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BENZODIAZEPINES. 2.t
PHOTOCHEMICAL TRANSFORMATION TO INDOLES
Martin Steinman® and Yee~8Shing Wong

Department of Medicinal Chemistry, Schering Corporation,
Bloomfield, New Jersey 07003

(Received in USA 11 March 1974; received in UK for publication 6 May 1974)

Irradiation of the l-alkyl-2,3-dihydro-l,i-benzodiazepines la-d leads to
the corresponding indoles 2a-d4. This is a novel and preparatively useful
phototransformation.2 An alkyl group is required in the l-position since le
(R=H)3’h and 1f (R=COCH3)u did not undergo this chemistry. Likewise a p-
nitrophenyl group (lg) prevented the reaction, and starting material was

recovered in these cases.
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A large scale photolysis of la in methanol (5 g/250 ml) for h hours at
room temperature led to an isolated yleld of 70% of 2a. The irradiation was
carried out under nitrogen in an immersion apparatus utilizing a Hanovia hso-
vatt medium~pressure guartz mercury-vapor lamp with a pyrex filter. Glacial
acetic acid gave results comparable to methanol, but there was no reaction in
dry acetonitrile. When benzene (dry, analytical reagent) was used as solvent,
the reaction proceeded extremely slowly as Judged by tle, which indicated a
trace of product after one week. No sensitization was observed upon photoly-~
sis in benzene with added benzophenone.

Photolysis of la in acetonitrile containing trifluoroacetic anhydride or
in neat acetic anhydride resulted in formation of indole Z2a.

The previously reportedl benzodiazepines la,b,c as well as the new
compounds ld,g were prepared by Bischler-Napieralski reaction.5

Compound 2¢, synthesized unambiguously by the alkylation of the anion of

indole 3 with C13CS0,0CH,CF3, was identical with the photoproduet.l’6
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Some of the spectral and physical data for the indoles 2a-4 are listed in

the table.
SPECTRAL AND PHYSICAL DATA
UV (MeOH) NMR (60 MHz) MS (m/e)® M.p., %t
CDC1,

A max log € Smus J (Hz)

2a 225 nm 4.53 L.64 (g, 2H) 9 327 80-83
260 h.12

2b 222 L.u8 4.59 (g, 2H) 9 293 75-76
264 L.ok

2¢ 225 h.46 L.60 (g, 2H) 9 309 129-130
261 4.18

24 228 4.51 3.74 (g, 3H) 303 78-80
265 L.17

® In each case the moleculsr ion is the base peak.

* All compounds were recrystallized from ether-hexane; 2a,b, and d

wvere first chromatographed on silica gel with ether-petroleum ether.

The mechanism of the reaction is currently under investigation. With the
avallable evidence several possibilitieg are wiable. A radical initiated
process may be involved since addition of a catalytic amount of benzoyl per-
oxide to the solution of compound la in benzene resulted in the formation of a
substantial amount of indole 2a in 4 hours. It was postulated that a nitro
group in the position paras to the imine bond (lg) would prevent reaction and
this was found to be the case. Possibly a stable resonance form of an excited

triplet state i: involved, such as A.
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