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STUDIES on the basic components 

nobile LINDL.) have resulted in 

dendrobine') , its metho-salt 2) , 

of the Chinese drug "Chin-Shih-Hu" (Dsndrobium 

the isolation of four crystalline alkaloids; 

nobiline3) (=nobilonine4)) and dsndramine'). 

Among these the structures2)t3)~4) of the first three have been established. 

In this communication the authors wish to report the structure elucidation 

of dendrine which was first isolated as a minor alkaloid from this drug. 

Dendrine (I). mp.* 191-19P has a molecular formula C19R29h~4*; mol. weight 

335 (mass spect.*); p&x' 5.2: ~c$=-ll4" (c.O.85, CHC$); IR,>z3 1767 (f- 

lactone) and 17271x1-~ (ester carbonyl group); Ma*, 8.190-9.15 (6H, doublet, iao- 

pmpyl), 8.64 (jH, singlet,~C-C$)~,7.54 (jli, singlet, ;N-CH3), 7.15 (lH,. 

doublet, J =2.8 c.P.s.,, -N+-II), 6.35 (jH, singlet, -0-CH3)s 5.11r(lH, quartet, 

Jl =5.0 c.p.8.. J2 =2.6 c.p.s. +-II). 

* All melting points were observed on a Kofler type micmscopic hot stage and 
are uncorrected. All compounds given by formula in this communication gave 
correct elementsry analysis. All PKa' values were measured in 505; EtOIi. 
All NMR spectra were taken on Vsrisn A-60 machine in CDCl3 with SiKs4 as an 
internal standard. Xass spectrum was measured with a Ritachl mass qsctm- 
meter model E,llJ 6C equipped with a heated inlet system: 
m/e 6Wo; Chamber voltage 80 V.; 

Ion accel. voltage 
Total emission .3%1_4; Target durrent 55uA. 
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Fror the ?ar?llelisn of I1 vd !Y 2 sxectr of dendrine 2nd these of 

dendrobine it wculd be znticipr. t d e that dendrine h-is the s:i:ce skeletcn as that 

of dendrohine (II), and the Xi sigmls At 7.15 (la, doublet) and j.llZ(X, 

quartet) suzcest the p_;rtial stmcture of the right side from a nitrogen atc..l in 

formla (IlI>. However, an incrwent of C-5 G in the nolecul~r fcraula as 
;A2 

compared with that of dendrobine (C 16 gc2' Ii ’ is noterorthy. 

The ma,~s spectra of dendrine showed prominent peaks at n/e >15 (..+, !), 

523 (A), 292 (I>), 263 (la), 262 (base se-k), XL7 (7), lJt? (15). The ap?eprar?ce 

of the peak at n/e 292 (PI-A~, b in Chart I) corresponding to the peak at z/e 
, 

220 (;wA3)” in depdrobine sue_-ests the >reserxs of ar. isopropyl group at C in a 

form&. (III ). Infomatior on the circlzstance of C. in fomula (III) caxe 
3 

from further insgection of the zass s?ectrJr.. i%e base ion peak epreared at 

m/e 262 (m-73, c ) is presumably due to loss of C.,I! C unit from the .nolecular ioq. 
;52 

The prewnc~ of a utastable ior. at m/e 235 seems to substantiate such .'! fragren- 

tstion. This fact, coupled with evidexes fro*n I!? and %i: spectrs, indicates 

that CgX502unit would be the carbo3ethoxymethylene group, and the strongest 

intensity5) of the peak St m,/e 262 wculd sug_est that this prou- is substituted 

on :: b 
in fornula (III). The msmption on the aositior of this gmu? was slso 

sunncrtel by another findi?&;, _. thm der?drine has a $a' of 5.2 corryred with 

7.5 for dendrobine and the acidic strength of thg fomer is rearly the sze 

order hs that of acetonylderdrobine (71, pi&' 5.6, vide infra). 4n ion it 5/e 

138 (e) wy ,:onceivably arise fron the ior? z.,'e 16; (d) by the bind fissioc 

cited. in Chs?t I. 3xister.ce of 5 uietost:j.ble ion ? t :,1,/e r?S. 5 seezf: to 

substmtiate such a fr?raent,ltion grocer-5. :!owever, it ks-0 ?,eec rc?ortoL by 

Zirata et al. ;) that afi ion at :3,/c l,Y if; 3 ) >e-re: in the Lpss apectru. of 
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Chart 1 

(b) n/e 292 (M-43) 

” 

r 
CH3-X 73 

G-----Cc=0 
/\ 

(11) 
A. 

(111) 

(d) m/e 168 fe) m/e 108 

or 

(c) n/e 262 (N-73) (f) n/e 108 

be represented by for~~u;a (1). 

An atteupt wss then r-,aEe Fy acans of che:nicsl correletion of dendrine with 

dendrcbine to establish firmly the structure of dendrine. Sor this purpose an 

alcohol (1V) was cliosen cs a relay s'sbbstance, 

Oxidation of Iendrobine (11) rith F-tromosuccinimide afforded the 



2726 No.31 

immonium salt (V) (hygroscopic), mp. 23%241' (decomp.), C16H24N02Br.l/2H20; 

IRNHNH 1781 (r-lactone), 16bcr1-~ (X&); NNR 8.68-9.11 (6H, two doublets, iso- 

propyl), 8.33 (3H, singlet, SC -CH3), 6.OC (JH, broad singlet, ;N+_aaj), 5.11 

(UL doublet, J 5.5 c.p:a.;.>N++-H), 4.77 (lH, triplet, J 3.5 c.p.e., 

O-k-H), 0.67r (ES., multiplet ,;N+=c(H). Reduction of the immonium salt with 

aOdiUm borohydride regenerated dendrobine as expected. Chromatography of (V) 

on neutral alumina with acetone gave acetonyldendrobine (VI), ClgH2gN03, mp. 

88-YP; I= 1780 (.I-lactone), -' 1718cm ti=O); NNR 8.9-9.17 (6H,,doublet, iso- 

propyl), 8.64 (SH, singlet,~C-CH3), 7.85 (jH, singlet, -COT), 7.54 (3H, 

singlet, ;N-CH3 ), 7.17 (Xi, doublet, J 3.0 c.p.s.,>N+-H), 5.11 (la, quartet 

Jl 15.0 c.p.e.; J2 3.0 c.p.s., 4-b-H). This reaction sequence was demon- 

strated by analogxs reaction of the immonium salt with pbenylmagnesium 

bromide, providing phynyldendrobine (VII), mp. X8-129". C22H2gN02, IRNu&ol 1767 

(~-la&one), 747, 701cmv1 (aNcfoaeic ring). In the NMR spectrum of (VII) the 

signal at 6.58-6.86r(lHr doublet, J t11.0 c.p.e.) was suggestive to the 

peeition of' the phenyl group attached to the dendrobine nucleus. 

Treatnlent of methylmagnesium iodide with acet‘onyldendrobine afforded an 

alcohol (I!'), mp. 78-81", C~H33N03*l/2H20**; IpG 3450 (OH), 17751x-' (T- 

lactcne);‘Co$l=-140' (c,O.8C,NeOH): NNR, 9.04 (6H, doublet, J ==6.0 c.p.s., 

isopropyl), 8.75 (6H, singlet, two methyl groups), 8.60 (3H, singlet, ~C-CH3), 

7.55 (3H, &&et, ;N-C$), 7.15,(lH, doublet, J =2.@ c.p.e.,;N+-H), 5.11s 

(1Ii, quartet, Jl ~5.0 c.P.s., J2 =2.8 c.p.e., -C-+-H). 

On the other hand the alcohol obtained by Crignard reaction of dendrine 

with methylmagnesium iodide was proved to be identical inall respects with that 

derived from dendrcbine (thinlayer chromat., mixed my., hz.~, IR, NhR). 

** A distilled eample (oil) gave the following analytical data : C2$33NO3 
requires : C, 71.60; H, 9.92: Found : C. 71.15; 9, 10.20. 
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Consequently, dendrine is represented by stereostructure (1) with only the 

configuration of the carbomethoxymethylene group to be settled. 
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There etill remains a question that dendrine might be an artifact arising 

from dendrobine during the extraction procedure. However, the failure of 

direct introduction of the corbomethoxymethylene group to the immonium salt(V) 

would eliminate this possibility. The assumption that the immonium salt or its 

equivalent might be an intermediate of biosynthetic route of dendrine from 

dendrobine would be yet probable. 
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