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Abstract-The bark of Nauclea parva contains several alkaloids, the most abundant of which, parvme, 
is of the corynanth&type. The proof of structure of this alkaloid 1s given and Its synthesis from 
harmalan and nicotinoyl chloride is described. 

lNTRODUCHON 

The genus Nat&a L. (Surcocephulus Afzel ex 
R.Br.) of the family Rubiaceae is widely distri- 
buted in tropical regions yet, prior to the studies 
of McLean and his co-workers [la-e] on N. dzder- 
rich& little phytochemlcal work had been con- 
ducted upon members of this group. From this 
plant McLean has isolated a wide variety of alka- 
loids including simple P-carbolines, pyndines, m- 
dole pyridines and glycosidic alkaloids and 
recently a British group [2] have shown that pyri- 
dino-mdolo-qumolizidone structures occur m the 
leaves of N. coudunatu. 

We now report upon the structure and syn- 
thesis of parvme the major alkaloid of N. purva 
Merrill (syn. Surcocephulus parvus), a small tree m- 
digenous to Sarawak 

RESULTS 

The bark of N. parvu contains a number of 
alkaloids, but indlvldual compounds are present 
in very low concentrations; thus the most abun- 
dant alkaloid, parvine, represents only @OOl% of 
an air dried sample. 

Parvme (C, ,H13N30) is an orange coloured 
cystallme solid which has an UV spectrum, &,,,, 

* Smce gomg to press Prof J L Pousset has Isolated from 
Nmclea hfol~a an alkaloid naucleline whrch IS ldentlcal with 
parvme (1975) Phytochem~stry 14, 1407 

(E) nm 222 (32,356), 252 (25,740), 374 (36,480) and 
392 (37,500), very similar to that of angustolme 
(I), A,,!, (E) nm 221 (30,900), 251 (23,440), 289 
(13,490), 308 (8,710), 375 (38,900) and 395 (39,810), 
an alkaloid first isolated from an Apocynaceous 
plant Strychnos ungustifloru Benth [3]. Both par- 
vine and angustolme show bands at 1650 cm- ’ 
in the IR spectra and on this basis we allocated, 
provisionally, structure (2) to parvine 
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(1 ) R = MACH- 

(2) R = H 

Parvme 1s very msoluble m most solvents, so 
that it was necessary to determme its PMR spec- 
trum m trifluoroacetic acid most of the features 
of this spectrum (see expenmental) are m accord 
with structure (2), but because of N-protonation 
in this solvent and consequential couplmg with 
the adjacent H atoms, the posltlon of the N atom 
m ring E was not established with certainty. Fur- 
thermore, because of the very small amount of 
material available the preparation of suitable 
derivatives to overcome this problem was not 
possible. 
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( f )-Angustolme has recently 
[4] by the followmg route. 

been synthesised 

R 

QlIqKq + Rrc’-- 
(3) (4) 

yf& AN>% 
R =COMe 

(5) (1) 

In the penultunate step two products might arise 
through cychsation of the exocychc -CH2- group 
of (5, R=COMe) with either C2 or C, of the pyri- 
dme ring. In practice. however, only one product 
(1) was isolated 

Clearly parvine may be synthesised by a similar 
sequence usmg nicotmoyl chloride (4, R-H). 
rather than (4. R=COMe) and omittmg the last 
step When harmalan (3) and mcotmoyl chloride 
were combined m dimethylformamide solutton 
and the product worked up by extraction with 
aqueous acid the 2-acetylindole (6) was obtamed 
rather than the required intermediate (5, R=H) 
Presumably this product arises from (5. R=H) by 
hydrolysis. for when aqueous conditions of isola- 
tion are avoided the amide (5, R=H) IS obtained 
m fair yield Oxidative cychsation of (5, R=H) by 
u-radiation with “soft” UV hght then afforded a 
single compound identical in mp, mmp. IR spec- 
troscopy with parvinc 

To check that cychsation of (5. R=H) had 
occurred via C4 to give (2) the methiodide of the 
latter was prepared and its PMR spectrum m tri- 
fluoroacetic acid determined. The result demon- 
strates most clearly that the structure (2) for par- 
vme IS correct. for now the H atom attached to 

C,, resonates as a smglct at 6 9.5, and C,,,-H 

and C2i-H form an Al3 system with doublets (J 
6Hz) at 6 7 9 and X.4 respectively 

The bark of M ~LJNU also contains p-sitosterol. 
campesterol and stigmasterol as well as traces of 
a terpcnoid acid. mp 193 S (MeOH) (measured 
mass 588400. talc for C3,Hs,0-. 5X8.403 and 
for C,zHSzO,. 588 397). Two other alkaloids 
C,0H2,,N,03 (measured mass 336.138, talc mass 
336 147) and C‘,nH,4N,01 (measured mass 
3 14 104, talc 3 14 106) occur in very small 
amounts m the bark and the structures of these 
will bc exammcd further when more plant mater- 
ial becomes available 

The occurrence of pyridmo-mdolo-quinolizr- 
dones m Rubiaceous plants and also m species 
from the Loganaciae IS taxonomtcally interestmg, 
although their ubiquity in the latter [2] has 
caused their authenticity as alkaloids to be ques- 
tioned and there has been some discussion as to 
then origms either as natural products or as arte- 
facts [ 1 d,2,3] 

In our work the use of nitrogenous reagents 
or basic conditions durmg the isolatton procedure 
were avoided and chromatographic analysis mdi- 
cated the prcsencc of par-vine at the very earliest 
stages of the work up. thus although this is not 
conclusive evidence. we tend to the view that par- 
vine is a true alkaloid of ‘I prn’t~. 

Idutm uJ put thaw An drrcd bark (4oC, g) was pll)verlzed 
and extracted (Souhlct) wtth MeOH (IO I ) Removal of sol- 
vent afforded a hromn gum (10 g) which was apphed to a 
column of SI gel and eluted first wtth C‘HCl, petrol mrxtures 
and then 41th CH<‘I,~MeOH 60 PO III 175 IO-ml fracttons 
tarlq fr,rctrons. on worh up >relded ‘I mrxture of cumpesterol 
/I-sttosterol ‘rnd strgmdsterol as vvceli ‘1s traces of J tcrpenord 
acrd (SW ahove) Fractrons 62 71 I I i”,, MeOH m CHCI,) 
ucrc comhmed .tnd Atcr ICI~OV~I/ ol the solvent the resrduc 
was further purrfied by chromatogr,tphy on I m plates coated 
wrth 2 mm thtck lay!r\ of SI gel elutrng wrth Et20 The major 
band. R, 05 Oh ws removed and extracted wnh MeOH to 
yreld 03 mp of ‘1 hrghl> fluorc\ccnt \olrd mp 23(>40‘ dec, 
molecular tormula <‘z,,H,,hzOl /$,$,, 1165 35. 250. 372. 415 
nm I’,,, ,> 3360 IWO. I6.30. IhO0 cm ’ (nu~ol mull) Slmllarl) 

Iracttons 72 X9 (5 lV’,, Mc0I-l 111 C‘HCl,) ~11cn combrned and 
rechromatographcd on plates. !tclded, <ts the m,t)or com- 
ponent. ‘I qellovv gum (0 I mg) C‘,,,H,,,N,O,. I,,,,, 316. 405 
nm, I,,,,, 3240 1740 1650 1600 cm ’ Frxttons 89 -1.7 
(l@ IS’!,, McOH rn CHCI,), on combmatron ,rnd removal of 
solvent. gave .r hroun gum (IO mg) thts was separate by TLC 
on SI gel elutme Mltll 5’) & 0 MeOH rn C‘HCI, The mator band 
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R, 0 55-O 61 was removed and extracted with MeOH to yield 
parvme as an orange coloured solid (4 mg) mp 292-4 (aq 
MeOH) m/e 287 (100%). 286 (80x), 272 (15%) 6 (TFA) 9 65 
broad doublet [lH] (H-17), 845 m, [lH] (H-21), 8.05-720 
m [6H] (aromatics) 4 78 t, J 7Hz. [ZH] (HZ-5), 3 22 6 J 7Hz, 
WI W-6), ~,a, 3250, 1650, 1610 1600 cm-’ [Found C, 
750, H, 44, C,,H,,NJO requires C, 75 2, H, 46x1) 

Synthesu of parvme Reaction of harmalan wtth mcotmoyl 
chlorrde Nlcotmoyl chloride, generated I~I situ from its hydro- 
chloride (0 8 g) salt by treatment with a 4-fold excess of trleth- 
ylamme, was reacted with harmalan (1 g) m DMF soln Sol- 
vent was removed under red pres and residue extracted with 
2M HCl, baslficatlon of the extracts afforded the mdole (6) 
mp 16&5” (EtOH), 06 g m/e 307 (10%) 264 (5x), 185 (100%) 
6 (D,-DMSO) 9 0 bs [2H]. 8 8 bs [IH]. 8 7 bd [LH], 8 2 bd 
[IH], 785-70 m [SH], 3 5 m [4H], 2 62 s [3H] v,,, 3340, 
1665, 1640 cm-’ [Found C, 705, H, 5 5, N, 13 5 
C,sH,,N,O, requires C, 703, H. 56, N. 13 7x7. When 
this reactlon was repeated, this time using CHzClz as solvent 
instead of DMF and the residue, after evaporation of the sol- 
vent, apphed to a column packed with Sl gel and eluted with 
2% MeOH m dry Et,0 the required product (5) was obtained 
Yield 065 g, almost colourless plates, mp 101-5” (dec) (softens 
at _ 80”) m/e 289 (50%), 288 (25”/,), 261 (650/;), 260 (100x), 
106 (45%) v,,, 3300, 1645, 1610. 1590 cm-’ 6 (CDCI,) 93 
[lH] s (NH), 874 [2H] bs, 7957 10 [6H], 5 15 [lH] m, 
4. ?_ [ Eq. m., 4 25 pI:. f 1 7Hz, 3 08, pa] t, I 7Hz. pwJ.Qfi 
C, 74.6, H. 50, N, 143 C,,H,,N,O requires C, 747, H, 
5 2, N. 14 5%] This product (0 4 g) m MeOH (500 ml) was 
IrradlaIed with “soft” UV light during 24 hr Solvent was 
reduced m vol to ca 50 ml and cooled, crystals of parvme 
formed around the edges of the flask. these were collected 

and recrystallized from MeOH Yield 48”/ mp 292-4”. mmp 
with natural 293-4” [Found C. parvme 75 2, H, 4 5, N, 14 3 
Calc for C H N 0 C, 752, H, 46, N 111 13 3 146% Methlodlde 
yellow crystallme sohd mp 330” 6 (TFA) 9 5 rlH1 s (17-H), 
83 [lH]d, .I 6Hz (21-H);79 [lH] d, J 6Hz (iO-ti); 768-72 
r4H1 m (9-H, 10-H. 11-H. 12-H). 720 rlH1 s (14-H). 475 
c2Hj t, J 7Hz (5-H,), 34 [2H]’ t, J 7tiz (6-H;), 44 [3HJ 
? (N-Me) [Found C, 53 1, H, 3 8, N, 100 CL9HlhN301 
requires C, 53 2, H, 3 75, N, 9.8%] Parvme, at 50 mg/kg, 
showed no effect m UUJO (mice), tn utro it produced non-spea- 
fit contractions of the gumea pig ileum, and reduced the tone 
and activity of the labbit duodenum preparation 
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