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BPCENT’LY, the structure of decdrobine, an alkaloid first isolated from 

Dendrobium Nobile by Suzuki et al. 
2: , has been investi~ted independently by 

three eroupsl) 13) *A: and the fcraula (I) including the absolute stereostrxture 

has Seen crolosed for this alkaloid. +~~ever, the chwical evidences reTorted 

30 far could not conclusively eliminate two alternative structures (II) or (III? 

Because that 1 rind in the oolecule would be a six zer~bered one was inferred 

lrsinly from the formation of alkyl banzenes by selenium dehydro.enation of 

dendrobine and dendrobinediol, and from the absoryticn bared of the cnrbcnyl group 

in lia snectrwu x:hich originated from the hydroxyl group forming a lactone riw. 

In this coinmunicatian the authors wish to present the decisive evidence 

which leads firmly tc the formula (I) for deqdrobine. 

It ~3s reported that all atte;!?ts to get the nitrogen free substsnce by the 

seccnd stage #ofme?n degradation of the wthine bass (IV) and dihydrcrethine 

(V, R=H) had failedl’ . *~l%.en, cis-eliminstion ~9s e.pplied to a @-oxide derived 

Cl Rr. C. E. Edwards, National Research Ccdncil, Caude, also pointed cut this 
an?biguitg in his private ca~;ticstion to the atithors, and we nrs qrateful 
Tar 1x5 valilnble dircunsxns. 
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from dihydrosethine diacetste. Treatment of dihydromethine with acetic m- 

hydride in pyridine gave the diacetste (VI, F.&c), m?. 99", C21I.;>Ju4 , m*2 J,,*,’ 

1724cm 
-1 

:Cdc), N@5. : 7.96 (>A, singlet, (Xc), 7.93 (SW. singlet, OAc), 5.51- 

6.39 (Z, octet , Xi%-C$,-CBc), !.62-4.8i! (lH, mltiplet,)C&CAc). Cxidation of 

tne_conpomd (71) with monoperphthalic acid in ether furnished a N-oxide (VII), 

“p. 144-147’ (deco r.p. ), C21K37K05~4E20 (bggrosco?ic) which was then subuitted to 

2yrol:aie u&r reduced pressure to give , in excellent yield, en expected des-N 

conpound (VIII), np. ‘W, c K 0 , $21,xl718 (OAC), 1642~ -l 
19 30 4 

Cc=ca,), gmx 

Esjc3-1 (;:C&i2), WI? Z : 5.X-5.39 (2H, c.ulti:let, ; CSCiI,). 

L%clation of (VIII) and lead tetraacetste cleavage of the resulting glycol 

(arorphouis) , J ,lax5356, 3247 (C;i), 1?24~n-~ (Cat) e ave norketone discetate (IX), 

mp. 109-1110, c la;$9O5’ 3, 1727cmS1( UC and ketone goup). hration of R 

ketone group was proved by its positive Cotton effect in tte L33 curve IFS in 

dioxane, :9&7-2150 (trough), Cflylg -553 (peak)) an? by the disappearance of 

olefinic protor. signals in the EGA spectrum 

BroIr.ination of the compound (1%) Dve bromonorketone diacetate (X), np. 

Ml-1430, C1QB27Cjarv J 1721~a-~ 
rn,? x 

(WC md ketone group). ?hat the bromine 
c 

atom introduced hae ny configuraticn was proved by its stronL necztive Cotton effect 

in the OK3 curve ;3D in dioxane, [+12w+ld5~ (peak), ifJ5,2-d210 (trwdl in 

contrast to the corxngound (IX) which geve a we.& positive Cotton effec*t’. The 

PW? spectrwc of (IX) exhibited 3 -nultiplet (lE) St d.7C)rand an octet (ZI?.) at 

f 2 All conpounds given by fornuls in this comnunication z,~ve correct 
elementary anslysis. 

+? 3 All NPR spectra wer? tnker. on Variar, A-G machine in CLCL with SiNed as an 
internal standard; W spectra were aeasmed i? ethanol and IF. spectra on 
Nu:U;o? zull unless otherweise stated. 

+t C Jetails of the stereochenistry of those coqomds are now est8bliched by 
anot:.er series of experinents, these will be presented in elmhere. 



No.20 
1521 

tv> R=H 
(q) R= AC 

AC0 Acd 



1522 No.20 

5.45-6.22r, each originated from ;C&OAc and >CH-C!~-CAc respectively, whereas 

the compound (X) showed one additional proton signal overlap$ng with the latter, 

which appeared centered at 5.56rin CDCl 
3 

and at 5.?8zin CDCl -benzene sixture. 
3 

Since this signal is undoubtedly attributable to the proton geminal to the 

bromine aton, the stmcture (III) for dendrobine is ruled out. Further exami- 

nation on this signal in two solvent system suggested that it was probably 8 

quartet resulting from a X component of an ASX-system. Although the analysis 

is not.conclusive since the peak separation of this signal from the octet due to 

>CE-C%-OAc is rather poor to distinguish definitely each other, this evidence 

suffices to assume that there are two protons present adjacent to the proton 

concerned, thus su&+sting the structure (I) for dendrotine. The validity of 

this asawption was proved es follows. 

Dehydrobromination of the compound (X) with lithium chloride-lithium 

carbonate in dimethylformamide afforded an n,p-unsaturated ketone (XI), ap. 

l!i-7E0, C18H26C5’ ‘_ 
1730 (CAc), 1701 (conjugated five membered ketone), 

1575~m-~ (&Cc), WA-226 mu (log5 3.9). h%?T: 3.91-9.22 (6H, two 

doublets, so isopropyl group), S.73 (3H, singlet, TC-Caj), 7.94 (,H, singlet, 

CAc), 7.89 (jH, singlet, OAc), 5.32-6,W (a, octet,>C:‘-C$-QAc), 4.61-4.88 

(lh, mltiplet , ;Cg-OAc), 3.&3 (lH, quartet, lJli 6.3 c.T.s., jJ$ =2.4 c.p.s., 

olefinic proton), 2.40 (1x, quartet, 1Ji =6.0 c.P.s., IJA =l.F c.p.s., olafi!-ic 

proton). Hydrogenation of (XI) regenerated the s;_tursted ketone (IX), 

eliminating the possiblity of ekeletel rearrangement during the brominstion and 

dehydrobromination process. Thus, the n,f-unsaturated ketone must be represented 

by the formula (XI). 

Fran the evidence descrived above the structure of dendrobine "86 firmly 

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

Aclcrowledgement. Tke a!Jthors zre indebted to ?ir. T. Shine, .%culty of 
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Thanoaceutical Sciences, Kyoto University, for measuremnts of NXR spectra. 
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