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Sumrary: The amide alcohols&&, obtained in one step frcm the sequential reaction of 
N,N-dirrrthylcrotmamide with &thiane Aanion and aryl aldehyde i, were efficiently converted 
into the liqnans galcatin (2) and isqalcatin (2. 

In the preceding Letter,' we demonstrated that the tandem conjugate addition-a- 

alkylation of secondary and tertiary crotonamides (2, 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 I-aryltetralin lignans 

galcatin (2) and isogalcatin (2) (Scheme). Although the lignans represent a well- 
” 

established class of natural products,L they have recently attracted quickening synthetic 

interest3 as a result of the elucidation of unusual new structures, 
'2b 

the revision of early 

structural assignments,4 and the discovery of antileukemic properties in both old (podo- 

phyllane)5 and new (stegane)6 subgroups 

N”’ jit.+)(NRlR2 
G E+ 

1 

Sequential treatment of N,N-dime hylcrotonamide with the ani on of Piperonal dithian (2) 

a: R1 + R2 = * 
R3 = R4 z 

b: R’ = R2 = 
hh 

R3 + R4 = 

CH2, 

Me 

Me, 

CH2 

and veratraldchyde (2) under standard conditions ’ gave a diasterioisomeric mixture of amide 

alcohols 5_a_,swhich were separated by column chromatography: 7 z(=reo): 70%; mp 161-162'C; 

IR u 3390, 1610 cm -'; NMR (CDC13-020) 5 5.03 (lH, d, J=2.6 Hz), 3.87 (lH, d d, 5=7.3, 2.1 Hz); 

6a(erythro); 9':; mp 174-175°C; IR v 3380, 1610 cm-'; AIcp NMR (CDCi,-020) 6 4.48 (lo, d, 5=3.5 HZ), 

3.62 (ZH, d d, J=3.5, 4.9 Hz).*" The major threo isomer (2) underwent smooth cyclization 

with TFA to afford the tetralin & [mp 280-281"C(dec); IR u 1640 cm -'; NMRR 4.46 (lH, d, 

J=10.7 Hr), 4.33 (lH, d d, J=10.7, 2.0 Hz) with the expected thermodynamically more stable 



C-l aryl stereochemistry. Dethioketalization with HgO followed by low temperature basic work 

up lo furnished the keto amide 8a [mp 164-166°C; IR J 1675, 1640 cm-'; NMR s 4.48 (lH, d, 
Cyr 

J=6.1 Hz), 3.57 (lH, d d, J=6.1, 2.0 Hz)]. Brief exposure to warm TFA (epimerization 

at C-3) followed by in situ reduction with 11 
__~__ NaBH4 gave the trans-anti-trans tetralin 9a -__- & 

[mp 154-155°C; IR v 1630 cm-'; NMR 5 4.26 (lH, d, J=10.7 Hz)]. Reduction of 2 with an B-fold 

excess of LiEt3BH by a significant modification of Brown's procedure " yielded 10a as an in- 
- 

separable mixture of phenol alcohols in --':l ratio 13'14 [NMRS 5.72, 5.67 (2 x s, D20-exch, 

ArOH), 3.86, 3.80 (2 x s, OMe), 3.75, 3.44 (2 x d d, 5~11.3, 2.5 Hz, Ctl2OH)]. Sequential 

mesylation, LiEt3BH reduction, 11 and methylation provided galcatin (&).15"6 

Umpolung of the two starting components to $_ and 4a for the tandem Michael addition-a- 

alkylation led to the synthesis of isogalcatin (2b) by an analogous sequence of reactions. 
- 

The mixture of diastereoisomeric amide alcohols 5b,6b was obtained as above. z(ceo~): 87%; 
-MT 

mp 161-162°C; IR u 3400, 1608 cm-‘; NMR (CDCl3-D20) 5 4.97 (lH, d, J=2.2 Hz), 3.49 (lH, d d, 

J=7.6, 2.2 Hz); z(sythro): lo:!; 

(lH, d, J=2.9 Hz), 3.66 (lH, d d, 

verted via 2 [7X; mp 200-202°C; 

(lH, d d, J=ll.O, 2.2 Hz)] and 2 

(lH, d, J=4.9 Hz), 3.50 (lH, d d, 

mp 172-173'C; IR V 3350, 1610 cm -'; NMR (CDC13-D20)6 4.61 

514.9, 2.9 Hz). Using identical conditions, 5b was con- 

IR v 1635 cm -'; NMR$ 4.49 (lH, d, J=ll.O Hz), 4.24 

[89X; mp 172-173'C (dec); IR v '672, 1640 cm-'; NMRS 4.46 

J=4.9, 3.9 Hz)] into 9b [71?; mp 174-174.5"C; IR v 1630 

cm 
-1 

; NMR 3 4.30 (1H, d, J=10.3 Hz)]. AS in the case of z, LiEt3BH reduction of z delivered 

a 3:2 mixture of phenol alcohols 1% [61Z; NMR S 5.44, 5.34 (2 x s, D20-exch), 3.87, 3.63 

(2 x s), 3.73, 3.47 (2 x d d, J=ll.O, 2.0 Hz)]. Mesy'ation, LiEt3BH reduction, and methyla- 

tion afforded isogalcatin (s15'16 . in 52': overall yield from z 
17 
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11 
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MC- 
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