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spectral studies. The coordination of the ligands to
the metal ion through N and O is supported by the
appearance of M—N{480¢m)* and M-—-C (360 cm™)®
bands in the IR spectra. The presence of a strong
band in the region of 1170-1100 cm™? indicate the
presence of coordinated oxire® mgolecule, The pre-
sence of new bands at 3400 ¢y and 1600 cm™ show-
ing the antusymmenric and symmetric OH stretching
and HOH bvending'® are due to coordinated water
molecules. A sharp band at 1565 cm—! can be corre-
|

Iated to the ~—C =0 streiching of the involved acid and
indicates the chelation through carboxylic group.

From Table 11 one can see that 1:1:1,
tecrnary complexes have been fournd more active to
check the growth of the fungi in comparison to the
free metal and involved ligands, The increased acti-
vity of these complexes is according to ow earlier
observations* which is again supported by Albert
et ql2® and probably depends upon the fullowing facts:
{1} due to more Liposoluble rature of the hgands on
being coordinated with metal ion, (2) To the combired
activity effect of the involved ligands and complex.
(3) To the comparatively faster diffusion of the metal
complex as a whole through the cell membrane of the

fungi.
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SYNTRHESES OF ANDROGRAPHIS PANICULATA FLAVONES

D. K. BHARDWAJ, A. K. GUPTA, RAMESH CHAND anD KUMKUM JAIN
Department of Chemistry, University of Delhi, Delhi 110 007, India

ABSTRACT

Constitutions assigned to the two flavones isolated from Andrographis paniculata as 5-hydroxy-
78,2 -trimethoxyflavone (I} and 5,2 -dihydroxy-7,8-dimethoxyflavone (1I) have been confirmed by their

syntheses.

A NEW flavone (CpiH1,04, mp. 186-87°) isolated®,?
from Andrographis ponicuiata, on the basis of
colour reactions, spectral datal ard synthetic studies®
Was gi:-ren the corstitution, S-hydroxy-7,8,2"-t1imethoxy-
flavore {1). This paper row reports the synthesis
of 1 by the modified®® Baker—Venkataraman method
-which is more convenient and gives good yiclds, For
this purpose, 2-hydroxy-3,4,6-trimethoxyacetophenone®

(I11) used as the starting material was treated with
2-methoxybenzoyl chloride in the presence of anhy-
dipus potassium carborate in dry acefone tp obtain
2-hydroxy-3.4,6,2 -tetramethoxydibenzoyimeihane  (IV).
Cyclodehydration of the dibenzoylmethane (1V) yicided
5,7,8,2-tetramethoxyflavore (V) which en selective
demethylation gove S-hydroxy-7,8,2'-trimethoxyflavore
(I) identical with the above compound isolated from
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A. paniculata as judged by its meliing point and that
of its acetate, thereby confirming its proposed consti-
tution.

Another flavone (Cy;H14,0,4, mp. 254-55°) also iso-
lated from Aundrographis paniculata, on the basis of
colovur reactions, specirel data and its conversion to I,
indicated its constitution as $,2'-dihydroxy-7,8-dimethoxy-
flavonet:? (1), This communication confirms the
proposed siructure by synthesis. The flavone (II)
has been obtained using 2-(2"-benzyloxy)benzoyloxy-
3,4,6-trimethoxyacetophenone (VII) obtained by the
esterification of 2-hydroxy-3,4,6-trimethoxyacetophe-
none® (ILI) with 2-benzyloxybenzoyl chloride in the
presence of pyridine. The ester (VII) underwent
Baker—Venkataraman migration? 8 to yield 2-hydroxy-3,
4 6-trimethoxy-2'-benzyloxydibenzoylmethane (VIII)
which on cyclodehydration gave 5,7,8-trimethoxy-2’-
benzyloxyflavone {(IX). The flavone (1X) was debenzy-
lated using palladium charcoal and then selectively
demethylated with aluminium chloride in  acetonitrile
to obtain 5,2’-dihydioxy-7,8-dimethoxyflavone (I1Y,
identical in its melting point with the second comvound
isolated from A. paniculata thereby confirming ifs
proposed constifution.

EXPERIMENTAL

2-Hydroxy-3,4,6,2 -tetramethoxydibenzoylmethane (IV)

A solution »f 2-hydroxy-3 4 €é-trimethoxyacetophe-
none® (I11) {1-2 g} in dry acetone (200 ml), 2-methoxy-
benzoyl chloride (1-8g) and anhydrous potassiuvm
carbonate (5 g) was heated under reflux. The Ppro-
gress of the reaction was monitored by TL.C. using
benzene : metharo!l (2 :1) as the solvent system.
The inorganic salts were filtered, washed with hot
acetone and the solvent was 1emoved from the com-
bined filtrate and washings. The residue thus obtained
crystallised from ethyl acetate-petroleum ether as yellow
needles (1 g}, m.p. 143-44° (Found ; C, 63-10; H,
5:80. C,,H,;O, requires C, 63-33; H, 5-59%). 1t
dissolved in aquepus sodium hydroxide (10°%) and
gave an olive green colouration with alcoholic ferric-
chloride. N.M.R. (5, CDCl;, TMS as interral stap-
dard): 3-86 (3H, s, ~OCI1y), 3-92 (91, s, 3X ~OCI{,),
6:93 (1H, s, Ci-H), 7-02-7-50 (311, 2, Cu-L{ C,-1f
and Cp-H), 7-63 (1H, s, -CO--§_!__{=C—(}1£), 7:50
(H, dd, J =80 Hz and 2-0 1}z, C,-H), 13°30 {111,

|

s, -OH), 15-70 (111, 5, ~CO-Cll= C-0-11).

3,1,8, 2 -Tetramethoayflavone (V)

A solution ot the above dibenzoylmethane (1V)
(0-9 2} in glacial acetic acid (15 nd) was trcated with
fused sodium acelate (1 g) and then heated under

R0 O
i 3+ Ry=H ; F?2'=CH3
sy Ry=Ry=H
OCHj4
CH40 0;11

M, Ry=Ry=H
IVy Ry==H; Ry=CO0CgH,OCH;y (ortho)
Vil Ry=COCgH,0C4Hy (ortho); Ry=H
VIIL, Ry=H 3 Ry =COC H, OC4H, (ortho)

reflux for 4 hr. The reaction mixture, when wotked
out, gave flavone (V) which crystallised fiom ethyl
acctate-petroleum  ether as colourless needles {0°8 g),
m.p. 177-18° {Found: C, 66-30; H, 5:50. Cy H,,0,
requires C, 66-66; H, 5-30%,). It did not give ary
colouration with alcoholic ferric chloride. N.MR.
(8, CDCl;, TMS as internal standard):3-91 (6H, s,
2X-OCH,), 3-98 (6H, s, 2X -OCH), 6-44 {(1H, s,
Cy-1}, 70 (1H, 5, Co-H), 7-06-7-52 (311, m, Cy-H,
Cy-H and Cp-Hy, 7-84 (11, dd, J =80 Hz and 2:0
I{Z., Cﬁr-}[).

S-Hydroxy-7-8,2'-trimethoxyflavone (1)

A solution of the above flavone (V) (0-5 g) in aceto-
ritrile (120 ml} was treated with anhydrous aluminium
chloride (0-5 g) and then heated under reflux for 2 hr.
The solvent was distilled off under reduced pressuse
and the residue was acidified with hydrochloric  acid,
The reaction product thus obteined was  filicred,
weshed with water and dried. It erystallised  from
ethyl acetate to give the flavone (1) as light yellow
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recdies {035 ), m.p. 186-87° {Found: C, ©5-57;
H, 4 80. C;:H::0, vequives C, 65-85; M, 4-91%).
It gave an ohive-greer colouration with alcoholic ferric
chloride. UV (MeOM): 275, 3a0nm; + AlC),: 280,
295 reh). 340, 405 nam; + AlCKL + HCIL: 280, 297,
345, 410 pm.

On acetylation (acetic anhydride/pytidine), the
flavone (1} gave the acelafe (Vi}). It crysiallised frcm
chloroform-petroleum ether  as  colousless needles
() 04g), mp. 131-52° (Found: C, 64:50; H, 5-0
C.H,,0; requires C, 64 86; H, 4-90%). NMR (3,
CDCl,, TMS as interpal standard): 2-42 {3H, s,
~OCQCH,), 3 9¢C (3H, 5, ~GCH,}, 3 96 (6H, s, 2X
OCH,), 664 (IR, 5, C+H), 693745 (4H, »n
Cou-H, Cp-H, C,-td and CgH), 7-90 (1H, d4,
J =8-0 Hz and 2-0 Hz, C4-H).

2-(2"- Benzyloxy)oenzayloxy-3,4,6~trimethoxyaceto-
phenone (VII)

2-Hydroxy-3,4,6--trimethoxyacetophenone® (111} (2 @)
in dry pyridine (§5mi) was ireated with 2-benzyloxy-
benzoyt chloride (3g) and thep heated on a boiling
water-bath for ap hour. The reaction mixture was
cogled and tredled with & and hydrochlornic aod.
The ester (VII1) thus obtaired was filtered, washed with
aqueous sodium bicarborate (5%) to Tremove any
2-bepzvioxybenzoic acid and then wih  water. 1t
crystallised from alcohol-acetone as colourless prisms
(3 g), m.p.114° (Fourd: C,68-70; H,5-50, C,H.40;
requires C, 68 80; H, 5-54%). 1t was insoluble in
cold agueons sodium hydroxide (10%) and did not
give ary colouratipn with alcoholic ferric chioride.
NMR {5, CDCY, TMS as interpal standard): 2 AD
(3H, 5, ~-CCCH4), 3-73 (3H, 5, OCH)), 3-80 (3H, s,
~OCH,). 3-86(3H, s, ~OCHa), 5-10 {21, 5,~QCH,Cet,),
6-34 (1H, 5, C-H), 6 92-7-36 (8Y, m, -OCH,C.Hs,
Cgr*ﬁH, Cy-HL and C&"H}, 7-90 {IH, Cﬂ, J=8d
Hz and 2-0 Hz, C,-H).

2-Hydroxy-2’-benzyloxy-3,4,6-trimethoxydibenzoyl-
methane (Vi)

A solution of the above ester (VIT) (2°5 g) in nyridine
(20 m1} was treated with powdered potassium hydroxide
(3 &) and the reatiion minture was throughly shaken
with occasioral Warmirg on z water-balh for about
45 min, On acidification with hydrochlork acid, f£-
diketone (VIII) was obtained as yellow sohd. It
crystallised from  ethyl acetate-petroleum  ether as
yellow reedles (2g), m.p. 115° (Found: C, 68:€0;
H, 5:7). Cu:H.dO, requites C, 63-30; 1, 5-54%).
It disschhed m 2queous sodium hydroxide (10%) and
gave an olve-green colouration with alcoholic ferric
chloride. NMR {3, CDCl, TMS as interpal stardard):
3 83 (3H, s, -OCH,), 3-90 (3H, s, ~OCH.), 3 98 (3H,
s, ~OCH,), 5-20 (2H, s, “OCH,C,H,), 6-98 (IH, s,

alan

Cs;-H), 7-04-7-40 (8H, m, ~-OCH,C H;, C,-H, C,-H

1
and Cy-H), 7-68 (1H, 5, -CO-CH ~ C-OH), 790

(1M, dd, J =8-0 Hz and 2-0 Hz, Cg-H), 13-20 (1H
s, ~OH), 15.80 (IH, 5, .CO-CH=C . OH).

3,7, 8-Trimetioxy-2-benzployyfavone (1.X)

A solution of the above f§-diketore (VIII} (1-8 ¢} in
glacial acetic acid (30 mb was treated with fused sodium
acetatc (2g) and then heated urder reflux for 4 hr.
The 1eaction mixture, when worked out, gave flavore
(IX} which crystallised from ethyl acetate-petroleym
ether as colourless reedles (1:6g), myp. 141-42°
(Fourd: C, 71-3: H, 5-59. C;H,,0, requires C,
71-76; H, 5-30%). It did not give any colouration
with algoholic fernic chloride. WMR {3, CDC;, TMS
as internaf standard): 3-86 OGH, 5, ~OCH,), 3-96
(6H, =, 2X _OCH,), 5°18 (2H, s, -OCH,CH,), 640
(11, 5, Co-H), 6-94 (IH, 5, C-H), 7-06-7-35 (8H, m,
~-OCH,C.H,, Cy~H, Cy~H and Cy-H) 7-86 (IH, dd,

J =380 Bz and 2 0 Y, Ce-Xh).

5,1.8-Trimethoxy-1 -hydroxyflavene (X)

A solution of the above flavore (IX} (0-5 2} In ethy]
acetate {200 ml) was tregted with palladium charcogl
{3-2g; 103/} and then strred in an atmosphere of
hydrogen till abeorption completed. The catalyst was
filtered and washed with ethyl acetate. Removal of the
solvert from the combined fltrate gave the favone {X)
which crystallised from benzere as colourless needles
(3-3 g}, m.p, 278-79° {Fourd: €, 68-10Q; H, 5-1¢.
Ci:Hs06 Tequires C, 65-85; H. 4-91%)).

5,2'-Dihydroxy-1,8-dimethoxyflavone {11}

A solution of the above flavone {X) (6-2 g} in acetg-
nitrile (60ml) was treated with anhydrous aluminium
chloride (02 ¢) ard then heated under reflux for 2he,
The sclvént was distilled off under reduced pressure
and the residue was acidified with hydrochloric acid.
The reaction product thus pblained was filtered, Washed
with water and dried. The flavone {II) crystallised
from ethyl acetute as light yellow needles (013 p),
m.p. 254-35° (Found = C,  64:50; H, 4-80. CuH, O,
requires C, 64-96; H, 4-49%). It gave an olive-green
colouration with alcoholic ferric chloride. UY
(MeOH): 275, 335nm; - AIC);: 285, 295 {sh), 345,
400 nm; + AlCly + HCLl: 285, 297, 355, 405 am,

On acetylation f(acetic anhydride/pyridine), the
flavone {11} gave the acetate {XJ). It crystalbsed from
chloroform-petroleum ether as colourless needles
(0-03 g), m.p. 133-34° (Found: C, 63-20; H, 4-79
C,o H10s Tequires C, 63-31: H, 4-55%). NMR (5
CDCl,, TMS as internal standard): 2-30 GH, |
-OCOCH,), 2-40 (3H, s, ~OCOCHY, 3-85 UH,



Current Science, September 5, 1981, Vol. 50, No. 17

_ 753

_OCHE)'J 3:90 (3H# S5 "OCHE): 6.6: (lH: Sy CE_H):
7-08 (1H, 5, Ce-H), T-10-7-50 (3H, m, Cy-H, Co—H
and Cs-H), 784 (1H, 44, J =80 Hz and 20 Hgz,
Ce—H).
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GIANT CELLS IN THE PLACENTA (QF THE INDIAN SHEATH-TAILED BAT
TAPHOZOUS LONGIMANUS (HARDWICKE)

S. A, BHIDE anp DEEPA BHATIA
Department of Zoology, Institute of Science, Nagpur 440 001, India

LACENTAL giant cells have been described by
several workers in many mammals, specially in the
rodentst—7, raminantsd=3°, carnivorest!, primatesi?:1%, and
recently i some bats't, With regard to their origin
they have been shown to be endometrial in some
species, trophoblastic in some, endothelial in a few
species and from all the three sources in some. There
is censiderable controversy regarding their function.
Most earlier authors attributed to these cells the
function of glycogen storage!?:1*. They are also believed
to aid in the transformation of the trophoblast during
the process of implantation of the blastocyst!s, Endo-
metrial giant cells are supposed to act as an effective
barrier between the mother and the developing embryo
and aid i the maternal tolerance of the embryonic
homograft providing protection in the nature of an
immune reaction'®, Giant cells have been shown to
be mmportant sites of synthesis of chorionic gonado-
trophins8s*®!8 and also assist in the invasion of maternal
tissues by phagocytic activity!?”. Endothelial giant
cells have been attributed a function of transport of
iron and ascorbic acid from the mother to the foctusts?8,

In Taphozous longimanus the giant cells were first
noticed at an early stage of pregnancy after the invasion
of the trophoblast into the uterine endometrium, -At
this stage they occur as large cells at the peripheral
border of the invading trophoblastic zone, and are
continuous with the layer of cytoirophoblastic cells
(Figs. 1 and 2). There is a progressive increase in
the size of these cells from the foetal surface towards
the deeper regions of the trophoblastic shell, and it is
possible to trace the progressive transformation of the
cytofrophoblasti¢ ¢ells into the large giant cells. The

endometrial tissue immediately bordering the zone of
grant cells appears to be undergoing destruction as
evidenced by the fact that the endometrial cells have
lost their distinctive shapes, their nuclei have become
pycnotic, and, in many Of the cells, the nuclei are
fragmented. Consequently, this region of the endo-
metrium is loose and often tears off during fixation
and processing of the tissue. Hence, in many stained
sections there appears to be a space between the zone
of giant cells and the necrotic zone of the cndometrium.
The fully formed giant cells at this stage have nume-
rous stained granules most of which are located in the
pole towards the foctal border of the cells and the
Clear cytoplasm towards the endometrium. At this
stage while most of the giant cells are mononucleate
a few have two to three nuclel.

At a slightly more advanced stage of gestation, when
the embryo reaches the primitive streak stage, the
thickness of the placental shell increcases considerably,
and there i1s a concomitant increase in the number
and size of the giant cells (Figs. 3 and 4). Many of
the giant cclls are binucleate and trinucleate and they
are located mostly near the utero-placental junction,
Their shape and cytological picture are as in the
previous stage., The giant cells reach their maximum
development at the early neural groove stage of
devclopment of the embryo when they ocour as a
distinct band of large cells immediately below the
endometrial stroma (Figs. 5§ and 6). They are very
large and most of them are muliinucleate. It is note-
worthy that there was not a single mitotio stage in any
of these cells at any stage of pregnancy. The polarity
of the logalization of stainable c;lnphﬁmic inclysions



