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ABSTRACT

frop the chloroformic extract of (retalaria thebaica (Del.)
De.  herb, three pyrrolizidine alkaleids, Spectabiline, Nenocrotaline
and Crosemperine as well as f-sitostercl glycoside and dajdzein were
isolated. From the methapoi extract, two saponins were isclated
and Identified in the form of their methyl esters.

The identity of the isclated compeunds ¥as bassd of studies
of their physical, chemical and spectral analysis including 0¥, i,
I5-¥KR, 1°C-HR and KS.

_ INTRODUCTI1ON nave carcinostatic effects © and hypotensive action I
Some (refaaria species have wide use in folk mediclne
- Crotalaria thebaica (Del) Dec. belongs to  family e . .
. o . o J o : D ! ss diuretic, in treatmeni of sore throat and inilamma-
Lequninosae L. The gemus (rofalaria is well known due » . . . .
ion of mouth and to produce cooling sensation. The
to  the interesting biological activities of 1ts Lo ias Y . L
pyrrolizidine alkaloids have cytotoxic, iver toxic ef-

oyrrolizidine alkaloids =3, Some of these alkaloids
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fects and fatal effects specially in Australia for

qrazing animals 9,9,

Reviewing the current [literature, very little was
mentioned about Crotalaria thebaica (Del) Dc., concern-
ing the flok wuse and biological effects. Hence phyto-
chemical study of this plant was thought to be inter-

esting.

EXPERIMENTAL

General Experimental Procedure:
Helting points were uncorrected, g and  Hc-NHR

spectra were carried out in CDCly, CDy0D, CoDok at 466
MHz and 108 MHz, respectively. For column chromatogra-

phy Amberlite IK A-43, {weak anicn exchange resin} and
sifica qel (K. HMerck) or wakogel C-200 (Japan) were
used. Silica gel 68 Fygq (E. Merck) and cellulose Art.
2331 K, Kerck (Avicel) were used for TLC, UV analysis
was carrled out wusing Hitachi 558, double bDeam spec-

trophotometer (Japan). IK spectra were carried cut us-
ing IR spectrometer, JASCO A-302 (Japan). IH and lic-
NKR spectra were recorded by ‘H and 13C-HMR Bruker AM-

488 (West Germany) HMass specira were carried out using

NS spectrometer Hitachi-K-38 (Japan).

--------------

Plant Material:

The piant material wused in this work consists of
the aerial parts of (. thebaica (Del) Dc. The plant
was collected from El-Hafafit in the Eastern desert in
upper Egynt near Aswan in April 1387. The plant was
kindly identified by Prof. Dr. Nabil El-Hadidy Profes-
sor of Tazonomy, Faculty of Science, Cairo University,
The plant was dried and reduced to No. 49 powder, &
voucher sample 1s kepit in the Dept. of Pharmacognosy,

Faculty of Fharmacy, Assiut University.

Solvent Systems:
1-Chleretorm-nethanol (3:1).
2-Chloroform-methanol-water (75:23:2).
3-Ethyl acefate-methanol-water (80:13:1}.
§-n-butanoi-acetic acid-water (6:3:1).

3-Acetone-pyridine-water (3:1:1).

Extraction and Isclationn:
The extraction of C(rotalaria thebaica herd and tne

19slation of its constituent are illustrated in the
fcllowing tlow sneet.
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Complete Acid Hydrolysis of Compound III: (43 mg)
Saponins 11: Needle crystals {methanel) m.p. 118-121'C, IR in
Each isolated sapenin (5 mg) was autociaved 1n a en~! 3450 (0H), 1750 and 1610 (C=0).

sealed tube with 1-2 ml 2K trifiuroacefic acid' at

126°C/1 bar for 1.5 hours CIES r/z (rel. int.%), 368 N+l (100), 324(6.1),

252{22y, 236(28), 168(28), 152(24), 138(1e6), 113(28)
The aglycene was separated by addition of dis- and 119026),

tilled water and subsequent shaking with chloroforn.

. 1 ) . LH-NMR and 13C-WMR are listed in Tables 1 and 2.
The remaining aqueous layer was evaporated and dis-

solved in the least possible volume of isopropyl alco- Compound IV: (125 mg)

hol. Chromatographic study of the aglycone and sugars fina needles (chloroform-methanel 4:1), m.p. 278-

vas carried out using systens 2 and 4. Thymol-F)3Cy 51°C. Acid hydrolysis of compound IV yielded one sugar -
vas used as spraj reagent for sugars. and aglycone. The aglycone was identified as f-sitos-

Characters of the Isolated Com- tercl (mp, mmp, IK and TLC using authentic sample),

snlie  the sugar was identified as qlucose (TLC and PC
pounds:

using authentic sample).

Compound I: (46 mg)

Prisms (from acetone), m.p. 183-5°C. Its IR gave compound IV was ldentified as fB-sitosterol-3-9-

characteristic peaks at -y 1n en~! 3358 (OH), 1750 and giucoside.

1720 (C=0), HS showed ' at n/z 367 and other peaks at Compound V: (16 mg) i
349, 324 and 280 Its IH-NMR and 13C-NMR are listed in * Fine neddles {methanol), m.p. 301-302°C.

Tables 1 and 2. ' 07 A MeCh 973(sh), 248(sh) and 384 na.

+ NaONe 323, 283 (sh) and 269,
+ NaQldc 331, 319 and 254,

t AlCLy + A1CL4/HCL, no bathochromic shift.
KS, m/z (rel. int.%) 254(N%, 108), 137(88), 118(47},

185(12), B3{18y,

Compound 1I: (145 mg)

Fine needles (methano! and chioroferm) m.p. 200-

282°C, IR spectrum showed peaks at-v in ca™! 3350 (OH)
and 1735 (C=0),

CINS m/z (rel. int.%), 326 W'+l (£3), 325(25), 307

(K*-H50) (1), 236(19) and 41(100). -NHR (400 MHz, CD10D) 6 8.1(1H,S.H-2), 8.85(1,4,

J28.8  Hz,8-%), T.36(,4, I=8.2 Mz, E-1'.E-6Y),
[ts 1H-NMR apd !3C-NMR are listed in Tables 1 and 5.93(1,d, J=8.8 Hz, H-6), 6.85(1H,S,H-8), 6.84(2H,d,

l. =§.2 Hz, H-3",H-37),
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C-1), 159.8(5, C-4%), 158.7(S, C-8a), 1%4.5(d, (-1},
131.4(d, C-2°, C-8%), 126.6(d, C-5), 126.9(S, ¢

124.4(5, C-1"), 118.3(S, C-4a), 116.5(d, C-6), 116.3(d,
C-37, C-37), 1€3.3(d, C-8).

Compound VI: (82 mg)
Fine needies (methanol), m.p. 264-267°C.
IR at v in cn™! 3450 (0H) and 1750-1616 (C=0).

tve FAB-KS, K'+! at m/z 957 and H'+Ha at n/z 979,

Acid hydrolysis of compound VI yielded aglycone and
three sugars,
L3C-NHR of conpound VI 1s listed in Table 3.

Compound VII: (23.4 ng )

Fine needles (methanol). m.p. 230-3°C.
[k showed peaks at p in co™! 3466 (0H), 1768-152¢
(C=0}.
tve  FAB-MS, at m/z 927 ('+1), 249 (¥'4la) and
365 (M1+K).
Acid hydrolysis of compound VI] yielded agiycene and
three suqars,
LIC-NKR of compound VII is listed in Taple 2.

RESULTS AND DISCUSSIONS

the chloroformic fraction of the methamolic 3
tract of the aerial parts of . fhehascs (Del) DC. gave
positive results for the presence of pyrrolizidine al-
kaloids, When chromatographed over silica gel column,
tnree alkaloids were separated, I, II and II ip addi-
tion to one steroidal compound, IV and the other gave

positive test for flavonoids (compound V),

frem the aqueous methanolic extract, two compounds
were 1sclated VI and VII.

Compound I1:

its IR spectra showed characteristic bands at 3358
co™! (OH} and 1750-1720 (C=0).

_ M5 showed ¥* at m/z 367 corresponding fo the for-
muia C13fychly, other peaks 349 (H+'H20) and 324 (K-

Cily-C=0),

The IH-NER (CDCI3) Table I shows the following

), 8 LAOHS H3C-C-0H), 6 1TL(3K,S CHy-C-0-C=0),

------------

6 LILOES 0-C-CHy) and & 4.45 [equivalent B pro-

tOns},

Also itz L3c-yHp Table 2 shows characteristic s1¢-

nals abt & 168.43(s) characteristic for -C=0 of (0=(-
Wiy and 6 21.43(q) characteristic for -CH3 group.

by cemparing the spectral data of compound [ (IR,
45, LH-WHR, LIC-WMR) with that reported for the tyo
nempered ring pyrrolizidine alkaloid spectabiline, it
was found that they are identica] 14.13 Accordingly

compound [ was identified as spectabiline.

1 g '8 17
CH OR CH 3
CH. . ] \ 3/ /
3T~ CH___ C o oK
i ERE
,I -
TI.} (.:"(J 11(:()
" L
1.0
16 O q -
)
0N\
Compound [ R= C-Ch; | N 2

compound II R= §
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Compound I1: N
IR spectra showed characteristic band at 335¢ ¢p

(OH) and 1735 en™! (C=0).
S showed ¥* at mfz 325 corresponding to the chemical

fornula CyghysNGe,

: H-NHR (Table 1) shows the following characteris-
tic signals at & [.23(3H,d, J=7.1 Kz Cilz-CHy, € 1,35
and 1.44(34,5, CHy-C-OR), & 2.80(K6,q, J=7.1 Mgy, &

3. 06(H7,n) and & 6.04(H2,d, J=1.6 Hz).

fron 'H-HER and PC-MR (Table ©and 1) it a3
teund that compound I[I differs from compound [ in the

apsence of the signals characteristic for the -(-Cfy,

[he sesults obtained from compound Il are identi-
cal with those reported for the alkaloid monocrotalipe
1,13 g, that, compound II was identified as monocro-

taline,

Compound III:
IR spectra showed characteristic band at 3458 ¢~
(0H) and 1758, 1616 (C=0),

£S5 showed ™ at m/jz 367 corresponding to the chex-
teal formula CyolyoNOg. Other significant peaks at n/z
163, 152, 138, 113 and 110 which are cnaracteristic for

otonecine esters ¢!,

The 1H-NNR spectrum of compound I lable 1 shows
signals at & 9,93, 0.97, 1.06, 1.42 and 2.20 due to
four methyl groups and an N-Cify respectively. Huiti-

plets & 6,84, 5.99, 4.95 and 4.63 are expected for the

Gy, C7 and non equivalent Ug protons respectively. The

UK. Bishay et a]

assignment cf 2ach proton in compound 111 was confirmed
by performing decoupiing experiments.

The +°C-NHR of compound [I Table 2) was found to

be similar o that reported for the pyrrolizidine alka-
foid crosemperine 21, which was previously isolated

fron three species of crotajaria 41743,

20 1 8 ~/
H -
Cll e HC e Cme €
CH 3 e | 913
21 \
C=0 C =0 P
O - 9
l.,_ o
A
< [ \
N NS
— s
CH

compound [

Compound IV:
trom mp, map, IR and TLC after acid nydrolysis us-
Lng autnentic samples, compound IV was identified as -

sitosterol-3-0-qiucesige,

Compound V:
the UV absorption at 273 and 304 nm is character-
shifts of the two singlet

signals for the H-2 and H-8 protons fell in the normal

istic for isoflavonoid 44

saift region for the isoflavomoid nucleus, The 7 XY~

genation pattern of ring A could be derived from the

tve ortho coupled doublets at & 8.85 and 6.93. which
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Was confirmed by studying the UV spectra with different
conplexing reagents ¢4,

The 'H-NHR spectrun also exhibited an A5B; pattern
(67.36 and 6.84, 13C-NKR at 6 131.4 and 116.3) charac-

teristic for P-substituted Lepzepe ring.

fron  the above mentioned data, compound V was
ldentified as 4", 7-dihydroxy isoflovone, This Compound

was previously isolated from Pueraria ‘fhamsenij Benth
25

compound ¥

Compound VI: |

The 'H-NR of compound VI showed 7 singlets for
seven methyls, It also indicated three anomeric proton
signals at § 4.95(d, J=7.3 1), & 2. 18(1H,4, J=7.5 Hz)

and & 6,29(s) for D-glucurenic acid, D-galactose and L-

rhamnose.  Acid hydrolysis of cempound VI yielded qlu-

curonic acid, galactose and rhampose (PC and TLC using

authentic sugars) as well as aglycone which was identi-

fied as soyasapogenol-3 (Fronm [K, 1H-HHR, L3C-NKR and
NS) 26-28

The 13C-NHR of compound VI Table 3 shows signals
for three 0 195.5

(glucuronide C-1), 101.98 (galactoside C-1) and 192.4

(rhamnoside C-1), thus the glycosidic confiquration in

Pyranoside anomeric carbons at

coppound VI was suggested to be a-pyranoside for L-

rhamnoside [inkage and S-pyranoside for D-qalactoside
and D-alucuronida linkages ¢9.30

Frem the above nentioned data, compound VI was
found te be identical with 3-8-(a-L-rhamnopyranosyl
(1--2> 2 S-D-qalactopyranosyl {1-»2) B-D-glucuronopyra-
nesyll-soyasapogenol B (Saponin nethyl ester), which

previousiy isolated from Soya bean &7,

R
R TOOH&
0
/

r: | 7 Ol
ntjﬁ\ n([\J—-*~7;>
v
. OH O

! adl \J_______ O L-F__
OH

OH : 0
O Qg A0 ¢
‘ \
B AN |
[G 3 # (RN
J;} (JH

Compound VI Compound VII
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Compound VII: -

ts LH-NR spectrus is exactly similar to that of  Table 1: ! H-WR Data of the Isolated Compounds I, I & III in (014
(408 Milz). -

- vk dml i ke ol any B S i o i SR oy e gy Al A Sl A T g A Y S S S S S A A S - O Y Y D el el ol e O e P el ek ke ek S A A R B S U wis B i S i e

compound VI in the up field region. In the down fieid

region its ‘H-NMR showed signals for three anomeric Protor Compound | Conpound 11 Compound 111

protons at & 6.24(1,s). 3.58(1H,d, J=7.4 Mz} amd o 5 ppp (Rg)

4,95(H,d4, J=7.4 Hz) suggesting the presence of L-rham-  ——e-mmmmmmmmmmrm e o
6,38,d(1.7) 6.04.d{1.5} b.84 ,brs

§,32,d(18,8)  3.91.4t(16.2 & 1.7)  3.42,dt(18.4 & 1.8}

nose, D-xylose and D-qlucurenic acid, 7
3
3 3.13,4(18.9)  3.48.dd(16.2 & 4.6)  3.19,dt(18.8 & 2.7)
;
:

Acid hydrolysis of compound VII yielded aglycone,
Y 3.99.m 3.4,m [2.18,20.n] -

identified as soyasapogenol & (From wmp, Ik, LH-NE, 1 10 ) 61 o

L3c-NHR and NS) 2828 and three sugars were identified ; 3,18, (n) 12.68,25,n) 2.28 18
as D-glucuronic acid, D-xylose, and L-rhamnose (PC and t 2,58, {n) 2.1%,1H,n ]
TLC) . 7 3.67,(m} 5.86,m 5.09,dd(4.6 & 6)
3 3,16, {m} {40 0 e
The +ve FAB-US of the glycoside revealed Htl at 9 L4403 43dILY) 4.95,4(11.7)
) 3 4,48,d(11.9)  4.68,4d4(11.95 & 8.9) 4.63,dt(11.7 & 1.1)
n/z 327 and peaks at m/z 349 (H'+Na) and m/z 968 17 eeem e * 2.85(n)
(K*+K). 14 3.82.(7.0)  L.8bq(T.Y) 2.45,44(8.3 & 0.7)
17 1.71,M,s 1.44,3H.s 1.42,31,s
Based on the above meniioned data compound VII iz i3 1.49,3H,5 1,353,308 1,08,3H,4(7.6)
-6 [a-L-rhamnopyranosyl (1-- 2)-8-D-xylepyranesyl (i-- 19 L3LAatLI Lad34(1.1) 131,110 -
11-B-D-glucurenopyranosyl] soyasapogenol B which was . S .31, 8.800.1)
e FITHIRSIEL SREEpeie R £.93,38,4(6.6)
previously isclated from Kisfaria brachybotrys oL N-Cq  mmemm emeee 2,20, 31 s

(Hy-C=0 2.11.3H.s .

e e gt o el dpim el o ogea sem oage vl Gl B weh ey nath iy sy sl B s ey Sk miny Yum el i ulis den- e iy anl P GBS BT EEE A B R S A A el Sl e i =iy T ST NP AW SRS PEP DT Al SR PEE I S N B BNl A ey el vwy e

The above mentioned compounds are isolated for the

tirst time from (refalaria thebaics (Del.) DC. qrowing

in Eqypt,
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Table 3: 13 C-¥HR of compounds VI & VIT in CeDsk (100 Hliz).

s Y i Al ml el ol e o L b 8 B J I I F 1 ¥ "F T 1 ] -l e kR ple s s P A win gl Sl S R A S b gk el allen NN SN S G S e g T 1 1 LT 7T T T I L 1T T I T 17 X1

C. No.  Comp. VI  Comp. VII Compound VI Compound VII
Table 2: 13 C-MR of the Isolated Compounds 1, Hamd M0 ________ "~~~ W
CDCiy (108 Midz). 1 8.6 (t) 38.7(t)  p-D-glucuronopyranosyl P-D-glucuronopyranosyl
"""""""""""""""""""""""""""""""""""""""""" ) 6.5 (1) 26.5 (t) ' 105.5 105.5
Carbon Compound I Compound II Compound III ; 0.4 (@) 9.2 (d) = 8.2 8.1
) o 4 §3.9 (s) 4.8 (s) ] 76,5 76.5
1 1200 (s) 13273 (s) 135,24 (s) : fgfj fi; f§:§ ff; :* ;::; ;2::
2 .6 @ U@ 18 TR BIM 6 14 1.
3 A S ot S SR ¥ WA NI WA N Y. Y 5.1
: 54,88 (t) 53,63 (t) 53,16 (t) : 096 4.9 @)
b 32,90 () 33.54 (t) .23 (t) 16 6.5 (s) 3.5 (s)  p-D-qalactopyranosyl B-D-xylopyranosyl
] 70.42 () 15,01 (d) 76,31 (d) 11 W1 (t) U1 (t) 1 181,88 147.5
g 78.71 (d) 76.80 (d) 188.67 (s) 1 004 () 122.4 (d) A 71.6
9 59.16 (t) 61,21 (t) 21076 (t) 11 1448 (s) 1449 (s) T8 76.9
11 169.32 (s) 173,95 (s) 177,28 (s) 14 8.3 (5) 4.3 (s) A W) 78,5
1) 740 (s) 78.86 (s) 1168 (s) 15 6.7 (1) 26.7 (1) 5 76,6 66.9
13 35.56 (s) 71.21 (s) .73 () 16 8.7 (1) 8.7 (1) SN .-
14 43,63 (4) 44,38 (d) 38,30 (d) 17 8.8 (s) 0.0 (5) | meemmeeeme- - -
13 1713.31 (s) 113,31 (s) 172.68 (s} 8 9.3 (d) 45,3 (d)  a-L-rhammopyranosyl a-L-rharnopyranosyl
17 16.96 (q) 21,91 {q) 29.85 (q) 19 6.6 (1) 46.8 (t) 1 1004 181.9
18 17.14 (g} 17.70 (q) 12,63 {q} g .9 (s) 0.9 (s) RN 2.4
19 14.21 (q) 13.62 (q) .47 (d) 2 0.3 (1) 42.4 (4) LT 2.8
% - - .- 20.70 (q) 2) 75.6 (d)  75.6 (d) 7.3 74.4
2] - - - 19.89 (q) k 3.6 (q)  23.8 (g) 5 69,4 69,5
N-CH; - - .- 1.8 (g W ELE () 6.5 () 6 18,9 18,9
R — -
________________________________________________________________ 26 17.4 (q)  17.0 (q) — -.-
)] AR R R s — - -
28 8.7(q) 28.7(q)  —emmmmmmeee -\
29 W3 () 3.3 (q) e -~
N AR R R — -.-

e S e W A e sl LR b 4 8 F 1 F F T ik il . SN N Sal nlp W A e . S el e el O S e i o S B S e ﬁ-ﬁ--—--—--_-—----‘---------
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