
SYNTHESIS AND PHARMACOLOGY OF 
MANGOSTIN-3,6-DI-O-GLLCOSIDE 

B. R .  PAI, S. SITARAJAS and H. SUGIXA 
Research and Development  Laboratory,  Anirutanjan Ltd., Madras-4,  India 

LALITHA KauEsn-aRaix and D. ~ H I S K . I R . ~ S I R . ~ Y A ~  

Depar tmen t  of Pharmacology,  Madras  X e d i c a l  College,  Madras ,  India 

C . G OPALAK RI SH KA s 

Departnient  of Pharniacology, P .  G .  Inst i tute  of Bas ic  J fedtcal  Sczences,  
L-niverszty of - l fadros,  Taramani ,  Madras ,  India 

ABSTHXT.--A glucoside of mangostin was synthesized and i ts  structure has been 
determined as mangostin-3,6-di-O-glucoside on the basis of spectral and analytical 
da ta .  B study of its pharmacology indicated i t  to  have a cns depressant act ivi ty .  
The diglucoside also produced a significant rise in blood pressure. 

The rind of the fruit of Garcirzia maizgostawa Linn. (Guttiferae) has been known 
to be astringent and has been used in the treatment of diarrhea and dysentry (1). 
Schmid n as the first to isolate mangostin from the fruit hulls of this plant (2).  The 
classical work on the structural elucidation of mangostin by Yates et aZ. (3) estab- 
lished that mangostin is the xanthone represented by structure 1. 

The recent review article by Hoitetmann and Xagner (4) on the xanthone 
glycosides prompted us to prepare the glycoside of mangostin to study its phar- 
macological activity. Earlier, in connection with our study on the minor con- 
stituents of G. mangostana (j), we isolated a good quantity of mangostin. This 
paper reports the details of the synthesis of mangostin-3,6-di-O-glucoside and 
records some interesting pharmacological activity of this diglucoside. 

DISCUSSIOS 
Mangostin was isolated from the rind of the fruit of G. matzgostana (collected 

in Madras, India) by initial hexane extraction followed by chromatographic sepa- 
ration on a silica gel column. The identity of this xanthone was confirmed by 
its spectral (uv, ir, nmr and mass) and elemental analytical data. The a-aceto- 
bromoglucose required to form the gl>-cosidic linkage n-as prepared from the 
readi1)- available 6-D-glucose penta-acetate by a modification of Fischer’s pro- 
cedure (6). The diglucoside ir-as prepared according to a procedure reported by 
Sagarajan and Parmar (T). 

,1 mixture of mangostin. anhydrous calcium sulphate, and freshly prepared 
silver nitrate 11-as shaken with a-acetobromoglucose (prepared just prior to  use) in 
drJ- pyridine for 4 hr. Xfter work-up a yellon- crystalline solid \vas obtained. 
I ts  spectral data indicated this compound to be a di-(tetra-O-acet>-l)-glucoside of 
mangostin represented by structure 2. Elemental am1 m s  satisfactory for 
the molecular formula Cz?HssO?l. The uv spectrum of this derivative n-as not 
eignific:~ntl\- different from that of mangostin. The ir spectrum indicated the 
presence of an acetyl carbon!-1 function. The nmr spectrum \vas consistent a-ith 
structure 2 for the diglucoside octa-acetate. Especially. the occurrence of a very 
Ion- field proton at 6 13.33 denoted a chelated hydroxyl group present at position 
1 of the xanthone nucleus thus indicating that’ the two glycosidic linkages are 
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formed with the phenolic hydroxyl groups present at  positions 3 and 6. The mass 
spectrum of 2, as expected, shov-ed only the molecular ion peak due to the aglycone 
part (]IL for C24H26O6 at m ' e  410) and its further fragmentations. The hydrolysis 
of the diglucoside octa-acetate was effected by shaking a jolution of it with sodium 
methoxide in methanol followed by neutralization with niethanolic acetic acid. 
The product thus obtained gave satisfactory spectral and analytical data confirming 
its structure as mangostin-3,6-di-O-glucoside (3). 

1. 

1 R = H  Mangostin 

H H 

Di-(tetra-0-acety1)glucoside of Mangostin Mangostin-3,6-di-O-glucoside 

EXPERIMESTAAI, 
PREPARATIOS OF a-.iCETOBROMOGLUCOSE.-fi-D-GhcoSe penta-acetate (10 g)  was dissolved 

in freshly distilled glacial acetic acid, and the solution was cooled a t  15'. Bromine (25  ml) 
was added dropwise t o  tetraline (70 ml), and the liberated HBr was passed into the acetic 
acid solution v,-ith care being taken t o  maintain the  temperature between 15-20". After 2 h r  
the reaction mixture was poured into ice and water (1 l i ter)  and extracted immediately with 
chloroform (3 x 50 ml).  The chloroform extract was rapidly washed with cold water ( 2  x 50 
ml) ,  dried over anhydrous calcium chloride and filtered. The  filtrate n-as concentrated in 
vacuo a t  45' t o  about 20 ml. D r y  petroleum-ether (bp 40-60 ) was added and the  solution 
was cooled to  about 10". The colorless crystalline needles of ol-acetobromoglucose, mp 86" 
(lit.  (6) mp 87-88"! were filtered, dried, and used immediately. 

PREP.~RITION OF DI-(TETR.\-O-.ACETIL)GLUCORIDE OF J I1SGOSTIK (2) .--Mangostin (2.5 g) was 
mixed with anhydrous Ca6O4 (2 .5  g) and freshly prepared . ~ ~ z C O Q  (from i l g S 0 3  (7 g) and 
excess K & 0 3  solution) and the suspension was shaken in dry  pyridine (50 ml)  for 1 h r .  a- 
Acetobromoglucose (10 g) was added, and the  reaction mixture was stirred for 3 hr .  I t  was 
then filtered and the filtrate was added t o  acetic acid (20%: aqueous; 500 ml).  The precipi- 
ta ted solid was filtered and washed with dilute acetic acid. rifter drying, the solid product 
was boiled with methanol (200 ml) and filtered a g a ~ n .  The  filtrate was concentrated and left 
overnight. The yellovi solid (1.5 g) which deposited u-as recrystallized from methanol a s  
pale yellox crystals, mp 223-226': iiv A max (EtOH) 240, 281, 304 and 355 nm (log E 4.45, 4.52, 
4.32, and 3.78); nmr (CDC13) 6 1.69 and 1.82 (broad signals, 12 H, two gem-dimethyl groups), 
2.08 and 2.13 (2s ,  24H, eight OCOCH, groups), 3.32 and 4.15 (multiplets, 4 3 ,  benzylic methy- 
lenes a t  CZ and Cs  of the xanthone nucleus), 3.78 (s, 3H,  OCHo), 5.32 (broad singlet, 2H, two 
- C H = C >  groups), 6 . 4  (s, l H ,  C,-H), 6.92 (s, l H ,  Ci-H) and 13.33 (broad singlet, l H ,  C1-OH); 
ms ni :e 410 @I+ for C24Hz606) ,  395, 393, 381, 367, 354, 163, 43.Anal. calcd for Ci?Hm024; C, 58.30; 
H, 5.81. Found C,  58.22: H, 5.88. 



JUL-AUG 19791 PA1 ET A L .  : .\lASGOSTIS-3,6-DI-O-GLUCOSIDE 363 

PREPARATIOS OF J ~ . ~ ~ G O ~ T I , \ - - ~ , ~ - D I - ~ - ~ L ~ C O ~ I D E  (3) .-The di-(tetra-0-acetyllglucoside of 
mangostin (500 mg) was suspended in dry  methanol (50 ml),  and a solution of XaOl Ie  ( 3 0  mg) 
in methanol (20 nil) was added. The  mixture  as stirred until a clear solution was obtained. 
-kiter 2 hr  a t  room temperature, the  solution was neutralized Kith methanol-acetic acid 1l: l  
mixture). The  solid residue was washed 
with water and dried. I t  was then recrystallized from methanol as a yellow solid 1360 mgj.  
The  mangostin-3,6-di-O-glucoside thus obtained had a nip of 245' dec: nmr (CDCl,+CD,SOCD3) 
6 1.64 and 1.73 (broad singlets. 4H. two benzl-lie meth\-lenes a t  C+ and Ci  of the  xanthone 

The  solution was then concentrated in ' i ~nc~ io  a t  40". 

nucleus). the  protons of theoglucose units appeaied as br&d complex kignals in the  region 3 3C- 
5 30 and G 61 ( s ,  l H ,  C4-Hl, 7 12 (s, l H ,  C,-HI and 13 45 (s, l H ,  C,-OH) ms W I  e 410 (AI- for 
C,,H2,0E), 381,367,354 and 163 Found C ,  57 G8 
H, G 36 

.Inal calcd. for C~IH,CO, ,  C .  5i 45 H, G 52  

PHBRMA4COLOGIChL STUDIES 
M I T E R I A i L S  ASD METHODS 

-ksnf.us:  Swiss albino mice (2C-30 g) and Wistar albino ra t s  (100-150 g) of either sex 
were !'sed. They  n-ere fed and housed for a week in the  laboratory animal house prior I O  the  
experiment. Fo r  cardiovascular stndies, adult healthy mongrel dogs (S-12 kg) were used. 
They  were procured from the  Corporation of Madras  and kept in the  laboratory animal hoiise 
for at  least two daj-s prior to  experimentation. 

DRCG PREP.IR.~TIOS ASD ADMISISTRITIOI: Since mangostin-3,6-di-O-glucoside m-as not 
free]>- soluble in distilled water,  a fine suspension of the  glucoside was prepared n-ith 22 gum 
acacia in-/w) in a 'Remi homogenizer' at  a speed of 3500 rpm. The  drug n-as injected Intra- 
peritoneally into ra t s  and mice, and the volume of the  suspension m-as kept at  5 ml kg. The 
same volume of 2 5  gum acacia suspension --as injected intraperitoneally into the  control 
animals. 

The  effect of mangostin-3,G-di-0-glucoside on the  gross behavioral pat- 
tern of t he  animals was studied according to  the  method of Turner (8). The  drug was ad- 
ministered to  groups of 5 mice each in doses of 50, 100, 200 and 300 mg/kg i.p. Gross behavioral 
changes were recorded a t  15, 30, GO and 120 minutes after drug administration and were com- 
pared with the  vehicle-treated control group. To eliminate the subjective errors of the  experi- 
menter, often encountered while assessing the  spontaneous motor activity of the  animals, a 
modified S.3l.A. counter (9) was used, and the  spontaneous motor activity of the animal was 
recorded on a smoked drum before and after the  administration of the  drug. The  effect of 
msngostin-3,G-di-0-glucoside on the  spontaneous niotor activity of mice was also compared 
n-ith standard CSR depressants and C I S  stimulants such as  chloropromazine (5  m g , k g  i .p.  
and d-amphetamine (5  mg kg i.p.1 and recorded on a smoked drum. 

mangost in-3,G-di-0-glucoside or  an equivalent volume of 
2 5  gum acacia was injected 30 niin before the  administration of 30 mg/kg  i.p. of penrobarbital 
(pentabarbitone sodium, Loba Chemie Wien Fischamend) to  groups of 10 animals each of 
albino rats.  The  duration of sleep n-as assessed as  the  time between the  loss and return of the  
sighting reflex. Results are expressed as  percent increase in sleeping time of drug pretreated 
ra t s  versus those of the  control groups. 

EFFECT O S  BLOOD PRESSURE, RESPIRATIOS ASD ISTESTIXE itz situ OF .IS.IESTHETIZED DOG: 
Mongrel dogs of either sex were anaesthetized with pentobarbitone sodium (30 mg kg i .v.) .  
Carotid blood pressure, respiration and intestinal movements were recorded according t o  the  
procedure described by Jackson (10). Drugs %-ere injected through the  cannulated femoral 
vein. ~lsngostiii-3,G-di-O-glucoside or an equivalent volume of vehicle was administered a t  
dose levels of 5 ,  10 and 25 mg kg i .v. :  their  effects on blood pressure, respiration, and intestinal 
n iove~ ien t s  were recorded on a smoked kj-mograph: five dogs were used for the  above 
esperinients. 

GROSS BEH.IVIOR: 

PEZTOB.IRBITAL SLEEPING TIME: 

RESULTS -1SD DISCCSSIOS 
The vehicle (2% gum acacia) did not shoir- any pliarniacological activitp in the 

volunie wed.  Mangostin-3.6-di-0-glucoside produced definite signs of CSS de- 
pression in the gross beharioral studies only at doses of 100 mg kg i.p. and above. 
A t  doses of 100 and 201) nig kg pto . sedation and decrea.sed niotor activity 
n-ere observed in all of the test animals. There was 110 significant diffeience in the 
behavioral pattern of the experimental animals at doses above 300 mg kg. The 
behas-ioral changes reached a peak by 45 niin after drug administration, n-ere 
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maintained up to 90 min and then gradually declined by 150 min. The recording 
of the spontaneous motor activity of the animals before and after the administra- 
tion of the drugs clearly indicated the depressant activity of mangostin-3,G-di-O- 
glucoside (see fig. 1). 

FIG. 1.  Sponfaneous Motor .4cfivity of Mice. 
A Control; before administering ?70 gum acacia 
A, Control; after administration of 294 gum acacia 
B Mangostin-3,6-di-O-glucoside; before administration 
B, Mangostin-3,6-di-O-glucoside; 45 rnin after administration; 200 mgikg  
C Chlorpromazine; before administration 
C1 Chlorpromazine; 45 rnin after administration; 5 mg/kg 
D d-Amphetamine; before administration. 
D1 d-Amphetamine: 45 rnin after administration; 5 mg/kg 

~Iangostin-3,6-di-O-glucoside (100 mg 'kg i.p.) significantly potentiated the 
pentobarbital sleeping time;-doses below 100 mg 'kg had no significant effect. 
Rats pretreated with n-~angostin-3,G-di-O-glucoside slept for 119.2 * 3.1 1 min 
(SEN) as compared to '79.313.19 min (SEN) sleeping time in the gum acacia 
treated control groups. The percentage increase in the deeping time v i th  man- 
gostin-3.6-di-0-glucoside treated rats is 53.81. 

Intravenous administration of mangojtin-3,G-di-0-glucoside produced a sig- 
nificant ri-e in blood pressure. relaxation of intestine and apnea at a dose level of 
25 mg kg. The rise in blood 
pres.ure perciqted even after the a-receptors n ere blocked by intravenouq ad- 
ministration of Priscol (5 mg 'kg), a dose which completely blocked the pressor 
effect of intravenously injected adrenaline ( 5  mg kg) (fig. 2). Propanalol (0.1 
mg kg) partially blocked the hypertensive effect of mangostin-3,B-di-0-glucoside. 
These preliminary results clearly indicate that further studies are called for before 
any cardiotonic effects could be assessed. 

Doses belolv this level had no significant effect. 
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FIG. 2. Effect of ?tlangostin-3,6-di-O-g!ucoside on (1 i Intestinal movements (2) Blood pressure 
and (3) Respiration of Anaesthetised dog. 

A. Mangostin-3,6-di-O-glncoside 25 mg  kg  i .v.  
B Adrenaline 5 mg/kg i .v.  
C Priscol 5 mg'kg i .v .  

.ACKXOWLEDG?rIESTP 
The  authors gratefully thank Professor T .  R .  Govindachari, Dr. K. Xagarajan and Ur.  

The  authors also thank the  referees for their  N. Visn-anathan for their  interest in this work. 
valuable suggestions. 

Receit,ed 15 d i i g i i s t  1978. 

1. 

2. 
3 .  

4 .  
5. 

5. 
i .  
8. 

9. 

10. 

L ITERATURE C I T E D  
R .  S .  Chopra, 9. L. S a y a r  and I. C. Chopra, "Glossary of Indian Medicinal Plants".  
Council of Scientific and Industrial  Research, Ken- Delhi. 
W. Schmid, 1855. 
P. T a t e s  and G. H. Stout,  -7. dnz. Chem. SOC., 80, 1691 (1958) P. Ta res  and A. Ault, 
Te fmhedro i z ,  23, 3307 (1967). G .  H .  Stout,  11. 11. Krahn, P. Yates and H .  B .  Bhat ,  Chew. 
Com?i?zm., 221 119681. 
K.  Hostetmann and H. Wagner, Ph?tocheniistrp, 16, 821 (1977). 
T. 1:. Govindachari, P.  R .  Kalyanaraman, K. l luthukumaraswamy and B. R .  Pai, Tetra- 
h e d r o n ,  27, 3919 (1971). 
E. Fischer, Ber., 44, 1899 (1911). 
G .  B. Sagara jan  and T-. 9 .  Parmar ,  Iiiditin J .  Ciie???., 158,955 (19X). 
R .  -1. Turner, S e u r o  Pharmacologica! Tests for Blind Screening. "Screening Methods 
in Pharmacology", Academic Press,  S e w  Tork ,  1963, p. 26. 
L. Kameswaran, D. Shankaranarayan, C. Gopalakrishnan, 9. Natarajan and H. Yugunn, 
Soii/herii Scieniis!, Madras.  (in print) .  
D. E. ,Jackson, Dogstomach Contractions, Blood Pressure Respiration, Pupil. "Esperi- 
mental Pharmacology and Material  Medica", 2nd Edition. C. IT. Nosby  and Co., 1936, 
p. 89. 

1956, p .  123. 
Ueber das  Mangostin., Ann. ,  93, 83 (1855). 


