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SYNTHESIS OF (+)-LUPININE AND (#)-EPI-LUPININE USING

REGIOSELECTIVE ALKYLATION OF FUNCTIONALIZED 3-SULFOLENE

Takashi Nomoto and Hirgaki Takayama®
Faculty of Pharmaceutical Sciences, Teikyo University, Sagamiko,

Kanagawa 199-01, Japan

Abstract-~——The regioselective alkylation of 3-(N,N-dimethyl-
aminomethyl)-3-sulfolene was applied to the synthesis of
quinolizidine alkaloids, (#)}-lupinine and (*)-epi-lupinine.

la

We have developed the stereoselective synthesis of conjugated dienes using

direct alkylation of 3-sulfolenes!?r ¢ as a key scep, and found that substituent

effect at the 3-poesition of 3-sulfolene greatly influences the regicselectivity of

the alkylation.2

In this paper, we wish to describe application of the regio-
selective alkylation of functicnalized 3-sulfolene to the synthesis of
quinolizidine alkaloids, (x)-lupinine (1) and (*)-epi-lupinine (2).

Retrosynthetic analysis of quinolizidine ring system (3) starting from 3-sulfolene
(6) was shown in scheme 1. The quinolizidine {3} can be constructed by intra-
molecular imino Diels-Alder reaction3 of 4, and it is obtained by manipulation of
the side chain of 5 which would be prepared using regioselective alkylation of
functionalized 3-sulfolene (6). In this case, 3-(N,N-dimethylaminomethyl)-3-
sulfolene (7), which was readily prepared from ?a—brt)m('}mer_‘hyl—."’hsulfolene4 and

dimethylamine, was chosen®

as the synthetic equivalent of 3-formyl-3-sulfolene
which would be available for the synthesis of many natural products.

To a solution of 3-(N,N-dimethylaminomethyl}-3-sulfolene (7} (1.5 equiv.), ester
iodide (8) (1 equiv.), and HMPA (4 equiv.) in THF was added a solutiocn of LIHMDS

(1.7 equiv,) in THF in one portion at -78°C. After general work up and chromato-

R R (‘:SR/\/\ R
e D 2 GV o O
3 0 4 0

Schmem 1. 3 6

— 2913 —




505

—_— t —> t
505 C0,Bu C0,Bu
Q

7
+ 12

17" 0o But

8
1w 2
Ry R
50,
NMe
2
<:§/\/\ 10 R=(CHy) 5C0,BuT, RZ=H
COR Coln?. t
50, 11+ RL=RZ=(CHy) 5C0,BU
13: R=0H
14 R=NH2
l [ NM |
e NMe
We, 2 2
(SO%\/\COPEC%OAC — A — |
2 R
0 0
15 R=H ~ 17 A 18
16 : R=CHy0AC \J}
2
R
CHO
RiG
() — — €
0
1+ RECHy0H, RZ:H 19

2 RLH, R%CHyOH

Scheme 2,

— 2914 —



HETEROCYCLES, Vol 23, No. 11, 1985

graphic purification, the desired ester (9)6 was obtained as a main product in 337
yield accompanied by 106 (6%Z) and the dialkvlated compound (11)6 (5%). The regio-
chemistry of 9 was confirmed by converting it te the correspending diene (12)6 by
thermal desulfonylation. Treatment of the ester (9) with TFA in CH,Cl, at room
temperature afforded the corresponding carboxylic acid (13), which without isola-
tion was converted to the amide (14)6 in 70% yield (ClCOQEt. Et3N in CHZClz then
comnc. NHAOH)T. The amide (14) was treated with paraformaldehvde (1.1 equiv.) and
cesi-um carbonate in THF, and the crude product was acetylated with acetic
anhydride/pyridine to yield the acetate (15)8 {77%Z) and N,N-diacetoxymethylated
compound (16) (137). Thermelysis of 15 in toluene containing NaHCb3 (5 equiv.) in
a sealed tube at 200°C for 2 h gave the lactam (18) [m/e 208 (M*)y; IR (neat) 1630
cm_l] in 80% yield via desulfeonylation and subsequent intramolecular Diels-dlder
reaction of 17, The lactam {18) was treated with MCPBA (1.1 equiv.) in CH,Cl,
followed by treatment with acid anhydride (Ac,0 or TFAA) to yield the aldehyde
(19) Im/e 179 (M¥y; ly yur (CDC13)6 1.04-2.10 (S9H, m), 4.36, 4.98, and 7.02 (each
1H, m), 9.45 (1H, s); IR (KBr) 1680, 1625 cm_l] in 65% yield. Catalvtic
hydrogenation of 19 gave 20a, b and subsequent lithium aluminum hydride reduction
provided (+)-lupinine (1) [m/e 169 (M), 1y wmr (CDC13)6 1.20-2.40 (15H, m), 2.70-
2.65 (2H, m), 3,71 (1H, d, J=11.0 Hz), 4.18 (1H, dd, J=11.0, 5.0 Hz)] and (% }-epi-
lupinine {(2) [m/e 169 (M*); Iy wme (CDC14) 8 1.10-2.30 (150, m), 2.65-2.95 (2H, =@},
3.35-3.80 (2H, m}] in 28%Z and 50% vield from 19, respectively, The spectroscopic

properties of 1 and 2 thus obtained were identical with those reported.9
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