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ACID-CATALYZED CYCLIZATIONS OF N-VINYL-a-SULFINYLACETAMIDES
A NOVEL SYNTHETIC APPROACH TO ERYTHRINANE
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Summary: Under the Pummerer reaction conditions, N-(l-cyclohexenyl)-N-methyl-a-
(methylsulfinyl)acetamide (7a) cyclized in a 5-endo trigonal fashion through the
intermediary cation (8) to give the tetrahydro-4H-oxindole (10). The reaction

was successively applied to a novel synthesis of erythrinane skeleton.

Recently, the Pummerer reaction intermediate of a-sulfinylacetamide has
been shownl to behave as a highly reactive 1nitiating center for cationic olefin
cyclizations. Thus, under the Pummerer reaction conditions, N-allyl-a-sulfinyl-
acetamide (la or 1b) cyclizes in a 5-exo- or 6-endo-trigonal fashion through the
intermediary carbocation (23 or 2b) to afford the five- or six-membered lactam
(3 or 4). 1In the present letter, we wish to report a 5-endo-trigonal cyclization
of N-vinyl-a-sulfinylacetamide (29) and an application of the cyclization 1into

new synthesis of erythrinane skeleton.
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N-(1-Cyclohexenyl)~N-methyl-a~ (methylsulfinyl) acetamide (7a) was prepared
by N-acylation of N-cyclohexylidenemethylamine (5a) with a-methylthiocacet:ic
anhydride in pyridine, followed by oxidation of the resultant sulfide (§3) with
sodium metaperiodate in agqueous methanol. Treatment of the amide (19) with
equimolar amount of trifluorocacetic anhydride in methylene chloride at 0° gave
the cyclization product, l-methyl-3-methylthio-5,6,7,7a-tetrahydro-4H-oxindole
({9; 22% yield), whose structure was confirmed by 1ts spectroscopic data2 and

chemical transformation into ;}3 by reduction with Raney nickel. The reaction of
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7a 1into £9 is considered to proceed through a 5-~endo-trigonal cycllzatlon4 of
the Pummerer reaction intermediate Qg) to 9.
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In the above reaction, employment of N~(l-cyclohexenyl)-N-[(3,4-dimethoxy-
rhenyl) ethyl]l-a- (methylsulfinyl)acetamide (7b) 1nstead of 7a gave directly the
erythrinane skeleton (14), whose formation 1s explained by a 5-endo-trigonal
cyclization of the Pummerer reaction intermediate (12) to the acyliminium 1on (13)
and successive "acyliminium olefin cycllzatlon"5 of 13. The amide (7b) was
prepared from N-cyclohexylidene-(3,4-dimethoxyphenvl)ethylamine (5b) by the pro-
cedure employed for the preparation of 7a. Treatment of 7b with two equivalents
of anhydrous p-toluenesulfonic acid i1n boiling dichloroethane under continuous
removal of water afforded 15,16-dimethoxv-7-methylthio-cis-ervthrinan-8-one (14;
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mp 169.5-170.5°, 60% yield), accompanied
derivative (135; mp 124-128°, 8% yield).
established by thelr spectroscopic data6

formations. Oxidation of ;3 with sodium
followed by thermolysis of the resultant

about syn elimination of methanesulfenic
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by a small amount of 3-benzazepin-2-one
The structures of 14 and 15 were

and the following chemical trans-
metaperiodate 1n agqueous methanol
sulfoxide in boiling toluene brought

acid to give 15,l6-dimethoxyerythrin-6-

en-8-one (16; 8l% yield), whose spectroscopic data were in good accord with those
reported.7 This ready elimination allows us to assign a relataive configuration
of the methylthio group and Cg-H 1n 14 as c1s.8 Reduction of 14 with Raney

nickel 1n boiling ethanol gave 15,16-dimethoxy-cis-erythrinan-8-one (ng; 99%
yi1eld), which was successively converted into 15,1l6-dimethoxy-cis-erythrinane
(18; mp of picrate 181-183°, 11t.10

hydride 1in 78% yield.

182-183°) by reduction with lithium aluminum
Reduction of 15 with Raney nickel gave the 3-benzazepin-

2-one (i?; mp 197.5-198°. llt.ll 192-194°) 1n 84% yield.
0
MeO N N
NH
Me 4
R
15 R=SMe Me Me Me0 Me
19 R=H 16 17 18
Pad P o~ —

The present one step construction of erythrinane skeleton involving double
olefin-cyclizations 1s interesting as a new method for the spiro compounds, and
1s of preparative value.
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