 331 (1974).

fr. D. Harris and G. P. Roth, J. Org. Chem., 44, 2004 (1979).
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Ph N Ph Ph\
><” + RR'MH 2RI, ><l L /c: (1)
BY N RN N RN
R' R’
1 2 3

Variations on this theme are illustrated by Cases 5 and 6, where the aminocarbenes are trapped

by intramolecular cyclizations involving OH or NH functionalities; e.g. for Case 5:
0
Ph Ph
7: OH
————n
e H 7 (2)
Me

Parallels to these reactions of 3 appear in the work of Shevlin.?3 HCNHMe, from atomic carbon
and methylamine, gives CH2=NMe5 (compare Case 1), whereas HCNMe, from atomic carbon and di-
methylamine mainly affords the intermolecular product H,C(NMe,),!! (compare Case 3).

Two further points invite comment. The initial exchange reaction [eq. (1)] probably occurs

10,12 ot surprisingly, phenylfluorodiazirine

via an intimate phenyldiazirinium-bromide ion pair.
and MeoNH do not react thermally at 25°C over 24 hrs; the poor fluoride leaving group inhibits
amine/halide exchange. However, photolysis (3 hrs) of the reaction mixture affords 87% of the

bis-dimethylamino product (Table I, Case 3), probably by the sequence of eq. (3). Although

Ph Ph NMe , Ph

N
Ph
N N . ~
h c: Me,NH c HF ¢: Me,NH
><| -NV P 2 /\H ey / —2 5 PhCH(NMep),  (3)
F 2 F F Me.N

€2
4

intermediates other than 4 could be written, the net halocarbene > aminocarbene transformation
is analogous to the older halocarbene > alkoxycarbene interconversion.!3

Finally, the philicities of our aminophenylcarbenes are uncertain. The bisaminocarbenes
(_11_1_"'3.6)“+ and alkoxyaminocarbenes (E72.9)1“ manifest the anticipated1 nucleophilicity in their
intermolecular chemistry.?”% The aminophenylcarbenes of Table I (972.0)14 and the parent
HCNMe , itselfS (2;1.65),1“ however, display intramolecular and intermolecular chemistries that
are seemingly characterized by the 1,2 H-shifts and NH or OH "insertions" familiar from reac-
tions of the more common electrophilic carbenes.!® It remains to probe the electronic charac-
ter of the aminophenylcarbene reactions.!® Additionally, the simple halodiazirine/amine ex-
change reactions described here should give access to a variety of new aminocarbenes. These
will be the subject of future reports.
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