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RECENTLY, the structure of dendrobine, an alkaloid firet isolated from
\
Dendrobium Nobile by Suzuki et 31.2/, has been investigated independently by

1),3),4)

three groups and the formula (I) including the absolute stereostructure
has been rroposed for this alkaloid. ‘iowever, the cheuwical evidences reported
50 far could not conclusively eliminate two alternative structures (II) or (IIIjl
because that i ring in the molecule would be a six membered one was inferred
rainly from the formation of alkyl benzenes by selenium dehydro enation of
dendrobine and dendrcbinedicl, and from the absorpticn band of the carbenyl group
in IW spectrum which originated from the hydroxyl group forming a lactone rirg.
In thie commumication the authors wish to present the decisive evidence
whick lsads firmly tc t#e formula (I) for dendrobine.
It was revorted that all atteunts to get the nitrogen free substance by the
seccnd stage Rofmann degradation of the uethine base (IV) and dihydrcwethine

7\
(V, ®<H) had failea .+ 'Then, cis-elimination was spplied to e H-oxide derived

%1 Dpr. C. . Bdwards, National Research Council, Canada, alsc pointed cut this
ambiguity in his private communicstion to the authors, and we are gratefnl
for hig valusble discussicns.,
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from dihydromethine diacetate. Treatment of dihydromethine with acetic an-
hydride in pyridine gave the diacetate (vi, B=ic), mp. 99°, C_. K NO*Z ‘) *3
N T R 24 Tt T4 Vonex
-1 . *7
1724cw ~ [Oac), NMR’ 7T : 7.98 (%H, singlet, Cdc), 7.93 (3H, singlet, OAc), 5.51-
6.39 (28, octet, >CH-CH,-Chc), 4.62-4.82 (1H, multiplet, >CH-CAc). Oxidation of
the compomd (VI) with monoperphthalic acid in ether furnished a N-oxide (VII),

ap. 144-147° (decown.), € NOS-AHZO (hygroscopic) which was then submitted to

21H37
pyrolysis under reduced pressure to give, in excellent yield, an expected des-N

-1
7y o H N T f
compound (VIII), mp. 78°, Cygs004r ?maxl7l8 (cAc), 1642cu (,c.caz), e

£ca (;>czcn'2), MR T : 5.16-5.39 (2H, multiplet,jCH:CHz).

Gsuolation of (VIII) and lead tetraacetste cleavage of the resulting glycol
(axcorphous),\)ﬂaxﬂ%, »247 (GH), 1724cm-l (Cic) save norketone diacetate (IX),
ap. 109-111°, ClBHZ 05,\)w17276m—1(0_’>.c and ketone group). Foruation of a
ketone group was proved by its positive Cotton effect in the (XD curve [ED in
dioxane, :4’)257-2150 (trough), (¢3:19—558 (peak)) and by the disappearance of
olefinic proton signals in the NNR spectrum.

Brorination of the compound (IZ) zave bromonorketone diacetate (X), mp.
141-143°, 01813270531', ‘)max1721cm-l (Cic 2nd ketone group). That the bromine
atom introduced has ~ configuraticn was proved by its stron: negztive Cotton effect
in the OFD curve (RD in dioxsne, E¢3290+1454 (pesk), thﬂ.j 4571210 (trough)J in
contrast to the compound (IX) which gave a weak positive Cotton ef‘fec);:A. The

V¥R spectrum of (IX) exhibited a -mltiplet (1¥) at 4.70 Tand an octet (2B) at

# 2 All compounds given by formula in this comwunication gave correct
elementary analysis.

* 3 All NMR spectra were tsken on Varian A-6C machine in CICl. with &iMe, as an
internal standard; UV spectra were measured in ethanol and IR spectrz on
Nujol mull unless otherweise stated.

x 4 Details of the sterecchemistry of these compounds are ncw estsblished by
anotrer series of experiuents, these will be presented in elswhere.
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5.45-6.227 , each originated from >CH-OAc and )CH-C]_IQ-CAC respectively, whereas
the compound (%) showed one additional proton signal overlapping with the latter,
which appeared centered at 5.567 in CDCl3 and at 5,887 in CDClB-benzene mixture.
Since this signal is undoubtedly attributable to the proton geminal to the
bromine atozn, the structure (III) for dendrobine is ruled ocut. Further exami-
nation on this signal in two solvent systems sugpested that it was probably s
quartet resulting from a X component of an ABX-system. Although the analysis
is not.conclusive since the pesk separation of this signal from the octet due to
}CH-CEZ-OAC is rather pcor to distinguish defiritely each other, this evidence
suffices to assume that there are #W0 protons present adjacent to the proton
concerned, thus sugsesting the structure (I) for dendrotine. The validity of
this assunption was proved as follows.

Dehydrobromination of the compound (X) with lithium chloride-1ithium
carbonate in dimethylformamide afforded an ~,R-unsaturated ketcne (z1), mp.
75-78°, €. H_ 0O

18726 5’ ¥ nax
1575¢n™ > (Co=c2), UVA 226 mp (1log€, 3.9). NMRT: 8.91-9.22 (6H, two

1730 (CAc), 1701 (conjugated five membered ketone),

doublets, an isoprepyl group), 8.73 (3H, singlet, EC-CHB.). 7.94 (3H, singlet,
Cac), 7.89 (3H, singlet, OAc), 5.32-6,00 (24, occec,/\cza_cgz-mc), 4.61-4.88
(18, multiplet, >CH-OAc), 3.83 (1H, quartet, 131 =6.0 c.p.s., |J2| =2.4 c.p.s.,
olefinic proton), 2.40 (1H, quartet, IJl' =6.0 c.p.8., IJé =1.& c.p.s., olefiric
proton). Hydrogenation of (x1) regenerated the szturated ketone (IX),
eliminating the possiblity of skeletal rearrargerment during the bromwination and
dehydrobromination process. Thus, the a,P-unsaturated ketone must be represented
by the formula (X.I)

Fron the evidence descrived above the structure of dendrobine was firmly

established as the formula (I) including the absolute stereostructure.

Acknowledgement. Tke authors are indebted to ir. T. Shingu, Jfaculty of
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