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Summary: The amide alcchols 3,6, obtained in one step from the sequential reaction of
N, N—dlnethylcrotonamlde with dithiane 3 anion and aryl aldehyde 4, were efficiently converted
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In the preceding Letter, we demonstrated that the tandem conjugate addition-a-
alkylation of secondary and tertiary crotonamides Qll, comprising the formation of two new
C-C bonds in one step, is a synthetic method of considerable scope and generality. Herein we
describe the application of this strategy to the preparation of the T-aryltetralin Tignans
galcatin (EE) and isogalcatin QEE) (Scheme). Although the lignans represent a well-
established class of natural products,2 they have recently attracted guickening synthetic

1nterest3 as a result of the elucidation of unusual new structures,gb the revision of early

structural assignmentsi4 and the discovery of antileukemic properties in both old (podo-
5 &
phyllane)” and new (stegane)” subgroups.
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and veratraldehyde (4b) under standard conditions] gave a diasterioisomeric mixture of amide
Vot al

alcohols 5a,6a which were separated by column chromatography:/ Ga(threo): 70%; mp 161-162°C;
AL AP A

TR v 3390, 1610 Cm-]; NMR (CDC13‘DZO)‘S 5.03 (1H, d, J=2.6 Hz), 3.87 (IH, d d, J=7.3. 2.7 Hz)k

éi(erythro); 9%; mp 174-175°C; IR v 3380, 15610 Cm‘]; NMR (CDC13—D20) § 4,48 (1H, d, J=3.5 Hz),

. o 8.9 . y . P ) . L N s
3.62 {2H, d d, J=3.5, 4.9 Hz). >~ The maJor threo 1somer {d5a) underwent smooth cyciization
Lareo 23

with TFA to afford the tetralin Zgl[mp 280-281°C(dec); IR v 1640 cm—]; NMR S 4.46 (1H, d,

J=10.7 Hz), 4.33 (1H, d d, J=10.7, 2.0 Hz) with the expected thermodynamically more stable
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C-1 aryl stereochemistry. Dethioketalization with Hgd followed by law temperature basic work
uplO furnished the keto amide ﬁg [mp 164-166°C; IR v 1675, 1640 cm_]; NMR § 4,48 (H, d,
J=6.1 Hz), 3.57 (1H, d d, J=6.1, 2.0 Hz)]. Brief exposure to warm TFA (epimerization
at C-3) followed by in situ reduction with NaBH41] gave the trans-anti-trans tetralin Ja

[mp 154-155°C; IR v 1630 Cm_]; NMR S 4.26 (1H, d, J=10.7 Hz)}]. Reduction of 23 with an 8-fold

excess of LiEtSBH by a significant modification of Brown's procedure12 yielded 10a as an in-

separable mixture of phenol alcohols in ~1:1 ratiol?”M [NMR 5 5.72, 5.67 (2 x s, DZO—exch,

ArQH), 3.86, 3.80 (2 x s, OMe), 3.75, 3.44 (2 x d d, J=11.3, 2.5 Hz, CEQOH)]. Sequential

mesylation, LiEtsBH reduction,]] and methylation provided galcatin (Za).ls’}6
A

Umpolung of the two starting components to 3b and ﬁé for the tandem Michael addition-o-~
alkylation led to the synthesis of isogalcatin (2b) by an analogous sequence of reactions.
AN

The mixture of diasterecisomeric amide alcohols 5b,6b was obtained as above. 5b{threo): 87%;
AV A A

1

mp 161-162°C; IR v 3400, 1608 cm '; NMR (CDCI -DZO) 5 4.97 (1H, d, J=2.2 Hz), 3.49 (14, d d,

3
1

J=7.6, 2.2 Hz); Eg(ggythro): 10%; mp 172-173°C; IR v 3350, 1610 cm '; NMR (CDC1,-D,0) 5 4.61

372
(TH, d, J=2.9 Hz), 3.66 (1H, d d, J=4.9, 2.9 Hz). Using identical conditions, EE was con-

verted via 7b [72%; mp 200-202°C; IR v 1635 cm']

; NMRS 4.49 (1H, d, J=11.0 Hz), 4.24

(1H, d d, J=11.0, 2.2 Hz)] and 8b [89%; mp 172-173°C (dec); IR v 1672, 1640 cm_1; NMR 5 4.46
{(1H, d, J=4.9 Hz), 3.50 (1H, d d, J=4.9, 3.9 Hz}] into 22 [71%; mp 174-174.5°C; IR v 1630
en”s MRS 4.30 (1M, d, J=10.3 H2)1. As in the case of %a, LiELBH reduction of 3 delivered
a 3:2 mixture of phenol alcohols 192 [61%; NMR S 5.44, 5.34 (2 x s, DZO-exch), 3.87, 3.63

(2 x s}, 3.73, 3.47 (2 x d d, J=11.0, 2.0 Hz)]. Mesylation, LiEt3BH reduction, and methyla-
(2b)15’]6 17

tion afforded isogalcatin in 52% overall yield from 199:
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