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Abstract---The lsolatlon of N-cyano-set -pscudostrychnme and N-cyano-set -pseudobrucme from the leaves of 
Str ychrzos wullzchzana Steud ex DC IS reported N-Cyano-set -pseudostrychmne and a N-cyano-set -pseudo- 
colubrme have been found among the alkalotds obtained from the stem bark of S lgnatu Berg 

INTRODUCTION 

DURING an mvesfigatlon of the alkaloids from the leaves of Strychnos walEzch~na Steud 
ex DC 1 chromatography on slhca gel of the total alkaloid rmxture gave a series of frac- 
tions which were eluted after the pseudostrychnme/pseudobrucme fractions but before the 
icaJme/novacme fractions Repeated preparative TLC of the combined fractions enabled 
five alkaloids to be separated pseudostrychmne (2b), 1caJme (la), novacme (Id) and two 
new bases the elucldatlon of whose structures is the object of the present note 

RESULTS AND DISCUSSION 

The first of the new alkaloids 1s considered to be N-cyano-set-pseudostrychnme (lb) 
on the basis of the followmg evidence accurate mass measurement of the molecular ion 
peak m the MS at m/e 375 indicates the formula C22H21N303 The UV spectrum 1s very 
similar to that of lcajme (la) and together with the intense IR absorption at 1655 cm-’ 
shows that the alkaloid 1s a N,-acyldlhydromdole ’ That there 1s no substltutlon m the 
aromatic rmg of the mdole moiety follows from the strong IR band at 765 cm-’ (o-dlsub- 
stltuted benzene ring), the occurrence of signals for 4 hydrogens m the aromatic region 
(6 6 9-8 3) of the NMR spectrum, and ‘mdole’ peaks m the MS at m/e 130, 143, and 144 
The moderately strong IR band at 1698 cm-’ shows the presence of a 16-carbonyl func- 
tion, ds m la t Additional evidence for this is the downfield shift of the H-l NMR slgnal 

* Part of the work reported here 1s tdken from the Ph D thesis subnutted to the Umverslty of London (1972) 
Present address of A K C Natural Drugs Research Institute, B C S I R Laboratones, Chlttagong, Bangladesh 

t In the IR spectrum of la only one (broad) cdrbonyl bdnd 1s observed, at ca 1656 cm-‘, It 1s a combmatlon 
of the C-10 (amide) carbonyl absorption at ca 1660cm-’ and the C-16 carbonyl absorption which 1s lowered 
to CLI 1646 cm- ’ because of interaction with the nearby N, trans-annular amide-type neutrahzatlon) 4 In I b the 
mesomerlc effect of the CN group ~111 be to reduce the mteractlon and to allow the C-16 carbonyl to absorb 
at a higher frequency-hence the appearance of two carbonyl bands, at 1655 (C-10 GO) and 1698 cm-’ (C-16 
<1=0) 
’ BIWT, N G and CHOUDHURY, A K (1974) Pht~toche/nr~tiy 13,259 
* BRAND, J C D and SCOTT, A I (1963) m Technzque of Organzc Chrrmstr ) (BENTLEY, K W ed ) Vol 11, 

Part 1, p 89, Interscience, New York 
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from 6 7 25 ds m the spectrum of 2a, to b 7 87, almost the sdme value ds m the spectrum 

of la, the effect IS due to the deshleldmg by the 16carbonyl group 3 The MS peak dt D~/P 
210 IS d further mdlcatlon of such d function 

:,::1:_: :,Xj$$ 

H Fi 

(1) (2) 

(la) R = R, = H, RZ=Me (20) R = R,= R2= H 

(1 b) R = A, = H, Rz=CN (2b) R = RI= H, Rz=OH 
(1 c) R = OMe,R,= H, R2=CN or (2~) R = R,= 0th. Rz=H 

R = H, R,=OMe,Rz=CN (2d) R = R,= OMe, R*=OH 

(1 d) R = R, = OMe,Rz=Me 
(1 e) R = RI = OMe,Rz=CN 

There 1s a moderately strong IR band at 2225 cm-’ which 1s interpreted ds revealing 
the presence of a -C-N group m the molecule, the position dnd intensity of the band mdl- 
cute more particularly a cyanamide groupmg (=N-CN) 5 Warmmg the dlkdlold lb with 
Zn -HCI liberated HCN (sodium-picrdte paper), thl\ test 1s dragnoytlc for n CN group 
attached to a nitrogen dtom ’ The MS of lb hdb d pedk dt r~~jc 305, coirespondmg to the 
loss of 70 m LI The MS of In also has a peak dt 111:‘~ 305, which 15 due to the loss of 59 
m u consequent on the sc~sslon of the nitrogen bridge 4 The mcrensed loss m the case of 
lb from 59 to 70 mu 17 evidently due to the replacement of CH, b> CN This frag- 

mentation confirms that the new alkaloid has the sdme rmg system d\ la N-Cydno-crc - 
pseudostrychnme (lb) 1s thus mdlcated as the structure 

TLC of the products formed on reducing lb with Zn-HCl show spots correspondmg 
In RI vtllueP with those of pseudostrychnme (2b) and strychnme (2a) Fln4 proof of the 
structure comes from partldl synthesis of 1 b by the reaction of la with CNBr m CH,Cl, ’ 
Identity of the product formed was estdbhshed by compnrlson of the IJV, IR, and MS dnd 
of the TLC propertles m two systems 

The spectral properties of the second new dlkaloid (see Expenmentdl) suggest that It 1s 
the 2,3-dlmethoxy dnnlogue of lb This has been confirmed not only by TLC of the Zn- 
HCl-reduction products. which show spots correspondmg to p\eudobrucme (2d) and bru- 

cme (2~) but dlS0 by compdrison of the UV IR and MS of N-cydno-wc -pseudobrucme 

(le), prepared from Id and CNBr in refluxmg CH,Cl, with those of the isoldted com- 
pound 

In studying the alknloids from the stem bdi k of S lgrztrrll Berg from Sdbah (Borneo) d 
small fraction intermediate between pseudostrychnme and pseudobruclne was obtained on 

preparatlveTLC *The IR and MSof this fraction showed It to comprise mdmly N-cyano-hrc - 
pseudostrychnme (lb) with d little of n N-cyano-ccc -pseudocolubrme (lc) 
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As far as 1s known, no other compounds containing the N-cyano or cyananxde function 
have yet been Isolated from natural sources It rmght be thought that HCN, which 1s some- 
times used to funngate plant materials bemg sent from one country to another, could have 
reacted with the pseudostrychmne and pseudobrucme present,’ but enquxles have pro- 
duced no mdlcatlon that the S wallzch~~na leaves and S lgnatzl stem bark were treated 
with HCN before arrival at the laboratory There 1s no evidence to suggest that the com- 
pounds were formed during work-up, so tt seems that the N-cyano derlvatlves isolated 
must be looked upon as natural constituents Relevant to this 1s a report that the leaves, 
roots, and bark of S nux-uom~a L have given posltlve tests for HCN 9 However, attempts 
to detect the presence of cyanogenetlc compounds m the plant materials reported on here 
were unsuccessful, which, if such substances were indeed present, may have been due to 
their decomposition during drymg, and it 1s possibly at this stage that the N-cyano alka- 
loid derivatives are formed However that may be, the negative findings are not conclusive 
and tests on fresh plant materials are required 

EXPERIMENTAL 

Generahtles See Ref 10 
Strychnos walhchlana Separatron of the N-cyuno alkalmds The N-cyano bases were isolated by further separ- 
ahon of the materials from groups 2 and 3 of the unhal slhca-gel chromatography of the S walhchuna leaf alka- 
lolds ’ Preparative TLC (system CH,Cl,-MeOH (99 l), run 15 x ) of the group 2 bases (1 80 g) gave 6 bands 
(AA’, 277 mg of Id), BB’, 27 mg mixture, (CC’, loo0 mg of la), (DD’, 60 mg not ldentlfied), EE’, 303 mg mixture, 
and (FF’, 15 mg not identified) The material from band BB’ was separated by preparative TLC (svstem CH,Cl, . 
run 63 x ) mto 4 zones (Bl, 5 mg Id), B2, 5 mg crystalhzmg in Me,CO to give -le,-(B3, 7 mg 1~); and (B4 1 s & 
of la) The material from band EE’ was senarated bv Dreparatlve TLC (system CH,CI,-MeOH (99 5 0 5). run 
32 x ) into 2 zones, El 120 mg crystalhzmg*m Me,Cb*to &e lb and Ei -135 mg mlxtu>e E2 was finally &par- 
ated by preparative TLC (system EtOAc-iPrOH_conc NH,OH (LOO 2 l), run 3 x) mto EZa, 70 mg crystalhz- 
mg in Me,CO to give a further amount of lb, and (E2b, 50 mg of 2b) Additional lb was obtained by fractionation 
of the group 3 bases (9 01 g) Fraction 2 (320 mg) of the alumma chromatogram’ was separated by preparative 
TLC (system CH,Cl,-MeOH (99 5 0 S), run 19 x ) mto 2 bands (AA’ 265 mg of la) and BB’, 31 mg rmxture 
Repeated preparative TLC of the material from band BB’ (system EtOAc-iPrOH_conc NH,OH (100 2 1)) 
afforded 3 zones Bl, 19 mg lb, (B2,19 mg 2b), and (B3,7 mg 2b) 

N-Cyano-set -pseudostrychnme (lb) The base crystallized m Me,CO as needles, m p 235” (decomp ) UV A::” 

222 (log E 4 62), 257 (4 76) and 283 (4 25) nm, nzzH 233 (log E 4 44) nm IR vl!’ 2225, 1698, 1655, 1590, 1415, 
1280,1170,1155,11 lOand765cm-’ NMR 66 26(1-H, broadened t,H-22), 7 26(2-H, m,H-2andH-3), 7 87(1-H, 
m, H-l), 8 15 (l-H, M, H-4) (Found M+ 375 1591 CZ2HZ1N303 requires 375 1583) MS m/e 375 (M+ , 100%) 
347 (3), 333 (6), 332 (5), 305 (5), 272 (5), 237 (5), 234 (6), 225 (8), 222 (6), 210 (lo), 209 (22), 208 (6), 196 (7), 194 
(8), 183 (8), 182 (7), 180 (9). 168 (ll), 167 (lo), 156 (lo), 154 (8), 144 (ll), 143 (16) and 130 (22) The base lb was 
obtained through partial synthesis from 1caJme (la) by treating it with CNBr m refluxmg CH2ClZ for 48 hr, yield 
ca 10% The TLC and spectral (UV, IR and MS) properties were identical with those of the compound isolated 
from the leaf alkaloid nuxture 

N-Cyano-see -pseudobrucme (le) The base crystallized m Me&O as needles UV &$zH 215 (log E 4 36), 266 
(4 04) and 300 (3 88) nm kg,:)” 241 (log E 3 80) and 288 (3 83) nm IR v,,, NuJol 2225, 1695, 1635 and 1605cm-’ 
MS m/e 435 (M+, C2.,HZ5N303, 100x), 420 (8), 407 (16), 396 (8), 395 (30), 394 (30), 393 (53), 379 (7), 377 (8), 
363 (7), 270 (8), 269 (9), 256 (7), 204 (lo), 203 (14) and 190 (10) The base le was obtained through partial synthesis 
from novacme (Id) by treatmg It with CNBr m refluxmg CH*CI, for 6 days The TLC and spectral (UV, IR 
and MS) properties were identical with those of the compound isolated 

Strychnos lgnatu Separation of the N-cyano alkafotd fractmn ’ IR v:F’ 2225, 1690, 1655, 1590, 1275, 1170, 

1110 and 760 cm-‘, the more important MS peaks m/e 405 (M+, C23H24N304), 375 (M+, CZ2H2,N,03), 240, 
239,226,210,209, 196, 174, 173, 160, 144, 143 and 130 
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