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INTRODUCTION 

There are 4 species of Haplophyllum (family Rutaceae) 
which are native to Iraq, namely H. blanchei Roiss., H. 
filifolium (Spach) Roiss., H. tuberculatum (Forssk.) Adr.- 
Juss. and H. mesopotamicum Roiss. [l]. The most wide- 
spread species is H. tuberculatum (syn. H. glabrum (DC.) 
Hand.-Mzt., H. obovatum (Steud.) Hand.-Mzt., H. pro- 
pinquum Spach) which is known locally as juwaifah. This 
common perennial herb is found wild even growing as a 
common weed among summer crops [2]. Decoctions of 
the plant are recommended by herbalists for preparations 
used as carminatives for children. Alkaloids have been 
found in H. tuberculatum growing in Palestine but there 
is no reference to the presence of alkaloids in Iraqi 
plants. The leaves and stems of the Palestinian species 
are reported to contain flindersine (1) and 3-dimethyl- 
allyl-4-dimethylallyloxy-2-quinolone (2) [3]. The present 
investigation was undertaken to determine the identity 
of any alkaloidal constituents in Iraqi H. tuberculatum. 

RESULTS AND DISCUSSION 

H. tuberculatum, from Iraq, yielded 3 known furoquino- 
line alkaloids, y-fagarine (3), skimmianine (4) and evoxine 
(5). The pyrano-quinoline alkaloid, fhndersine (1) was 
available as a reference compound and its presence was 
not detected in any of the alkaloidal extracts. The identity 
of y-fagarine was established by means of IR and MS, 
both of which clearly indicated the furoquinoline nature 
of the alkaloid. Accurate mass determinations on the M+ 

peak, which occurred at m/e 229, gave a molecular 
formula of C,,H,,NO,. The high percentage relative 
abundance of the M+ - 15 and the M+ -43 ions were 
indicative of the C-4 OMe substituent, while the presence 
of fragments due to M+ - 1 (6) and M+ -29 were 
characteristic of the C-8 OMe substituent [4]. These 
latter two fragment ions are not found in furoquinoline 
alkaloids which lack a C-8 OMe substituent. Confirma- 
tion of the identity of y-fagarine was obtained by direct 
TLC comparison with an authentic sample. Skimmianine 
(4) was also identified mainly on the basis of its MS which 
was identical with that previously published [4]. The 
MS fragmentation was generally similar to that of y- 
fagarine but the M+ ion was 30 amu larger and the base 
peak was the M+ - 15 ion. The presence of C-4 and C-8 
OMe substituents was indicated by the use of the same 
arguments as those given above for y-fagarine. The 
additional 30 amu were thought most likely to be due to 
the presence of a OMe substituent which was at either 
C-S, C-6 or C-7. Direct TLC comparison with authentic 
alkaloid indicated that the alkaloid was skimmianine 
(4). In addition, the IR was identical with that reported 
for skimmianine [S] and the mp was not depressed by 
admixture with authentic alkaloid, thus clearly confirm- 
ing the identity as skimmianine (4). 

Evoxine (-5) was identified on the basis of its UV which 
indicated the presence of the furoquinoline chromo- 
phore and by means of MS and ‘H NMR. The MS gave 
the M+ at m/e 347 and accurate mass determinations 
established the molecular formula as C,,HzlNO,. The 
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‘H NMR spectrum showed the presence of two OMe 
groups and the MS fragment ions at Mi - 15/M-’ -43 
and at M’ - I/M+ - 29 again indicated that the groups 
were located at C-4 and C-5, respectively [4]. The 
presence of two AR quartets in the aromatic region of the 
‘H NMR provided confirmation of the furan protons 
(6 7.03 and 7.57, J = 2.5 H7) and of two adjacent aro- 
matic protons (6 7.18 and X. J = IO Hz). Hence the addi- 
tional substituent must be located at either C-5 or C-7. 
the latter being preferred on biogenetic grounds [6]. 
‘H NMR indicated that there were two tertiary MC 
groups, a CHOH and 0-CH, group in the molecule. 
This additional substituent possessed an additional 
1 I Y amu more than y-fagarine and fragmented in MS by 
loss of S9 amu (nz,ie 288) which could be accounted for by 

loss of Me,C-OH and then by subsequent loss of 10 amu 
(M- -89) possibly due to loss of -CHOH. This type of 
fragmentation is similar to that reported for the coumarin 
myrsellino1 [7] and is due to a 3’-methyl-2’,3’-dihydroxy- 
butyloxy-substituent. The alkaloid was therefore either 
the known evoxine (S) or an analogue with a C-S sub- 
stituent. Confirmation of the identity as evoxine was 
obtained by direct TLC comparison with authentic 
evoxine. The alkaloids from two other collections of 14. 
tuhercularum collected in different parts of Iraq were also 
identified as it-fagarine, skimmianine and cvoxinc. 

The 3 alkaloids reported in this paper have been re- 
ported previously in other species of ~fup~~~~z~~~~~z. 
y-fagarine in 4 species, sk~mmianine in 13 species and 
evoxine in 4 species 163. However. the unusual feature 
reported here is that.these alkaloids are distinctly dif- 
ferent from those previously reported from the same 
species growing in Palestine. Apparently there are at 
least two different chemical strains of II. r~~e~~,u/urz~f~. 
The common precursors of both types of these alkaloids. 
the furoquinolines (Iraqi plants) and the angular pyrano- 
quinoline, flindersine, (Palestinian plants) are substituted 
3-dimethylallyl-2-quinolincs(7). In the Palestinian plants, 
cyclization can presumably occur via coupling of the 
~-dilnethyla~~y~ side chain and a OH at C-4. If prior 
mcthylation of the C-4 OH occurs in Iraqi plants then 
cyciization can only take place at C-2 giving rise to the 
furoquinoline-type alkaloids [6]. 

EXPERIMENTAL 

Plant material was collected in the flowering stage during 

April 1975 some 10 km east of Fallujah. Herbarium material is 

retained m the College of Pharmacy, University of Baghdad and 

the samples were authenticated by the staff of the National 

Herbarium of Iraq. Smaller samples of N. ~~b~~~~~~ru~ were 

coliected in April 1975. 5 km north of Kirkuk and from Al- 

Khalis Agricultural Garden, Baghdad. Extraction of these 

latter two samples by the methods described below and exam)- 

nation by TLC in several systems indicated that ail 3 samples 

were identical in their alkaloid composition. All mps are uncorr, 

MS were determined by the Morgan-Schaffer Corporation and 
by the Mass Spectromctry Service, School of Pharmacy, 

University of London. at 70eV. ‘H NMR spectra were re- 

corded at 90 MHz. 

fsolurior) <j[ cr1itufoiJ.s. Dried, powdered aerial parts (1 ke) 

were extracted with hot EtOH until complete extraction had 

taken place. The filtered EtOH extract was coned to dryness 

(170~) under red. pres. and an aliquot (IOOg) suspended in 
CHCl,-S :‘, NH,OH. The evapd alkaline layer was repeatedly 

extracted with CHCI, and the combined CHCI, extracts 

washed with H,O. dried (Na,SO,). filtered and coned to low 

vol. under red. pres. The cone CHCI, extract was shaken with 

5 ?,A WC1 until no further alkaloid could be extracted. ‘The com- 

bined acid extracts were made alkaline with cone NH,OH. 
extracted repeatedly with CHCI, \+h)ch was washed with H20. 

dried (NaZSO,). filtered and coned to dryness under red pres. 

to yield total crude alkaloid (I 1 g. 1.8 “& An aliyuot of the total 
alkaloid (8.5 g) was fractionated on neutral 41 >O; (SW g. RI)Ff) 

and eluted with CHCI,- MeOH (99; I). A major alkaloid fractmn 

(2.5 g) was chromatographed on a Si gel column (250 g: HDH) 

and eluted with CHI?I,~. Alkaloids were obtained firom 3 major 

fractions as follows: (I) The mam alkaloid crystalltLed as yello~v 

needles from EtOAc-hexane and was identified a:. y-fagarine 

(0.3 g, O.Oh”,). (2) The main alkaloids were separated by PLC 

with Si gel tiFzs4 (Merck) using CHCI, -McOH (99: I) Into 
y-fagarmc (0.1 g) and skimmiamne (0.72 g? 0.15 “,,) which vans 

further purtficd on a sm;rli column of neutral Al.O? and obtained 

as yellow prrsms from McOH. f-1) The main alkaloid AZ. 

separated by PLC (as above) to yield evoxinc (0.033 g. (1.06 “,,) 

which crystallized from EtOAc. 

lilertlific~crlicrfl q UlkWidS. ;‘-I- qor,nr, mp 138 I lit. 13%140 ) 
[S]: TLC R, values on Si gel G (Merck), 0.37 (CHC’I, -MeOH, 

99: I). 0.25 (CHCI,- C,,H,, 4: 1). 0.1 (toltlene-EtOAc--11COOH: 

5:4: 1) identical lvrth authentic sample. IR $‘~:“ cm ‘: 3155 

and 3125 (C--H of furan). 1621 (CH=CH). 1261 (ether). $68 

and 816 (C-H out of plane bending of furan ring). identical 

withlit.[9]. MSnz,r~(“,):229(M+: 100).228(M’ ~-1:X0).214 

(M’ -- 15: 29). 200 (M ’ -29:7’). 154(M’ --45.37). l56(21_ 

- 73: 35) [4]. Metastablc peak rn,c 174.7 (rn;e 229 -+ LOO). 

Accurate mass determination. found 229.0744. C, ,H,, NO, 
calculates for 22Y.0739. S~immichmze, mp 170 172 (lit I69 

171’) [S], not depressed by admixture with authentic alkaloid. 

TLC R, values on Si gel G. 0.3 (CHCi,-~l\leOH. 99: I). 0.16 
(CHCI,%--C,H,, 4: I), 0.06 (toIuen~-,EtOAc~HCOOfi. 5:4: I). 

identical with authentrc sample, LR \$;yz Ii cm !: 3120 2Y70 

(C-H), 1620 (CH=C’H), 1270 (cthcr). 873 and 827 t&H out 

of plane bending of furan ring). identical with authentic alkaloid 

[S, 91. MS m;e (“J: 259 (M’ : 93). 258 (M- -~ 1: 29). 2.44 (M ’ 

- 15: 100). 23O(i\4’ -79:52).2Ih(M* -4?:2h).?ol(M- .5x: 

20). Accurate mass dctcrmlnation. found 259.0544. C,,H,,NO, 

calculates for 259.0844. EWX~W, mp 146 -14X (lit. I.‘? I [IO]. 
TLC R, value, on Si pel G. 0.92 (EtOAc~ Iso-PrOH 5 I’,) 

NH,OH. 13:3:24), 0.27 (CHCl,-Me,CO. 5:4), 0.43 (CHCl, 

McOil. YY: I), )dent)c,rl w)th Authentic sample. UV (II&H) 

nm: 750. 320. 335 (sh) [ltg_ MS m.e (““): 347 (X4 ‘: 7?/. 346 

(.M* --1:6O),332(,%t’ -is: 17). ?18(M’ m-29: Ii). ?%(i\4^ 

-59: 20). 246 (M’ -.R9: 47). 24s (67). 230 (37). 22x (33). 22: 

(100). 216 (33). 215 (27), 202 (23). 199 (23), 59 (90) 43 (30). AWU- 

rate mass determination. found 337.1364. C,,H,,NO~, cal- 
culntes for 347.1369. ‘H NMR(ClXl,):fi 1.75and 1.2712 x 3H. 

s, Me,-C-O-). 7.79 (ifi. tn, CL_i OH). (‘0 4.3 (21-1. ,li. partly 
hidden, -CH,-0-W. 4.13 and 4.41 (7 x 311. s. 2 x GMe). 

7.03 and 7.57 (2H. AH y, J == 2.5 Hz. s C-2 and -.3H). 7.13 and X 

(3H. AR q. J = IO Hz. .\ C-5 and -6H). 
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Rauwo(fia psychotrioides H. B. & K. (Apocynaceae) is a 
perennial tree found in the northern part of South 
America, where it grows in a temperate climate. 

The alkaloidal fraction of the leaves,* extracted with 
EtOH and isolated with 10% HOAc, showed the pre- 
sence of many compounds by TLC, some of which were 
separated by preparative TLC. Compounds A and B 
showed UV snectra characteristic of non-oxygenated 
indole alkaloids [l] ;ImBX(EtOH) 347,334,287(shj, 239 (sh), 
234 and 212 nm. The IR snectra ofthese alkaloids showed 
bands for the N-H funcion (v,,,(KBr) 3125 cm-r) and 
for the aromatic system (v,,,(KBr) 3060, 1625, 1560 and 
1500 cm-‘). The mass spectral fragmentation for both 
alkaloids was relatively simple, A showing its molecular 
ion at m/e 182 and B at m/e 210. A was identified as 
harman based on the UV spectrum and the mass spectral 
fragmentation [2] showing the following ions: 182 
(100, M+), 181 (12, M’ - H), 167 (12, M+ - Me), 154 
(18, M+ - H - HCN), 127 (11, M+ - H - 2 HCN). B 
was identified as ethyl harman because of the typical 
fragmentation pattern showing the following ions: 210 
(24,M+),195(18,M+ - Me),182(100,M+ - C2H,),181 
(24, M+ - C,H,), 154 (18, M+ - C,H, - HCN), 127 
(11, M+ - C,H, - 2 HCN). Another eluate from the 
TLC showed the same characteristics as harman, but 
its mass spectrum showed an additional small fragment 
at m/e 196, which seems to be due to some methyl har- 
man impurity. The UV spectrum of alkaloid C showed 
absorptions at 216 and 280nm, characteristic for the 
oxindole moiety [3] and was identified as rauvoxinine 
based mainly on its mass spectrum [4] which showed 
ions at m/e 428 (68, M’), 413 (7, M’ - Me), 411 (6, 
M+ - OH), 397 (6, M+ - OMe), 223 (67), 219 (25), 208 

* Source: San Juan de Marcarapana, South of Cumana 

(voucher specimen No. Cumana 0070 deposited in the Uni- 
versity). 

(26). The ion at 223 belonging to the alicyclic moiety of 
the molecule and by further loss of C-9 Me gives the 
fragment at m/e 208; one typical oxindole fragment 
occurs at m/e 219, which retains the triptamine bridge; 
the indole fragment occurring at m/e 206,190 and 204. 

From the neutral fraction, after column chromato- 
graphy using silica gel and eluting with petrol, C,H, 
and CHCI,, lupeol, sitosterol and stigmasterol were 
isolated and identified according to their physical pro- 
perties, spectroscopic evidence and comparison with 
authentic compounds. 

It is noteworthy that while the Rauwolfia genus and the 
Apocynaceae family are very rich in indole complex 
alkaloids [S], it seems that harmine-type alkaloids, 
found in several families, i.e. Styraceae, Rubiaceae, 
Eleagnaceae, Malpighiaceae, Passifloraceae, Legumino- 
sae, Loganiaceae and Polygonaceae, do not occur widely 
in this genus and family, Rauwolfia psychotrioides being 

one of the few species of this genus containing harmine- 
type alkaloids. 

EXPERIMENTAL 

Isolation qf’buses. The air-dried leaves (1.15 kg) were extracted 

by refluxing with 95 % EtOH, HOAc was added and extracted 
with C,H,. The acid soln was basitied with 10% NH,OH 

precipitating a gummy material which was extracted with 

CHCI, after decanting. The alkaline soln was extracted with 

CHCI, and the chloroformic solns were combined, dried over 

Na,SO, and evapd leaving 10.2 g of solid which were chromato- 

graphed over Si gel (1:25) and eluted with EtOH-HOAc- 
C,H, (20:3:80; 20:3.6:80; 20:8:80) and EtOH. Partially 

separated alkaloids were obtained after alkalinizing with 

NH,OH and were purified by preparative TLC using Si gel and 

eluting with a mixture of CHCl,-MeOH (3.8: 0.2). The separated 

bands were scraped off and extracted with Et,O-MeOH (9: 1) 

to recover the pure alkaloids. Compound A. Band VII (R, 0.55) 

crystallizing as brownish crystals with mp 236-7 (Me,CO) 


