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Abstract: Photocyclization of substituted o-aminophenylketone 1b
leads in high yields to indolinol 3b. Depending upon the substituent
R2 and on the solvent either cis-products (10: R2=COX) or trans-
products (12: R2=Ph) are formed predominantly.
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Dihydrobenzofuranols 3a can be easily synthesized by
Norrish-Yang photocyclization of phenylketones 1a,
whereby biradicals 2a are the decisive intermediates.1,2

Surprisingly, analogous photocyclizations of 1b leading
to dihydroindolinols 3b were impossible until now.3,4 

Scheme 1

Because some antagonists of neurotransmitters have dihy-
droindolinols as substructures,5 it was appealing to find
out whether appropriate conditions for a photoinduced
ring closure of 1b exist. From studies of photocyclization
reactions of amino acids it is known that strong electron-
withdrawing substituents at the nitrogen atom increase the
yield of photocylization products.6 We therefore intro-
duced a trifluoromethanesulfonyl group at the aniline ni-
trogen of 1b and observed photocyclizations to
dihydroindolinols 3b in high yields and high stereoselec-
tivities. The phenyl ketones 6 and 8 were synthesized us-
ing standard procedures.7,8,9

Photolysis10 of the ester or amide containing phenyl ke-
tones 9a-c led predominantly to cis-products cis-10a-c
(Table 1).11 Thus, from amide 9c the cis-isomer 10c is
formed in 90% yield with a 98:2 cis:trans stereoselectivi-
ty. This cis-orientation of the OH- and the COX-groups is
not unexpected because OH is less bulky than CO2Me or
Ph and it can form H-bridges with the COX substituent.

Surprisingly, the corresponding phenyl substituted photo-
educts 11a,b yielded mainly trans-12a,b,12 the less stable
products where the bulky groups R1 and Ph are cis to each
other (Table 2). Starting from 11a products 12a are
formed in 90% yield with a 4:96 cis:trans ratio.
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a,b

Scheme 2

D
ow

nl
oa

de
d 

by
: Q

ue
en

's
 U

ni
ve

rs
ity

. C
op

yr
ig

ht
ed

 m
at

er
ia

l.



LETTER Diastereoselective Photocyclization to Dihydroindolinols 1589

Synlett 1999, No. 10, 1588–1590 ISSN 0936-5214 © Thieme Stuttgart · New York

The photochemistry starts by intramolecular H-abstrac-
tion from triplet ketones.13 For a cyclization of the inter-
mediate biradical a triplet-singlet interconversion has to
occur. This interconversion is favored by a twisted con-
formation 13 in which two radical p-orbitals can interact
with each other.14 Ab initio calculations15 demonstrate that
in analogous monoradicals the barriers of rotation around
the benzylic α-bond are much higher than those around
the β- and γ-bonds. If this holds also for triplet biradical
13, the conformation 14 in which the OH-group adopts a
sterically favorable conformation can be reached easily.
Triplet-singlet interconversion of 14 and a rapid cycliza-
tion of the singlet biradical16 leads to the thermodynami-
cally less favored trans-products (11 → trans-12). In
reactions where R2 carries a carbonyl group intramolecu-
lar H-bridging between the hydroxyl and carbonyl groups
can overcompensate the steric effect.2 This leads to a pre-
dominant formation of cis-products (9 → cis-10).

Figure 

In polar solvents the amount of trans-products increases
because polar solvents increase the bulk of the OH-group
by solvation and break possible H-bridges between the
hydroxyl and carbonyl groups.2 These solvent effects are
shown in Table 3.

In conclusion, the photocyclization of o-aminophenylke-
tones 9 and 11 afforded in high yields and high stereose-
lectivities the corresponding dihydroindolinols 10 and 12,
respectively. 
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