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BIOLOGICAL EFFICACY OF THE EXTRACTS AND @
CONSTITUENTS OF Caralluma tuberculata AND C. edulis

Ghnzela H, BIZWANI*, K. USMANGHANI®, Manspcor AHMAD®,
Ehahld RASHID"*, Vigar Uddin AHMADY#?

Key Word Index :

Caralluma tuberculatn, Carallmma edulis, Asclepiadaceae,
toxicity, hypoglycaemic, cardiovascular, santibacterial, platelet
activities.

ABSTRACT

Blological activity of the ethanolic' and aqueous extracts of
both plants as well as caratuberosides were evaluated. Brine shrimp
(LCx) bioassay of ethanolic and ethyl acetate extracts of both plants
showed toxicity whereas agueous extract was found to be non-toxic,
The agueous extract of Caralluma tuberculata was found to possess
hypoglycaemic activity in alloran treated rats. However, H-ouzbain
binding assay with caratuberosides A-C, and an inhibitory effect
of ethauolic extract of C. edulis on advenaline induced platelet
eggregation essentially exhibited no respomse.

INTRODUCTION

Caralluma tubermnlata N.E. Brown, and C. edulis Edgew
(Asclepiadaceae) succulent perennial herbs are widely used as

(*) Depariment nr Pharmacognesy, Faculty of FPharmacy Universlty of
: Kargchl, Karachi 78270 PARISTAN,

(**} Dept. of Pharmacology.
(***) HEJ: Research Institute of Chamistry, University of Karachi,
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antidiabetic, In the previous communications', we have already
reported the active constituents including the caratubersides from

this plant.

RESULTS AND DISCUSSION

The pharmacological activities of the extract and its chemieal
components were tested. The ethanolic extracts of C. tuberculats,
containing pregnane glycosides, were subjected to different
blological evaluation tests including the brine shrimp bioassay,
hypoglvcaemic activity, and cardiovascular profile. Moreover,
pregnane- *H-ouabain binding assay of the isolated pregnane glyco-
sides from C. tuberculats, inhibition of, epinephrine-induced platelet
aggregation on the ethanolic extract of C. edulis, were also investi-
gated and reported in this commumication.

Brine shrimp (LCy) bicassay method was used to testify the
efficacy of the extracts of C. tuberculata. Three fractions (ie.,
ethanolic, ethyl acetate and aqueous) were subjected to brine shrimp
bioassay as shown in Table-1. Ethanolic and ethyl acetate fractions
digpleyed 35.36 LCy at a concentration of 10, 100 and 1000ug/ml,
while non-toxic effect (>1000 ug/ml) was observed in aqueous
fraction. In other words we can say that it is a neutral fraction of
C. tuberculata, the brine shrimp (L.Csy) bioassay of ethanolic and

ethyl acetate extract showed toxicity whereas aqueous extract was ':)

found to be non-toxic.

Hypoglycaemic activity of C. tuberculata ethanolic and aqueous
extract was tested by determining the blood sugar lowering effect.
The ethanolic and aqueous extracts of C. tuberculata showed
hypoglycaemic activity at a dose of 7142 mg/kg in alloxap fed
diabetic male albino rats. The blood sugar level was reduced from
278.61 mg/100 ml to 248.37 mg/100 ml in ethanolic extract treated
diabetic rats, while in aqueous extract treated rats blood sugar

level was lowered from 317.63 mg/100 ml to 29564 mg/100 mi-

after 30 to 60 minutes of extract administration, and these extracts
raised the blood sugar sfter 3 hours. In agueous extract treated
rats the blood sugar leve] was significantly reduced from 314.63
mg/100 i to 233.62 mg/100 ml after 24 hours. The fasting blood
sugar in anormnal ethanolic extract treated rats was raised from

4
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Table 1. Brine Shrimp Bloassay of Ethanolic, Ethyl Acetate Aud
Aqueous Extracts of Caralluma tuberculata,

en—— S ———————

R

Types 10 pg/ml 100 yg/ml 1600 pg/ml Concentration .
of LCsx
exivact olive death allve death alive death pg/ml
1 Ethanolic 16 14 5 23 - 30 35.3693
2 Bthyl

acotate 26 4 5 25 — 30 8.9389
3 Aqueous 32 — 30 — 26 4 >1000

il ————

85.85 mg/100 ml to 138.456 mg/100 ml at 3-3.5 hnurs and 177.63 mg
100 ml after 24 hours,

_ The aqueons extract treated normal rats also showed similar
effects at thesame time intervals, Results of the mrean blood glucose
level in normal and alloxan fed rats are shown in Table-2. Among

the two models used, the plant extracts showed a significant -

(<0.005) blood sugar lowering potency in fasted and alloxan fed
models.

Akhtar’ worked on the antidiabetic activity of C. edulis, aud
found that it does not lower the blood sugar Ievel in rabbits.
Whereas Almad et al®. reported that C. tuberculata agueous extract

- significantly réduced the blood glucose level, However, the results

of our ¢xperiments proved that it possess an antidiabetic activity
in albind rats,.

The resilts of the effects of ethanolic extract of C. edulis (i)

on force of contraction on left ventricle, (if) heart rate, {1if} coronary

flow on isolated perfused rabbit heart were (in doses between 0.12 -

1000 pg) found to possess no effect on the cardiovascular system
in terms of change of the contractile force, cardiac frequency and
coronary out flow during one minute after adminigtration (Table 3).

It seems that the over all effect of the crude extract of C. edulis
- ‘on these parameters is rather insignificant.
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Table 2, Mean Blood Glucose Levels mg/100 ml =+ S.EM.oanrmalAndAHuxm-DiabeﬁcRatsAt
VaﬂoulﬁnelntervalsﬁfterOml Administration omeﬂmambermﬂamNLBrm

R o e

waliima Normal albtno rats No. of Alluxan-mabeﬁc albino rats

herculata 1 experiments

iract BAdm, Oh 3h 24 h n =4 B.Adm. 0oh 3h 24 h

0. of

perimants

=4

mtral 9212 100.75 80.75 115.16 608.65 48825 544 48 742.86

(£313) (£171)  (=156) - (=1.87) (£7.62) (£10.19) (£347)  (=634)

hanolic 85.85  138.46°°  142.63"**  177.63" 278.61°** 24837  270.51'"* 28572

tract (£199) (£3.18)  (£183) (:1.50) (£434) (£327)  (£260) (2283

mecus 111.92° 14254°°  13820°*  146.60 317.63*°* 295.64°% 314227 23362
ot - (£261) (£2.19) (£2.14) (%2.63) (£357) (£548) (23000  (:4.10)

A A— A N

Adm. = Before drug administration

1,3h,24 h = After 0, 3, 24 hours drug administration

1 values represent glucose level in mg/100 ml as mean + S.EM.

guificant relative to comtrol ‘P<0.1, "P<0.01, ™“P<0.005, 1/ group = 4.

O 0 SN
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Table 3. Effect of Aqueous Extract of Caralluma Edulis On Force
of Cardirc Contraction, Cardiac Frequency And Coronary
Out Flow of Isolated Perfused Rabbit Herat.

L sl ik

 Percent change from the control

Dosa Inotropic Chronotropic Effect on coromary
(s2) effect effect out flow
0.1-11000 85+ 1.54 182 £ 1.17 1925 + 246
n=4

The results were expressed as mean =+ standard error (SE.M.).

Table 4. *H-QubainBinding Assay With' Caratuberosides.

Compound XCo (uM)
Caratuberoside A 260
Caratuberoside B 270
Carzgtizheroside C 580

SA ] 7600
Caratuberoside A + B 01
Progegirone R 56
Quebain - 0012 -

The strength to this contention has been kindly provided by
Professor LaBella, who very kindly tested the pregnane glycosides
isolated from C. tuberculata and C. edulis as shown in Table 4.
The isolated pregnanes caratuberoside A, caratuberoside B, caratu-




Table 5. Eifects On Aqueous Exiract of Caralluma Edulls On’
Adrenaline Induced Aggregation of Human Platelets.

% inhibition of adrenaline induced  ICy
platelet aggregation mg/ml

Dose A Dose B Dose
B (0.628 mg/ml} (1258 mg/ml} (2.80 mg/ml)

[aqueous (n = 4)] 822 £ 596" 082+ 733  7.81 + 8.88°

g _ —

The results were expressed as mean =+ standard error (S.B.M.).O
*Not significantly different from constrol (P>0.035).

beroside C, and a mixture of caratuberoside A and B in *H-Ouabain.
binding assay were found to be essentially inactive.

The aqueous extract of C. edulis was tested on adrenaline
induced aggregation of human platelets. In n = 4 experiments, the
dose A (0.625 mg/ml) showed -8.22 = 596 % inhibition of adre-
naline induced platelets aggregation, while dose B (1.25 mg/ )
0.82 £ 733, and dose C (2.50 mg/ml) 7.81 =+ 8.88. All these resul
were not significantly different from control (P>0.05). The
extract alone, however, have no direct aggregatory effect (Table 5).

On these biological evaluation findings it is therefore conclu. -
ded that caratuberoside molecules are basically inactive, Nonetheless
the aqueous extract of C. tuberculata showed hypoglycasmic
activity, and that is why this herb drug is used for lowering blood
sugar level in folkloric medicine.

EXPERIMENTAL

The different extracts and caratuberosides were obtained-
according to the methods as given in the literature™,

- e —r— ——— 4
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{) Brine Shrimp LCy Bionssay Method : ~

Three different extracts of C. tuberculats, i.e. ethanolic, ethyl
acetate and aqueous extracts were prepared for the estimation of
LGy activity in brine shrimp. The procedure described by Meyer
et al’. and followed by McLaughlin et al®. and Alkofahi et al®. was
adopted for this work.

Samples and discs of three different concentrations, 10, 100,
1000 wg/m! were prepared according to the direction as given in
the literature™, Brine shrimp (Artemia salina) nauplii were hatched
in a specific tank. Ten shrimps were transferred to each sample
vial, and then sea water was added to make the volume 5 ml.
Later on dry yeast suspension was added as food to each vial
inclnding control. The vials were kept for 24 hours, thereafter the
active nauplii were counted, and death percentage was calculated
at each dose.

1) Hypoglycaemic Effects :

The sthanolic (ER) and aquecus (AE) extracts of C. tuberculata
were diluted in distilled water, respectively, and then were evalua-
ted for the hypoglycaemic activity in both normal and alloxan
treated male albino rats of 200-250 g weight., The hyperglycaemia
was induced by administering alloxan monohydrate (Ogawa Seild
Co. Ltd., Tokyo, Japau) (150 mg/kg, i.p. body weight). Rats were
maintained on diet soaked with hydrogenated oil.

The ethanolic (BE) and aqueous (AR) extracts were adminis-
tered at a dose of 100 mg/kg dissolved in water, The blood glucose
levels were estimated by the method of Nelson and Somogyi as
Biven by Varley® on 0.1 ml of blood drawn from animals at 0,3
and 24 hours’ interval, The results were recorded as shown in the
Table 2,

i) Cardiovascular Profile:

_The whole plant material of C. edulis was collected from Karachi
in September 1988, Fresh plant material after chopping was soaked
in EtOH for about four weeks, The alcohollc extract was evaporas
ted urder reduced pressure and the syrupy residue so obtained'
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was dissolved in small quantity of H:O and subjected to
drying. 25 g powder of the crude extract so obtained was used for
cardiovascular screening,

In this study, isolated perfused rabbit's heart method as dese-
ribed by Langendrofft with modification was used®. Briefly healthy
rabbits (1.2 kg) of either sex were used. A blow on the neck of
the rabbit made them unconoious. The chest was open and the
heart was carefully removed in a petridish filled with McEwen's
solution (NaCl: 7.60 g/l, XCI: 042 g/l, CaClz: 024 g/l, NaHCO; :
2.10 g/, glucose: 2.00 g/l, sucrose 450 g/I), and bubbled with
oxygen. Isolated heart was mounted on the apparatus with the help
of glass cannula and perfused with McEven's solution at 37°C,
Recordings were made by the help of isotonic transducer (Harvard)
on chart recorder (Byla), Parameter measured were: (1) foree nfo
contraction (height in mm), (2) heart rate (beats/min), (3) coronary
flow (ml/min), Atmospheric pressure on the heart was kept at
45 mm Hg, approximetely, No changes weer introduced durlng

these experimeents (Fig. 1, Table 3). \
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Fig. 1 : Effects of agueous plant exiract (Caralluma edulis) ﬂno

spontanecus contractions of 1solated perfused rabbit heart.
A constant dose of 1000 ug ‘wes used for all experiments.
Dose administration occurred at 0 minute, '

tv} Pregmane *&-Ounbain Binding Assay :

Prof. Dr. LaBella® was kind enough to caxrry out the isolated
pregnanes caratiheroside A caratuberoside B caratuberoside C

and & mixturs of camidoerosidsﬁ.andB in’H-Ombainhinding
assay (Table 4).

30
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v) Inhibition of Epinephrine Induced Platelet Aggregatton: 259

The experiments on the ethanolic extract of C. edulis for Its
inbibitlon of platelet aggregation property were performed by the
method, of adrenaline (epinephrine) induced platelet aggregation™ B,

Preparation of the test solution :

Plant extract was dissolved in 0.2 % w/v sodium carbonats
(E. Merck, Gérmany) to provide a stock solution of 60 mg/ml (c).
Subsequent dilutions of 30 mg/mi' (b) and 15 mg/ml (a) were
prepared. About 10 gl of each solution was added to 2285 ul of
platelet. rich plasma, sot hat the final concentrations were 2.5 mg/ml
(Conc. C) 1.25 mg/m!l (Conc. B) and 0.625 mg/ml (Cone. A), respec-
tively. The pH of the solution C was noted using a pH paper
(Machery-Nagel Co., Germany). The test solutions A, B and C were
freshly prepared for all experiments.

-
ha .

Praparation of aggregating agent :

A 4 mM solution of adrenaline bitartarate (MW = 333.33, Sigma,
St. Louis, USA) was prepared in 0.9 % w/v sodium chloride in
distiled water, Aﬁer e, itwas stored at -20°C,

PIate_Iet rich plasma (PR?)} and Platelet poor plasma (PPP):

Platelet rich plasma (PRP) was prepared from whole blood
taken from a healthy person, who has denfed receiving any mexdi-
cine within 14 days, by centrifugation for 10 minutes at 1200 rpm
at room temperatnre (20-25°C) in HIMAC centrifuge (Hitachi,
Japan) HIMAC and was used within 3 hours after blood collection.
The settled portion of blood, from which PRP had been removed,

- was then centrifuged at 3200 rpm for 15 minutes and the superna-

tant PPP was obtained.

Platelet aggregation :
Platelet aggregation was perfomed in NKK Hemsa Traces

- {(Model PAT 4M, Niko Bioscience Inc., Japan) equipped with a four

channg] chart recorder. The instrument was first calibrated with
PRP at zerp % and PPP at 100 % light transmission, =
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Incubation with test substances and sggregations were carried
out at 37°C with contiruous stirring at 1000 rpm. About 10 sl of
test solution ‘A’ (15 mg/ml), ‘B’ (30 mg/ml) and ‘C’ (60 mg/ml)
were added to cuwvettes containing 225 ul PRP and ellowed to
incubata for about 2 minutes before challenging with 5 ul of 4 mi
adrenaline solution. The control response was alse measured aleng
with the response of conc, A (0.625 mg/ml), cone. B (1.28 mg/ml)
and cone, C (2.5 mg/ml) for a period of 5 minutes (Fig. 2, Table 5).

For each experiment the height in chart units was measured at
the end of the fifth minute and determined and the results were
expressed as percentage inhibition from the control, according to
the following formula :

LIGHT TRANSMISSION —

s inil g E'i[' (HRETEAIM A (VR TERTERTATH
= i EEF [ __:':;4 thntetel i ‘ el
1 LU
S ﬁh 1' T h

kAL Y i 3
o il ri ikl L ik

~ I ety
i3} .----1. .H‘” 1 .
“ HTHERE R | B '
[T i {n i :
I'. Eﬁﬁﬁ r1 K
I HA
o i e i Iz
: ABC
CONTROL

Fig. 2 : Raprmmﬁvemdngshm;heeﬁm&mmmﬁm
A (0.628 mg/ml}, B {123 mg/ml) and C {253 mg/ml) of

- aqueons extract of Caralluma edulis (upper panel) on.

. adrenaline-induced aggregation of human platelets, RRP
wasinmhatedfonnﬂnutaswiththephntexmhefom

- adding adrenaline (4 mM).
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C-T
% inhibition = x 100 %
3

where C = % aggregation of the control

T = % Aggregation after 2 minutes incubation with
test solution.
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" NEW PREGNANE GLYCOSIDES FROM CARALLUMA TUBERCULATA

Yigan UnDiN AHMAD,* ;\'ﬂ _@k

H.BJ. Beearch Inntitaty of Chemirtry
Kran UsMANGHANI, mnd GHazaLs H. Rizw.

Deparrmens of Phurennognety, Factelty of Pharsiary, Upivertity of Rarathi, Karathi-32, Patkitan &‘?
ABEYRACT.—Two pow prognene glycosides, nomed camevbenidex A and B, weee Ixolared
from the whole plant of Corelloza trierenizta. Their stoctures were determined vy 3-0-{B-D-
gluropyrancspl-f =24} P-p(3-0-tmethyl-G-dmtoxyh galzcenpyrenosyl)- 14 bydeoxy- 148~ preg-
nase-2{-one [1] and 3-O-{B-D.glicopymoesyly 1-243-B-D-(3-O-mathyl-G-desoxygalacto-

py:anosyli-14,20-dihpdroxy- [4B-pregnuny (2] mainly on che basis of spectroscopic studies,
Thelr stereochemirery by bean detsrmbnend by nOe difference, COSY 43, and 21D f-rosolwed

NOESY ‘H-nror end DEPT “C-nmr experimenss,

Carallama teberaviats W.B. Brown (Asclspiudacene) (syn. Buwererie auchericna
Decn.) is a succulent perennial herh ocrurring wild aad also cultivated throughout
Palclsran (1-3). This plant is eaten raw or cooked us n vegetable and is also reputed to be
a cure for dinbetes and rhenmatism (4), In 1967, Nikaldo ¢2 o/, (5} reported the isolation
and gtructure elucldarion of two gening, boucerin {4} and dihydroboucerin [9], from B,
authariang Decn., a synonym of C, tuberavlates. After hydeolysis of the glycosides, thess
suechors algo identified cymarose, sacmentose, clerndross, and digitaxase in the bydrol-
ysate. Apart from this work no other chemlical investigation on this species is ceporved
in the literaoure, This paper preseats the isolation and charecterization of two new preg-

nane glycosides,
RESULTS AND DISCUSSION

The BtOH extmer of the whole planc of C. wheralata yielded, after evaporation,

fractionation, and repeated chromatogmphic ssparation on 8i gel columns, a mixeure of
1 and 2, The mixture gave positive teses with Liehermann-Burchard reagent (for

sterola), vanillin sulface (for gening), and Molizch reagent {for sugars), Glycosides 1 and
2 were sepatated by prepameive hple employing » Bond-Pak C-18 reversed-phase col-
nma, with MeOH-H;O (80:20) a3 the mobile phase.
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Cacataberside A [1] was obteined as a whice, cryselline substance, mp 170-171°,
[e}*%p +60° (¢ = 0.66 in MeOH). On acldic hydrolysis with 195 HCI, 1 yialded 2 crys-
talline genin as well as gincose and another sugar. Glucose wes identified by tle as well
as hple. The struerure of the second sugar wes detarmined as 6-deoxy-3-0-methyl-B-D-

galectose on the basis of extensive nmr studies including *H ame (COSY-43, Jeres )

solved, NOESY, nOe difference) and '*C ams (broad band snd DEPT experiments) on
1 g5 described below.

Caratuberside A [1] displayed no absorption In the uv region Indicering the absance
of any conjugered double Bonds in the molecitle, The ir spectrum (KBt) revealed peaks
at max 3300 (OH), 2900 (CH,), 1650 (C=0), 1100 (C-O) cm ™ . In the acgative ion
fabms che compound showed an (M — H]™ peak at miz 633, In che eims spectrum the
highesr pealk ot wfs 477 was due to the removal of the torminal glucese unlt, indicating
the G.deoxy-3-0-methyl-D-galactose is directly artached to the aglycone, There was
also a strong peak ar mfz 317 due to che aglycone without oxygen at C-3 and & base peak
at mfz 299 {317 — H,0]7.

The aglycons was obtained &s a crystailine compound by ecidic hydrolysis, and in
structure was confirmed by gpectroscopy. Because G, wbernlatz belongs to the
Asclepiadacese, which are kaown to contaln pregnane glycosides, and becense the preg-
nane gening, boucerin and dihydroboucerin, have actuslly been Isolaced from che acid

hydmlymteofchcglycmidwofthhphm.itwcrpecmdthartheaglymmwuld'pm-:)

sibly be 2 pregnane type stetoid, The 'H- snd **C-nmt spectra of 1 confirmed this as-
sumpeion. However, the *C-nmr spectrum showed that an oxygen functicn ar C-12
commonly found in pregnans aglycones of che Asclepiadacese is missing (C-12, 39.44
ppm). The chemical shift of €-13 2e 49.49 ppm with only ons hydroxyl-bearing vicinal
carhon atom (C-14, 84.76 ppm) and the chernical shift of C-11 a¢ 21,63 ppm also sup-
port the sbsence of oxygen function in the asighboring C-12. This facx is further con-
firmed in che muasse spectiul data discusced above, '
The ‘H-umr of 1 In CD,OD reveals mathyl singlets ac 8 0.83 (3H, H-19), 1.08
(3H, H-18), sed 2.33 (3H, H-21). The lest peal indicares the presence of & COCH,
group in the compourd. A doubler ar B 1.28 (3H, J = 6 Hz) Is assigned o che secon-
dary methyl group in the 6-deoxy sugar, and a slioglat at B 3.4 is essigned o the OMe
group of the methylated sugar, A teiplet at 8 2,90 (J = 3.6 Hz) can be assigned co H-
17 vicinal 1o the ketonic group. This chemical shift and coupling are very close w those
for H-17 in 138, 14-dihydraky- 14[3-pregn-3-¢n-20-one (6). It is, cherefors,
concluded thdt ehie configuration of 1 at C-17 is the seme os in this lutter compound;
i.e., the side chain ar C-17 is B-asfeated, The specorum further shows two aoomeric
proton signals ar 84.35 (d, J = 7.7 Hz) and 4.60 (J = 7.6 Hz), The larrer is sssigned ro
the snomeric protos of glucese, whereas the former is-assigned to che H-1 signal of the
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pling, hence B-glycosidic linkages. It also proves thar the hydraxylic groups at
neighboring

corbon atoms in the two sugars (C-2' and C-2%) have the mms equatorial
configuration. Xt may be notad here that the Keller-Killiani teat for 2-desoxy sugnes
gave negative resuits with 1. This means thar the 6-desoxy sugar possessed an OH
group ac C-2°,

Decoupling experiments, as well as COSY-4% experiments, show thar the H-1'
doubletar 8 4.3 is coupled with a double doublerac 8 3.59 ¢ J = 7.7, 10 Hz) due to H-
2’. Thir means that Jp 5 is equsl to 10 Haz, and, therefore, H-3’ must also be axially
oriented. The H-3 signal becomes clear only in the TH-nmr spectrum of caratuberside
A pentaacetoaze {3) where this sigual js not shifeed downfield berause it beacs a methoxy
rather than a hydroxy group. It ahsarbs a8 a double doubler ne 8 3.23 (/= 10, 2.9 Hz),
which indicares thae the methoxy group ar C-3° is equatorial and H-3’ is axial, The
smaller J5 4 (2.3 Hz) also shows thar H-4' is equatorial. H-4’ absarhs as a broed dou-
bler ar 8 4.17; the J 4 o is very small snd conld not be calculated. H-3" ahsoths as n
broad quartet at 8 3,63 ( ] = 6.3 Hz) which ls coupled o che doublet ac 8 1.28 asshown
by the decoupling experiment or irmdiation of the methy! doublet ar 1.28 when this
quartet is converted into a broad singler.

The confignmtion of the methyl group (H-6") was determined by nOe difference
megsuaments of 3. Irradiation of the H-3' quarter at 8 3.49 resulted in 13,695 incroase
of thesignal at 8 3.2 (H-3")and 10.29 increase in che Intensity of the doublecac 84,37
(H-1"). The intensity of the methyl doublet ac 8 1.2 also increased by 19.3%. On the
other hand, irradintion of the H-3° double doublet ac 8 3.2 led t0 3,69 nOe of H-1' ar
4.37 but no increass in the inrensity of methyl doubler ac B 1,2, This indicares that H-
L', H-3', and H-3' are axial, and 6-Me is eqquatorial, Thus, the methylated sugar was
identified as 6-droxy-3-0-mechyl-D-galactose. The "*C-nmr specrrum of 1 (Table 1)
supports {ts proposed structure, It clearly shows the absence of olsfinie earbon atoms,
indicating that there is no carbon double bond in the compound. The assignroents were
nided by DEPT experiments as well as correlacion with *C-nmr spectrs of similar types
of componeds (). _

Catatubermide B 2] was also ohtained a3 & white crysralline compound, mp 182°
(dec), which on acldic hydrolysis gave a pure genin as well as glucese and Gudeoxy-3-0-
methyl-B-D-galactose, Camaruberside B does not show » carbony! absorption in the it
specrtum, In the *C-nme spectrum the penk sssigned to the carbony) carbon (C-20) of
1 is missing, Instead, a pegk at 63,30 ppm is present indicaring un eddiclonal hydroey!-
bearing carbon which, according to the DEPT spectrum, is secondary, These obsarve-
tlony together with the (M — H} ™ peak at =z 657 in che negative jon fab
suggested that the carbonyl group in 1 has been reduced to a serondary alcohel in 2.
This is supported by the observation that the peak at 3,01 ppra (C-17) ia shifeed up-
field o 37.08 ppm and the C-21 methy! peak from 32.37 ppm in 1 021,53 ppm in 2.
The correlution berween 1 and 2 was conficined by reduction of 1 to 2 with NaBH,.
Thus, the structure of 2 i3 proved ro be 3-0-{B-D-glucopyranosyl-{ 1—>4)-8-D-(3-0-
methyl-G-desoxygelactopysanosyli-14,20-dihydroxy- L4 B-pregaane,

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES, —NMeiting polnrs wers determiond on Blertrochermal
Gallenkemp spgiaeatus {eapillery) and ore uncosractad, Opelenl romtions were messured with & JASCO
Dip-140 digitnl polarimaser. Tic was qareled cue on 84 gol PR 234 precoveed glosy plates (Merck 70230
mesh ASTM) uting the mlloeing solvent sysrems: (A) CHOL-MeDH-H,O (7.5:2.5:0.2), (B) s-BuOH.-
HOAc-H,O (12:3:3). Paper thromstogemphy for sugtes was tun on Whaonan paper No. | usicg sclvent
systm (C) BrOAL-MeOH-HO-HOAC (65113:13:20). A saruzaced golution of eniline phithalaty #1 p-
BoOH wes ysed o nstaining agent, Hpknﬂysbmpu&rmﬂugﬂhalﬂt?mmmﬁc mndel HI In-
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X} und B [2] In C,D,N (75.43 MHz).
mm

Carban f
1 2

C"‘: L B T R 5?449 3?+63
e 296 30.10
Lo 71.33 72.03
c'{ LI I A R Mr?‘ 54133
CI oL, 44.48 44,83
CS6 .. ... .. 2.1 29,40
C7 L. 28.14 249,18
C8 ... 40,63 40,91
Co ..., 49.6% 50.05
{423 {1 S 35.07 36.18
C-1l ..., ... 21.63 22,86
c"l-z LI T B NS R 59044 4&-9]
c-la-...;;; 49!49 491'09
G4, ... ... B4.76 §3.83
C-1%5 . ...... 32,02 33.01
C-16 . ...... 24,84 18.8%
L0 i $3.01 37.08
C-IB . . ..\ v 12,23 12.34
C-Ig L B I T ) 1$1?3 15543
c‘m LA N I ) 216:5‘9 55-5'11
C21 . . .. . . 52.57 21.3%
C-1" . ...... 1241 102.51
c2 ..., 76.80 76.84
C3 ... .., 63.50 83.78
m"‘iliif ??-3‘9 ﬂ‘ﬂ'
1 9% L 70.48 70.95
Lo 17.76 17.82
C1 ..., .. 10831 103,38
C‘rtiiii'f ?ﬁ-l—z ?5#1?
L0 78.54 7841
M L ] L [ ] [] L] L . ?IGM ?Ilﬁl
L 78.31 78.39
C& . ......] 618 | '#32%
OMe . . ... .. 59,50 59.05

1] marhine with refroctive Index detector, Uy was recorded in McOH on a Sitimadzn uy-240 spece
, Bleetroo im-

wrophotemarer, Ir spectm wore recorded Io KBy on Jesco A-302 infrted
POCT MOtE SPCCn WeTe on & Plonigan MAT 312 Vecinn MAT 112 doobls focusing moss spec-
tromewer conneered t0 4 PDP 1134 (DEC) computer systemr. Fest momic bombardemens mess specres]
wwlysis wes pordfoemed on che Viefan MAT 312 fitood with o standsnd sourcs end o high-8eld megnot, ‘He
nme spectes were obtained from g Brukeer AM-300 (300 Mie) spectromoeter using both CD,OD end
C4DyN s solvents end TMS a3 en inmmal standaed (3, singlet; 4, doublec; q, quartes; m, muldplen, *H
chamic! shifoery from TME aned constantsecd in He. “Conmrspectra were messured in
CyOsN pad CD,0D et 73.43 MEIx wizh TMS 3 oo ioveme] standacd tsing the Bruker AM-300 spec-
srometer. High-fialil "Henme spectroscopy was performed on & HBroker WM 400 insteument equipped
with an Aspect 2600 computer. Two-dimensionn] COSY-43 expecimancy wora performed ar 400 MHx,

PLANT MATERIAL —The wihale plant of G, faforenfats (2% kg) wos poochesed from die wegemble
et of Kornchi, and Identification wes kindly eartied out by Prof, Dr, 8.1. All, Deparcment of Botay,
ummuaw.ammhmmnmmmmmdm.

EXTRACTION AND SEPARATION, —The fresh mnterisl was chopped into small pleces and exsrecmd
with BrOH pfmr pereniation ot sootn remperarune for 13 dags, The B1OH extmct was ovanorater] noder -
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MoCQH, chen poused iat cold BryO oo precipitere che crude glycoside mixture, This was ropested severnl
cimoes, end the yellow precipimne was collecced hy flteation, ‘The crude mixwure (43 £) gave ¢ positive test
with Lishermann-Burchard, vantilin sulfecs, sod coric sutfatn seagenrs, wirzross Kelter-Kilkmi and xuraly-
drol was for 2-deoxy sugats were negative. The cruds glycoside (36 g) wm subjecred o ¢ and aloted with
CHC1,-MeOH (9: 1) which gave s mbxeuce of two components, These two componeiits weredatected on tic
(PR 2%4) with ceric sulfets cepgent after development with CHCl-MeOH-H,0 (7.5:2.5:0.3), The mix-
tue of these two componen wis sepameed efeer ropeated hple on & peversol-phest Boods-Pak C-18 sami

colomn by using MeO}-H,0 (80:20 pa a cokvent with Bow care $ mn/min, yielding cormtuher-
sicde A (30 mg) and exrmtisberside B (3 mg).

CARATURERSIDE A.—Carstehersida A [1] was obmined a3 2 white, crpsnlling substancs which was
reerysallised from cqueoay MeOM, mp 170-171°, (a0 +60° (= 0.66, MeOH). Ir (KBi) v max 3300
(O}, 2900 {CH,), 1680(Ce=03, 1100(C-O)crn ™" 'H amr (CD,OD) B 083 GH, 5, 19-Me), 1.083H,
3, 18-Ms), 1.28 BH, d, /= 6.0 Hz, 6-Ms of merhyldesoxyelaceose), 2.23 BH, 5, 21-Me}, 2,90 (1K, ¢,
J=:5.6 Hz, H1T), 3.49 GH, 5, O-Mr of merhyldesmygeiscins), 3.5 (1H, o, H-3), 4.44 (1H, », 14-
OLD, 4.35, 4.60 (rwo enemeric protens, J = 7.7 Heand 7.6 i) '*C-nmr sep Table 1; febms (regative
lou mmu?m—- H1™ 65% {10096Y; eims mfs(rel. Lar.) 477 (2), 345 (20), $17(33), 295(108), 281 (38),
219 (27), 161 (38).

ACID HYDROLYAS OF CARATUBERSIDR A ~~Coreruberside A (10 mg) was raflaxed with 198 HC
{10 D in o boiling HyQ hach for $ b Thereafter, 16 m! HyO wasadded snd concrnrmeed to 3 ml, #ad the
teaction mixtate was kepe in e boiliog H .0 bath for 30 min snd extoected with CHCL,, The atganic extract
$o chrradtsee] was washed with H,0O end amretized srith 2 N NajOO;, vnd the squeous phass wis agein ex-
erocted with CHCly. On svapctation of CHCl, rthe precipitate was filvererd off, and the fltate wes cvapo-
rated to dryness, then crpsellized from equsots MeOH o give the genin of cuatuberside A(1.3 myg), The
mﬂﬂh@mmﬁwmﬁﬂ&t&mﬁw@d&ﬂﬂﬁﬂmﬂﬂ
specrred dasa of 13, J-dibpdraxy- 14-B-progasne-3-ene-20-ana (6. Colorless, ahnep crpsols (CHCL), mp
203-210% §r v mox (CDCLY 3400-3300 (OH), 1690 (C=O) cm™; cims wix 518 M7, 301
M~ 3,01, 208, 281, 271, 255, 228, 43 (basa pesky; *H ome (300 MHz, CDCly) 3 1.00(6H, 3, 18-
Me, 19-Mn), 2.25 (3H, s, 21-Me), 2.9% (1H, ¢, 3.6 Hx, H-17), 5.47 (1H, m, H-3), 4.40(1H, s, 14-
OBY; '2C nror (73,43 MHz, C;D,N) 8 37.49(C-1), 29.96 (C-2), 17.49(C-3}, 34.71(C-4), 44.45(C-3),
29.20 (C-83, 28,15 (C-7), 40.39 (G-8), 49,69 (C-9), 36.04 (C-1(), 2162 (C-11), 59.44(C-12), 49.46
(C~13), 83,75 (C-14), 32.00 (C-15, 25.80(C-16), €2.89 (C-17), 12.22 (C-18), 15.72(C-19), 218,39
(C-20), 32.28 (C-21).

Thmnﬂndtqmpmuhhumdmmhmnmmmmﬂmdumdmdmmd
for catbabydtem by ticusing EBtOAc-MpOH-H0O-HOAc {65: 15:15:20) as a solvent system, and sprcyed
with frmhlp prepaced sndling phehalate reagent. Ry velues ware caiculated us 0.33 (glusose) and 0,75
(mezhyldesoxygalacoes) (also confirmed by bplc).

ACETYLATION OF CARATUSHRAIDE A.—Asatylation of cemeuberside A (3 mg) was carried ont In
{1 mi) and AcO (2 mi), sl the teaction mixture was loft ot coom crmparatuss svernight, then
mmmnpmmw&hmmmmmummmmm&nm
by 5§ gol o (195 MeOH in CHCY) of the residue e givs carntuherside A penscotato (2,32 mg). It fornrs
colotiess needles with CHCL; zp 1907 ir (CDCIy) v max 1723 (OAc), 1100 {C-0) cm ™ '; eloms wfs 523
M~ OCOMeT", 481, 439, 377, 177, 143, 74 (base peak); 'H nmr (400 M, . B 1,00 (6K, »,
mﬁl’{md 19-Me}, 1.99, 2,01, 2.057, 2.03 1, 2. 10 (pentmnestars), 2.96(1H, 1,/ = 3.6 Ha, H-17),4.44
(LH, 5, 140H).

REDUCTION OF CARATUBHRADE A —Compound X {3 mg) fn MoOH (10 ml} was treated with en
soyetr solntinn of NaBH, (13 mp), knd che reaction mixnere was stireed for 3 b Dilam HyS0, was then
intvodoeed It the pezcrion mbxtury. After nermlieztinon and proparative layer chromamgmphy [8 gel PP
234, CHCly»MeOH-H,0 (?.5:2.5:&2}; of the ceductinn product, o put compound (13,5 mg) was ob-
entred which was foand o be idencient (*Henror, ¥o.qmt, ir, ms, tic) with curnrubersice B,

CANATUDERSIDE B.—Coloders, shiny crysmiline compound: mp 182-183° (dec) fem squeous
MrOH; i v max (KBs) 55003400 (O, 1160 {C-0) em ™'} fehuns negaeive fon of iz 637 (M —HI"}
eleny oy (red: Inc.) 843 {d), 517 (7.5, 30T (5.8), 299 (20), 283 (16), 257 (6}, 33 (200); 'H amr (300
MHyx, C,D,N) 8 0.70 (3H, », 16-Md), 0.90 (31, d, /= 9.0 Hx, 18-Ma}, 1.600H, d,J = 6.3 Hz, 6-Me
of methyldesoxypatoctoss), 2.20 (3H, s, 21-Mn), 3.703H, s, OM2 of galacrose), 4.34 end 4:60 (dd,
J=9.6a0d 9.8 Hz, suomeric pootoas); “Cmrae see Table 1. ’
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to & molconlar fomnsls 1 FAB-MS
Die Stenktar von Carntubersid E oad F mm}ﬂmawﬁﬁ
Misteh windzn any dem ethia- | 20%] widls fn FAB-MS fnegrtive mﬁn}ga
nofischen Bxtrokt aus mebercaiata dis beiden pukatm,ksﬂ — H, $1%) was cbinined. The fagmeoty,
neen Ceratoborgid B und F Bo- ﬁmmww&mnmmm
Bert. Die whnden mittels NMRB-3pekiro. dh‘}:l.ugd
O shopis Ba htudelt soh pm 3-O-[-Dgls- 31
mmmyl{l—rﬂ—ﬂ-bgimopymaﬂlﬂ-my&]} to ecid hydrolysis, It yislded gincose, §-deaxy-3-0
(3O-methyFS-deoxygaltctopyrznmsyTl)-
20-on wmd BUgRtE
mmmﬂn- B0 produsts were cornpared with fhe
palactropymnosyi):-145-20-dhydroxy-pregnan, orrgtubertids A g2d B {1]
diffsrent solwent systems.
Hantios! with carntubersids A.

Tho puasy frsgmentation ptiarn sugyetsod that 1 ooosisls o

g&mmﬁu of Coraifimnn tber mmmmelnmmwx
LWA.B,CMDII. thros enomuic n dgokls ot 432 0= 76

mmpnmd.luthhmmmﬁmﬁmmhﬂaﬂm 0 = 74 Helapd 478 ﬂ-??ﬁmmmmw

strocturs of two new pregooon giyoosides, Cardlnbendde B wemo sasiied to the anomexic protons of glicoss, whetn
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CARATUBERSIDE A2: A NEW PREGNANE FROM
CARALLUMA TUBERCULATA

KEY WORDS: Caratubarsida A2, Caralluma tubsroulats, Asgleptadacene,
Pregnsane,

Ghazela H, Rizwan! *, Mansoor Ahmad1, K, Usmanghan! and

Vigar Uddin Ahmand2,
of A A
. O &epmnfem .Pmmmogmw mmw Univargity of Karachl,
10epartman of F &Emmﬁall-!wmtﬂdemﬁw
Pharmaay, The Universily of Islend, Kirgsion, RI-02581, o
@ 2HE Regsarch Insiitits of Cheriistry, Untivorsty of Keracl, Kerachl-78270,
ABSTRACT:

A medioinal herb, Carafluma tubsroulata (Asclepladaceas), fumished a
pregnans lype compound, ocaratubarside A2, The sugar [inkags was &l C-14
which ls a rere sita of substitution. The struoture wes elucldated by spectroscopic
means, Including COS8Y-45, J-reaolved, HMBC, HMQC, CG-H ocorrelation
aexpariments and derivatization,

.,) INTRODUCTION;

Our further studles on Caralitma tubsroulata, tamily Asolepladaceas,

resulted In the Isolation of a new pregnane, caratuberside A2. Previously

. reported compounds, caralubersida A end B1, and thls compound shovied

similarities In structure, but differant behaviour on HPTLC and HPLG, This

communication deals with the strustural relgtionship ameny caratubergenin A1,
caratubersltdo A & B and caratubersitie A2.

RESULTS AND DISCUSSION:

Carallumea tuberciata is 8 medieinal herp of folklorlo medlcine?, From the
chomistry of natural products peint of view no work has besn dons on its

1427
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chamical constituants exospt that described In our previous raportl. In
sontinuation of our ressarch work on O, tuberoulels we ars now re
anrothear premamlymalde which was not Isolated previously from this

This compound two basls differences in configuration when compared with
caratuberelde Al, that is [} 2 double bond at C-5 and ) aftechmant of sugars at
C-14, The siructure was elucideted with the help of %emm&anplu technlquas
Ineluding DEFT, COBY-45, J-rastlved, HMBC and HMQG, :

This compound was Isolated from the butanol fractlon as a white
amorphous powder thraugh HPLC. Elestron lonization (El) mass speotrum
showed the malecular lon peaik-al m/iz 854, comesponding to the molecular
formula Ca4 HB4 O12, and the FAB mass spactrum confirmed the 'moleoular
weight L.e 654 wih signals at m/z 653 [M-H]" and 745 [M«+glyoerol]”. The IR

axhibited the diggnostic peaks of hydroxyl, carbonyl groups and double
bond a 3480, 1700 aend 1818 mn'trestgeotlvely. In comparison 1o our previously
Isolated compound, caratuberside A, there was no doubla bond peak In the IR
spestrum. FurlhT?:'a It:!ﬁannatlon for double bond w:;? obteined from 1H. and 13C- 5
NMR spectra, H-NMR spectrum showed a at 5.40 ppimn (dd, J= 4.8,
1.2 Hz) whioh was assigned to H-8 on the basls of H-C oorrelation and HMBC
spectra assignments (123,07 ). Another signal in 13C-NMR spesctrum at
140.76 ppm was awsigned to C-5 due to the fact that no sighal for proton of the G-
5 was observed In the TH-NMR spestrum. In DEPT ad HMQC expariments iRs
slignal appsared as a quatsmary carbon, The effests of a doukle bond wers
obsarved on the nelghbouring carbons, C-4 and C-8. The ¢hemlcal shift for C-4

was found at 88.61 ppm (4.88 ppm downfleld) due to a g-offect. Both f- and y-
oftcots were noted on C-8 (2.82 ppm upfleld) due to the substitution at C-j4 and a
double belwsan C-8 and C-8. Tha othar signals of aglyoons In 1H- and T3C-NMR
ware found 1o bo ldentical with caratubargenin Atl,

The linkage between the aglycons and sugar was alse found unusual in

that no avidence was detected for inkage betwesn C-8 and sugar. In the TH-
NMR speotrum the slgnal for the proton of C-3 appeared at 3.41 ppm a8 a
multiplet. In our pregnana sompounds thers were only two poslilons of hydroxyl
gmupﬂ. le. C-8 and C-14. Whareas the signals for C-8 {71.47 ppm} were clear o)

3c., C-H eorrolation, HMBS and HMQCG there was now only the C-14 position ,
lefl {or the finkage. 1t was found thera becauss C-14 showad its signal at 88,89 '
pon In the 13C-NMR spectrum, which was & olear indloation of substitution at this
pasition, The g-effects of this subsatitution were found on C-8, 19, 18 & 18, In cass
of C-15 and 18 gignals ware obsorved downflield {8.07 and 0.42 pprn} and upfiald
In C-8 and 13 (2.62 and 2.05 ppm).

The sugars were identified as 3-O-methyl fucoss and glucoss on the basls
of acld hydrolysls and comparison en HPLOC, TLC and HPTLGC plates with
authentic samples. The linkege between sugars wers deleoted as 14 by the
hydrolysls of the compound and epectroscopla datal, ‘The sugar, glucoss, was
found as the termina) sugar and 3-O-methyl fucose ag the bridge betwaen .
gluenso and agiyeonse. The evidences of G-H correlation, HMBC, HMQC and J- X
rasolved spectra weare In favour of our propesed structurs, This linkege s also ’
identioal 1o caratubarside Al, Therelors, thia compeund was identifled as 14-O-[f-

d-gtucopyranosyl{ i-4)-{8-O-methyltucoss)]-Sp-hydroxyl- 14g-pregn-20-one. The
soolylation produst and its spastroscopla data also confinmed this siruature.
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Fig. 1 A1SC-NMR DEPT specium of carafuberside A2, measured in CDgOD
(75.42 MHz), shows CHg & CH signals up gnd CHa down. -
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Fig. 2 Two-dimensional YH-13C chemical shift correlafion ehip spectm of
caraisberside A2 in CDp0D at 300/75.42 MHz resented 2 nommal high
resciition proton specirum at F axis white 9600 prajection 1o recovar the
profonated carbon spectum along F2 axis.
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Fig.3 HMQGC spectrum of caretuberside A2, meesured in CO30D, showsa
correlation among protons and carbons at high resolution.

EXPERIMENTAL:

‘The plant matetial was from incal vegetabla market In Kargahl
and Itlant?t’ltrentll:'I on wag klndlym hy Prof. Or. 8.1 All, Depariment of
Botany, University of Karachl, A vougher specimen of plant material was

d ted In {he Department of Pharmacngnosy, Univarsity Karachl, Extraction
and fractionation procedure has already been desoribed In our previous

1, utano! frection was concentraled under reduced pressure and
gfﬁrnﬁgwﬁ?aa sompletely evaporated, it weas dissolved In methano!. Lalet

N
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Ceratuberganin At, Ra R 'a H, B" o GHy L£30

Cemtihereide A, A e Gle{l = 4) -3-LO-mathyt fusnzs, A'a H, R" = CH, -C=0
Camiubersido B, A= Glt.{1 + 4} 3-O-methyl fmoss, A a H, B* « CHg -HOOH
Ceratuberaids A2, R= H, Rte =4} 3-O-meliny Rucoso, f* = CHy «5=0

for L g
< \on ™ & 1
vk ey '

B-D-glucopyranasyl-{1— 4}-3-O-methyl fiucose

on ethar was addad for the formation of pragipiiate, and this precipitata contalned
glysosldio constituents, which were saparated via Buchner funne!l, This fraction
wes subjected to silloa gel oolumn chromeatog y eluted with | acetate-
mathano! in Increasing order uy:o!aﬂty. A on oollected with aluent ethyl
. acstate-methans! (80:10} vielded two malor fraction 1 & i1, The fraction Il was 9,

subleoted to RP-HPLC (sdmi-proparative) with melhanol-waler (85:38), flow rale
4 mimin., Rl datestar, and a pure compound was aollected yialded a whilo
amorphous er on lyophllization. It showed the following charssteristio
. features: molecular welght 864; IR (KBr) 8430 (O-H), 2880 (C-H), 1700 (C=0),

1615 (C=C), 1040 {C-0-C) am~1: TH-NMR (300 MHz, CDaOD) ppm; 0.88 (s, H-

19), 1.02 (s, H-18), 1.28 (d, J=6.1 Hz, H-6", 2.24 (s, H-21), 3.41 {m, H-3), 2.88 (dd,
Je=d4.4, B.8 Hz, H-17), 3.50 {8, OCHS3), 8.18-3.70 {m, H-2*,3' & 2*.3" 4" 5*}, 3.87 (dd,
J= 11,8, 2.2 Hz, H-8%), 4.18 {d, J= 2.8 Hz, H-4", 4.85 (d, Jo 7.7 Hz, H-1%), 4.68 {d,
J= 7.8 Hz, H-1%), 5.40 (dd, J= 4.9, 1.2 Hz, H-8); FAB-MS (-va lon mode) at m/z
[M-H]-, 748 [M+glyoerol]”, 421 [aglyoone+glycerol-Z2H]" 826 [glucose+3-O-
meihylfucose]”: 13C-NMR; see table 1.

Acld hydrolysls of caratuberside A2: 10 mg compound was used
for acld hydrolysis as dasoribed in the fiterature.8.4, Two different sugars were
isolated and thelr type, siructures & mﬁw were dselermined on tha basis of
comparison with slandard sugars on TLC, HPTLG, HPLC and spsactroscopla
masasurements. Thay were idanfifled as glucosa and 8-O-methyl fuooss.
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Tatia t: 19O-NMR chemical atufts of carbibergenin A1 OsDsN),
osrmtubaraides AR (O0300), caratibarsiia A gnd garatiher.

cide B {O30gN).
C-atam Ceratubearganin Catahibwxralides
At A2 A B
1 87.00 8046, | 87,49 87,63
£ 2851 Go.ea, 1 2690 80, 16—
3 7240 7147, d 7853 77.03
4 2282 89,81, 1 474 84,88
8 43,40 140.75, 8 4448 4488
8 58,49 122,07, o 20 21 29.40
7 2710 #8584, 1 2014 2848
a o008 arm, d #0583 40,81
o A759 4774, 4d 40,69 50,08
10 8042 8888, o 07 2,68
1 0,00 .76, | 21,83 2,86
12 5860 ga.B2, | 49,44 091
13 4810 5744, o 49,40 4009
14 82563 BO.50, & 8478 B3B3
18 23,00 88,00, 1 aeld Aot
8 24,40 2899, 2484 1088
7 #1.43 6304, d saoi 57,08
411 1200 1648, q 1022 12.56
m 1499 1784, q 1875 18,48
0 218,39 219050, 3 218,99 aesn, d
2 8107 ga.68, q asay [
T . 102,89, d 102.41 10251
@ - .08, d FHAD 78.84
o . 8879, o £8.50 88,54
¥ - 7702, 4 77.00 7748
B | . 7167, d 7048 70,85
& . 10,47, 3 12.76 §7.82
* . 104.28, 108,69 {08,568
o " 7488, d 78.48 3,0
o= - 6042, 4 Ta84 70,41
4 - 71.8%, d M"M,B4 .51
& " 7821, d 78.8% TBE9
. & . 6347, &%L10 63,28
Ot - fa.82, q £9.80 £9,08

\ 3

Avetylation of caratuberalde A2: With the standard meathod of
acelylation the compound caratuberelds A2 wes asetylated 34, The compound
showed acelyl groups, five acetate groups on the sugar portion and ong at the C-
3 positlon. TH-NMR {800 MHz, CDCIa) ppm: 0.84 (8, H-18), 1.12 {8, H-18}, 2,16
(8, H-21), 2.20 {8, OAD), 4.68 {m, H-3), B.41{dd, J= 8.0, 2.1 Hz, H-8). EI-MS at m/2
BO8 {M*, 1.5%), $48 (0.5%, 3-O-methy! fucose+gluicoss geeatale), 533 (0.6%, 3-O-
methyl fucose+glusose acslate without uxyﬂggm. 518 (6%, M-glucuse acelals),
373 (82%, aglyeone), 8387 (10%, aglvcona w oxygeny.

ACKNOWLEDGEMENT _
Ona of the Authors (@G.H.R) Is highly thankful io Prof, Dr, 8.1. All, Vice

Chanocellor, Unlversity of Karaohl, Karachl, for the Identiication and
cherastarization of plant material,

1433

g
A x

—E 4 A o o oma mm— T A Wi s e———— e -

[



»

#
AEFERENCES }%‘é

1. Ahmad, V.U, ,Usmanghani, K., Rizwanl, Q.H. J. Natural Products, 51 (8), 1092

(1688). _
2. Chopra, R.N., Nayar, 8.1, Chopra, 1.C, {1888), Glossary of Indian Modielna!
Plants, CSIA, New Delhl, p.B8.
3. Ahmad, M., Ph.D thes!s, No, 7003, ETH-Zurich, 1885,
4. Rizwenl, G.H., Ph.D thesis, Universlty of Karachi, 1691.

-~ ..
1434 ' RIZWANE ET AL. P

Date Rocsived: ahrusry 24 3
Date AcGapiedi i



Fomilahils orfine xr wewestienousioet rot

Ll

Firptochemictry 62 QU0T; IX5-1231

HIERCT

W curver

Further constituents from Caralluma negevensis
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1. fntroduction
The ganos Comibamn belorgs to the family Atcle-

Mﬂﬁpﬁmhmm for ‘the
firet timw,

indacese, which campaises somn 200 geners and . -
epecies, Plants belonging to m&‘ﬁfﬁﬂ'dzmmm
exterified” pedyhydrexypregmane

1989, Immmhmwwm
prosooeys of Brcome plyoosidesy (Beesh of al, 1999;
Birsrard et el., 1990), In (he ootz of our screening [ar
Hinlogicely acfivo natara] pradusts, wo bave desoribed
mmmwmmmm

Coralfumn Regoyonis Zebhary (Btace ot al, 2003, o
auoctilent peromnial bah oosrdng wild en ths rocky

submghon
Dethen, 1978). Tho plomt fs ssed by Bedowioy to
"chronie sy tubennoldels End cancer,
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af two megastipmmns glyeoshdes aixl two Hawoe] ghy-
ookl Thy pesmm of oegsfiprane ghooskiss n e

* Comupoodeg sothor, TH: +E-00-004 O + 12050
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shormed signats assignabla to ¢ winyl proton et & S L)
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J= 160 and 8.8 He) and 3 5.7 (&, Ju 16.0 uned 6.5 Fx),
Proton sigmels dis to thres methines (3 4.39, 420, and
2.79), a vyl mathyl (31964, J = 1.5 Bz), 8 seooncery
methy) {3 1.32, 4, J=4.5 H2), ood two tertioy metiy]
grnps (3 113, 09, mha}u?un obscrwd in the ni-
ph:ﬁnﬁm.'mnpm& oo stgar mshdies wa
suggesied by two donchict signals Hi.!ﬁ (=80 Hx)z
and § 4.74 (7= 1.4 Hz)) dio o aoomards (rotens end
m:w[anwu.x-umacm;mﬂc
NMR spectrom of 1 showod 25 carban signaly, among
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4 " wny confinmed by eiromntal anelysis, Tho *H MMM_
N : 4 Eﬁzﬂwﬂﬁn&nsﬁgseﬁar
+ e both for the sghyocn and the rogar mokties, enps for
A L the presencs of to methylene grouns (8 L62 end 14D,
ﬁﬁﬁﬁﬁ L&) fereadd of one donbla band. Upon
T ] ﬂﬁ _
. . . add hydrolysls, followed by TLC commparison with
pose. ‘The DQF-COSY spotrum  ommbigoously
revealcd o] tho profan spin-spin oonnoctivities eod {im
omyoiations betwean prolons end oxbons weso fully
atsigmed from tho ISQC experimont, aliowing ux 1o
detoes the position of fntergiveosidio Hukapes, The

peain wero olsorve] between the eigaa] &t § 418 (H-2)

end 2.1% (H-8). The absalote comfipirathon st C-F of the

which 13 resonances woro similar 1o those correspond-  aplweon was Fupposed te bo A nderring to the chemical

Ing 1o & megastipzeoe (x4oncl) sicicton (Do Tommeas shift of the C-% signal in tho B¢ NMR spestrum (75,3

ot k., 1996; Otertin o 2L, 1999), with on hpdroxy grop  ppm). On tho basis of theso dats, the tyncium of 3 we
A . D-difrsdry [T -

Boked at C-2 (8 77.3), confiomed by mestmment of 10 axlgnod At ydroxymegstigme-4-cn-3.qm -0
NMR iocluding DQF-COSY oad HESQC spoctes] ans- atarmmmopymocsyl (1 —+6)

Jysex, Tha paition of lyxdroxy gronp &t ©-2 was also Tho reoleiler fommnias Cppll gl fov compeand 3,
nferrsd From the preseses of fhe tinglet of 8 420, ko Cr¥pihe for componmd 4, wern determined by
wzfabio t 4 arbing] poton oo froe koy oo ESIMS, 9C and DEPT-PC NMR enalyes and wem
Iations observed in the HMBC mxpariment (H-2 aml £- supporied alko by dlemental ansiysts, Thelr 'H eng PC
L C3, ood -1 HA ard C-2, end C-6; Hf and £-7, NME, ot Idicied thnt glycosides 3 and 4 bed en

8, and C-11; H-8 end C9). Tho romeintey 12 cerbon Idexticsl mglycon portion but Gierd enly i to seo-
resomanon were ettigned to & fo-glocopyranceyt and charide chans, ‘T TH NME spoct) shoeed the pr-
m a-rhmmnopyranory] maletiey by memmy of ID- E&w?ﬁn-ﬂ%ﬁ%g%
TOCSY, DQF-CASY, and HSQC cuperimonts. Aclid signnts 2t & 623 (J=1.3 Hr) end 8.5 (/=13 Hz) for
bpdmigxs of 1, folomed by TLC comparison with uﬂuﬁunﬂnﬁﬁﬁlﬂﬁﬂnﬁﬁﬂ.ﬂ%

4, o .

etablished by the HM2BC opeimants. Henos, the B3 7.34{d, J=80 Hy, H-57), 70 {dd, J=181), L7 Hy,
momeris proton sigund (3 436) of glooose, which vas H-8), 798 (d, J=1.7 He, H-2) for 3 eod 3 730 (
agacd from: o DOFE-O0IY snectoam, Wy Gorre- J=8.0Hz, H-57), 7.67 (dd, J=8.0, L5 Bz, H6), 793 (d,
Iated through e thres-bond coupliog with C-9 3 6.0 of  Jf=1.5 Hr, .27 for £, respeotioely], permitting to don-
ths aglyoot, ‘The olhor mmomowerds proton of sthemooee nt .ty the sgiyoon a3 totedlin {(Agraseal, 1985). Thek

24 vny nleo cormisted with CF of plocom st 3680, NME spocten Indicnted elvo eignals far (oo aad two
So the disacchmids sogar chaln was a ddoomopyr-  soper residnes in compound 3 and 4, pepectively, casil
enasy {18} glovopyrznosy] molety Bnknd of CF of  clarified with the belp of ID-TOCSY and DQFE-COSY
the egiveon, In the ID-ROERY cxperiment of X, cotre- caperimonts, that Jod alee the medenation of the typo of
Iation poaks between H-2 and H-6 we dboarved bl scigar sixd B enomeric configrmnion, Acid bydealysis of
cating the smo w oricatafion of thess protone, The  both oompomds, followed by TLC comperrisen with
absaluto oonfigniation et C-9 of tho sglwon wos  siandands, yholded two fen-glaoose molotin aod ooo
asxigaod a8 2 on the bashs of a diagnosth: chemies] akifl o-L-shamess toit for cotrpetid 3 and two B-o-gincose
of the C.9 sipnal (760 ppn) ko the BONMR spectrom pesidoes for compound 4, respectively. Tho cwrt-dis-
(Pelst o oL, 1992; o of oi, 2000}, Comeqrently, thoe  position of the monoccharide wmits end the position
stritere of § was dolemmived (o be PR)N2PS-dihy- of the Hukages in compotund 3 and 4
droxymesnstizma-4,7-dhm-3-008  H-O-t-L-thmrmopyr- iv the following manney. FESQC por

wais s -

eosyi{1-+6)-f-o-glurnpymntrdie. mitted sxdgrments of tn Intergipoositic Hokeges by
Componmd 2 wex ghizined gy po ofl, and ity ESI-MB onmparkon of o ™C NME elily ohmrwed with thew
showad a [M+MNa]* fon pook at wfx 557, which wat 2 of tho corvesponding methyl pyranotides ond takdog o
nwss vnlts move then 10 The molecobn formmix acoount tho known oot of gipacddatien {Brefirpnior



. Bader i1 o} Piptociemisiry 63 £2003) LET=108 mm

% ond Voelter, 1$87). Tho ehteom of tny SCNMR gly-  zojor frastiom A (80 mg) ead B {70 mg), Frectimn A was
coxidation by for ono glecopyranosy! end the cham. finally purified by RP-HPLC an & C-1B p-Bondapa¥’
nopyoanosy] residues suggested thot thass sugens were  oolomn, (30 omx 7.8 mm, fow miy 2.0 mijmin} with
termingl enity by compotmd 3, while giycosidation shit  McOH-H 0 23 e clusit to yiekd powcompormd 1 (5.0
for C2 (~+4 ppm) of tho other glecopynmesy] moit  mg, fp=17 m'n) end conrposd 2 (4.8 1og, £y =23 min}.
indGicxted that it wes spbtitnied of C-2 pesition. The — Frootions 12 3 me) and 16 {76 mg) from Bephadex LH-
position of each suger vnit wes ochieved uting HEMEBEC 20 colmoss s firther purified on RISHPLC enva C-18
apetrent: dungaeatie long tevee ooeelations wero p-Bondrpak coloprm, (30 cmx 7.8 mom, Gow min 1.0 mif
obstreed betwern H-["gloand C4°, H-l"cha and C-2°gle, min) both with MeOH-HL0 4.5:5.3 to obtatn oompound
aod H-1"glo ond CF, sllowing identitintlon of com-  3{10.5mg, tg = 11 min} from fration 12 end compocnd
pound 3 as lutzelin 3-0-3-p gimopyranoddod-Guare  4(1.5mg ta™ 14 min) Fom fraction 16, respectively.

I
gomly the absencs of oy glyonsidntion shifts For the ghi- 34, (9R}-2P $-Diliydrezymegartigma-d,7-dica-3-om §
copyranosyl moleties in compound 4 end tho HMEC Cotr-L-riemaiopyrenosyl { 138 )-F-D-glucoprraoids
corredation botwoen H-17gle and C-4 and H-1%go end {1}
C-¥, pomitied to cstabfish the etvuetom for this com-
pornd a8 nteoln ¥ 4'-dl-0--d-glncopyranside. Oi; foff=-~182° {MeOH, ¢ O.I); UV (MR 2oy
(lop #) 232 sh (4.00} om; *H end ¥C NMR, (500 MHr,
CD4O01¥): sen Teblo [; BSI-M3: orfz 558 [M + Ne)*, 409
3 Expubienis] [M ¢ Na—145]*, 247 [M+Na—145—162]*; elemomitn)
analysls (%) C 5630, H 7.60, (enlo. for CoHelu C
Ll Gemeral 3438, H757).
Takle

on on epraratny nooefectuved by Bivh, equipped with Qs a0
300 tubes; EIPLC sspamdions ware condnoted on & Sk 0 AR S Lis
madze LO-3A seris pamping system equipped with 3 222
‘Woters R401 relimotivs index detector and with g Wetery el a0 S !
p-Bonmdamk Crp eolven end Shimedyn frfector, The ey e LIS ZA P
other incinments ured to obtnin physical and spectra! «.ﬂ&ﬂﬂﬂgﬁa HH#MPE ns
data g the sumo +3 doseribed by Boaca o1 al, (2005, L9 4d(160,65) Y LiDiem na
. . AW g N [T T T %1
L4 no LA M3
32, Plat moteriat _H.aa i ﬁuﬁa n7
F
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Apil, 1959 ool tontificd by Prefessor Sawsm Al Oren, © 2 2BAOS30) 750 brogrr
Eﬁuﬂﬁﬂgﬂﬁg&gg En@ R 5559 LA
+ Jordam - A vomcher sperimen B deposited ot the Octo 1 - Y R
Botnito, Universith o Plea, Fica, Inly (Mo, 2000-0051/T). Ca 122000 QD I LD LN R0
. - b MDA, S 158 L2 (120, SO0
3. Exproctian and bodorion e I* LA . RS AT S{LE) jLerdi]
- T AsLas 1l TH Eﬁﬁnﬂiﬁ
[he HEEEEEERH? ps u.u.ﬂumﬂuu.u& iﬁ.—u %Wﬁﬁp s
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with MeOH es et and collecting Eactioms of 8 ol
that wors pooled fnio 20 mzjor fractians. Faoon6 (60  pran tore St sty (o DR OOST, 713G, vt
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two srgar medeties of C-3 and C-20. The VC end “C DEPT
NMR spectiz of 18 chowed 53 gignats, of which 21 wers
o the oaredd molety mad 37 o e pacchmide
o cxepoed 18, €20 o 790 pum In
e G NMER and B-20 & & 4.03 i e "H NMER spocoh,
indfoating e o o 3t C-20 was glycosylaed,
Wtﬁ M?u&i;ﬂiﬁwﬁh
compretionn with compoard ieniity
by o comblintion

they oty peaky bermenn O-20 28 H-lpy

amd H. axd Detowens C-6p g 10 H-lam, O
mdﬂ t:ﬁﬂmﬂﬂw

%ﬂr&ﬁuﬂmﬁﬂmﬂmm
CuHxOx 3 obizined Lo NMR #ml

wler
" ppeotral datn, Tty NME mpectrs showed, togethcr-orith eigrals

of Ow sgiycon calogamin, 25 m»w
mﬁmamm‘ﬁumm—m oy
w miz 1003 with : u it 841

promibent
+Na)=1621* {oleawage of al) and w2
%m&?m—a&-&-m: don to the subscoent

1]
loxs of ren dectese wntts, Anclysis of the NMR dots of
showed

sompoad 19 el covparicon with thees of 18
hmmgcbﬂn:mm&

forn, The o dubfmh D-gloccprancryl-
(1=6)-B-n-gincopyrasarny -{lhd}l!-:-ﬂ TEnco.
pyeackie-20-C- B-Datuctrryratesido

7
1B
i)

now W
> N

Coomamd 20 (chaixr I auf A). Finally, oompozed 20 Ind
solacolsr fommis, CaHeOr (' NIMR data o ESLME,
ove 853 IM+No)") that presonted only two s unlt of
dtferencn I with pazseliosidn B! Thts evidence,
togrley with mﬁwmmdm

Tt R

of the *H od °C NMR

st of 20 with thoen of roclicsido B shoved S fack of

o doohie bond atwenm (-3 md $46 oxd the presenos of

ctw eoetfyne and o8 mettykeng et 5 1.1 ond 109, 208,

r, oririch eoprtutrd b che ASOQE spoctoam with

?bu a8 28,7 prae (Table 1), ‘Thes the simetos
coppereed 20w Sa-ditpdrocelogesin

mmmmmﬁnmaw
yexseliogido C by compatisen with Jinrmtory NMR det.
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ACYLATED C-21 STEROIDAL BISDESMOSIDIC GLYCOSIDES FROM  ~¢/
CARALUMA UMBELLATA

SeERe-X1axo Qur, Lovel-Zx Lin, GeorrRey A Corptin, * MuLLasc Raxtessit Boegata Ravi Kmeag,t
Maxuraka RepEasRizng,d GoTTiaeacs Kanmia Mouaxt Bouspanda Mareava RInov.g
YEroa: Nacesitwara Raod Bazromt Seoovas,t NaxosrTy St Tuostast emd
,Wn?mrammmm

wmw
PharmbmmaTy, Thw
UEA; College of

Chembrtry snd
P% ul‘mmhu ‘Wouﬂheu.tﬁm.u.ﬂ:ﬂ?,
05003 A P. Il
:mwmw«wwmmr m% , Baoealore, Irdiy

[Receioed 3 Heormber 1998

Koy Werd Tenfax-—Caralomm nedwilats; Asslopiadassss 2] ghivakdy) glyeoshilers Blidemorddie
glyoosides, Cemplomagerin Carnmbeilosido IH; Cormmbedlosids IV, Cartmnbelosida ¥; Strue.
e cheidation; NMR swigumenty; Two.finensions! NMR techniques,

Afsteact—From the whols plant of Cornliome mfedlora, thres sew C-21 steroidal gliycosides, pamed g3
cerumbeliogdes 1Y, were Bolated end thelr stroctieey cincidated by extemsive speetrosconic soumiments,
devoid of woy detivanisation, z caralnmagenin 3-0-40-ghacopyranoryll] —4)-5-p-aigitalopyrreodde-20-0u 8-
D-glesopyranstide, exrslvmagenin 30-8-0-plucorynnony(1—4)-5-D-dlsitalopyraoside-20-0-{2-0-benzoyt)-
Fo-gluseprranoside carelomigenin

&l

=)} 5 D-dighealomyrancsite-
‘Tho detereadnation of thy absalita configuracion of the splyeons oy

2002 -0-taereroey ) fi-D-glnoomyranoside,
{208), the eonformations of 1he bugars and the unmmhiguont seshmmesits of their NMR spectroscopic signals
were gehigeed by o combitmeton of ID-NMR rechoiquet. Tiae brolztes wem devadd of digatficont oytoteity In
ths UIC bt cameer cill poed, & 1997 Elsevior Seisnoa Lod

RO RODUCTION

Crrudliven aoxebeioees Hew, (. Eoncerotla enibellai
W, and A} (Arcleniadacens} i o sucslent, perenial
hert groodog wild In Tiepmbd sd stworeonding
places of Andbra Predesh, Indis. Previously, wo
reparicd oo The isolation and kentificatlen of ton

vt pregrene glyeosider, cerembeliotides T and 1T,
freony this plerg (1] In this report, =9 proeat the
toletion, characterization med complots NMR avsigne
ey of thees further new O-21 siooddtl
esrembellosides I (1), IV () od ¥ (3} from this
plant,

RESULY AND DISOLESIGN

Corombelloaida ITT (1) gave s poshiive Licharmann—
Borelard resetiog, ey a styolial plycnids, and exbl-
Btod o mclostlnr formuoly CulluOn MW = 815

~mwmm¢whm
1 Pt midress Dy Beddy's Reserrch Fousdstion, Bol-
kemem Rosd, Miyzpor, Hiyderabad, tadia,

heaed on it B0 NMR {DEPT) sportrum ond PAD-
ME, In the drter, o qossh-aokembar fot o observed
al mofx 817 (M —H]" in the negative oo FAB-man
g ond £ sodiated moleculsr fon &t mir £41
M+ NaJ* in the positive joo FAB.mats spoctyuet,
Competmd 1 diplayed po abgorpaien in fhe UV
speptpnn fodicating the ahience of any coojmpated
donble bonds. The IR tpestrom roveaked oo other
significant absorptions exoept for A sreng edroxyl
groap band a1 3500 ¢~ ? and glyecsiic bouds (C—0)
o 10em™*, The "H NMR spectrom of [ daplayed
thres dohist aromerk; proton sipraly 3 509, 4.53 rnd
4.73 with coupling constants of 3.8 He, disgnosie of
o ookl awlereatbon for all thores s medeties, ‘This
b in good ppresmert with the papatier FAR-man
speetra] frngmentirtion pattern of 1, which showed anfe
BNIp--Hf . 855 M ~H~15" and #93 [M ~ H=
1611621, sugpesting the presonce of two havoso
ety “The thind sugar could be tnferred ay S-iroxy.3-
O-methyl-hoxom baserd on the observed predombment
fragmentetion xt =iz 479, which was prodably gen-
cratzdd from the qussi-mnleciay fon ot stz 319, cor-
respomdiog to M+ H* from the posive oods FAB-
mesy ¥peotrm, by tie loss of 2 haxose pudt and &

m
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Sterobis ghyentides T Coeslran padefiapy 1l]

e corrmponding OC rescnences tmambiguemly
throegh the [nrveaigathn of the DQP-COSY,
HOHAHA xnd EMBC wpestra,

The proton dngiet et § 083, extigeahle to the
methyl CH19, shomed a crest-teak with the goa-
tatoary carbon signpls ot 3 375 ond 3 (3948, 0
mthyliena carhon d § 3733 end g meethies carbon gt
4 4639 In the HMBC spoctrum, rmoltieg in their
gnlgamen to Ce10, the olefinto carbon €8, nod O
end O, respectively, Accordingly, the peoton singlet
£1 8 1.33 shanld be acganed to the CH,-IB, tincs it
corrzlated with tho qustermry carbons C-f3 a1 4 47.40
end C-14 o1 & £3.90, the methylens carbon 11 5 40,62
aod a el corbems 4t & 5720 ppm. koving the
Iatier to b netigned to C-12 ond C-17, rexpectively.
Ore of the teo donhiet methryl thmabyar'd 137 04,
5o 8.0 Ha) coukd e assigned to CHp21 besed on 2
correlztion writh thr C-17 corbon dpnat in the HMBC
SpSOromL,

Follpwing the [mterpretation of the coopling pattem
mieg DOPCOSY of tw HOHAHA coumpllug frag.
megts C-Cor GGy, CoCr Lo GGy Cry 20 € Cop
Cin HxL B-1 Hp4, Hp 7, H-3, H-9, Be1), Apl2,
Hy[5, Hyp16, Ha17 were identified, rembing in the ¥C
assigments of C-2, C-3, C-4, C.2, 8, 9, G-I &
15 and C.16 by means of the HETCOR
The sterenchomicel sesigrments of the methine and
oopi-coquivalent methyleno protons, except for the
simon coincldent H.-15, were achitoved with the pid
of the ROESY spectromn, in 2 similir voy &3 with
pymmemargenda (5] mnd marstmesigendes A and B
[5] The Hy-19 shovesd a strong correlathan comdour
with the C-1 sod C-4 msthylons proton damals &t 4
172 et 5 233, which shocld be atigeed w H-I18
end H-4f3, Jearving thelr partoem at 4 105 end & 164
s ba oeigned to Helo and Hedx, respentively, The 8-
cofigemiton of H-8 e slto ovidert from its stromy
ROT corpelation cortour with Hy-19.

Tt is & well-extehiished featurs of pregnane steroids
whh o &-double bond thet H-8 mnd H-78 nio spa-
theily clow and nffond on cosily olewyyed ROE cross-
peak {8, which coables 8 2,59 end 2002 o ba eslgoed
1o H-18 1od H-Ta, respestively, The e-ocientetion of
H-% vy coafirmed by the ROE conretution oo
betwern HeTo and HeS, and in addites, He11, Hy
12 2o Hype16 conld aleo be differentisted by pebatine

configuration amalogles sccordingly.

The H-17 dignal appeared as n donhiet of donbilety
65 L33, dd S 115, 65 Had, therelore, thy oo
Agvradon of the tide-chizin was dedoced to ba S-orian-
tzied (Le. H-1%) by counling pattem anzlyds [¥]. The
phealote oonfigtation of €-20, which i kit poes-
digned o mont prhiiched papens on pregaeog erobds
beating & Eydraxy! group a1 ¢ C-20 posdtions [8,
%), was fuslly determined to be R- by the ROPSY
spectrmon amd mwodecalar meodelTheg (er below). Tho,
the eglycans of 1 was deduced to be JLI4AZXR)-
tdhydroappregnnns and wm  desiprnted -
dumngzoin o aveid confaden with dwe C-17 and C-

20 wereochemicelly ondefined pregoeoe celogmin

(2.3).

Proton-% of tha sglycone showed & stropg ROE
correiation coptonr with o donhler snemeric proton
H-1" a1 & 473 (d, /=50 Hx), wisich in tom o
conpled with a dovbls donblet sigrs] H-2" at § 437
(e, S 0.5, B0 H2) sd was eelay coupled with
donbls donblet sipnal H-3' a1 8 .82 (44, J = 9.5, 0.9
Hx) fa the HOHAHA (45 us) spectram emd an ower.
Tepping sigoal Het* a1 & 4.07 in the HOHAHA {35 ma)
spectem. The quedropler sigesl m & 169, conpling
with o methyl sipnt o2 8 152 {2, J w 4.5 HE), with no
observed cross-peak with Had’ dte to# orall couplng
cotstant, copld bo aitributcd o He$' bmed on ity
ROE effects an both H-17 and H-3* io the ROESY
spectram, From the ongoing cvidence, the i srgar
of the afgmaccharide chaln cocld be estebichedt 22
fo-digiteliopyumess in & *C, confornation,

The daublet proten signel at § 308 (d, S = 80 H)
wts rendily assiposd to thd of the verminal mgar
H-1" from its Kirang ROE eross oortony with H-E,
implying attechment 1o the C-¢* position of (e nner
kogar digiteloog. Protogs<¥” (§ 392, 1, J = 8.5 Hr) and
H-3* (84,18, £, 4 = 8.3 H2) aro well-resolved and wers
exxigoed by the DOQF-COSY spectrony, eonsequently,
the “C sssipoments of C-17, C-2° and C-3” aro
striightforommt. Protonsd” amd H.3* coold net be
well-defined dun to the Tty of seeatethon. Fomever,
tho ¥C assigaments of C.4", C-5¥ and C-6° (Tahla 2)
conld ba prda after el hrterprerstion of DQF-
OOSY, HOHAHA, HEITDR end HMEEC speoten
and were found to be almost saperimpomble with
thasy of meatyl f-o-glocopyrasecds (10, Tion, the
dissecharide unlt ehould be f-o-gircopymencayl-fi

digimiopyranmse,

The third sugnr was deduced t0 be §-0-glocoss amd
its UC axigoments (Table 2) wer sccomplished in 2
simila wxy o4 mnthoned ahowe, The poteble RO
cross-peaks (Fig. 1) berecen H-1“n1 5 4.82(d, J = 8D
He) with i donslier slgeal of H-21 =t § 037 {4,
4= &0 He} and the singlet shmal of Hy-I8 214 133
{n) alloeeed they coontimsion that B v avinched 1o the
aghyone ditectly at thoe G20 hydroxyl groop. This
contld o Gother conftrmed by kovy olerrearions of
corrtlation coniotrs betwsen H-1" 2nd C-3, Hel" and
G4, ey orell s H-1" aod C-M0, i the HMBC spectrmm,

Tho ROE et ey alio applicebis for th deters
mination of the absaimte confptiration of -2 The
ipdividnn] chrartores of the 200 K ond 20 5) Bomers
oo pracriied by e modsoulsr modelling progrem
POMODEL ¥ 4.0 (o Windoos, wing the MAMX Foros
feld calentattons for enmyy mintminton The al-
culnted dictences et H-1" wod He18, Hpd) ond
H-20 wero 2.3 219 and 243 A, rupectivedy, for
the U200 K} By, consistent oith the strang ROE
ooprelations charwn] betwern each of (e paing
il for the C-20(5 momer, the caleatad divience
bemmesy Hp 21 eodl H-1 was 4,53 A, which wes con-
shdered to ba oo Cor xway 10 zecoomt for the observnd
ROE cormlatiog.
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Therefoee, the absolmte configumtion of apiveons
carafonagmin was assigned te be 20(R), and the
stroetoin of 1w deduced a8 caralomegenis 3048
WW@W
gheopyranosiis.

The reslte demribedd aberve would fomdy on alter.
sative mothod Cor the determabration of thaofuts cons
Bproation of pregoae steroldds with 8 e hydroxy!
group o tho C-20 position, which are based an the
(hndemental principle that the free mintton of Cp-
Cy bond of Cyu-OH pragranes wes inbibited after
giycorylation ot CuOH. Thos, the Erwiarabis oo
Farmation ¢ould be *frozen out* zod could be saitable
for spatind rointiconchip wrjygis by NOGED ar ROESY
{NOESY)

Cayumbelloakdn £V (3) gavo e poadtive Lichermmrm—
Burchard test for seroldds, and it FAB-MS rowealed
& molecnlar (oommds of CollgOn (MW = 922), In
witeh querthmealecaiar Jors were daterted a1 sefs 933
Ilil-t-HI’ in a positiwedon meode and myr 921 [M-HT-

fon mode tespectively, in combination
w&hn NMR (DEPT) experimsot. o the IR spec-
trum, bands for bydroxyt groups et 3440 cn™', &
carboayl mroup o1 IR0 au™', and cherscieristo
aheorptioos of o beadme oyt 1600 and 1450 an ™
were apparent, [ nrasy spectrnn prewated & hass
peak fingment m =iy 105 (bomoyl cxttion) amd a
strong foi it otfe 122 (banzoic zold oo}, indicative of
the pressics of & bentoyl group. The aepperrance of
the "H and BC NME of 2 are very cimflor to those of
1, and therefore, it o deduced that 2 ks oo snsiosn
of 1 with on edditionsi beroyl group.

Folliowing the o methodology o3 dewtited for
i, the aglycone of 1 was dedueed x3 caxenlumagmin
£od its NMR speciral dota essipned, The omer mugar
ity slvires o bo with 2 4C, con-
formation by exalytis of b *H coupling pattern and
spatial retntlonship with reference to F-3, ghaes efl of
the elgnelt wore well resolwed.

Angnedie of the ten plocoss protuns 0"
atdLiA{d Ja T4HD) and H-1"m 55.16(d F = 79
He) covld bo readily diffcpmtisted by the ohserwed
ROB crosy contonr between H-17 and H-4, and ¢lso
the ooreedation of H-1" wht the "C danal of C-4' In
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Fiz. L. The gigaiBepnt ROE st *H9C long rimgge corrslptions of cerombeliotds I 1) obeerrad io the BOESY el HIMBC
spunizn, with HOHAHA coapliog Gty shown with bold C—C bools,

Corumbellatizo ¥ (3) gave o positive Linheran—
wmf«mmmwm&
speciram rowealsd o moloeninr  formpin
c,.H,.u..{uw = 1026) based on the quash- moleculzr
ban [M—H]™ observed 87 mi 1025 Jo combinathon
with the %C NMR (DEPT) experiment. Compoand 3
exhibited two distinet sets of TH and PC NMR signals
of & benroyl groap, betides the vory closo IR ond
UV absorption cheracteristios of componnds { and 2,
kapiying tho pretesca of on additiona) benzoyl group

ROESY w

Fig- 2. Parda) smrocrems of corombeTelds 1V (1) weith ow
dixgrortz ROE xad H-C long reofy corptbatiors obrcy vl
in i BAJESY pod HMEBC mpectia,

kst 3 by comparinn with 2. The palycons of 3 was
clizeecterired &9 ithe txmog pa that in 1
and 2, with the NMR dxto corepletely
asipmed by tho methods o menticned showe.

With tha introduetion of anoiher berzoyl growp In
s malactle, ormpoar:] X presented # oo cesolved
TH NMER spectrom conrpared with thosy of 1 2nd
1 i the hycroxyhted methine proton reglon, which
amabled themn to e exdped mows rezdfly. The 'H
NMR msiorements of the fmner fo-digltalowe were
achigved Tram ROESY, DOF-COSY and HOHAHA
spectre] annlegls vdng the well-defined signal of H-3
gt 385 oy oo poiot. Preton-3 abowed a
ROE coss pexk with Hel" at 3 475 (o, J = 8.4 Hi),
which i rn oo coppled with B-Y eod long-rangs
coopled with H-3" and H4' in the HOHAHA spec-
trom, Potom-5* aomkd oaly be recogrined by o0 ROBE
corredaticn whh H-J* due 1o 1he weak coupling
betewtrn HeS and H-4"

The two benzoyl groupy were disclored as being
epoainted with dHTererd spin sysicees from the DQR-
COSY asd HOHAHA spectral pralyxia. The doahioy
enomeric prodon of & 5.14 {4, J o 1.9 Hz), msignable
to H-1" Imsed oo i ROE cross-peak with H<4" of
the inner digitalosms, showed vitina] coupling witk H-
#5358 i /= 8.7 Hr) end redayed conepling with
H-3atd 4.0, . o 8.7 Fr) which, e tim, abrooed
vichm| coupleg with Hef, nemnexfing oobacidently
with Hg™ n1 3 419 {2, J = 87 Hz), and wes refay
cospled with H-5° 81 8 4.2] (&d J = 8.5 and &3 He).
Thats, ooe benroy! group was attached to the C-6*
htrony! groop dooe HL87 conpled with ome of the
Hy&6" protots appeariog o5 o doable detbles ot & 4.50
{itz partoer reoonating £1 & 5.23 xe g deablet in the



Fig. 3. Tho dignifiemye B0 ovwd 'H-¢ Loy oarepe cormelations of cenmmbellosids W (3} olezrved B the ROESY mnd HMBC
e, wrilhy EOCHAHA, coopling Fregresry sherorn with bald C—C boesds,

HETCOR spectrm), and which forther showed &
correlation contonr with the cxtbany] of the bearnyl
group ot 5 16645 from the HMEBC erperiment.  +

The rmuthing byl growp s mtionstizad to
bo botad 1o they C-2° Bydroayl groop by metns of
wicina] ard livved corpling pattem desinhering ming
DQF-003Y ned ROHAHA speetyel analyss, ey well
o3 tho HMBC experiment. The vicke eoupling of tho
benroytated methine proton reverted by the RMBC
specrrumn &t & 5,76 (4 J = 8.5 Hr) with both H-3"mt
5 452 endd (v soonenerhy protony H-1™ gt & 517 (4
JF w 5.5 Hz) which showed ROE crois eoators with
Hy2l ond F-18 ey seticioated, wets evident in the
DQF-COSY speprrom, I nddition, H-57 at 4 195
{dd,J o &7 ind .3 Hx)and the orethrylens proton pait
Hp6" conld bedaizmeated by the HOHAHA tpectriom
despitn the overlapning dgnal of H4™, Tinrdow,
writh the scoomplisirerst of the thanidzntey s
menty of the NMR signals, the strusturo of 3 was
cptablithed s carelomagenin 3-0-{6-0-bermeryl-F-D-
ghocopyrancsyl(l —43-5-p-digitnlopyrancalds.20- £
(2-0- ey 1) - D-plocotryronosida,

It b rarely reported thet C-21 seroddal glyeosides
contaln gigar (o) ot bath C-3 end C-20 potitions. To
our knowledgs, thie fs the et report of 8 C-21 ster-
oids] hisdemosidic plyeocids oith acyl groeps bomd
10 thtr sugars ruthey than sterolda] parent skeletn, -
ally o tha C-11, C-12 and C-20 bydroxy! groapt, This
miy be of pomo siguificone for the blotynthesh of

Bxtem for showing the poteory of advanced 20
NMR texbrdques in the strocture elncickrtion of sters

oblsl glycosides, the axdgamestis of thess comtpomnds
provide a basts for th confirmation of tho stroctamm

¥ of digitaloes of carambersides A oed B, frofated
from €. pedercdai [B], shoxtld bo rovised followdng
iy croyrent reemity.

Canmbeliogides I (1), IV (3 md ¥ (3) wer
devahl of denificant eytotoxdty in the UIC man
cancer ool panel according 1o csteblithed protocols
1}

EXIERIMENTAL

Getrrd, Mps: uncorr. UV spectre werd taken i
MeOH goln on 0 Beckmzn DU-T epestrometer, TR
sperten were recordsd in o RBr pellet oo 8 MIDAC
FT-IR [nterferometer. Tho optical rotatlons e
mexsred with a Petdde-Fliner 241 polarimetar, The
"M, YC NMR, DEPT, DQF-COSY, HOHAHA,
HETCOR end ROESY epectma wers reccrdsd ot
$00.13 MHx for 'H, and 125,76 MHz for PC with
s O OMEGA 500 Imttermeet, osing GE gtandand
progeams o DN woin. HMEBC experimants oere
i) ot on 8 Yarien Phi-300 rpectromet=r. FAR-
MS were tecopded by the direet-Inlet en 2 V0 ZAR-
HS nets spectrometer osing gleeemol os sodeis, TLO
was performed oo precosted Khrselpe! 40 Fop plates
(Meek) and the detection s echisved by spreyiog
with 10% 1,50, foflowed by Benting,

Plioxt pecterizd, The planet menterial of . smdeilaze



g Sapade Xy Qe or o

o collected in Aoty Pradesk, India,

erd R-chromatugaphed osing E?M—M{-H,G

and klantified by Dr V. 8 Raje, Department of  (87:11:8) 10 yield carumbeflasida .

Boteny. Kakatiyds Undvensdty, Wemmszl, Fadia. A

Corbeliacdy V (3). (3 mpa., vield D.000S%), mo

vouther smrplo wes deposited i the bubarhan of  160-167% Jols * - 12.4* (McOH, ¢ 0.50). UV 125% oy

the University Coliago of Phormacenticos] Sciences,
Kekathy Unfversity, Wonngal, Indin,

Extroriion and irolation. The frrsh ohole plant (3
kg} of C. smdelfora ops ¢hopped snd crnahed and
catiaeted with EtOH af room temp, for 7 deys. The
extinet was Alteredd and the solwent was remowed f2
sovps. To the coneutrate, 1 1of B0 oy added, and
otinoted goerctiwely with toloess, ether, ErthAD tond
o-BoOH, Alter evapn of the tolvent, the FiOAS oxt
v T B0 axt were sebjeoted to Sach SEiea gl
OC 1 yield componteta 1, 2 and 3, mespetienly,

Golation of carmbeliostder 1T eand IV, Tos o BuOH
axtract (33 8) was dissolved in McOH and then CHC,
wat added ot exrembellotide T pptd ont. 1t o
rmeved by Altretdon and the fitrete was sobdected to
flash flea go] chrometoprephy (1040 gm, 500 )
g EtOAS-MeOH-HOM1: | 1: B s chocluent wnd
fryof 30 ] ¢zch werg collecterd, Pra 835120 comaloed
caramibedlosids IT] and were parrified forther by o rep
etition of the process. Pra'18-21 conttined anrmm-
beilothde TV which v porified by re-clromatogrophy
eing tho samn systom,

Conondeiloside M {1} (600 mp, vield 0.012%),
smorphotss  powder, mp  183-18%% f[alf—I184°
(Me0H, ¢ 0.50). IR v, (e~ *F 36001200 (D), 950,
920, 02, B85, FAB-MH aife (ncpative): 817 [M—~H]
65 [M—-H-167- 493 [M—-H—)82=160"; mf=
(posithvox 841 [M-+-Na2J*, 819 (M+H}*, 50
M+H-H0]*, €39 M+H-E0-162]*, 08
M+ H-162—1621*, 420 M+ H—- 2,0 162 1605,
E:dnmm BC NMR ditn oo shown in Tables {

A

Carmudefloride IV (3). {73 oo yield 00015%%).
soorphons  powder, 1E3-190%; o’ —30.8°
{MeOHL, ¢ 50 UV i (o £ 218 (4.24), 224
(.30, 281 (4,15 IR v, (e~ p 450, 1700, 1608,
1430, 1280, FAR-MR mfs {positivo): $23 [M 4+ H]*,
905 I 4 H—H,05*, 143 M+ H— L0~ 162*; mfr
(noxativey 92t (M--H]~, 817 [M~H~Bz]", &35
[M~H=EBx--142]". '"H NMR and C NMR dota
e thown [ Fables | 2 2

Hodation of cxereenbellatids ¥ 03), Tho EQACevirme
(arottad 10 2) was sithjected o fiash chromatopraphy
clnting with CHCl-MeONH (95:5). Fia acze pociod

{log 2 200 (403), 257 3.30), 208 (L2} IR v,
{em™'k 3420, 1700, 1600, 1450, 1280, FAB-MS /s
{pegatiw); 1025 [M=H]", 92 [M—H~B1]", 655
M- H=Bz= 162", *H NMR end “C NMR pectro-
soopsin date are chorn B Tables | 22d 2.
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PREGNANE GLYCOSIDES FROM CARALLUMA RETROSPICIENS

Amen B, Heord ood Aogeay T, Kiturnw
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Key Word Iader—Carnfoma repospiciens; Asclepisdaceas; progmes glycusides: naw dizryl

atnd pregooms wiosids,

Absiraet—Two prognams exter plycosides wire fenlzied gnd demified Gom the elcobi) exmact of the terfal s
of Covnlluma retrompicient. Thelt theturms were establithed 1 128- berzoylony-20-Iswaisroyioty-8A.1458 -

3-0-| A-p-plocopyramosyle( | —+6)-£-D-glocoprrancayl.{ 1 41 o { 3- ) iy} f-deiay )
gtlactoprranoside] (oretroside A) and the bivsids 125-betroyloxy -85 14 8- dibydrosyprogn . 2000 3-0- f-1r
olemdopemmoryl{ | -4} 8- D-cymappyraueside]. They were charsctorized thoough physical tnd chemical

thods i widithen (9 standard

techniques especially 23 NMR (COSY, HMQC zod HMBCY. This s

Eptmnrpic
b Bra tepont of the kolstion of thest eompoonds from ¢ psmrd somree.

ICROPUCTION
Caynllony retrospicieny (Eenby MEBr b 2 r2m

the Elba regiom 1], Moy Ascleptminceas ploots e
tich in prewmooe glycotiies (2] whith may powsen
pominent sl scivitios [3, 4] e Socfon o

o Fer Copdlfeme species [1-H)). In o
owions iy x ty 008 of the sl |11, taer prigrsane
ot genhoied affer acid bydrolysis of &
e ghyeosides gtaine from 3 solomn

of thn other extrict of C

boveleroyloxy- IR, 145-

ﬂﬂ’:"?wmunmm-
~ame of the lexy compll-
e eetiiRrL

b

1 the chemol
fractionsted
1 and 2,

bl ond

e i -
v.;:ﬁn(’i

(deterdnet by ligold chromatorreshy) disployed 8
M+ 1]* lon peak at miz 759, wggesting 8 moleculer
formuts C,.H,,0,, md a douhle bomd cquivalensy =
1L The smpar ool wom gpesenitsd by (wo
sk cmboss of 3954 mad 1012, Indieption tha
preseoce of tod toper mesidees Thesy gy s
Hemified £ Deynraros and p-oleendross by TLE ofzr
ool bydrolysis. The aplyenos w2z prows) o ba [28-
bezryloxy - 3ABA4E - mibyirony - prega - W0 - om

. ) hmdmonchwntom:ufh.mtmmmm
S pregeans cxter glyeodides wero W01 by wwp g (11, The

C NMR dot for thir aglycons
(Toble 1) mweled a glysoylation zits ot 03 s
fndicnied by the dowsficld shift of C-3 {8 4 6) =t (he
opfeld shifts of C-2 aod C4 (8 ~2.3 pod —~4, sospes-
tvely), proving that (he suger moieties 5o ntaded o
C-3. In midition, s HAT dpml of e egiypcono
moisty eppered £ 4 dooble doublet o1 § 290 (fatl
and 6 Hz) and (he *'C sigeels of both C-13 and C-18
indicoed that | hay H-17a and jts C-17 sido chalo wae
kn 8 S-configuration [12). Tho “C NMR sigrals of tx
sugar molethss confamed e ankin of D-Cymaose
and D-oleantdeoca {Tabls 1), The D-olepninoie o
hletified o3 i tormina] supar boeed oo the wrlees for
C-1 2d -3 (5 1002 and B0.3) [13]. The S-glycosidic
inkege of e=h moger was roveeled by sbe high coo-
pling cxsttts of the smomerie protons b the "H NMR
spectmm. Thos, (o srocture of 1 wes esmblthed oy
12 betznyloxy -8 A1 45~ diiydroxy - progt- 20 -c0s-3-
Q- [f - b - cesntropympesyl - (1 = 4) -

p-cymettoyenosida],
E-Campuunﬂ 2 wi idestified £ 128-bepzoyiony-20-
isovekzoyloxy-86,145- 3-0-18-0-

Tu( 1381+ B2 glocopyrmusyl-{1 =44} -

- gep{3-0-mabyt-f-deoxy}-griamtopyrmnsiis), Tho
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Teblo 1. ““C NMR data (75 WHz, CDCL,) for compotnd |

C rom . . £ w0 o, a
i o o-Chyuctpety
2 - L] I . T
3 A r b g
4 1y r s
3 453 Fy Ka
- ne - 11
¥ i -y 143
] 5 ~OCH, 519
Y xS
11] k. Ot
(} | e 1* L2
2 ni b of Bno-
B o1, r mny
14 853 T [t
(L4 . | » 1A
13 oY & 8%
7] 33 ~OCH, a0
ia 128
3] 128
i s
Fi na
Berorent
| 1663
2 1302
3 s
4 {285
5 132
[, s
¥ &
*tAssipprenr gty g boepextie o che Exy eobem,

chemies] end spictrel duty Inclurfing ), FAB mass
spectrr, ‘H NMR, PC NME, APT, DEPT, COSY,
HMQC andd KMBC,

The YC NMR datx (Teblo 2, o3 wll & the APT

exboey] groop st C-20 (5 217.5), lastead, two cirbony]
exter pignely oero evident & & 1672 am) 1714, ‘The
foomer wast proved to b duo to 8 bexzoy! etter o3
bodiceted by an [R tond o IXBem ™" and tho NMEB

E
E
&
a
S
s
§

Oner citer moicty was aiteched to C-12 (3 7435 o8
evident (o fw downlleld xM8 of H-12, 8 536 (1M,
od, Je 1246 mad 44 H, This e coopling comustans
prowed o o (axisl)conflgpration of tdy proton, The
ooy cotir moisty way comeced o C-20 {5 722) &y

fodiceted by the doenfield chift of H-20 m 3490 {[H,
ﬁﬂ’-J"?.?Hﬂﬁ-ﬂm

The oxygonsed Qurienoary emboey of 3789 ord
B2.7 wore asipned to C-B xd G4, oxpectivedy, in
aowdmice widh repartesd data {14], Tow It oxypen-
mied cxcion 1n o sglycone oatlety was ot o C-3 1o
wiiich the suger molety way ettached.

The relotive stercochemddry =t thn ciim) contr b
the oglyeons moicty way defeeal from compatiton of
i coopling constamts of e protam adior e
cherical shifty of tho carbos with thowy orpared for
relaed seepnenes [3, 9, 12, 141, Howower, the peoimetry
2 C-17m 20 conld st Do assigned.

The tugiy modery was seypeewented by Siren Bmome-
clarides a3 dsmotstated in the HMQC spectrom ('H-
HC courelmions) by theen enomede cbon cgnah ot
8 iG0Y, 1009 end 134 cromed with the simtsic
protes of $4.34 (I, d, /=760 Hx, 433 (1H, 4,
4= TAS Ha) and 4.28 (1H, 4, /= LA HD, respective-

0.55) 2l anuther sugar ammmwi’
ro o 2-decaytoger, 03 indiczed by o cegrtive Eclier—
Efltian] teq, and it comebed ooe methoxyl gronp ot
& 333 (3H, #) crozsed with the cxchon signal o1 8 51.7
and o seoondary mettyl poxp ot 8 LI (3H, 4, o
A2 Hz} coed with § 18,8 Tel momsscciorids amy
o] 10 ba S-deoy-3-0-metinyls O-galertooe ol aot
G-deney-3-0- metlyl-b-alkcge, which I» commonly
peerent b Actlepisdesons prognoves. The H-3' pooom
alstrbed &8 0 double doobiet 21 3303 (1, . =06 endl
by =280 Fix), wtch Indiceted tht H37 was aaial,
Tio duinctly smalier J., chowed gt H4' v
equriteisl, The [xtwr sbrbed 4 2 bioed doobler =1
SA40; the J. o o very mmall amd coodd e be
calentnted,

Tha sergacace of atachmen of f agms was foally
achitwed Fom tho HMBC spectrom of 2 {FIg. 1) wien
CH longwmign coupling wos cbsurved between H-1
of o tenmingl D-glicoss {(B4.28) and C6* of e
middls D-glocoss (86807 and the H-1* of thy Tatter
(3 435) md C-4* of t-denxy-3+Cmethyl-D-gatachos

13734} [10].

Farthermoge, HMBC messerments (Flg. 1) beiped
fn tho uremhisnesry confimetion of tw siiey off gtachs
ezt of cetizin moicties to tho siocoids! ouclens, Far
exzmple, glyconldion cotemed ot -3 a3 obstreed
fom m conpling botweon H-1' of S-deaxy.3-0-
wethryl-D« gxlactons {84.14) nd C-3 of the zglycons
malery (B 7611 Acylxtion of C-12 ocoumed with e
bemroyl mokety a3 demtocetrated by the conling be-
et H-1Z (85386) aod the bemzoyl carbomyl
{5 167.2). Th new componsd e decimted oot
ouide Al

ELFERDOINTAL

Betrampete, o hot-stage maldtisg poles microscope
(Syteon, U8.A) UV: PorkinHimer £50 8, [R: Pye
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Unicam Sp. 1000 (Ceminidpe, UK). kS: Vosuog 201 @) min HO (10l wrs then edded and G mixt, ey
‘Thermmsiexy M3 gystem for LC-MS and JEOL JMS  wemmed o 60° for o firther 30 min. After conlicy, the
DX-505 for FAR-MS, Optien] rotatdor: JASCOO DIP-  mixl, was extaced with CGHCT, (3 X 23 mi) to cbiadd
370 iginl polectmeter 2t 25 It MeOF. HPLC: systn  the sglycooe, The g, pheso of the bydmolyste wes
equipoed with M-GOO0A Witers Acochiey Clrorrmtry  neataTed with sl Ba(OH), sola, Afer tha inorgenle
mphy pomps USK injectsr; Watens 440 Absarbemce  ppt v Sitered off, the filtmbs acs coned, then med far
Detecitw opermiing at 234 ma and HP3350 cecording  TILC examdnation of tho sugers sgziod eatheatic s
imtegrror {Howlent Paslendy Bondepsk (250X pies ving sifiex pod, CHOL,-MeDH-HLO [(18:3:1)
I3 mem Ld) C,, colomn (Watres Atsociates): MeCN-  lower toper] o O cxse of 1 aod exclloloss, FOAc-

11} o mobble pheso = a flow e of  MeOH-H,O-HOA: (13:3:5:4) in the cise of 1L Tho
2mimin™, NMR: Varin VXB-300 FT Spectoometer  plaizs werd seosyed with snilios phitederm reagent In

o MOMHz for 'H snd 7SMHz for C  each coto md the R, valoes wers o8 follows: .68
062 (olemdrony) in the caon of the it
wystee end 073 (S-deoxy-3+O~mothyls0-
ged (L3S (gircowe) kn d co of e momd
Extroctivmr and fsolotion of the glpcosides. Tha feth 128+ Barmicxy - BA 48 - dlipedronysrags « 20~ cue-
~0-[f--cleadnpranosd -{1 2 4} -8-0-
in st [111 Thy B0 exizact yleifed & bitter resifon | cpmmropyranesids] (1) wmw
(5.3 5) which wrs fractionsted by lica pe] OC uzing | [a], ~3.25 (¢ Q8% M=OH) UV: 200" oon 230, 252
gradisnt mixts of CHCL,-MeOH. Tho frs elowd odi |LOMY evp 79 IM+1]7, CoH, O R o5

7% MeOH In CHOY, offorded 2. Bxch componnd wits J estes), 1690 (C=0), 1600 (C=C arozsatic), 1270 {cxmr),
farther purified by HPLC s mentiones shove. 718 (C-H mommich 'H NMR (300MHz, CDCL,)x
Acid Rpdrolysty. Exch glycosido (40 myg) was teated] 3099 (3H, 5 H-19), 1.22 (3H, d, J =~ &2 He, BN,
with Q08N H,80, in 50% MeOH (25 a0) ot 1° 1.2 (3, d, J = 62 Hz, B-6"), 1.30 (30, &, H-1B), 213
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Table 2. 0 NMR 29 Mz, DMS0-,) dars far compomd 3

£ bt oo, F ]  mtom no a
] 408 borilagat
2 ni 1 LFiF
] .1 2 4.1
4 ne 3 .0
3 4.3 i a0
& 4 5 A |
? p.r /| S-Decay-J-mehl palactoss
8 e i
g 83 o 03
o .. ¥ ¥y B4
i1 na ¢ Tase
13 H2 i 19
(k] 0.5 v 8%
L] 827 -0CR, .y v
i3 ns
ié 173 fiimen-1
17 504 r [C1ens
18 Iao r A
b1} (L) > Sy
o na o .0
by G . n
Bexxreryl & 1.4
i 1633
| 128.7 B2
3 1294 " 1014
4 1788 r g
3 r3.s ™ TEr
4 xS I .
7 12945 Ll T2t
& 40
3 Ahasipmnents gy endonpeghls o Do tas ool

(3, 5, H-21) 290 (1H, dd J=1], 6Hx, ¢RI,
338 (3 », -OCH, of oyporose), 144 (34, £ O~
CH, of clesdrosed, 362 ¢1EL m, H-3), 448 (LM, 44,

LS

J=93, 2Hr, H-1" ooometde), 450 (1H, di, J= 9,
1.5 Hz, H-1" soomeric), 488 (1M, dd, J =163, 4 Ha,
H-12), 748 (2, ¢, 7= 1.8 Hx, H-4.6 of tezreoyl), 7.61
{IH, &d, Jo 18, 121k, H-S of bewroyl), 807 (2H,
&4, J=78 [2He W37 of bewowl) PC NMR:
Table 1.

28 - Beoyicoy - 20 ~ twraleroyioxy - 38,148 «
dimpdresypragnost-3-0-18- {1 =36}
= {3+ b+ giwevpwermosyl = (1 <34)v S~ D= (30 metfipl e G-
decxy}-griartopyransaids] (corctrostde A (2}, Crystals
(200 o), mp B34 [a), —247 (¢ 096
FABR-MS iz 1063 [M + NaJ*, Cpqll 0y, IR »i0
em™': 3550 (OR), 2970 (CHD, 1720 (CeO of aliphatic
enm), A8 (C=0 of momstis exter). 1600 (C=C
sromatkd, 1270 (esirz), 713 (C-H aromatiol 'H NMR
(300 MHz, DMS0-d, ) 80.89 (68, d, /=7 Hz, H-4,3
«f boweleroyl), 089 (3H, 2, B-19), I8 3B, d, /=
6He, H-21% L1 tSH, d, J = 6.2 Ky, B8, 116 (3H,
2, H-13), 188 {LH, a1, B-3 of soenleroyl), .10 (FH, J,
J = 45Uz, 112 of owsleroyl), 103 (1H, dd, J= 06,
28 He, H-3'), 335 (31, #, ~OCH, of S-deony-3-0-
methyl-tr-galacicss}, 343 (TH, @, H-3), 353 {12, =,
B.6Y), 3658 (1H, =, HE2), 414 (1B, d, J=76He
H-i” coomerk) 428 (IH, 4 Jo734Hr, H-I*
mometi), 438 (18, 4, J=745 Hz, B{* eoomeric),
490 (IH dp J=77, 6He, H-X0), 336 (1H, &,
Jm 126, 44 Hr, H-12}, 7.54 (2. £, J = T9Hz, H45
of bezoyl), 768 {(H, d&d, J= 79, 1.2Hz, U3 of
boweoyl), 812 (2H, d4, J=19, 12H: H37 of
berzopi); C NMR: Table 2; HMBC: Hg. 1.

M3%, O5A., for spect (meilities, o Dr K. Haywghl,
Frcilty of Finrmeeotical Seleoees, Hokkaldo Ul
wriity, Japm, for providing tompley of amthemtio

pne g
ata )
wy & :

Fe. L Inpecant HMEC comtatixn of aampoemd 3.
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Antinociceptive and anti-inflammatory activity of
carumbelloside-1 isolated from Caraluma umbellata

Mullang! Ramesh »*, Yepuri Nagsshwar Rao *!, Meda Rama Komar®,
Achents Venkata Narasimha Appa Rao®, M.C, Prabhakar*
B. Madhava Reddy®

* Haloeryity Coliays

of Plromacartiont Seleneey, Kobortm Uafoersdly, Wormtaf 506 009, Bl

b @ Pulla Reddy Oollepy of Pievrmany, Mchidpots, Spderebod S0 028, lnda
Beucived 13 May 1995; socxpted § Suly J993

mwmmmmwmmmmm&nm

prrgnany giycesids mmed myombcliodde-

1 -6)-p- :
ypengn-5ou-20-out, Carumbellogide-] was evaliated for both gntinockcptive sotivity snd anthiatarmmstocy poishy.

The entinodorptice potivity was ovalurted tn mivo asing the serithing test method, while the aotl-ioflsmeatory activity

s cvRlawied in rets vsing e e cdoma et with

Crrumbeliogdde-T ks tinificent edinochorstivg

caTRpeemn,
action. It hes po entlinfdawmmtory aotivity, & 1999 Elwvier Sciomos Ireland Lid. AN rigins reaxved.
mmmmmwmmmm
D-ghopyracsy-(1 -+ B R &

Beyeords:
befloside-l; 3-0-B-

1. Eirodoction

Comdliomg tmbellata Haw, {Syn: Boererscly
tanbellate WA, Siopelta wrbetiata Roxb,, Caral-
by campandeta N Br) (Asciepiadaceas), is &

* Cormmpoending srhor, Premt addreee D, Soddy’s Re-
pexich Foentdation, Wivaptrr, Eycorabodd 500 (50, India. Tl
4 0300500 Lo o 91-40-304.5438,

E-plf aeldrpr mlteoptnStiotoaniloant (M. Hateah)

* Prowm eddress: Dy, Boldy's Research Fearcdxtion, Miys-
e, Eplorehod 500 050, Infia,

think, erect, Iefiers, brupebing, soooulent persa-
véal beth. It grows wild in dry end orid segions of
Chittonr district end srveral disiricts of Andbra
Pradesh, [ndis, Stom o wermed and mixed
with turmezis powder iy glven In stomuch disor-
ders end pbdominal paine (Vedavathy ot al,
1997). From ibls plant we huve salated five noval
pregnane glyosddss viz, commiellosides-] aod
-IT (Lin ¢t &b, [954); carombellopides-1T1, -IV ond
-V (v of al, 1997) end a known Savone gly-
omide, ie  InieoEn4"G.oeohesperidesdde

OFR-S4 19915 - mo from methor © 1999 Blevior Sdoen beband Lot Al S5bts paread.

PIL 80270-8741(99)00123-1



i) B, Ruwesh of of. § fowrnal of Etmepherociony 63 (1999} 349153

(Ramesh ef al, 1999). This Bavons glyoosids pos

ms poteet esti-inflarratory sctivity (Remesh of
al, 1958} To the best of out knowledpy oo plzt-
mmdngimlwaﬂ:mmhﬁouimaw
Iata, Caumbelloside-], the major phytockemicel
ooditvent of O, mrdellztr wis subjected to gre-
wility of ‘this h:t:tuﬁauhd:minﬂ paﬁnﬁu
mixd stomach divardery., w—

% Matcrials and moothods

21, Plont material

Fresh whols planty of Confiom embeliata
wets collected in Thupathd, Andhm Predesh, In-
&ia by Dr 1D, Rengeohary, Depattment of Bofery,
8.Y, University, Tirupetht and ideptified by hie,
A vouher specfien (AVN-CU-) fs deposted in
1be hextmrdom of University Collegny of Pharma-
weptical Sclames, Kakatlys Unfearsity, Warnngal,

22, Extroction exd toolatiys

The freah whole plants (5 kg) of ¢ mnbellos
weos thopped and croshed In o miver end ex-
tiacted with othyl aloohel af room tersperature
for 7 days. ‘The extract was flteced and the sol-
vent was removed onds vamnmn, To the ogmen-
tiats, water (1 1) was added, extrasted sucopysively
with toluens, ether, ety aoeteats end s-baty] ateo-

hol. Tho yield of butanalio extrect was 35 g The
botanclic extroct was (Hssolwed in sethano] aocd
atteroform was added to prsipiats oot 94 g of
carcrbellesidn] (Qin et gl 1997). Cexumbel-
wmmmnmwwm
sivo JD-NME methnds and mulecalir eodeling
(Lin e1 al, 1594).

23, Text grbnly

Male Wistar rats (150200 £) ed Bwisy Alhine
sice of cifher sox (22-2% g) wero wed in exped-
ments. The gwimaly wes maintained pmder stans
dmd evirommenty] omxiition and bed oo
nocess 1o feed {Lipton India Ltd., Bangalomn) aud
tap weley od Bineey doring the quamtiine perlod,
Groups of 8 test apinmls wero osed,

24, Writhing test

The Sogenmd ot al. (1957) (eclnlqoe modifed
by Eoster «f al, (1958) wos pdopied o assess the
activily o pro-soveensd miog. Af-

antinoticentive
ter 16 h faxt mice wers divided foto ve pronps of

six each, Group 1 sorexd a3 o eombrol group
received orhoxy mefisl celloloss 1 mlf100 g of
0.5% wiv, orlly, Groops II-IV reocived CU-] at
a doss of 1, Jand 30 mykg, respectivdy, esa fine
srepershon in 0.5% wfv carboxy methyl aclioloss,

“methyiaming]mehmesolphondte)
ﬁmnnmmmmmm
admivistration, (he m?hﬁfm max
eolntion (valome of knfection 0.1 mifi0 g). The
sunther of writhes prodeced In these antmaty wets
couted for 30 min,

2.5, Antl-ifiomatory autinily

AntHinflammatory ectivity was eyalnated nting
the cansgrenip-fodnesd u:;mh mﬂmg
goconding (o (e techniqm of Wimer et sl {1
After g 16 b fasl, mis wom divided into five
grovps of oz ench. Group I served a3 & contral
roup god yeockwed cathony metiny] eclicioss at 1
mi} 190 g of 0.5% wfv, omly, Urcups -1V re-

T



otived CUH ut a doss of 3, 3 end 10 my/ke,

oompared by cns-may ANOVA {contro] va, toaat-
mont, Borfersiond's mwihod) (using Jandal Scien-

M. Ramesh of ol flowrat of Brkophervecolagy £3 (1999) $19-352 5
Tahde §
Eltact of CLH oo poctls id-ioduoed wthbngt it mices
B Ko Tratomemt Dot {gfkg, pa) Wedthdngs {mcxs & 5B MY %% Inkinithon
1 Coxerte] 7564124 )
2 1K 1 1152058 nap
| -l 3 8305 ST
[} cu 1] T840 Boaw
3 Arzign 1] pALTYL ] |
l“-&
* ra0i
P 001, comprred 1o comml,
Takin 2
Bifiet of UM oy eorcageenio-bdd edem fn o
& Mo Tresbmet P (oefig o) Men glom, () A HM. o4 Inhikiien
1 Clozerotd 1B +073
3 CiHy 1 533 + 063 1533
1 i1 1 ELES 40,56 m
4 OLL] 10 EASF £ (.50 o
3 Hypbzoopilions 6 LT 2.8
* gy ’
* a0l .
P00, compend 1o control

o wrers considered significrmt when
P00l

tific, Sigmastat statistical software, version 1.0}
statistienlly

3. Resolis
3.1. Antinedceptios acticity

Tnﬂuéxj:?uwllhnmﬂudaﬁflmivn
anﬂﬂtr deiﬁmdﬂgﬂm depen.

dent aefinoctentive activity at the doses tested.
Tho entinncieptve activity of CLUM a1 10 mp/kg
is compamble with (he nfeceats mutinociceptive
apent weed] in tids study.

32 Antidnflamnnenary avilolly

Takh 2 shows the pesuits of enti-inflarmatory
aotivity, Theso pesuits indicate tiat CULL Bas no
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CHARACTERIZATION OF CHEMICAY, CONSTITUENTS AND
TOXICITY EVALUATION OF SOME POISONOUS PLANTS

X, Usmanghant

<

/’

C A summary group
of the research wark cavried out by our on the
o iﬁaﬁonmds&mﬁmelucidaﬂunnfchmnimloggﬁmmﬁoﬂhm
Papilionacess) is reported. Primula denticulata 18 a very common and
® Mﬁmlmi&nagﬁ Pmmzunamdm g
m, P appears in open spaces
(mchasfmmdeaﬁummdﬂngmmdindampmmduws;thc
mauve to -blus dlways atiract ivestock and other animals
[¢)2 tubgrcudota, a sucenlent pexennial herb that oconrs wild
and cultiveted, is found throughout the plains, Itisalsov%mmmnnand
abundantly available; because of its sucenlent stem, stock will graze it (2).
Castanospermum australe, a treeknuwnasi:lacklmnurMmctm
mmtthmmh and New Sonth Wales, is
in the gardens of Pakdstan; plants are found growing in the

- Karachi areg ag well (3).
{J Asclepiadacene, and Papilionaceas, w%llw thafudgh;gﬂleirchenﬂ
as ag

@ history to elaborate toxicants, P, dentlculata nd australs
were studied for e constitoents: Caralhone fbsrenlata wos

selected for the of pregnane gly . and their gening

® ggenwlyzsr& ceuzandpamﬁzywmﬁ nhaﬁsh, Thesse gre bitter
mpounds that affect palatability an ve —dﬂgrmin

properties in andswine.anﬂhavahemlmpmm loatig

ruminants (4,5). Sapoﬂnglgddea{trﬁmpam) of Holothuria mexicana

. and Curumario wed higher toxiclty then the glycosides of

-plant H was attributed to the pressnce of four units of

mon o attached to the aglycons. It i3 also that
?&)onodmﬁdicmponmammmahmulyﬁcthanbidm saponing

314




———318

PRIMULA DENTICULATA

toxicity
leading to counvulsion and death M. P
dmzatawassalected the study of and saponing, The
mpmﬁnsimlataﬂﬁomﬁualcohnlina};mmgg . ThS
tﬁBm&ﬁg l-lﬂ-i T OF

m:admm(sﬁkg;
' McOH D
MeOH extrect (922 1)
— | 10 E8mAC
EtoAC extract O
39 g 3 n-anGH
g
{ 2NEO
szpogenin mixtus (101 g) @0 =D
, ggoﬁmapamﬁmlaym
1. Prideotigenin A (25.9 mg)
2. PrAdemfigeninB (101.2
5. Fridentigeotn B (3.4
FIGURE 1
Bxiraction of Primula denticulata.
% polar crystaflized from ether in the
&omﬁmm point was 308-310 C. NMR
spectrum (CDCL) of N b the of six textlary
9; %ups arw'm kﬁ%(&ﬂzxﬁg,
(3H, IxCH,), 8 03 H;IXCHQ) and §1.24 1xCH,). Therswas

to ions at .Slincﬂoaﬁngthe of two
inprtioiswmponnd. Another at 54,30 was

mlem
516 mﬂﬁ to the molewular fnrmula . Other hgmm
R .08, 454 (M* DCHL CHL0E), i??wc%m 108 Gotro

BRI <O e | v
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AFUUSUIDYDS 237 {/@

316
Diels-Alder fragment a) (), 277 (a-Oﬂa fa' Azé’}" fg};

fragment b}, and 189
mu@dmgmﬁ mpurtegb;%lﬂ Durchaiezaf (10). No
authentic sample matvaﬂahlcfarcompaﬁm however, 1t is very likely

that the two compoungds are identical,
Pridentigenin B was ged for O,. MBS of thig

compound a vy low Crolenies T peak at m/z 486
whichb&amﬂsomewhatston when dmlgﬂnnmhniquam
fided. ItsUVspectmmhada Mo 8t 212-213 nm in methanol, which
slmwadtimprmmeenf gated double bonds, Intham?ctmm
(KBr), 8 r:-m" (Mamknfmedimn
atlﬁsﬂmn ( =cm% and no duatonarbo
e e oS S e

homologue of

Fvan ag It
cyclamigemin A (mg

stm'eoclmrrﬂsh'yatc-aﬂmuldnmbademrminedwithm utitms
mostﬁkdymaihwmdymﬂmﬂymm&mhhcqnaunialmapimﬁ The
f;rtrcmraptropowdfur genin B found a measure of support from
C-NMR spectra + CD,0H, analogous with the spectra of

uu-em (l'hs peaks due to C-12 and C-13 at 121.5 and 142.1
C-3 anﬂ C-

16, bmngthehydmxy groups, showed
peaksat7893and?743 whereas the peaks of C-28

to an ether )omxuadat';dlppm The peak due to C-
go whichwusaﬁa%hedtntwooxygenatom, was shifted to 109.7 ppm,
The assignment of C-NMR peaks were reported earlier (12),

Pﬁdmﬂgerﬁncanw from methanol as colourless
J 152-154(:, MS of pridenti C(cnclgahowedtha

at 80.69 (3H, 1xCH,), 50,81 (GH.2xCH,),
.57 (6, 1xCEy, A CxE Ay A methoxy sk sppeoted ot 53, 01
mmtharbmaﬂ%lmﬁssswduetoymmm@m The NMR

A sharp peak at 1700 em due to g 1 function, showed
mediom miensity molecular o ion peak at m/z 72.3509°7, e o
molecular formula CoFl0; (calculated to be 472, 35520). gﬁndi}némt?

234



o WPUTLE LTINS j

N w A

A

(40D Maz) five singlets at
ﬁ ,s, Ms] pga 25—Ma) 50.97 \
. (BH..s §1.05 a,?S«Ma 51.253 Mg),
reg sfx 1 ’I'hednubladoublatataa 1 =11 51,
3.5 Hz} was H and therefore the Imd 8 H—OH.
'Iheﬁwmm Iﬁtsasﬁzmandﬁl?lfluﬁﬂzaﬂ% ,
two H-15 in the vicinity of carbonyl at C-16 %
fiekd dont showed at further long range anz Hz)

mathyl and each wing was into a quartet. A

at534 5’38'? ﬁBHzaat:h %ﬁommﬁ-m
whichwara y a hindered rotation
band, modelahﬁwadﬁmmahhﬁmmh

mﬁn%wz?mﬁbhml y if the E‘Iigr?wouidbaﬁmhﬁdwc-ﬁﬁanﬂ
no -29. There was no signal due to olefinie protons, Pridenfigenin
D was found to form diacstate with g molecular pegk at m/z 556. On the

C
basis of the speciral duta, grueture YII was proposed for pridentigenin D. -
3 e, R
3 MC}
W SR A
by, Rl
ch
<
ok O
ta 00
o3
Pridemiigecta £,
mwn Mm |




231 |/

% E from methanol, hed m.p. of 268-
mcmwﬁmwmmemm
atmizai?ﬁ The NMR spectrom In C,H,Nshowedfmn'mgnalinrhs

field which corresponded to six 1 upsy at 41.08
E ,2xCH), 81.2 hCH% 81.31 (3H,IxCH,), and 51.84
6H,2xCH;). Two- s 71 and 83,97 corresponded to four

protans due o ; (e latter signal was assigned o the fonctional
at C-28, A froad glgnal at 84.64 was dus 1o & vinyl proton at C-
2, TFrom NMR and other it was' concluded that

pridentigenin B was a pen triterpenoid, mmm
shomdaixmethylgmupswithnut ling, MS fragmentation
in which the fragment muP stronga'thanﬂw a:m!z

191, a!mwadﬁm Ay of tr

Itwassu Bmmmmu?u?&mm&
Wﬁ?’uﬂ by Barton e al, (13} and
Twhesch&(l isﬁﬁ:ﬁd Itoﬂﬂl (15)

o oo b o o,

procera, Sarcostemma de@. There i3no
dmxhtﬁmtman:;plaahofﬂscf Pakistan possess acrid
dmﬂmpmp&d&bmmdeﬁuimmfmmiswﬁmhleabﬂm
thﬁartox:city Carallwna edulls and C, tuberculistg are elso mentoned.
aryntﬂeinfmmaﬂonlsavaﬂabhunthamncityofpra@lm
derivatives of plaat origin, The derdvatives of the pregnane nucleus
heying an amino substitnant at edther C-3 or C-20 ar both (i, 4., funtomine,
lrehine,andhmhesﬁm)havarwﬁwdmdmblemuon Fonfumine
has & molecular formula of C, H,NO angd wedght of 3317.50; fontumidine
hazamolecularformulaof cf =N, (16). 3-ammo-5a~pmgnane-20a-ol

hes an LDy, (iv) in mice of 2

We Caraihnnambmum In 1967, Nikaido et al.
(17) reported the isolation and structure elucidation of two
boucerin (X) and dihydroboucerdn (XI}, from Boucerosia
Etinj:}gufﬂmwm 'I'healcﬁvlaxtmct(Fing)ofthewhole

mmtnbamidw AD, Ereparaﬂve
aBund—Pakamamadphasaeoiumnby H:O(m%p]
mobile phase.

Caratuberside A (V) was obtained as a white, erystalline substance,
m.p. 170-171 C, (a)”D-I— o {c=0,66 in Mwﬁ@ﬁ' On acidic hydrolyms

HOOOEh Y STEEe L




mnpmr R

N WNARLEDOD 'B

Carallims auberculata (whols plant, 25 kg) ﬁq |

¢ BtOH
monmfszz%)

o
BtoAC layer (15.2 g) qu laag
n-BuOH extreot (73

¢ mldEth
(lycoside mixture (43 g)
Pp

A S

eaks at

3 . 1 Ce= EB: em”, In fhe

p W— micfn 2900(053) 690 ;&lld (C'O atmfzﬁﬁﬁ
In the wasduatothe

remayal ofthetm:mhal uenss 6-deoxy-3-0O-methyl-
3 directly mmchadtnmlﬂ:’oagl 'I‘hmwnsalsoasu'on
Wmm C-Sandabase

confain ymsid& and becauss Esgmma
and dihy havs been isolated from dmlymtnoftha
y of this plant, it was ﬂmttheﬁ%gwnaconlﬂ
carahisratio A Dafimed i

A confirmed thig aasumpﬁon. However, the “C-NMR
spectrum showed that an oxygen furction at C-12, commonlyfmmdm

-
o



epiadackas, i3 missing C-12, 39.44 ). The chemicat ghift of C-
?ﬁt 49.49'ppm with onl gna hydmxyl-ﬂha vicinal carbon atom {C-
14, 84,76 ppm) and th:ecgemm.l shift of C-11 at21.63 ppm als?ssnpportm
the ahsence of oxygen function in theﬂmnﬂighboﬂng C-12, This

confirmed spectral data sbove.
gy caratubergide A in CDyOD reveals methyl singlets

Ths ‘H-NMR of
at 50.83 (3H,H-10), 81.08 (3H,H-18), and 82.33 (3HL,H-21). The last
peak indicates the of a C ,mgrtgl;pmthe mmpnuinﬂg}ou,;
i the & ey suge 33.49isasslguedtotheoﬂe

= Is

in the sugar, andaaen et at
of the methy su’ga:r. .@tn%lelatéﬁ.% (=$5.6 Hz) can be
IoH-I?vichmItn:haketnnwgngn. This chomical shift and coupling are

close to thoss reported -171n ISB,Ithdmxy-Mﬂ-pregn—-S«
en-20-one (18), ‘Therefore, we concluded that the configuration of
caratuberst aAatC-I?isthammaasinﬂﬁsde, le., the
side chaln at C-17 is S-ordented, The shows tweo
anomsrie proton signals at 4.35 (d,7=7.7 Hz) and 4.60 (§=7.6 Hz). The
latter is assigned to the anomeric proton of glucose, whereas the formexr
isassigmdtutheH-lm‘g:alufmemmllated 6-deoxy sngar, In both
Eoi Thn s i B e g s i

. proves

carbon atomsg In the two sogars (C-2° and C-2 haveﬂtaaameequaﬁ
configuration, It may be noted here that the Kelles-Killeni test for 2-
ﬂwgwawﬁwmmmmmmmde& This means that
the sugar possesssd an OH group at C-2°. Decoupling
experiments, 8 well as COSY-45 experiments, show that the H-1' doublet
at 64,33 is coupled with a double doublet at 83,59 ('=7.7,10 Hz) due to
H-2'. This nweans that J-2°,3'1s to 10 Hz, and therefors, H-3' must
alsp bs axially orieated. The H-3’ signal becomss clear only in the 'H-
NMR of caratuberside A pentnacstate where this signal is not
shifted downfield becanse it bears a methoxy mther then a hydroxy group.
It absorbs as a double doublet at 83,23 (7=10,2.5 Hz) whichﬂ']
that the methx at C-3' is equatorial and B-3* is axisl. The
smaller J-3*,4 éHzéaJm&howsﬂmH#iseqmmﬂaL H-4* ahsorbs
as 8 broad doublet at 54.17; the J-4',5" is very amall and could not be
caleulated, H-5* absorbs as & broad quartet at 83.65 (F=+6,3 Hz) whichk

- is coupled to the doublet at §1.28 as shown thadm‘p!ingjwaﬂmmt
%ﬂnmﬁsqwnet converted

or {rradiation of the methyl doublet ]
into a brTgt;d singlet. y . atol.28

guratlon of the mathyl group (H-6") was determined
nmdiﬁﬂqmmswmmufmmmbﬂsidaApmgmcem Itradiaﬁgg
of the H-5" quartet at 83,49 resulted In 13.6% increage of the signal at
83.% (H-3") and 10.2 % increass in the intensity of the doublet at 64.37
{l;[:sg o intmsilyofth_a meths,*l doublet at §1.2 algo incressed b
led t0 5.6% :?&%—?*ﬁ sﬁ’ 4 mhut?:nuomwmaﬂi m}B dﬂublef-‘at o
doublet at 81,2, This indicates H-1', H-3*, and H-5" are axi gndmgll\?é



isgtmloﬂal. Thus, the methylated sugar was identified as 6-deoxy-3-O-
yl-D-galactose, The ®C- @guumuf caratuberside A supports )
its proposed structure (V3. It clearly shows the absence of olefinic carbon Y
axoms,indlmﬁngthatﬂmaisnnuarbondoublsbmdinthemmpowd. )
The astignmenty were aided by DEPT as well as correlation

with ®C-NMR spectra of s types of compounds (18). o

, Caratubersids B (V]) was also chigined as a white crystalline
compound, gﬁ,m C (dec.), which on acidic hydrolysis gva 8 pure
genin a4 as glucose and 6-deoxy-3-O-methyl-8-D-galasiose.
Caratubsrside B does not show a carbonyl absorption in the IR spestrum,
In the PC-NMR spectrum, the peak to the carbonyl carbon (C-
20) of caratnberside A is . Instead, a pealk at 65.30 ppm is
present, indicating an additions! -mgmwmm.m% C
DR, i, e me )
& (M- A ion &1 '
that the -ar ylwmhmmmﬁhmm&m
s8cH. alechol in caratuberside B. ‘This is supported by the
obse that the peak at ﬁﬂ.t}lpgg:l(cul i ghifted to 37.08
ppm and the C-2] methyl pesk from 32 to 21.53 F;min
caratuberside B, The correlation between cara A B wras
confirmed by reduction of ¥V to VI with NaBH,, Thus, the structurs of
caratuberside B Is proved to be mm-D-ghm-p‘z:;nyoslyD-(lﬂ)-ﬁ-D#
O-methyl-6-dasoxygalactopyranosyl)-14,20-diky ~148-pregnane(19).

Caratuberside C (IX) was 1solated and the structure of the aglycone
was found to be gimilar to that of caratuberside A except that in the cage

of camtuberside C, it had three units of sugar, two of which were
observed to be glucose and the third as 6-dexyl-3-0-methylgalactoss, In q
addition, caratuberside C was recuced with NaRE, and this compound was \
found to be similar to that of carmtuberside ). On this basis, and on

sgeaml data, the structure was ested to be osyl-
(1-2>4)-3-Q~{f#-D-glucopyranpayl-(1-»4)-f-D-(3-O-mathyl- xy)-
galactopyrancsyl)-1 xy-14{3-pregnane-2-one,

W&Wﬁﬁbhﬁﬁaﬂwﬁwmm,
m.p. - EG- ‘w an yieldﬁn-n ymnnmniﬂj
alnxz’lg with two unatm of glucose m!grn%lmﬁt ofﬁ-dﬂux;-%-&nxethyl-])-
galactose, Caratuberslds D doss not exilbit any carbonyl absorption in
the IR scanning. The peak dus to the carbonyl carbon at C-20 is missing
intha“C-NM%wum;ap&katﬁs.Bl Is owing to the

prasence of OH .Thea'gnnnl was concluded b
suggestin thatmbmﬁﬂﬂ mnhebwreptwtednss-o-(e-nz

-4
copymn . - 04)-B-D~(3-0- 1~
gm@%ﬁoﬁmdﬁ,ﬂ ydroxy-14 M ety



{¥) Carnrobexsisn a.m&ﬁs. RH
) Ceratubertiin B, RuCHIOHICH.R'+H
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FIGURE 3
Methanolic extraction of Castanospermwrn australe leaf,
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BIOLOGICAL EFFICACY OF THE EXTRACTS AND &{P
CONSTITUENTS OF Caralluma tuberculata AND C. edulis

Ghazals M. RIZWANI®°, K, USMANGHANI®, Mansoor AHMAD?®,
Shahld RASHID®®, Vigar Uddin AHMAD#

Key Word Index :

Carallumg tuberculata, Caralluma edulis, Asclepindacese,
toxicity, hypoglycaemic, cardiovascular, antibacterial, platelet
activities.

ABSTRACT

Biological activity of the ethanolic’ and aqueous extracts of
both plants as well as caratuberosides were evaluated. Brine shrimp
(LCx) bivassay of ethanolic and ethyl acetate extracts of both plants
showed toxiclty whereas aqueous extract was found to be non-toxic.
The aqueous extract of Caralluma tuberculata was found to possess
hypoglycaemic activity in sallozan treated rats. However, *H-ouabain
binding assay with caratuberosides A-C, and an inhibitory effect
of ethanolic extract of C. edulis on advensline induced platelet

aggregation essentially exhibited no response.

INTRODUCTION

Caralluma mberc:ﬂata N.E. Brovm, and C. edulis Edgew
(Asclepiadaceae) succulent perenmial herbs are widely used as

("} Department of Pharmacognosy, Faoulty of Pharmacy Um?arstty of
: Rorachl, Karachi 73370 PAKISTAN:

(**) Degt. of Pharmacology.
(***) HEJ, Research Instituts of Ohemistry, Unlversity of Karachi,
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antidiabetic. In the previous communications', we have already
reported the active constituents including the caratubersides from
this plant.

RESULTS AND DISCUSSION

The pharmacological activities of the extract and its chemical
compounents were tested. The ethanolic extracts of C. tuberculats,
containing pregnene glycosides, were subjected to different
biclogical evaluation tests including the brine shrimp bioassay,
hypoglycaemic activity, and cardiovascular profile. Moreover,
pregnane- H-ouasbain binding assay of the isolated pregnane glyco-
sides from C. tuberculata, inhibition of, epinephrine-induced platelet
aggrogation on the ethanolic extract of C. edulis, were aiso investi-
gated and reported in this communication.

Brine shrimp (LCse) bioassay method was used to testify the
efficacy of the extracts of . tuberculata. Three fractons (..,
ethanolic, ethyl acetate and aqueous) were subjected to brine shrimp
bioassay as shown in Table-1. Ethanolic and ethy] acstate fractions
digplayed 35.36 LCx at & concentration of 10, 100 and 1000ug/mi,
while non-toxic effect (>1000 pg/ml) was observed in agueous
fraction, In other words we can say that it is a neutral fraction of
C. tuberculata, the brine shrimp (LCx) bioassay of ethanolic and
ethyl acetate extract showed toxicity whereas aqueous extract was
found to be non-toxic,

Hypoglycaemic activity of C. tuberculata ethanolic and agueous
extract was tested by determining the blood sugar lowering effect.
The ethanolic and aqueous extracts of C. tuberculata showed
hypoglycaemic activity at a dose of 71.42 mg/kg in alloxan fed
diabetic male atbino rats. The blood sugar Jevel was reduced from
278.61 mg/100 ml to 248.37 mg/100 ml in ethanolic extract freated
diabetic rats, while in aqueous extract treated rats blood sugar

level was lowered from 317.63 mg/100 mi to 29564 mg/100 ml’

after 30 to 60 minutes of extract administration, and these extracts
raised the blood sugar after 3 hours. In aqueous extract treated
rats the blood sugar level was significantly reduced from 314.63
mg/100 ml to 233.62 mg/100 ml after 24 hours. The fasting blood
sugar in normal ethanolic extract treated rats was raised Hrom

4
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Table 1. Brine Shimp Bloassay of Ethanolic, Ethyl Acetate And
Aqueous Extracts of Caralluma tuberculata,

— L o _— - i i i

Types 10 pg/ml 100 pg/m! 1000 zg/ml Concentration .
of LCx
extract alive death alive de.ath altve death ug/ml
1 Ethanolic 16 14 5 25 —~ 30 35.3693
2 Ethyl

acetate 20 4 5 25 — 30 8.0389
3 Agueous 32 — 30 — 26 4 >1000

85.85 mg/100 ml to 138.46 mg/100 ml at 3-3.5 hnurs and 177.63 mg
100 ml after 24 houxs.

~ The aquecus extract treated normal rats also showed similar

effects at the same time intervals, Resuits of the mean blood glucose

level in normal and alloxan fed rats are shown in Table2, Among

the two models used, the plant extracts showed a significant

SO%DOS) blood sugar lowering potency in fasted and alloxan fed
els.

Akhtar® worked on the antidiabetic activity of C. edulis, and
found that it doss not lower the blood sugar level in rabbits.
‘Whereas Ahmad et e}, reported that C. tuberculata aqueous extract
signifcantly réduced the blood glucose level. However, the results
of our experiments proved that it possess an antidiabetic activity
in albine rats..

The results of the effects of ethanolic extract of C. edulis (i)
on foree of contraction on left ventricle, (i) heart rate, (iif) coronary
flow on isolated perfused rabbit heart were (in doses between 0.12« -
1000 pg) found to possess no effect on the cardiovascular system
in terms of change of the contractile force, cardiac frequency and
coronary out flow during one minute after administration (Table 3).
It seems that the over all effect of the crude extract of C. edulis

- - on these parameters is rather insignificant,

™y
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Table 2, M&anBIood Glucose Levels mg/100 ml = SEM. of Normal And Alloxan-Dinbetic Rats At
Various Time Intervals After Oral Administration of Caralluma tuberculata N.E. Browm

wallmna Normal albino rats Alloxan-Dlabetic albino rats
berculata . — experiments
xiract BAdm. Oh 3h 24 h BAdm, 0h 3h 24 h
o, of
Pperbnents
= 4
mtro]l 9212 10075 8075 115.16 608.65 48825 54448 742.86

(£3.13) {(x£1.71) (£1.56) - (£1.87) {(£7.62) (3=10.19) (£3.47) {+6.34)
hanolic 85.85 138.46"* 142.63*"*  177.63* 278.61°** 24837 27051 285.72¢~
tract (= 1.9_9) (£3.18) (£1.833 (£1.90) (£4.34) (=327 {=2.60) (+2.83)
[ueous 111.92' 142.54** 138.29°**  146.60 317.63""* 295.64%% 31422 23362
tract  (£261) (22.19) (+£214) (£2.63) (£357) (£548)  (+300)  (x4.10)

Adm. = Before drug administration

1,3h,24h = After 0, 3, 24 hours drug administration
I values represent glucose level in mg/100 ml as mean + S.EM.

gaificant relative to control *P<0.1, *“P<001, **P<0.005, o/ group = 4.

O
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Table 3. Effect of Aqueous Extract of Caralluma Edulis On Force gﬁ
of Cardize Contraction, Cardiac Frequency And Coronary
Out Flow of Isolated Perfused Rabbit Herat,

I L

_Percent change from the control
Dase Inotropic Chronotropic Effect on coromary
(zR) effect effect out flow
0.1-1000 85+ 154 182 + 1.17 19.25 x 246
1 =

The results were expressed as mean + standard error (S.EM.).

Table 4. *H-Qubaip-Binding Aszay With Caratuberosides.

Compound 1Cx (hd)
Carstuberoside A 260
Caratuberoside B 270
Caratuberoside C 580

5A 7600
Caratuberoside A + B 91
Progestrone R 56
Qusbain - 0012 °

14
— A A

* The strength to this contention has been kindly provided by
Professor LaBella, who very kindly tested the preguane glycosides
isolated from C. tuberculats and C, edulis as shown in Table 4.
Thé isolated pregnanes caratuberoside A, caratuberoside B, caratu-




Table 3. Effects On Aqueous Extract of Caralluma Edulis On'
Adrepaline Induced Aggregation of Human Platelets,

% inhibition of adrenaline induced  ICy
platelet aggregation mg/xnl

Dose A Dose B Dose C
N {0.625 mg/ml) (123 mg/ml) (2.50 mg/ml)

[aquedus (n =4)] -822 + 596" 082 733" 7.81 & 888°

The results were expressed as miean + standard error (S.B.M.).O
*Not significantly different from control (P>0.05).

beroside C, and a misture of caratuberoside A and B in *H-Ouabain-
binding agsay were found to be essentially inactive,

The aquecus extract of C. edulis was tested on adrenaline
induced aggregation of human platelets. In n = 4 experiments, the
dose A (0.625 mg/ml) showed 8,22 + 596 % inhtbition of adre-
naline induced platelots aggregation, while dose B (1.25 mg/m)]
-0.82 1 7.33, and dose C {2.50 mg/ml) 7.81 = 8.88. All these resul
were not sigmificantly different from control (P>0.05). The
extract alone, however, have no direct aggregatory effect (Table 5).

On these biclogical evaluation findings it is therefore conclu-
ded that caratuberoside molecules are basically inactive. Nonetheless
the agueous extract of C. tuberculata showed hypoglycaemic
activity, and that is why this herb drug is used for lowering blood
sugar level in follloric medicine.

EXPERIMENTAL

The different extracts and caratuberosides were obtained.
according to the methods as given in the literature®,

F 3,

v r—— .




i) Brine Shrimp LCy Bioassay Method :

Three different extracts of C. tuberculata, i.e. ethanoclic, ethyl
acetate and aqueous extracts were prepared for the estimation of
LCq activity in brine shrimp, The procedure deseribed by Meyer
et al’. and followed by McLaughlin et al’. and Alkofahi et al’. was
adopted for this worlk,

Samples and discs of three different concentrations, 10, 100,
1000 pg/ml were prepared according to the direction as glven in
the literature™. Brine ghrimp (Artemia salina) mauplii were hatched
in g gpecific tank. Ten shrimps were transferred to each sample
vial, and then sea water was added to rnake the volume 5 ml.
Later on dry yeast suspension was added as food to each vial
including control. The vials were kept for 24 hours, thereafier the
active nauplil were counted, and death percentage was calculated
at each dose,

7,

i) Hypoglycaemic Effects :

The ethanolic (EE) and aqueous (AE) extracts of C. tuberculata
were diluted in distilled water, respectively, and then were evalua-
ted' for the hypoglycaemic activity in both normal and alloxan
treated male albino rats of 200-250 g weight. The hyperglycaemia
was jnduced by adminjstering alloxan monohydrate (Ogawa Seiki
Co, Ltd., Tokyo, Japan) (150 mg/kg, i.p. body weight), Rats were
maintained on diet soaked with hydrogenated ofl,

The ethanolic (EE) and aqueous (AB) extracts were adminis.
tered at a dose of 100 mg/kg dissolved in water. The blood glucose
levels were estimated by the method of Nelson and Somogyl as
given by Varley® on 0.1 ml of blood drawn from animals at 03
and 24 hours’ Interval, The results were recorded as shown in the

- Table 2,

i) Cardiovascular Profile :

_The whole plant material of C. edulis was collected from Karachi
in September 1988, Fresh plant material after chopping was soaked
in EtOH for about four weeks, The alcocholic extract was evaporas

‘ted under reduced pressure and the syrupy residue so obtained:

- -




was dissolved In small quantity of H:C and subjected to frm??z}g
drying. 25 g powder of the crude extract so obtained was used for
cardiovascular screening, .

In this study, isolated perfused rabbit's heart method as desc-
ribed by Langendroff" with modification was used®, Briefly healthy
rabbits (12 kg) of either sex were used. A blow on the neck of
the rabbit made them unconcious. The chest was open snd the
heart was carefully removed in a petridish filled with McEwen’s
solution (NaCl: 7.60 g/1, KCI: 042 g/l, CaCli: 824 g/1, NaHCO; :
2.10 g/l, glucose: 2.00 g/l, sucrose 4.50 g/l), and bubbled with
Oxygen. Isolated heart was mounted on the apparatus with the help
of glass cannula and perfused with McEven's solution at 37°C.
Recordings were made by the help of isotonic transducer (Harvard)
on chart recorder (Eyls). Parameter mensured were: (1) force of
contraction (height in mmy), (2) heart rate (beats/min), (3) coronary
flow (ml/min), Atmospheric pressure on the heart was kept at
45 mm Hg, approximately. No changes weer introduced during

these experiments (Fig, 1, Table 3). \

e T g (R T g T T T T B TR T Eh e pa ey S (1 [ gt At .
l-l;{,ﬁ;lf+1-*-§1r1?;_?:Jalhﬁu*‘;;:*ﬁ’lfﬂh'-“*“ﬁiﬂ?&%%ﬁ o BT

ey b YT - item L g LR A [l et =y T LT Er g Tt P At L Fs
=Ly L R e R !M'sﬁr:.‘-cﬁiﬂzu;?e?if‘u'.-trr.m.r?r.ﬂ-‘ﬁrﬁ“:r?i?ﬁ'l?hﬂn::"?.E?ﬁlml}ﬂﬂiﬁﬁ D A e T S

Fig. 1: thctsofaqumusplamm(&mnlme‘iﬂus)ﬂno

spontaneons contractions of 1solated perfused rabbit heart.
A constant dose of 1000 ug was used for all experbments,
Doseadmhﬂth'aﬁon occirred at 0 minnte, '

iv) Preguane ‘*H-Ouzbaln Binding Assay :

Prof. Dr. LaBella® was kind enough to carry ont the isclated
pregnanes caratuberoside A caratuberoside B caratuberosids C
and & mixture of caratuberoside A and B in *8-Ouabain binding
assay (Table 4). ‘
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v) Inhibition of Epinephrine Induced Platelet Ageregation : 359’

The experiments on the ethanolic extract of C. edulis for its
inbibition of platelet aggregation property were performed by the
method of adrenaline (epinephrine} induced platelet aggregation' &,

Preparation of the test solution ¢

Plant extract was dissolved in 0.2 % w/v sodium carbonate
(E. Merck, Gérmany) to provide a stock solution of 60 mg/ml (c).
Subsequent dilutions of 30 mg/mlt (b) and 15 mg/mi {a) were
prepared. About 10 gl of each solution was added to 225 pl of
platelet. rich plasma, sot hat the final concentrations were 2.5 mg/ml
(Conc, C) 1.25 mg/ml (Conc. B) and 0.625 mg/ml (Conc. A), respec-
tively. The pH of the solution C weas noted using a pH paper
(Machery-Nagel Co., Germany). The test solutions A, B and € were
freshly prepared for all experiments.

-

Preparation of aggregating agent : "

A 4 oM solution of adrenaline bitartarate (MW = 333.33, Sigma,
St. Louis, USA) was prepared in 0.9 % w/v sodhum chloride in
distiled water. After use, it was stored at -20°C.

Piatelet rich plasma (PRP) and Platelet poor plasma (PPP) :

Platelet rich plasma (PRP) was prepared from whole blood
taken from a healthy person, who has denfed receiving any medi-
cine within 14 days, by centrifugation for 10 minutes at 1200 rpm
at room temperature (20-25°C) in HIMAC centrifuge (Hitachi,
Japan) HIMAC and was used within 3 hours after blood collection.
The settled portion of blood, from which PRP had been removed,
- was then centrifuged at 3200 rpm for 15 minutes and the superna.
tant PPP was obtained.

Platelet aggregation ;

Platelet agpregation was perfomed fn NKK  Hema Tracer
- (Model PAT 4M, Niko Bioscience Inc,, Fapan) equipped with a four
channe] chart recorder, The instrument was flrst calibrated with
PRP at zerp % and PPP at 100 % light transmission.




-
Biological Rificecy of The Extracts And Constitnents of Caralluma... /35(.7?
Incubation with test substances and nggregations were carrled
out at 37°C with continuous stirring at 1000 rpm. About 10 ul of
test solution ‘A’ (18 mg/ml), ‘B’ (30 mg/ml) and 'C’ (60 mg/mli)
weare added to cuvettes containing 225 pl PRP and allowed to
incubata for about 2 minutes before challenging with 5 pl of 4 M
adrenaline solution. The control response was also measured along
with the rasponse of cone. A {0.625 mg/ml), conc. B (125 mg/m])
and cone. C {2.5 mg/ml) for a period of 5 minutes (Fig. 2, Table 3).

For each experiment the height in cbart units was measured at
the end of the fifth minute and determined and the results ware
expressed as percentage inhibition from the control, according to
the following formmila :
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Fig. 2 : Representative tracing showing the effect of concentration
A {0.625 mg/ml), B {125 mg/ml) and C (2.5 mg/mil) of
aqueous extract of Cerallima edulis (upper parel) on.

_ adrenaline-induced aggregation of human platelets, RRP
was incnbated for 2 mimutes with the plant extract before
adding adrenaline (4 mM).
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C-T
% Inhibition = x 100 %
3

witere C = % aggregation of the control.

T = % Aggregation after 2 minutes incubation with
test solution.
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' NEW PREGNANE GLYCOSIDES FROM CARALLUMA TUBRRCULATA

ieds

VIgAR UDDIN AHMAD,® 9
H.B.J. Ressarch tustituts of Chemistry U\ Gf
Kian UsMANGHANI, end GHAZALA FL BIZor AN ¥ 47\
g N

ADSTHACT.—Tow pow pregnane glycesides, mamed cararebersides A ond B, wets isolaoed
froem the whele plart of Carallinna teberzalata, 'Theit strucrans wes derermined ey 3-0-{B-D-
gluconymassyl{ 1=d)-B- D 3-0-rmishyl-H-dosoxy)-gelecroprmoosyll- 14-hpdnoxy - 14B-preg-
mane-20-o00 (1) snd 3-0-{P-0-glucopyrnsspl-{ T-sdB-0-(3-0-maothyl-S-drsoarygalacto-
pysmoosyi)l-14,20-dibpdsoxy- 14B-pregnaas [2) mainly on e besls of spectroscopic studis,
Their arercochembsery bos bean deresmined by nOw difference, COSY 43, and 2D Jferiolved
NOESY ‘Hemnt and DEPT YConmt experimenes,

Deprnwest of Phavanaogrory, Farnlty of Phavensy, Uskersity of Karathi, Karadi-32, Pakittan )l\‘ 6ﬁ

Caralluma tubtrenlatas N.B. Brown (Asclepindacese) (syn. Beacerotic aucherisna
.j Decn.) is a succulent perennial herb ocourring wild and also cultivated thronghour
Palcistan (1-3). This plant is eaten raw or cooked a2 a vegetable and isalso reputed to be
& cure for dinbotes and rhenmatism (4), In 1967, Nikaido & /. (3) reporred che isolation
and structure elucidation of two genins, boucerin (4] and dihydrobouceria [3], fom 5.
® awcheriona Decn., 8 synonym of C, tubsreolais, After hydeolysis of the glycosides, these
authors also identified cymarose, satmentose, oleandrose, and digitaxose in the hydrol-
ysate. Apart from this work no other chemical investigeeion on this species is roposted
in the liceracurs. This paper presents the [solation and characterization of two new preg-
mane glycosides,
RESULTS AND DISCUISSION

The BrOH exttnct of the whole plant of C. ixberwlata yielded, after evaporstion,

fractionation, and repeated chromatographic sepatation on 8i get coluwmns, a mixture of

1 and 2. The mixturs gave positive tests with Liebermann-Burchard reagent (for

sterols), vanillin sulfate (For genins), and Molisch resgent {for sugars). Glycosides 1 and

.’3 2 wese separated by prepatacive hple employing a Bond-Pok C-18 teversed-phase col-
umn, with MeOH-H,O (80:20) as the mobile phase.

iR CH,, R'mH
2 Re.CH{OMJCH,, R'=H
?
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Caratuberside A [1} wus obisined 88 a white, crystlline pubstance, mp 170-171°,
{e°n +60° (e= 0.66 in MeOH). On acidic hydrolysis with 195 HCI, 1 yielded o crys-
talline genin 2s well as glicose and anocher sugar. Glucose was identified by tlc as well
a8 hple. The seructuse of the second sugar was determined as 6-deoxy-3-0-methyl-3-p-
galactose on the basis of extensive nmr stadies including 'H amre (COSY-4S, J-re-)
gsolved, NOESY, nOe difference) and '*C nmr (broad band and DEPT experiments) on
1 as described below.

Caratoberside A (1] displayed no shsorption in the uv region Indicaring che ahsence
of any conjugared double Bonds in the molecule. The it spectrum (KBr) revealed pexks
at max 3300 (OH), 2900 (CH,), 1690 (C=0), 1160 (C-O)em™ L. In che negarive ion
fabms che compound showed an {M — H]™ pesk at m/z 633. In the ¢eims spectrum the
highest peak at mfz 477 was due to the removal of the terminal glueose unit, indicating
the $-deoxy-3-0-methyl-D-galactose is directly attached o the aglycons. There was
also a strong peak ar w2fz 317 due to the aglypcone without oxygen at C-3 and a base peak
at mfz 299 {317 —~H,01".

The aglycone was obtained as a crystalline compound by acidic hydvolyeis, and it
swucture was confirmed by spectroscopy. Becavse €. swbwrowlais belongs o the
Asclepindacess, which are known to contain pregnane glycosides; and becanse the preg-
pane genins, boucerin and dibydroboucerin, have actually been isclated from the acid
hydralysate of the glycosides of this plant, it was expected that che sglycone could pos- 7)
sibly be a pregnane typs steroid, “The *H- end *C-nme spectra of 1 confiomed this as-
sumption. Howevest, the *C-nmr spectrum showed chet an oxygen function ar C.12
commonly found in pregnane aglycones of the Asclepledacese is missing (C-12, 39.44
ppm), The chemical shife of €~13 ot 49,49 ppm with only one hydroxyl-bearing vicinal
carbon arom {C- 14, 84.76 ppm) and the chemical shift of C-11 at 21,63 ppm also sup-
port the absence of cxygen foncrion in the nmighbosing C-12. This fuct is further con-
firmed in the mass spectral dam discassed ebove, '

The 'H-umr of 1 in CD,OD revisls methyl singlets ac 8 0.83 (3H, H-19), 1.08
(3H, H-18), and 2.33 (3H, H-21). The last peak indicates the presence of s COCH,
group In the compound. A doubler ac 8 1.28 BH, J = 6 Hz) Is ussigned to the secon-
dacy methyl group in the S-deoxy suger, and a singlet ac B 3.49 is assigned to the OMe
group of the merhylated sugar. A wiplet ac B 2,90 (7= 5.6 Hz) cun be ussigned vo He-
17 vicina! o the ketonic group. This chemical shift and coupling are very closs to those

for H.17 in 138, 14-dihydroky- 14P-pregu-3-¢n-20-one (6). It is, chersfore,
concluded that thie configuration of 1 at C-17 is the ssme 25 in this latter compound;
i.c., tha side chain ar C-17 is P-oriented. The spectrum fucther shows two anometic
proton signels at B4.55(d, J = 7.7 Hz) and 4,60 (J = 7.6 Hz). The lutter Is assigned to
the ancmegic proton of glucose, whereas the former fsassigned to the H-1 aignal of the



