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SYNTHESIS OF UNSYMMETRICAL BIFLAVONE

Tur  Ullmann condensation  between 2-hydroxy-4,
o-dimethyony 3-todoacetophenone and 2, 4-dibenzoy-
lowy-3-1odoacetophenone yields a mixture of 2-hydroxy-
4, o-dimethow-2,  4'dibenzoyloxy-3, 3'-djacetyl-
biphenyl (1: @), 2, 2°-dihydroxy-4, 4’, 6, € -tetra-
methowy-3, 3'-diacetyibiphenyl (1: 5) and 2, 2/, 6,
6’-tetrabenzoyloay-3, 3'-diacetylbiphenyt (1:¢). Com-
pound 1: a on condensation with benzoic anhydride

and sodium benzoate followed by hydrolysis affords
the unsymmetrical biflavone (2).

Several symmetrical biflavones have so far been
synthesised by the simple or crossed Ulimann reaction
of the appropriate iodoflavones’™®, the dehydrogena-
tion**® and aikaline hydrogen peroxide oxidation” of the
corresponding bichalcone, double Baker-Venkataraman
transformation of the biprenyl derivatives®—? followed
by ring closure and the oxidative coupling of the
suitabie flavone!®’. By Allan-Robinson condensation,
the biffavone!! Jinked through a methylenedioxy group
has been synthesised, Symmetrical biflavans have
been synthesised by the reductive dimerizaticn of tl e
flavones!?, In the present communication, we wish
to report our observations on the approach to the

synthesis of the unsymmetrical biflavone (2} from
the biphenyl derivative (1: a).

The monoiodiniation of xanthoxylin gave 2-hydroxy-4,
6-dimethoxy-3-iodoacetophencne®®, Moncicdinaticn of
resacetophenone gave 2, 4-dihydroxy-3-icdceceto-
phenone which on benzoylation gave the dibenzoate®,
These two 10odo derivatives on rezction with ccpper
bronze at 2807 gave a myxture of 2-hydroxy-4, 6-
dimethoxy-2', 4'-dibenzoyloxy-3, 3’-dacetyibipkenyl-
(17 o), 2, 2'-dihydroxy-4, 4° 6, & -tetramethoxy-3, %/,
diacetyibiphenyi® (1: b)and 2, 2°, 6, 6’tetrabenzoyioxy-3,
3'-diecetyibiphenyl (1 : o).

Compound (1 : @) was separated from the mixture
by dissolving in acetone-water (7 : 3) mixture in which

compounds 1:6 and 1:c¢ are insoluble, The IR
{1:4) has bands at 2950-

spectrum of compnund
3100 (chelated OH), 1690 and 1630 cm-1 (C=Q).
Condensation of the compound 1 : a with benzoic
anhydride and sodjum benzoate, followed by hydro-
lysis gave I-5, I-7-diMethoxy-II-hydroxy- [I-8, 11-8]
biflavone (2). Yts IR spectru® has bands at 3460
(OH) and 1645 cmi ! (C=0). In the mass spectyum

of the biflavone (2) showed a molecular ion at mass

518 having element»] composition CsH,:0,;. The

general fragmentation pattern was typical ¢f a C-C
linked biflavone!®1s,

Experimental

(4) 2-Hydroxy4,
3 -diacetyibipheny! (1. a) :

J~odo-4, 6-dimethoxy  acetophenone (6-4 g), 2,
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portion is precipitated
Compound 1 :a was crystallised frcm water-acetone
(2 : 1) mixture as colourless needles, m.p. 206°C,

spectrometry,

6-dimethoxy-2’', 4'-dibenzoyloxy-3,
A mixture of 2-hydroxy-
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4-dibenzoyloxy-3-iodoacetc-phiconcne (97 g), copper
bronze (30g) in dimethyl-formamide (150 m}) was
refluxed In a metal bath for 4 hours,
and washed with 20 m] of the solvent,
was added fo the combined fltrate. The precipitate
was filtered and disolved in acetone-water (140 60).
The insoluble portion is a mijxture of compounds

filtered hot
Water (200 m1)

1:b5 and 1 : ¢. The acetone-water (7:3) dissolved

by the additicn of water,

(Found C, 69-5; H, 4-5;
554; CﬂgHgﬂOg
H, 4-65%,; Mol. wt. 554).

Mol. wt. by mMass

C, 69-3;

requires:

R
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(B) I-5, 1-7-Dimethoxy-11-1~ Hydroxy [1-8, J1-8]
biflavone (2): A mixture of 2-hydroxy-4, 6-dimethoxy-2’,
4’-dibenzoyloxy-3, 3'-dizcetyibipkenyl (5g), benzoic
anhydride (40 g) and sodium benzoate (7 ) was heated
at 180-185°C for 4 hours and after ccoling, alcohol
(150 m1) was added and the mixture was boiled during
the gradual addition cf potassium hydroxice (18 g
dissoived in 150 ml of water) and then refluxed for
about 20 minutes. After removal of greater part of
alcohol by distillation, the residue was dissolved in
water. The fijtered solution was saturated with cartcn
dioxide and the precipitated biflavone (2) was filtered
and receystallised from dilute alcohol as yvellow needles,
m.p. 219-220°C. (Found C, 73-85; H 4-15; OMe,
11-7; Mol. wt. by mass spectrometry, 518; Cs.H,,0;,
requires C, 74-00; H, 4-25; 2 OMe, 11-95, Mol,
wt, 518).
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SOME NEW HYDROXY SANDARACOPIMAR-
15-ENES FROM PREMNA LATIFOLIA ROXB.

WE report in this communication the isolation and
constitution of four diterpene alcohols from the root-
bark. of Premna letifolia Roxb. (Verbenaceae)., The
residues obtained from  p-hexane  cxiracts  were
chromatopraphed over silica gel, after removal of
latex, when the four compounds A, B, C and D
separated out and their properties are recorded below.,
All these compounds gave red Liebermann-Burchard
fest,

Compound-A appearcd as colouiless needles from
n-hexane, m.p.42-43° (C1, 140 mfe M1, 290), [u]‘tlt‘.;

- 6-6° (¢, 10, CHCl3); no absorption in the UV,
above 200 nm; LR, o cmt 3620 (- Ol

il

3090, 1820, 1640 and 910 {vinyD), 1390, 1370 {(gem
dimethyld and H NMR  (XL-J00 spectrum) CCly
(3) 085 (s, O, two -CH,'), 0-97 (5, 3H, 1-Ciy),
1-19 (s, 3H, 1-CHy) and an ABX pattern characternte
of vinyl group (4:73, dd,J - 10:5, 1-5 ¥z, 1115 4477,
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dd, 3 =17-5, 1-5 Hz, 1H and 5-63, dd, J = 17-5,
10-5 Hz, 1H). The presence of five terminal pendant
groups, viz., four ~-methyls and a vinyl group, besides
its molecular formula suggest a pimarane, rosane ox

cassane type structure for compound-A. A survey

of lterature reveals that these characteristics are in

agreement with those recorded for sandaracopimar-15-
en-84-0l (1) which was isolated by Corbett erfal.l
from Dacrydium colensoi and Bohlmann er
from Garuleum pinnatifidum DC., G. bipinnatum Legss.,
Osteospermum fructicosum (L)) Norl, Q.
Berg., O. corymbosum and O. rotundifolium.

ﬂ}_zar}

juncewn

Compound-B crystallised from n-hexane as colour-

less needles, m.p. 204-206° (C3,H12,02 ; mje M+, 304),
o]

the U.V. above 200 nm; LR. vig';
3370 (— OH), 3(80, 1820, 1635 and 515 (vinyl),
1698 (six membered Kketone) and 1375,
dimethyl) and *H NMR (XL-100 spectrum) CCly (J)
0-85 (s, 64, two —=CH3’), 1-22 (s, 3H, -ClHi;), 1-24
(s, 3H, +~CHj3), an ABX pattern of vinyl (4-86, dd,

~5:5° (¢, 10, pyridine); no absorption in

cm™4

1395 (gem

J==10-5, 1°5 H®; 1H ; 4-90,dd, ] = 17-5, 1-5 Hz,
iH and 5°76, dd, J = 17-5, 10-5 Hz, 1H) and 2-08-~
2.47 (broad, 4H). 1t did not form a 2, 4-dinitro-
phenylhydrazone, perhaps, the carbonyl 1s hindered.
Further, it did not yield an acetate with Ac2Q/pyridine
indicating that the hydroxylis either hindered or ters
tiary. The presence of five terminal pendant groups,
t(he molecular formula, besides the co-occusrence of
I indjcates that it could well be considered as sandara-
copimar 15-en-8f-cl with a carbony! [(unction.
The position of the carbonyl group could be estas
blished by dehydration using p-toluenesulphonic acig,
when aliguid (C2,H3,0) was obtaincd, U.V. A EtOH

AR
252 nm (log &, 3'92) indicating a, f-unsaturated ketone
v ]iﬂ- f:]m

further confirmed by LR, oa 1665 cm-i
and absence of hydroxyl bands. It formed a 2, 4.
dinitrophenylbydrazone, m.p. 135-137° (Cs H,04N,).
The 1H NMR specuum in CCly showed no mere
olcfinic protons besides the three simylic  hydrogens,
thereby showing that the double bond formed was terra-
substituted and rearanably assumed (o be A%, The
carbonyl function could then be present in 7, 1t or
14 positons, and cut of these I position wag
preferred o order to account fora single proton signal
at 2:73 (5), J4m, 3. 13 14 assighable "4 CL-8 W ia
this anhydro ketone, the constitution of which vould be
represented as sandaracopimar-8, 13 dien-1i-one (11 )
and the starting kheto algohol b & hydrovysandaraco-
pimar 15-en-11-one (Ha). Sodivm botohydiide redug-
tion of 1l ¢ gve a Jiol (11 o), mop. 138 162 (O, 1,00,
Fal *l’rf' 21060 (e, 1-0, CHCL3) which nenther reacted
periodie acnd nor could e aceBilaied with ACO!
pyridineg and showed m HI NMR spectium a single

protovsignal at 448, browd wy T He wwsignable



