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Abstract-A new C-19-chterpenoid alkalotd designated as delelatine has been isolated from Delphinzum elatum L. and 
D. tatsienense Franch. and its structure has been elucidated by spectroanalytical methods. Delelatme has been 
correlated with 14-acetyl-lo-deoxydtctyocarpme and synthesized from dictyocarpine, thus confirming tts structure 
and stereochemtstry. 

INTRODUCTION 

The roots of Delphznzum tatsienense native to Yunnan, 
China are used in Chinese medicme Previous work from 
our laboratory on the constituents of this plant included 
the Isolation of tatsiensine [l], tatsmme [2,3] and deltat- 
sine [4] The roots of D. tatszenense also contain the C,,- 
diterpenoid alkaloids browniine, deacetylamblguine, de- 
lcosine, lycoctonine [l] and the C,,-diterpenoid alka- 
loids ajaconine, dictyzme [S-7], hetlsme, and hetisinone 
[ 11. Delphinzum elatum L. is known to contam delphehne, 
deltaline, elatine and methyllycacomtine [S]. 

RESULTS AND DISCUSSION 

We wish to report m this paper, the isolation of a polar 
alkaloid designated as delelatine (1) from the seeds of D 
elatum as well as from D tatszenense. Delelatine was 
obtained as colourless crystals, mp 84.5-86.5”; 
C*,H,,NO,: M+ m/z 435; IR (nuJo1) 3360 (OH) cm-‘; 
‘HNMR (CDCI,): 60.95 (3H, s, tert-methyl), 1 05 (3H, t, 
J = 7Hz, NCH,Me), 3.30, 3.40 (each 3H, s, OMe), 4.15 
[lH, t, J=4.5 Hz, C(14)-/3-H], 4.22 [lH, s, C(6)-U-H], 
5.10, 5.20 [each lH, s, 0-CH,-01. The presence of two 
methoxyls, an ethyl and a methylenedloxy group in the 
molecule suggests that delelatme IS a new C,,- 
diterpenold alkaloid. The proton none-decoupled 
13CNMR spectrum showed 22 lines for 24 carbon 
atoms of the molecule The SFORD spectrum 
indicated four quaternary carbons appearing at 
694.0, 81.8, 49.7 and 34 2 that can be readily assigned to 
C(7), C(8), C( 11) and C(4), respectively. The presence of a 
methylenedloxy grouping at C(7), C(8) was evident from 
the above data and the methylene carbon signal at 693.3. 
As delelatme is a lycoctonine-type alkaloid, the normal 
oxygen functions at C(l), C(6), C(14) and a methoxyl 
group at C( 16) can be assumed to be present. On the basis 
of these data and comparison of the 13C NMR spectral 
assignments of related compounds [8], delelatine prob- 
ably possesses the partial structure of delpheline m which 
two of the hydroxyl groups and the remaining methoxyl 
group should be placed at C(l), C(6) or C( 14). Location of 

the methoxyl group at C(1) was deduced from the mass 
spectrum, which showed the loss of 31 mass units from 
the molecular ion [9]. The tentative structure 1 can thus 
be derived for the new alkaloid. 

The structure of delelatine was established by treat- 
ment with acetylchloride to afford lCacetyl-lo- 
deoxydlctyocarpme (2), a compound previously prepared 
by deoxygenatlon of 14-acetyldlctyocarpine (4) [lo]. The 
structure was confirmed by synthesis from dlctyocarpme 
(3), whose structure has been established by an X-ray 
crystal study [ll]. Dictyocarpine was converted to 14- 
acetyldictyocarpine (4) [12]. Treatment of 4 with SOCI, 
afforded the corresponding lo-chloro-lo-deoxy-denva- 
tive (5) [lo]. Treatment of 5 with tributyltm hydride [13] 
furnished 14-acetyl-lo-deoxydlctyocarpme which was 
identical with delelatine 6,14-diacetate (2). Also hydroly- 
SIS of 2, prepared from dictyocarpine via 4 and 5, in 
methanolic Sodium hydroxide furmshed delelatine (I), 
identical by comparison of mp, TLC, CO-TLC, IR and 
mass spectrum with natural delelatine. In summary, the 
structure of delelatine was established by two correlation 
sequences: 1 +2; and 3++4+5+2+1. 

EXPERIMENTAL 

Mps: corr ‘H NMR spectra were recorded at 90 MHz usmg 
TMS as mt. standard, 13C NMR spectra were recocded m CDCl, 
soln. Mass spectra were determined on a Fmnegan Quadrupole 
4023 Instrument. 

Isolat~n ofdelelatzne (1) (a) from D. elatum Seeds of D elatum 
(450g) from Harns Moran Seeds were ground, suspended m a 
nuxture of 95% EtOH (1 7 I), H,O (0.42 1) and hexane (0.52 l), 
heated under reflux for 2 hr and then vigorously stirred at room 
temp for 48 hr The mixture was filtered and the filtrate allowed 
to stand till the layers separated. Evapn of the hexane extract 
gave an 011 (73 1 g). 

The aq ethanohc extract was evapd to give a yellow sohd 
which was partltloned between CH,CI, (2 x 2 1 I) and 0.75 M 
H,SOI (2.11) Evaporation of the CH,CI, extract gave a neutral 
fraction (4.6 g) Basificatlon of the acidic layer (Na,CO,, pH 10) 
and extractlon with Et,0 (3 x 21) gave a crude alkaloIda 
fractron (9.6g). Chromatographlc separation (VLC) [14] (9 1 g) 
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on sllca gef by elutlon with hexane and mcreasmg amounts 

(I-10%) of hexane-EtOH, subsequent purlficatlon on a rotor of 

a Chromatotron (slhca gel 60 PF; 2 mm) and finally sepn on a 

prep TLC plate (sdlca gel) afforded delelatme (1, 104mg), mp 
84 S-86 5”, [cx];” ’ -27 7” (CHCl,, c 105) 

(b) from D tatslenense Franch The mixture of alkaloids 

obtamed durmg the lsoiatlon of lycoctonme [l] (2 02 g) was 
chromatographed on 35g of Al,O, (neutral, grade III) and 

eluted with toluene with increasing amount of Et,0 The 

fraction which moved close to lycoctonme was collected (50mg) 

and chromatographed twice on prep TLC plates (Al,O,) and 

eluted with toluene 10% MeOH Delelatme(24mg) was Isolated 

as a gum which crystalhzed from ether, mp 74”, recrystalhzatlon 

from ether gave material meltmg at 83 5-84 5” MS, m/z (rel mt.) 

435 [M] + (2), 404 (25), 403 (lOO), IR (nqol), 3360, 1160, 1130, 
1050,93Ocm-’ 

‘H NMR (90 MHz, CDCI,) 60 95 [3H, s, C(4)-Me], 105 (3H, 

t,J = 7Hz,N-CH,-Me),330,3.40(each3H,s,OMe)415[1H, 

t, J=4.5Hz, C(14b_P-H), 422 [lH, br s, C(6)-a-H], 5 10, 5 20 

(each lH, s, 0-CH,-0), 13CNMR ppm 83 9 C(l), 26 3* C(2), 

36 8 C(3), 34.2 C(4), 55 9 C(5), 78 8 C(6), 94 0 C(7), 81 8 C(8), 47 8 

C(9), 426 C(lO), 497 C(ll), 270* C(12), 365 C(13), 739 C(14), 
122 C(lS), 818 C(l63, 63 9 C(l?), 25 3 C(!8), 57 5 C(!9), 50 6 

N-CH,Me, 14 0 N-CH,&, 56 4 C(1) OMe, 56 4 C(16) OMe, 

93 2 O-CH,-0 (*these assignments may be interchanged) 

Conoersron of delelettne (1) to delelatrne 6,14-dlacetate (2) 

Delelatme (30mg) was stirred with MeCOCl (1 ml) at 25” for 

24 hr Evapn in uacuo gave a residue that was chromatographed 

on neutral Al&), (Act III) to afford 2 (32 mg), [@I$ - 62 4” 

(CHCI,; ~062) EIMs m/z 519 (M+, CZ8H,,NOs) The ‘H and 
“CNMR spectra were ldentlcal with those of an authentic 

sample [lo] 

. . . . . . . . . . . :1s 

1 W = H Wieiatine 

2 R = AC 

: 
. 
: 
: . . . . . . . . . . . . 

3 R’ = OH, R* = H 

4 R’= OH, RZ= AC 

5 R’ = Cl, RZ = Ac 

f4-Acetyiaictyocarplne (4) Dlctyocarpme CT) was acetyfated in 
the usual manner to afford 4, tdentlcal with an authentic sample 

by comparison of the ‘H and 13CNMR spectra 18,121 

14-Ace@-lo-chloro-IO-dehydroxydlctyocarpme (5) 14-Acetyl- 

dlctyocarpme (4, 110mg) was dissolved m dry benzene (7ml), 

treated with freshly dust SOCI, (1 5 ml) and stirred at room temp 

for 24 hr The solvent was removed in t,acuo and the residue 
purified on a Chromatotron (Al,O,) to afford 5 (1lOmg) The 

properties agreed with those of an authentic sample [lo] 
14-Acetyl-lo-deoxydrctyocarprne (2) from 5 A soln of the 

chloro compound (5, 101 mg) m dry C,H, (25ml) was heated 

under reflux m a N, atm with d soln of trlbutyltm hydride 

(250mg in 2ml C,H,) for 16 hr An additional quantity of 

trlbutyltm hydride (110 mg m 2 ml C,H,) was added and the 

heatmg continued for 4 hr The solvents were removed under red 

pres and the ody residue purified with a Chromatotron succes- 
slvely on Al,O, and slhca gel plates The first band that eluted 

with hexane 25% Et,0 (slhca gel rotor) gave the starting 

matertal5,37 mg The maJor band that eluted with hexane Et,0 

(I 1) afforded (2) as an amorphous compound (61 mg) The 
“CNMR spectrum (CDCl,) Ha? ldentlcal with that of an 

authentic sample [lo] 

Hiydrolysr~ oj 14-(1L‘p_Q+ lO-d~oXJ!dl&_$!nc!Zrpl~e (2) to d&/atmlr 

(1) A solution of (60 mg) of 2, prepared from dlctyocarpme vra 4 
and 5, m MeOH (13 ml) was stlrred with 10% NaOH (1 ml) at 

room temp for 50hr The progress of the hydrolysis was 

monitored by TLC Usual work-up and extractlon with CHCI, 

(30 ml x 5) gave a residue (45 5 mg) that was purified on a slhca 

gel rotor of a Chromatotron by elutlon with Et,0 0 1% MeOH 

to give colourless crystals of 1, mp 75-77’ (25 mg), recrystalhz- 

ation gave a sample with mp of 84p86a (17mg) Identity with 
authentic deleiatme was confirmed by comparison of its TLC, 

co-TLC. IR and 13CNMR spectral properties 
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Abstract-A new alkaloid, 15fl-hydroxyvincadifformine has been isolated from the leaves of R. stricta. 

INTRODUCTION 

Rhazya strzcta (Decaisne) is a small glabrous erect shrub, 
abundantly distributed in Pakistan [l-3]. The plant is 
well known m the mdrgenous system of medicine for the 
treatment of various diseases [4-71. Extracts of R. stricta 
showed anti-cancer and antineoplastic activity [8-l 1] 
We have previously reported a number of new alkaloids 
from the plant [4, 12-213. In contmuatron of our studies 
on the rsolatron and structure elucidation of new chemi- 
cal constituents from the leaves of Rhazya stricta, we have 
isolated a new alkaloid, 15p-hydroxyvmcadrfformme (l), 
the structure of which has been established by spectro- 
scopic studies. 

RESULTS AND DISCUSSION 

The crude alkaloidal material obtained from the ethan- 
olic extract of the fresh leaves of Rhazya stricta by 
conventional procedures [4,5] was subjected to column 
chromatography for prehminary fractionation The frac- 
tion obtained on elution with petrolchloroform (1:3) 
afforded a mixture of alkalords. This mixture was sub- 
jected to repeated chromatographrc purification on srhca 
gel (Merck, GF-254) m petrolchloroform-methanol 
(14:5.1). The faster moving alkaloid was obtained as a 
pale yellow amorphous material and gave a UV spectrum 
characteristic of the amlmoacrylate system. The IR spec- 
trum showed peaks at 3420 (-NH), 3400 (OH) and 
1690 cm-r (conjugated ester -N-C=C-CO,Me). The 
HRMS afforded M at 354 1943 (C,,H,,N,O,), indr- 
catmg the presence of 10 double bond equivalents in the 
molecule and a fragmentatton charactenstic of the Aspld- 
osperma skeleton. The ‘HNMR spectrum (CDCI,, 

300 MHz) showed the presence of 26 protons. A three- 
proton smglet at 63.75 was assigned to the ester methyl 
protons. Another three proton singlet at 60.67 (J1s,r9 
= 7.5 Hz) was assigned to the methyl protons of the ethyl 
group. Two quartets resonated at 60.96 (Jr,,, is = 7.5 Hz) 
and 61.11 (J19,r18= 7.5 Hz) for the C-19 methylene pro- 
tons of the ethyl group, their separate chemical shifts 
being on account of their prochrral nature. Such a 
differentiatron between the two methylene protons of the 
ethyl group has previously been observed in vindolme 
[22] and bannucme [23]. A multrplet for C-15~~ H 
appeared at 63.74 Other chemical shift assignments for 
15/I-hydroxyvincadrfformine are shown m Table 1. 

Two dimensional NMR measurements (COSY-45,2D 
J-resolved) were carrred out to verify the assignments. 
The coupling mteractrons were established through 
COSY-45 spectrum while the multiplicities of the over- 
lapping proton srgnals were determined from the 2D J- 
resolved spectrum. The assignments for the C-18 methyl 
protons at 6066 could thus be confirmed from the 
COSY-45 spectrum, which showed strong cross peaks 
wrth the srgnals at 60.99 for C-19Hcr and at 6 1.11 for C- 
19H /I protons. The srgnal at 63.74 (C-15H a) showed 
strong cross peaks with the signal at 62.01 (C-14a), while 
the signal at 62.23 (C-5) showed cross peaks with the 
srgnal at 6 1.74 C-6 protons The COSY-45 spectrum of 
15fi-hydroxyvmcadifformme (1) 1s presented m Fig. 1 
with the important interactions indicated. 

The r3CNMR spectrum (CDCI,, 75 MHz, DEPT) of 
the compound showed a downfield signal at 6 169.30 for 
the ester carbonyl group. Another downfield quaternary 
signal at 6 167.23 was assrgned to the C-2 carbon atom. A 
downfield signal for the hydroxyl-bearing C-15 methine 
carbon resonated at 670.51, its downfield chemical shift 


