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A new effective method for introduction of Michael acceptors
into isoquinoline and B-carboline systems has been developed by
means of tin reagents. Deprotection of the N-allyloxycarbonyl-1-(2-
methoxycarbonyl)prop-2-enyl adducts affords novel o-methylene-
v-lactams fused with isoquinoline and [-carboline systems.

Development of effective methods for introduction of useful carbon functional
groups into nitrogen heterocycles has been one of the key objectives in heterocyclic
synthesis. We have reported that several kinds of tin reagents react with C=N bonds
activated by a variety of acyl chlorides in a highly selective manner, providing
efficient methods for introducing unsaturated carbon functional groups.1)

Although 2-alkoxycarbonyl- and 2-cyanoallylic tin reagents have been widely
used as Michael acceptor transfer reagents in radical reactions,2)  few nucleophilic
reactions of the reagents have been reported probably due to their reduced
nucelophilicity.3) We have recently reported that the above electron deficient allylic
tin reagents show their remarkable regioselectivity in addition reactions to 4-
acylpyridinium ions.4)  We now report that 2-alkoxycarbonyl- and 2-cyanoallylic tin
reagents readily react with C=N bonds incorporated in isoquinoline and B-carboline
systems when activated by a variety of acyl chlorides, thus providing a convenient
method to introduce the Michael acceptors into the nitrogen heterocycles.  The
resulting adducts may be versatile synthetic intermediates in heterocyclic synthesis.

When methyl chloroformate was added to a mixture of isoquinoline (1) and 2-
methoxycarbonylprop-2-enyltributyltin  (2) in dichloromethane, the addition reaction
proceeded smoothly to give 2-methoxycarbonyl-1-(2-methoxycarbonyl)prop-2-enyl-
1,2-dihydroisoquinoline (4a) in 83% vyield.9) The similar reaction of 2-cyanoprop-2-
enyltributyltin (3) as above gave the 1,2-adduct 4b in 82% yield.
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Furthermore, it has been found that 3,4-dihydroisoquinolines 5a and 5b also
readily react with 2 or 3 when they are activated by a variety of acyl chlorides. The
results are summarized in the Table 1.

R1

Rm ;i/ CICOR3
R N CHCly R COR3

5a:R'=H 2 ; R? = COoMe 0°Ctort
5b : R' = OMe 3;R2=CN

Table 1. Reactions of Allylic Tin Reagents (2 and 3) with 3,4-Dihydroisoquinolines
(5a and 5b) Activated by Acyl Chlorides

Entry R! R2 R3 Time/h?  Product Yield / %
1 H (5a) CO,Me (2) OMe 3 6 86
2  OMe(5b) CO,Me (2) OMe 3.5 7 90
3 H (5a) CN (3) OMe 8 8 93
4  OMe (5b) CN (3) OMe 14 9 91
5 H (5a) CO,Me (2) OAllyl 15 10 93
6 OMe(5b) CO,Me (2) OAllyl 4 11 91
7 H (5a) CO,Me (2) CH,Br 15 12 80
8 H (5a) CO,Me (2) CHClI, 15 13 88
9 H (5a) CN (3) OAlly! 6 14 81

a) Reaction time at rt. b) Isolated yields.

As shown in the Table 1, Michael acceptors are readily introduced into
isoquinoline systems by this simple method and a variety of acyl chlorides can be
tolecrated as the activating agents. Thus, o-haloacetyl groups, which may be useful
functional groups, are simultaneously introduced into isoquinoline systems (entries 7
and 8).

This simple method can be also applied to the introduction of 2-methoxy-
carbonylallyl group into tetrahydro-B-carboline system, the 1-substituted derivatives

of which are widely found in a number of indole alkaloids.®) Thus, the reaction of 2
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with 3,4-dihydro-B-carboline (15) activated by methyl chloroformate gave the adduct
16 in 85% yield. Similarly, the reaction using allyl chloroformate as the activating
agent gave the adduct 17 in 84% yield.
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Next, we examined deprotection of N-allyloxycarbonyl groups of the adducts,
because intramolecular cyclization may lead to o-methylene-y-lactams which have
been interested in their physiological activities.”) Deprotections of the N -
allyloxycarbonyl adducts 10,11, and 17 were conducted under the usual
conditions.8) Thus, reactions of 10 and 11 with formic acid in the presence of
catalytic amount of Pd(PPh3)4 and PPh3 gave directly a-methylene-y-lactams 189)
and 19 in 72 and 70% yields, respectively. Similarly, deprotection of 17 afforded a
novel o-methylene-y-lactam 20 fused with tetrahydro-B-carboline system in 69%
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In summary, we have shown a new effective method for introduction of Michael
acceptors into isoquinoline and p-carboline systems by means of tin reagents.
Removal of N-allyloxycarbonyl groups affords novel fused a-methylene-y-lactams.
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