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Total Synthesis of the Alkaloid (+)-Dendrobine

By Yasvo InusBusHI* TourU KikucHi, Tosuiro IBUka, KrvosHl TANAKA, IKUTARO Saji1, and Kazuo TOKANE

(Faculty of Pharmaceutical Sciences, Kyoto University, Kyoto, Japan)

Summary Dendrobine, an alkaloid from Dendrobiusn DENDROBINE (20) was first isolated from the Chinese drug
species, has been synthesised. Chin-Shih-Hu by Suzuki ef al.! in 1932 and its structure was
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established independently by three groups? in 1964. There
has been some interest? in its synthesis but the complication
of asymmetry (seven centres) has prevented a successful
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synthesis.
dendrobine.

The ketol (1)* was converted into the tosylate (2), m.p.
110°, which was treated with NaCN in DMSO to give the
keto-nitrile (3), m.p. 71—73° (809%,). Hydrogenation of (3)
over 5%, Pd-SrCO, afforded the saturated keto-nitrile (4),
m.p. 76° (93%). Treatment of (4) with Br, (1 equiv.),
followed by dehydrobromination provided the enone (5),
m.p. 89° and the keto-nitrile (3) (ratio, 1:3—4). After
acetalisation, compound (5) was refluxed in KOH-HO-CH,-
‘CH,-OH-H,O (2:4:1) and deacetalisation of the product
with dilute HCI gave the keto-acid (6), m.p. 150—152°, and
the keto-lactone (7), m.p. 95°. When refluxed in HO-CH,-
‘CH,, OH with 259%, H,SO,, compound (6) gave more
keto-lactone (7). The overall yield of (7) from (5) was
> 559%,. Compound (7) was heated with aq. MeNH, in the
presence of HCl to give the lactam (8), m.p. 105°, (> 80%,)
and this lactam was then successively treated with PriMgBr,
KHSO,, I,-~AcOAg-AcOH-H,0,% H,0-MeOH-KOH, and
CrO,—pyridine to afford the enone (9), oil, [§ (CDCl,) 3-57
(s, 7a-H) and 6-61 (q, J 1 and 5 Hz, 5-H) p.p.m.] and the
enone (10), m.p. 83° [8 (CDCL,) 3:82 (q, J 1 and 4 Hz, 7a-H)
and 6-46 (q, J 4and 1 Hz, 7-H) p.p.m.] in 10 and 209, yield,
respectively. Hydrocyanation of (9) with Et,AICN® gave
three isomeric cyano-ketones (11), m.p. 199-—-200° [§
(CDCly) 3-36, (q, J 1 and 4-5 Hz, 5-H,,) p.p.m.], (12), m.p.
133°, [8 (CDCl,) 3:22 (q, J 8-5 and 10 Hz, 5-H,,) p.p.m.],
and a compound, m.p. 123°, in which the configurations of
the isopropyl and cyano-group is not certain in 18, 29, and
209% yield, respectively. Reduction of (11) with NaBH,,
followed by hydrolysis with aq. KOH and acidification
with dilute HCI, yielded (4)-oxodendrobine (18), m.p.
183—184°, and its isomer (19), m.p. 182° in 25 and 509,
yield, respectively. Alternatively, (4-)-oxodendrobine
alone was obtained in 409, yield from (12) via the methyl
ester (13), m.p. 145—146°, and the hydroxy-ester (15), m.p.
170—171°. (4-)-Oxodendrobine was also obtainable from
(12) via the hydroxy-nitrile (14), the imino-lactone (16), and
the N-tosylate (17). Reduction of (Z-)-oxodendrobine by
Borch’s method? gave (4 )-dendrobine (20), m.p. 131—132°,
identical with an authentic sample of natural dendrobine
in all respects except the specific rotation.

We report here a complete synthesis of (4)-
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