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Pachysandrine-A (Va), B (Vb), C (VI) and epipachysandrine-A (Xc) are 3,20-
diamino-pregnane type alkaloids having an oxygen function at 4_position, which

1,2)

were isolated from Pachysandra terminalis SIEB, et ZUCC,. Now we wish to

report the syntheses of these alkaloids starting from 3B ,4B~dihydroxy-20a-
dimethylamino-5a—-pregnane (Ia)3) which has previously been synthesized from
ergosterol and is readily available by a few steps transformation from
pachysandrines through a diosphenol (XI)B’Q).

First, the synthesis of pachysandrine-A (Va), one of the major alkaloids of
the plant, is described. Reaction of Ia with p-tosyl chloride in pyridine at
room temperature gave a mono-tosylate (II) in almost quantitative yield,

* * o * o * -1
Cyoly,04NS | m.p. 211-213, [«], -3 , IR 1170, 1100, 925, 868, 819 cm

*

(tosylate); NMR 2,22, 2,70 (4H, A B, q., J=8 c.p.s., aromatic H), 5.58 (1H,

2

m., -CH(0Ts)), 6.15 (1H, m., -CH(OH)), 7.56 (3H, s,, aryl CHB)' 7.82 (6H, s.,

N(CHB)Z), 9,00 (3H, s., 19-CH3), 9.13 (3H, d., sec. CHB), 9,38 v (3H, s., 18-

CH3)' On heating with NaN3 in N-methylpyrrolidones) this tosylate afforded a
crude azide (II1) (IR 2200 cm-1) which was immediately reduced with LiAlHq.

The total product was then formylated as usual and again subjected to the LiAlHq
reduction to give a crystalline residue (IVa),. Purification of this crude
N-methyl compound by alumina chromatography and by recrystallizations of its
picrate (m.p. 244—2470, decom.) gave rise to IVa, C,,H,,ON,, m.p. 214—2150,

[m]D +280. This was found to be quite identical with O,N-desacylpachysandrine
-A (TVa)l) by mixed m,p. and IR (KBr), NMR and MS* spectra, We then used the

natural TVa in the Curther synthesis: partial acetylation of IVa using Ac20—

(] [+
HOAc-p-TsOH gave an O-acetate (IVb), C, H, O N,, m.p. 182-183 , [a]y +12 ,
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TR 1720, 1250 cmnl; NMR 7.95 7 (OCOCHB), which on subsequent benzoylation

yielded Va, 033H5003N2, m,.p. 237-2380,[a]D +90°, identical with natural pachy-
sandrine-A (Va) in every respect. Transformations of pachysandrine-A into
pachysandrine-B (Vb) and C (VI) have already been reportedl).

The synthesis of the next alkaloid, epipachysandrine-A (Xc), was initiated
by partial acetylation of Ia6). Reaction of the diol (Ia) with Ac20—pyridine
afforded 3-mono-acetate (Ib) in good yield, 625H4303N, m,p. 212—2130, [a]D +16°,
IR 3550, 1728, 1250 cm_l; NMR 5.27 (1H, m., -CH(OAc)), 6.17 (1H, m., -CH(OH)),
7.92 Tt (3H, s., —OCOCHB). The facile acyl migration of this acetate was
achieved by treating with alumina to give the 4-acetate (1c), C25H4303N, m.p.
206—2080, la]y +18°, IR 3480, 1725 cm_i; NMR 4,90 (1H, m,, -CH(OAc)), 6.37 t
(1H, m,, -CH(OH)), which was subsequently oxidized by CrOS—HOAc to a keto acetate
(vi1), C25H4103N, m,p. 185_1870, [“JD +89°, IR 1740, 1725 cm—l; NMR 5,02 (1H,
br, d., J=3 c.p.s. ~-CH(OAc)), 8.87 t (3H, 19—CH3). In this oxidation procedure
the B~configuration of the h-acetoxyl group was believed to be unchanged, since
the acid treatment of VI gave a more stable isomer (VIII), C25H4103N, m.p. 185-
1880, [(x]D +5°, IR 1740, 1725 cm_l; NMR 4.92 (1H, br, d., J=11 c,p.s., -CH(OAc)),
8.87 v (3H, 19—CH3) as a sole product,.

The above keto acetate (VII) was then converted to an oxime (IX), C25H4203N2
m.p. 205—2070, [a]D -70, IR 3280, 1734 cm"l; NMR 4,61 v (tH, m., -CH(OAc)), and

stereospecifically reduced by LiA1H47)

to produce a crystalline amino alcohol (Xa
as an essentially single product, which was characterized as a corresponding O,N-
diacetate (Xb), m.p. 220—2250, identified with 3B-methyl ,acetylamino-20a~dimethyl
amino~4f-—acetoxy-S5a—-pregnane (Xb) derived from pachystermine-B (XII) (mixed m.p.,
IR in KBr)B). Finally the Schotten-Baumann condensation of Xa and benzoyl
chloride yielded Xc,C30H4602N-1/2H20, m.p. 290—293°, [q]D +19°, This compound
was shown to be identical with natural epipachysandrine-A (Xc) in all respects.

Thus pachysandrine-A, B, C and epipachysandrine-A were synthesized from

ergosterol,
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