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A FACILE PREPARATION OF B-(TRI-N-BUTYLTIN)ACRYLAMIDES
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Reaction of phemyl  I-(tri-n-butylstannyl)vinyl thioether and related compounds with
reactive isocyanates provides rapid access to B-(tri-n-butylstannyl)acrylamides which
themselves serve as useful precursors for the genmeration of the synthetically versatile (-

lithioacrylamide anions.

In connection with a programme of work related to the development of novel strategics for the
synthesis of functionalised bi-cyclic B-lactams, we had occasion to investigate the reaction
between the vinylstannane (1) and chlorosulphonyl isocyanate,] CSI (2). Whereas the reaction
between CSI (and reactive isocyanates) and enol ethers and esters has been the focus of much
recent attention,2? the analogous reaction with functionalised thioenol ethers has been
largely left unexplored.2b In this regard, we were encouraged by Buynaks observation3 that
functionalised allenes (3) underwent relatively clean cycloaddition reactions with reactive

isocyanates to afford the B-lactams (4) in moderate yields (Scheme 1),
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In contrast, we have observed that reaction of the readily available?? vinylstannane (5) with
CSI in ethereal solvents at low temperature (-78 ©C ) followed by reductive removal of the
chlorosulphonyl residue cleanly afforded the unsaturated amide?® (5) in high yield (85%)
(Scheme 2). Of interest was the observation that the reaction is both highly chemoselective and
stereoselective, producing the Z-isomer (5) with »95:1 selectivity .

The double bond geometry in (5) was initially inferred as being Z- from the relatively largeS
coupling constant between Ha and the tin residue at C-3 (J 117/119 $n- Ha = 80, 84 Hz).
Subsequent chemical investigations indeed confirmed this assumption. Hence, treatment of
the amide (5) with a slight excess of n-BuLi (3.3-4.0 equivalents) at low temperature (-78 ©C 10 -
109C) cleanly lead to transmetallation, presumably vig the tri-anion6 (6), which upon
protonation at -70°C led to the isolation of the acrylamide derivative (7) in 84% yicld. Again,
this process was highly stereoselective affording the acrylamide (7) in an isomerically pure
form, as judged by an examination of its 1H nmr spectrum ( J [ - HB = 15 Hz ). Alternatively,
reaction of the amide (5) with MCPBA (1 equivalent, RT, CH2Cl7) yielded the sulphoxide (8) in
excellent isolated yield (86%), in which the proton Ha had experienced a downfield shift from
5.65 to 7.5 ppm ( J 117/119Sn - Ha = 70, 74 Hz ), indicative of a cis - relationship between the

sulphur residue at C-3 and the hydrogen at C-2 (Scheme 2).
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Reaction of the stannane ( 1 ) with the less reactive tosyl isocyanate (2 equivalents, ether,
reflux ) for 24 hours led to the formation of two isomeric amides. The major { 61%) product
being the Z - amide (9) (J 117/119 Sn - Ha = 72, 76 Hz) and the minor product (<10% ) being the
the E - jsomer (10 ) ( 7 117/1198n - Ha = 45 Hz ). Again, reaction of the major isomer (9) with a
slight excess of n-BuLi at low temperature produced a stable di-anion (11) which on
protonation at -78°C ( acetate buffer, pH 5) afforded the tosamide (12) (J Ha-gp= 15 Hz ) in 60%
yield after chromatography. Similarly, reaction of the enol ether (13) with tosyl isocyanate
resulted in the isolation of the tosamide (14) in 86% yield (> 95% Z - isomer).
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Whereas, reaction of the heterocyclic stannanes (15) and (16) with CSI merely resulted in the
formation of complex reaction mixtures, the analogous reactions with tosyl isocyanate ( 1
equivalent, ether, reflux, 24 hours) cleanly afforded the tosamides (17) and (18) in moderate
yields ( 65% and 55% respectively). Surprisingly, 4-methoxyphenyl isocyanate was

completely unreactive under identical reaction conditions.
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Of synthetic importance is the observation that the above reactions are highly
chemoselective? providing a rapid, steroselective high yielding route to functionalised
vinylstannanes.3 Interestingly, the outcome in these rections is at variance with the recent
results reported by Page? in which reaction of the functionalised silanes (19) with CSI
afforded the amides (20). Clearly the nature of the substituent has a pronounced effect upon

the exact course of the reaction of heterofunctionalised alkenes with reactive isocyanates.
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It should be noted that both the tri-anion ( 6 ) and the di-anion (11) are stable species,lo even
at 09C, and that reaction of such species with a variety of electrophiles could lead to the facile
preparation of functionalised acrylates. For example, reaction of the tri-anion (6) with
benzophenone (2 equivalents) at -780C, followed by an aqueous quench led to the isolation of
the hydroxy-amide (21) in 62% yield. The use of these intermediates in natural product
synthesis is currently under investigation and the results of these studies will be reported

elsewhere. 11
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