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Abstract : On treatment with triphenylphosphine epoxy-azides 2 form azirino{ 1,2-ajindoles 6 via Staudinger type aminocy

clization reaction.

The thermal intramolecular azide-olefin cycloaddition (IAOC) has some interesting precedent in synthetic
applications. Because the unsaturated azides are disposed to undergo a variety of mechanistically diverse
transformations, the application of such reactions has been limited to special cases!. Some of the more serious side
reactions reported to occur during the IAOC include the formation of several types of compounds. Thus, olefinic
azides undergo thermal decomposition to givé triazolines which open up to give cyclic imines and 1-
azabicyclo[3.1.0)hexanes®. Similarly, thermolysis of allyl a-azidoalkyl ethers provides either 2,5-dihydrooxazoles
or bicyclic aziridines?, and o-(allyloxy)phenyl azides at 120°C lead to benzoxazines, dihydroazirinobenzoxazines
or 3-alkenylbenzomorpholines through fragmentation of intermediate triazolines®. Faced with such a diversity of
options, we tested several simple o-allylphenyl azides for their regioselective conversion into 1-
azabicyclo[3.1.0]hexane derivatives. This ring system is found as an important structural fragment in complex
natural products with antitumor activity®; in addition it is an interesting synthetic intermediate: ring-opening of the
three-membered ring by acids leads to pyrrolidines under kinetically and piperidines under thermodinamically
controlied condidons®.

Our approach for the preparation of the almost unknown azirino[ 1,2-a] indole ring system’ from o-allylpheny!
azides is based on the initial protection by epoxidation of the double bond of the side-chain followed by Staudinger
reaction with triphenylphosphine to give iminophosphoranes. It is known that iminophosphoranes react intermo-
lecularly with epoxides to form aziridines®, The starting azide 1a was prepared as described in the literature® whereas
the previously unreported azides 1b and 1¢ were prepared by standard chemistry as depicted in Scheme 1.

Epoxidation of azides 1 with m-chloroperbenzoic acid in dry dichloromethane at room temperature led to the
corresponding epoxy-azides 2° in good yields (45-87 %). Compounds 2 can be stored at 0°C for weeks without any

sign of decomposition. Reaction of epoxy-azides 2 with triphenylphosphine in dry chloroform at room temperature
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(95-97 %); d) Pd/C, NaBH, (75-81 %); ¢) NaNO,, HCI, 0° C, then NaN4 (77-88 %).

Scheme 1

led directly to the corresponding azirino[1,2-a]indoles 6'° in good yields (45-90 %). Efforts to improve the yields
of 6 by using tributylphosphine were unsuccessful.

A reasonable mechanism for the conversion 2—6 involves as first step the formation of the iminophosphorane
3 via Staudinger reaction!!. The strongly nucleophilic nitrogen atom opens the epoxide in a 5-exo fashion'? to
generate the betaine 4 which undergoes a N-O migration of the phosphorus to give 5. Triphenylphosphine oxide is
eliminated from 5 and the 1-azabicyclo[3.1.0]hexane ring system is formed via a S, 2-type cyclization (Scheme 2).
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This procedure is also applicable to the preparation of the fully saturated ring octahydroazirino[1,2-a] indole 9.
Thus, the readily available trans-2-allylcyclohexanol'® undergoes stereoespecific azidation by the action of
diphenylphosphoryl azide / triphenylphosphine / diethyl azodicarboxylate' to give the cis-2-allylazidocyclohexane
7 in 33 % yield, which by treatment with m-chloroperbenzoic acid is converted into the epoxy-azide 8 in 63 % yield.
Reaction of 8 with triphenylphosphine in dry chloroform at room temperature leads to 9 in moderate yield (38 %)
(Scheme 3).

Scheme 3

A final word about the selectivity of this procedure is relevant. Thermal decomposition of azide 1c¢ in toluene
at reflux temperature for 4 hled to a mixture of 6-benzyloxy-5-methoxy-7,7a-dihydroazirino[1,2-alindole (8 %)
and 4-benzyloxy-5-methoxyindole (17 %), whereas using this protocol the azide 1c was converted into the corre-
sponding azirino[1,2-a]indole in 35 % overall yicld.

In conclusion the results reported herein reveal that the combination of epoxidation/Staudinger reaction on
o-allylphenylazides provides a selective entry for the preparation of azirino[1,2-alindole derivatives under mild

conditions and compares favourably with other synthetic methods.
Acknowledgements:

We gratefully acknowledge the financial support of the Direccién General de Investigacién Cientifica y
Técnica (project number PB89-0436). ’

References and Notes

1.  Branch, C.L.; Pearson, M.1. J. Chem. Soc. Chem. Commun. 1981, 946; Hudlicky, T.; Frazier, J.O.; Kwart,
L.D. Tetrahedron Letr. 1985, 26, 3523; Pearson, W H. Tetrahedron Lert. 1985, 26, 3527; Hudlicky, T.;
Frazier, J.O.; Seoane, G.; Tiedje, M.; Seoane, A,; Kwart, LD.; Beal, C. J. Am. Chem. Soc. 1986, 108,
3755; Hudlicky, T.; Seoane, G.; Lovelace, T.C. J. Org. Chem. 1988, 53, 2094.

2. Logothetis, A.L.J. Am. Chem. Soc. 1965, 87, 149.

. Hassner, A.; Amarasekara, A.S.; Andisik, D.J. Org. Chem. 1988, 53, 27.

4.  Smith, P.A.S.; Chon, S.P. J. Org, Chem. 1981, 46, 3970.



10.

11.
12.

13.
14,

Nagaoka, K.; Matsumoto, M.; Ono, J.; Yokoi, K.; Ishizeki, S.; Nakashima, T. J. Antibiot. 1986, 39, 1527;
Ishizeki, S.; Ohtsuka, M.; Irinoda, K.; Kukita, K.; Nagaoka, K.; Nakashima, T. J. Antibior. 1987, 40, 60.
Harding, K.E.; Burks, S.R. J. Org. Chem. 1984, 49, 40.

Dopp, D.; Nour-el-Din, A.M. Tetrahedron Lett. 1978, 19, 1463.

Appel, R,; Halstenberg, M. Chem. Ber. 1976, 109, 814; Willeit, A.; Miiller, E.P,; Peringer, P. Helv. Chim.

Acta 1983, 66, 2467.

Compound 2b (R'=Bnz; R*=CH,).'"H n.m.r. (200 NHz, CDCl,) § 2.31 (s, 3H, CH,), 2.53 (dd, 1H, J=2.6, 5.0
Hz, CHH,0), 2.71 (dd, 1H, J=4.7, 5.0 Hz, CH H,0), 2,75 (dd, 1H, J=5.8, 13.5 Hz, CH H Ar), 3.02 (dd,
1H,J=5.0, 13.5 Hz, CH H, Ar), 3.19 (dddd, 1H, J=2.6, 4.7, 5.0, 5.8 Hz, >CH-0), 4.82 (4, 1H, J=11.2 Hz,
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solvent was removed off under reduced pressure and the residue was chromatographed on a silica gel column
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