CHAPTER IT

SYNTHESIS OF SOME BIFLAVONYLS:STARTING
ITH_BIPHENYL DERIVATIVES.
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CHAPTER II

Synthesis of some Biflavonvls starting'with

biphenyl derivatives.

Theoretical

The presence of flgvones in plants has been known
since many years. The structures qf many of them have been
established and g large numbe? of them have been synthesised.
It is only in recent years that the presence of a new c¢lass -
of flavanoids where two flavone nuclei are joined together
and which are therefore designated as biflavonyls has
been discovered.

The story of biflavonyls begins with the
isolation by Furukawal of a yellow phenolic product in
1932 from the aubtumn leaves of the Gingko biloba or
maidenhair tree. To this yellow phenolic compound he gave
the 5,8—dihydroxy—4’—methoxyflavone structure but the
:synthesis of this compound showed that the structure was
incorrect. Examination of Furukawa’s evidence led Baker2
and his co-workers to suggest that the yellow product of

Furukava which they named * ginkgetin ’, probably had a

1+ Furukawa, Sci.Papers.Inst.Phys.Chem.Res., Tokyo,
19, 27 (1932) 5 21, 278 (1933) 5 C.A. 27, 5745.
». Baker and Siﬁmonds., J.Chem.Soc., 1940, 1370 ;
Baker and Flemons. Ibid., 1948, 2138;
Baker, Flemons and Winter. Ibid., 1949, 1560,



higher molecular weighit than that corresponding to a
normal flévanoid structure. So they synthesised various
flavanoids including furanoflavones j but they were all |
different from ginkgetin. Later, Nakaéawa3 showed that
ginkgetin has a formula Cj3,H,,0;,, but the formula
suggested by him on the basis of degradation products
was later found to be incorrect. The discovery of other
ngtural products like Rayaflavone and sotetsuflavone and
their study led to the conclusion that gll three had .
similar skeletal structuées and that ﬁ?ese were biflavonyl
derivatives. |

Ol].islL has summarised the work done on Biflavonyls

upto 1961.

Naturally occurring biflavonyls : Several natural

biflavonyls have been isolated during the past few years
and their structures have been established by degradation
methods and by physical methods such as ultra violet and
infra red spectra. Ginkgetin, isoginkgetin, sciadopitysin,
kayaflavone, sotetsuflavone are some of the important
biflavonyl derivatives isolated from gingko biloba,

sciadopitys verticillata (umbrella pine), gymnosperm

3« Nakazawa. J.Pharm.Soc., Japan., 61, 174, 228 (1941).
3+ WD.01lis. 7’ Chemistry of Natural Phenolic Products,”

Pergamon Press. 1961l. See chapter on Biflavonyls.
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torreyanucifefa siéb et. zucc and cycad cycas revoluta
Thunb, respectively. The structures of the abhove
biflavonyls have been established. The structures with the
references to publications of the principal investigators

are given below:

1

OR

R R R
. L E93
Ginkgetin Me Me H H
' 2

Isoginkgetin H Me H Me
5

Seiadopitysin Me Me H Me

6

Kayaflavone H Me Me‘ " Me
7 »

Sotetsuflavone H H H H

5. Kariyone and Kawano., J.Pharm.Soc., Japan., 76, 448
ete. (1956) 3 C.A., 5%, 3405 (1960).

5+ Kariyone and Sawada., J.Pharm.Soc., 5apan., 78, 1010,
1013, 1016 (1958).

7+ Baker, Ollis and Robinson., Prochhem.Soc., 1961, 269.



8
Hinokiflavone. isolated from the leaves of
» Cryptomeria japonica ? has been shown to be a biflavonyl

ether.,

Hinokiflavone

The biflavonyls are probably produced in the
plant by oxidative coupling of a flavanoid precursor
such as epigenin‘or a closely related compound. This could
be followed by methylation 6f the di-epigeninyl iﬁ various
positions and this is in aggrement with the simuléaneous
occurreﬁce of various biflavényls in the same plant. It is
also supported by the biflavony} ether structure of
hinokiflavone since it is recognised that oxidative coupling
of phenols can lead either to diaryls or diaryl ethers.
It would be of interes% if it qould be proved that a
labelled epigenin is converted into labelled biflavonyl:

by feeding it to a suitable plant.

g+ Fukui and Kawano. J.Amer.Chem.Soc., 81, 6331 (1959).
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9

Synthetic biflavonvlis ¢+ Mghesh and Seshadri

in their attempt to oxidise narigenin triacetate with

’7" 29 %9
45,755 ,7 ~hexahydroxy-

Fenton s reagentlo obtained 4:4
3,3,3biflavanonyl as a byproduct. They did not give a
definite proof for this compound j; but gave the bimolecular
structure to this compound because of the availability of

a number of organic bimolecular compounds when the simple

3 . ’ l o
ones are oxidised with Fenton s reaggent.

Cochy

Chen and LiuAL synthesised 3,31biflavonyl by thé
Ullmann reaction on 3-bromoflavone. They further reported
' *
that the Ullmann reaction on 6-bromo, 7-bromo, 4-iodo and .

3
6 -bromo -4-methoxy flavanol derivatives did not succeed.

9. Mahesh and Seshadri., J.Chem.Soc., 1955, 2503.

10+ Merz and Waters., J.Chem.Soc., 1949, 2427. »

11+ Chen and Liu., J.Taiwan Pharm.Soc., 5, 53 (1953)
C.hey 49, Su64 (1955).
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Other symmetrical biflavonyls have been
synthgsised through the Ullmann reaction on thei-
appropriate halogenoflavones. Thus 3-bromo, 6;iodo,
6~iodo—4:methoxy, 7-1odo, 7~iodo»%1methoxy, 8-iodo, 8-bromo,
8~chloro, 3li0do and 4 iodo flavone derivatives were
converted into their’respective biflavonyls by Chen et a112.
Jurd synthesised 7,73dimethoxy—8,81biflavony1 and 7,7:#,41
tetramethoxy»S,81bif1avonyl from the corresponding 8-iodo-
flavone derivatives by the Ullmann resction. Demethylation
of the above methoxy biflavonyls with aluminium cﬁloride
in boiling benzene gave the corresponding hydroxy
biflavaﬁyls. In this ].a?:}o:c'a’cory,Shah“L has synthesised
symmetrical biflavonyls by the Ullmann reaction on
7 -methoxy-8-iodoflavone, and 7 -methoxy -6 -iodo -3 -benzoyl
flavone. Reéently,ginkgetin was synthesised by Nakazawa

15 between ,
and Ito by the eross Ullmann reaction g2 3-lodo-5-
benzoyloxy~4:7~dimethoxy flavone and 5-benzoyloxy-8-iodo -
h:7—dimethoxy flavone in the presence of activated copper

powder and subsequent hydrolysis with 10 7 sulphuric acid

in acetiec acid,

12+ Chen et al., Proc.Chem.Soc., 1959, 232.

13+ Jurd., Chem.Ind., 1961, 322.

tye Shah M.V., Current Science., 31, 57 (1962).

15+ Nakazawa and Ito., Chem.Pharm.Bull (Tokyo)
11, (3) 282 (1963) 5 C.A., 59, 1574 (1963).
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Other possible routes to symmetrical biflavonvls :

Other ,approaches to the synthesis of symmetrical
biflavonyls are possible and it was thbught of interest
to investigate some of them. One approach is to start
with a suitable biphenyl derivative andl to build up the
heterocyelic ring on each one of the ‘phenyl ringg. This
can be done by various methods and some of thesge are given
below.\

. 16 :
(a) Kostanecki-Robinson acylation A ketone of the type

(I) can be subjected to Kostanecki-Robinson acylation by

16+ Kostanecki and Rozycki., Ber., 3%, 102 (1901) ;
Allan and Robinson., J.Chem.Soc,, 125, 2192 (1924),



heating with the sodium salt of an aromatic acid and

its anhydride and the biflavonyle (II) can be synthesised.

o
COCHz3 v
OH
Ce¢Hs COONar
(€ HsC0),0
oH .
"CCSCHB —
T 11
(b) A biphenyl derivative such as (III) can be

L7
subjected tp Baker~Venkataraman transformation and a
biflavonyl such as (IV) can be synthesised,

OCOCGHs N OH

COCHg A~ COCHLCO G Hg

- COCHy LCO CHCOGHg

17+ Baker., J.Chem.Soc., 1386 (1933).

Mahal and Venkataraman., Current Sclence., 4, 21% (1933) 3

J«Chem.Soc., 1934, 1767.
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(e) Cvclization of B-diketones - 4 biphenyl

derivative such as (V) can be condensed with the ester of
an aromatic acid and the B-diketone obtained subjected to

cyclisation in the presence of hydriodic acid.

CocCHy COCHCOGH,
OCH3 oc

. HL .,
COCH3 COCH Lo U,

v ' ‘ VI

Alternately, an ester such as (VII) can be

condensed with an aromatic ketone and the P-diketone formed

56

cyelized with hydriodic acid to the corresponding biflavonyl.

(VIII).
o
N COOCH3 COCH CORS
\OCHy OCHzy R
-7 _._.’i‘l_.__» ,
R/ "COOCHz COCHmCOR
VII - ) o VIt

1o« Kostanecki., Ber., 33, 330, %71 (1900).
.o. Idem., Ibid., 33, 1998 (1900).



67

In all the abave cases it will be clear that
by starting with appropriate biphenols one could
synthesise biflavonyls with the linkage bgtween the two
flavone nnclel in different positions i.e. at 5, 5
6 6 3 7, 7 and 8 8 ~p031t10ns.

20
(d) Kostaneeli s chaleone method - A ketone from a

biphenyl such as (IX) can be condensed with an aromatic
aldehyde and the bichalconyl derivative (X) formed can be

21
cyclised and dehydrogenated with selenium dioxide  to get

the biflavonyl derivative (XI).

COCH3, COCH'*CH‘<<:j>
CGHSCHQ

COCH3

»0. Kostanecki and Rossbach., Ber., 29, 1488 (1896).
21+ Nadkarni and Wheeler., J.Chem.Soc., 1320 (1938).
Chakravarti and Dutta., J.Ind.Chem.Soc., 16, 639 (1939).
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Alternately, one could start with a diformyl
derivative of a biphenyl such as XII and condenge it with
an o-hydroxy acetophenone to get a bichaleconyl (XIII)

which can then be cyclised and dehydrogenated to a biflavonyl

derivative (XIV)

CHO , CH=CH-cO @
O—C“ HO
coch

CHO ~ CH=CH- CO \

X1 ‘ XIIT

Se0z ¥

-

2w

XTIV R ©
1t will be seen from the above that by starting
with a biketone derivative of a§biphenyl one-can obtain
biflavonyls with linkage between the two flavone nuclei
in the benzenoid part of the molecule and by starting with
~a diformyl derivative of a biphehyl one can synfhesise a
biflavonyl where the two flavonyl nuclei are linked through
the side phenyl nuclei.,
( | The present work deals with the synthesis of
various symmeirical biflavonyls starting with biphenyl

derivatives and using some of the above mentioned approaches,
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Synthesis of 6’6’ Maimethoxy-373" ' Ibiflavonyl :-

4,4 Dimethoxy-3,32diformylbiphenyl (I), prepared by the
chlorc methylation of k4,4 dimethoxy biphenyl  and : .:
subsequent Sommelet reaction on th;-. resulting 3,33-dichloro-
.methyl derivatiye,; was condensed with 2-hydroxy
acetophenone (II) in the presence of alcoholic potassium
hydroxide. The orange red product obtalned gave tests for

a chalcone such a§ (1) red eolouration with concentrated
sulphuric acid, (2) yellow colouration with dry acetone
solution of citric acid-boric acid mixture (Wilson testaa)
and (3) a faint colouration with alecoholic ferric chloridef“
More:over it gave a dlacetyl derivative when refluxed with
acetic anhydride and fused sodium acetate. 2,2’ Dihydroxy-
6,6 laimethoxy-3,3’ ~bichaleonyl (III) structure has therefore
been assigned to this product. The aﬁoire bichaleonyl
derivative (III) on refluxing with selenium dioxide in amyl
aleohol gavé a light ye‘!i'lew caﬁpound which gave a yellow
colouration with sulphurie acid. The Wilson test was

negative, 6 :6 * Dime thoxy -3 : 3 i 3-b1flavony1 (IV) structure

22+ Mathal and Sethna., J.Ind.Chem.Soc., 40, 347 (1963).

23+ Wilson., J.Am.Chem.Soc,, 61, 2303 (1939).

2y« Faint colouration may be due to the sparing solubility
of the bichalconyl derivative in aleohol. ‘
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4

was assigned to this compound. |

The same biflavoqyl derivative was synthesised
for comparison by an altgrnate method as follows :
Salicylaldehyde (V) was treated with iodine monochloride
at low temperature to get the 5-iodo salicy&&l@ehydezs(VI)
which on methylation with dimethyl sulphate gave 2-methoxy-
5-1odo benzaldehyde (VII) which on condensation with
2-hydroxy acetopﬁenone (II) in the presence of alcoholiec
potassium hydrgxide gave 21hydroxy—2amethoxy-S-iodo—
ehalcone‘(VIII). The chalcone structure was established
by the formation of the mohoacetyl derivative and the
posgitive fegric chloride and Wilson tests and deep red
colouration with sulphuric acld. On refluxing with
alcoholic hydrochloric acid a colourless compound isomerie
with the chalecone was obtalned to which 2:methoxy-5: iodo -
flavanone (IX) structure has been assigned. The above
1odochalcohe on heating with selenium dioxide in amyl
aleohol gave 2:methoxy-5liodoflavone (X) which when
refluxed in diphenyl ether with copper bronze gave a

product identical with the biflavonyl (IV) described above,
9.%9)

6,6 .7.7’:Tetrametho;x—3:3,’1b1flavogzl :-h,%:Dimethoxy—
3,3:diformyl biphenyl (I)\og condensation with 2-hydroxy-

h-methoxy acetophenons(XI) in the presence of alecoholie
potassium hydroxide gave an orange red product which

-

25« Vigser., Archiv der Pharmazie., 235, 558
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gave tests for’a chaleone, and a colourless diacetyl
derivative. 2,2  -Dihydroxy-lgh 16,6 ~tetramethoxy-3,3’ >
bichalconyl (XII)Nstructuré has been assigned to the

" product. On refluxing with selenium dioxide in amyl
alcohol it gave a palé yellow produét to which 6:6”: 7,7’:
tetramethoxy-3,3 ' ~biflavonyl (XIII) structure has been
assigned. The same biflavonyl derivative was prepéred by
an alternate synthesis given below. :

| 2-Hydroxy-4-methoxy acetophenone (XI) was
condensed with 2-methoxy~-5-iodo benzaldehyde (VII) in
aleoholic potasgium'hydroxide. The resulting compound has
been assigned the 2,kidimothoxy-zzhydraxy—5—iodb chalcone
(XIV) structure on the basis of the formation of a‘monﬁ—l
éeetyl derivative and the ferric chloride and sulphuric
acid colour reactions and a positive Wilson test. The
1odq~cha1cone”was isomerised to the correqundingvflavanone~
(XV) by refluxing with hydrochloric acid in alcoholic
solution. The chalcone (XIV) was converted into 2:7-
dimqthoxy-5liodoflavona (XVI) by heating with selenium
dioxide in émyl élcohol‘solution. The iodo flavone (XVI)
when subjected to Ullmann reaction gave a biflavonyl
derivative 1dentical'with 6:6"17,7,1tetrametﬁoxy—3:3,’1
biflavonyl (XIII) described above.

3, 23

bl ADimethoxz-3:3"lbiflavogxl : - 2,21D1methoxy—5,5:

diformyl biphenyl (XVII) prepared by the chloromethylation
of 2,2:di@ethoxy biphenyl and subsequent Sommelet reaction
. on the resulting S,S:diehloromethyl derivative, on

-
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condeﬁsatiop with 2-hydroxy acetophenone QII) in the
presence of‘alcoholie potassium hydroxide.gave a yeilow
product which gave tests for a chalecone and also gave a
colourless diacetyl derivative. 2;2”:Dihydroxy~k,h’l
" dimethoxy-3,3 ~bichaleonyl (XVIII) structure has therefore
been assigned to the product. The above bichalconyl
derivative on refluxing with selenium dioxide in amyl
alcohol gave k)%  dimethoxy-3.3  _biflavonyl (XIX). The
same biflavonyl was also prepared by an alternéte method
given below, : .
zlﬂydroxyahémethoxy—B—iado chalcone (XXI) was
pregared by the condensation of 2-hydroxy ace?éphgnone
(II) with 4-methoxy-3-iodo benzaldehyde ?$(XX) 1n the
presence‘of'alco@olic potassium hydroxide.'On treétment
with selenium dioxide in amyl alcohol it gave\h:mcthoxy-
311060 flavone (XXII) which on Ullmann ieaetion gave a
product identical with 4,4  ldimethoxy-3)3’’lbiflavonyl
(XIX) deseribed above. élﬂydroxy-%-methoxy-3—;odo chalecone
(XXI) was converted into the isomeric #:methoxy-Bliodo-
flavanone (XXIII) by refluxing with alcoholic hydrochlbric

acld. It also gave a mono acetyl derivative.
3. %9

ol 17,7 Metramethoxy-3,3 ' tbiflavonyl :-2,2-Dimethoxy-
S,S:fiformyl biphenyl (XVII) on condensation with
2~-hydroxy-li-methoxy acetoghenonal(xi) }n the presence of
alcoholic potassium hydroxide gave 2:2,’1d%hydroxy-4,%:
4’:#”1tetramethox$-3,3’}bichalconyl (XXIV). It gave a

26+ Seidel., J.Prakt.Chem., (2), 29, 1. )
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a dlacetyl derivative énd teéts for a chalcone. When
refluxed with selenium dioxide in amyl aleohol it gave the
expected 4,4 17,7 ~tetramethoxy-3.3  -biflavonyl (XXV)
whose‘structure was confirmed by preparing the same by
an alternate method given below.

) ‘ Q-Hydroxy-k k~dimethoxy-3-ioda chaleone (XXVI)
was prepared by condensing 2—hydroxy-4-mathoxy acetophenone
(XI) with 4-methoxy-3~iodo benZaldehyde (KX) in the
presence of alcoholic alkali; The above iodo chalcone
(XXVI) was eonve:ﬁed into &:7-dimethoxy—3liodoflavone
(XXVII) by treating it with selenium dioxide in amyl
algohol; The iodo £1gvone (XXVII) on Ullmann reaction
gave a biflavonyl which was identical with k4’ ,7,7’2
tetrameﬁhoxy-3:3”1pif1avonyl (xxv) describediabove:
2lﬂydyqu~4,hzdimethoxy-s-iedorehalcone (XXVI) on
refluxing with alecoholie hydrochloric acid gave the
isomeric #:7—dﬂmethoxy~3-iodo flavenone (XXVIII). It alsb
.gave a diacetyl derivative. o

" 6.6 :Biflavonyl :- 4,4 Dihydroxy-3,3 dlacetyl
bipheny127(XXIX) on condensation with benzaldehyde (XXX)
in’ the presence of alcoholie potassium hydroxide gave a
red produét which gave a diacetyl‘der1Vat@ve anﬂﬁit gave
positive tests fo: a chalcone. 6,6  -Dihydroxy-3,3 -
bichalconyl (XXXI) structure has therefore been assigned
to the product. On refluxing with alecoholie hydrochloric

A

270- Boon"IlOﬁgo, ;}.ophaMQASSGCQ, Siam .]_-_’ No. ’+,5 (1911'8) 3
C.A., 43, 5017 (1949).

&



CHO
o o+ @
CHzO < COCH3
XXI.?{
HO OH
@‘~»CH= CHOC . ~ COcH=cH @ &
4 XXXI ‘

e, ‘
O o

A KEXITT

Se 02 ’

KOH
Ale:

Oo0pO

& XIXIT

on

33 COCH3
CH5CO0 Ng
O (ansco)zb GHOC C'Océ H

COCH3
- on IV

78



79

acld it gave the coldurless isomeric 6,6 -biflavanone
(XXXIID). 6,6 ' “Dihydroxy-3;3° “bichalconyl (XXXI) when
refluxed with selenium éioxide in amyl aleohol gave the
expected 6,6,1b1flavonyl (XXXII), mep. 3060. éhen et al.12
who prepared the same biflavonyl derivative by the Ullmann
feaction on_6—iedoflavqne have reported m.p. 305~7°. The
same biflavonyl (XXXII) was also obtained when 4,4-dihydroxy-
3,31diacety1 biphenyl (XXIX) was subjected to Kostanecki-
Robinson benzoylation at 210-15o and the benzoyl derivative
(XXXIV) obtained was hydrélysed_with 2 % alcoholic sodium
hydroxide. Kostapeek@#&obinson reaction at lower temperature
gave only the 0-b§nzoy1 derivative,x

_ k:h”:Dim;tho;z-G,é,1biflavogxl %- Similarly #,41
dihydroxy—3,33diacepy;b§§hegy;a7(XXIX) on condensation with
anisa;dehydey(XXXIV) in the presénce of aleoholic potassium
hydroxide gave an orange coloured product to which

6.6 ' lathydroxy-4 4 Xiimethoxy-3.3  ~bichaleonyl (XXXV)
structure has been assigned on the basis of the formation
of a diacetyl derivative and colpur'reactions. It was
converted into the 4:4":dimethoxy-6,6’ébiflavonyl(m.p.318°)
(XXXVI) by refluxing it with selenium dioxide in amyl
alecohol, The same biflavonyl has been pr?pared by

Chen et al'” who have reported m.p. 315-200. h:#’,zbimethoxy-
6,6’:b;flavanonyl (XXXVII) was also prepared by refluxing
the bichalconyl derivative (XXXV) with alcoholie
hydrochloric acid,



OCH,
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EXPERIMENTAL :
2,2 " Dinyaroxy 6,6 Mimethoxy-1,3 tbichaleonyl :- A
mixture of #,hzdimqthoxy-3,3:d1formyl biphenyl (2.7'g. 3
0.01 mole), 2-hydroxy acetophenone (5.5 g« j 0.0k mole),
alcohol (50 ¢.ce) and potassium hydroxide (15 g. in 15 e.c.
of water) was refluxed over a steam bath till the solution
became cleag (30 mimites), The solution turned deep red.
It was cooled and kept for 3 days. The red sodium sély of
the biqhalconyl derivative crystallised out which was
collected, washed with a little alcohol and again dissolved.
in aleohol by boiling. This was then aeidified with
hydrochloric acid, the preeipitated orange product
crystallised frqm nitrobenzene in orange needles,'m.p.,
263-4 . The filtrate after the removal of the sodium salt
on acidification gave a further quantity of the bichalconyl
derivative, Total yield was 3 g. It gave a positive avilsen
test and a deep réd colouration with con.sulphuric acid.
With aleoholic ferric chlofide it gave only a faint brown
colour. » : o ,
.Analysis ‘z.h;OEO mg. of the substance gave
11.236 mg. of .carbon dioiide and 1.790 mg. of water,
C=%759%3 H=5.0%.
C=1759% 5.1 %

Found

o

.
1
H-

>

C32H,40¢ requires H

-

2.2'726,6" " ‘Potramethoxy-3,3 lbichalconyl :- The above
bichalconyl derivative (1 g.) was mixed with dry acetone
(50 e.ce), dimethyl sulphate (3 ¢.c.) and anhydrous

potassium carbonate and refluxed over a steam bath for



4 hrs, The solvent was removed and the mixture was diluted
vith water. The precipitated tetramethoxy derivative
erystallised from benzéne in light \yellow crystals, mepe
2170.
Analysis : 4%.362 mg. of theéﬁbstance gave
12,152 mg. of carbon dioxide amd 2,146 mg. of water.
Found tC=76.0%3 H= 5.5 %
C3,H3004 requires 0= 760 %3 H= 5.6 %

2-Todo_salicylaldehyde :~- Iodine monochloride (6.6 g.3
0.04 méle) wvas added drop wise ‘to a_well cooled"i ,
salicylaldehyde (5 g. 3 0.04 mole) while stirring. The
mixture was kept at rloc')m'temperatgre for 2 hrs.' It was
diluted with water and the precipitate washed with sodium
bisulphite and sodium bicarbonate. It crystallised from
petroleum ether in white needles, m.p. 1024 Visser, (Archiv,
der. Pharmazie., __32, 558,) Wl prepared the same compound
by a different method, has reported the same m.p.

Analygis 12*.378 mgv. of the substance gave

11,722 mg. of silver lodide.
51e2 %e
5L.2 %

Founc} - : I
I

H

CrH5I0, -re quires

2-Methoxy -5-1odobenzaldel_z,zde t- A mixture of 5-iodo
salicylaldehyde (% g.), excess of dimethyl sulphate (4 c.c.),

anhydrous potassium carbonate (20 g.) and dry acetone was
refluxed over a steam bath tiil the yellow colour just
disappeared (15 minmutes). The regetion mixture was poured

into water and the precipitated methoxy derivative was
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washed with&sodipm hydroxide and erystallised from alcohol
in colourless needles, MePe 145—#60.
Analysis : 13.13% mg. of the substance gave
11.572mg. of silver chloride. o
Found- : I =483 4, '
03HéI02 requires : I = 48.5 4.

22Hydroxy-2-methoxy-5-iodochaleone :- To a mixture of
2—ﬁethoxy-S-icdobenzaldehyde (2;6 g+ 3 0.01 mole) and
2-hydroxy acetophenone (2.7 g. 3 0.02 mole) in aleohol
(25 c.c.),(potassium hydroxide (5 g. § in 5 c.c. water)
wag added and the mixture kept over night in a well
stoppered flask. The mixture after dilution with water and
acidification gave orange red coléuﬁfirecipitate whieh was
erystallised from alecohol acetone mixture in orange coloured
needlés,im.p. 134—350. Yield 3.5 g. It gave the following
tests!(1) Orange colour with conc.sulphuric acid. (2)
Brown colour with ferric chloride. (3) Positive Wilson
test. - :
Analysis @ M;OM& mg. of the substance gave
.7.476 mg, of carbon dioxide and 1,056 mg. of water,
14,932 mg. of the same substance gave 9.272 mg. of silver
lodide.

H

Found  :C=50.5%3H

2.9 % 3 I = 33.6 %
016H1303I requires : C= ’5005 % ; H

3 % 5 T = 334 %

i

The_acetyl derivative Prepared from the above
chalcone (1 g.) by heating with acetic anhydride (5 g.)

»
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and fused sodium acetate (2 g.) on a ste;m bath for 2 hr,
It erystallised from dilute acetic acid, m.p.:94°.
Anglysls ¢ 4.928 mg. of the substance gave
9.224% mg. of‘qarben dioxide and 1.418 mg. of water.-
1#.572 mg. of the same substance gave 8.232 mg. of
silver lodide.
| ?ound s C

]

H= 302 %
H= 306 %

I = 30.5 %
I.= 30.1 %.

51.1 %
clﬂﬂiﬁIeu requires 1 C g 51.2 %

whe
7]

e
“he

-

_2:Methogz-§1ied9flavggone 3= Z:Hydroxy¢2-methoxy-5-‘
19dochalconef(9.5>g;) Vas‘refqued with alcohol (50 c.c.)
contalning hydrochloric¢cacid (5 c.c.) for 24 hrs. over a
steam bath. It was filtered hot and on cooling the
cologrless erystals of iodoflavanone sep;rated‘which
wase recrystallised from benzene, m.p. 1380. Mixed mepe.
-with the 1somegic,1odochalcone was,depressed by over 1o°.
, Analysis #;826 mg; of the substance gave
8.920 mg. of carbon dioxide and 1.578 mél of water.
13450 mg. of the sane’ substanee gave 8.372 mg. of

| silver iodide. |

Found s C

50 %
50.5. %

]

H= 306 % % I
H=34%3 I

-

3346 %e
333'4' %o

n’
[

L L

CigHy1303I requires : C

] 2 Metho = 1iode£1avone ¢~ Z:Hydroxy-a—methoxy—5-10&0—
chalcone (1 g.) was dissolved im dry iso amyl alcohol

(25 c¢.c.) and the solution refluxed with selenium dioxide
(3 go) in an oil bath at 140-590 for 10 hrs. It was
filtered hot and the filtrate on cooling gave crystals of

the flavone. It erystallised from benzene in colourless



needles, M.pe. 136-370. Mixed m.ﬁ. with the iodochalcone
was depressed by more than 100. The.mcther liquor on
removal of the solvént by steam distillation gave a further
erop of 1odof1qvone. ‘
Analysis : 4%.888 mg. of the substance gave
9.032 mg. of carbon dioxide and 1.110 mg. of water.
14,332 mg. of the same substance/éave 8.87§ mg, of
silver iodide. ‘[ o |
Found $:C = 504 % 3 H=2.5% 3 I=33.5%.
C=50.8%3;H=29%31I=33.6%

L 1]

C1¢H;303I  requires

: ’ )
’ ,1D1meth -3’ ”1bifl vonyl t- A mixture of -

232"’ Jaihydroxy-6,6’ Jaimethozy-3,3’ “bichalconyl (1 g.),
selenium dioxide (6 g.) and dry isocamyl alcobol (30 c.c.)
was refluxed in an oil bath at 135-%5 for 18 hrs. It was
£1ltered hot and on cooling the biflavonyl derivative
sepérated. It erystallised from nitrobenzené-toluege
mixture, in light yellow needles,’m.§.2719. On removal
of isoamyl alcohol by steam distillation it gaée further
quantity of biflavonyl. |
Apalysis : 4466 mg. of the substance gave

12.328 mg. of carbon dioxide and 1.69# mg. of water.(It
left a residue of 0.052 mg.) |

~ Pound 3 C=76.2%; H
’032H22Q5 requireé $ C = 75.5 % 3 H

43 %o
bt %o

]

n’

 The_same biflavonyl was_prepared by the Ullmapn

ction on Z:methox = :io oflavone as folle s A mixture

of zzmmthbxy-5liodoflavone (2 g.) and copper bronze (3 g.)
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was refluxed in diphenyi ether (40 c.c.) over a wire gauze
for 5 hrs. It was filteéred hot and the filtrate was steam
distilled to remove the diphenyl ether. The product obtaimed
on repeated crystallisation from hitrobenzene gave light
yellow needles of biflavonyl. M.P. and mized m.p. with the
biflavonyl described above was 271?.

y ? 29 % 9%

2,2 ’lbigxdrogz:g,é el —tetrametho;z-3,3’1
bichalconyl :- A mixture of l,4>dimethoxy-3,3-diformylbiphenyl

(2.7 g+« 3 anlJmo;e) and thydroxy—k-methoxg acetophenone
(6 g« 5 0.04 mole), aleohol (60 c.c.) and potassium
hydroxide (15 g. in 15 c.c. water) was refluxed on a steam
bath t111l the mixture-became clear (30 minutes). It was
kept for 3 days. On working up as béfore the deep‘orange
_celourf%halcone was obtained which crystallised’ from |
nitrobenzene in long orange red crystals, m.p. 2230;
Yield 3 ge. _
Anglysis k;63h-mg; of the substance gave
12.298 mg. of carbon dioxide and 2.192 mg. of water.
Found : C =724 % 5 H= 5.3 %
C3yH300g  requires 3 C = 72,1 % 3 H= 5.3 %
The_diacetyl derivgti%e':- of the above bichalconyl
was prepared as usual by refluxing the bichalconyll
’ derivative (lvg.) with acetic anhydride (10 c.c.) and
fused sodium acetate (3 g.). It cryétallised from acetic

~ 0
acid in colourless needles, m.p. 182 .
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Analysis 4 5.016 mg. of the substance gave
'12.85% mg. of carbon dioxide and 2.456 mg. of water.
Found tC=69.9%3 H= 5,54,
70.2 % 3 H= 5,2 %.

C38H34,0;0 Trequires : C

2: d -2 3-<i.‘:.me'l:&'zs:> -5 =i doch pe - A mixture of

2-methoxy -5-iodobensaldehyde (2.7 g+ § O. 01 mole), ~and
-hydroxy-hwmsthoxyacetophenone (3g. 3 0.02 mole) in
aleohol (50 cec.) and potassium hydroxide (10 g. in 10 c.cs.
water) was kept over night in a well stoppered flask. On
acidifieation*with hydrochloric acid the iodochalcone
was obtained whiech crystallised from alcohol-acetone
mixture in bright orange coloured needles, m.p.l3h .
Yield 3.3 g. It gave an orange colour‘with cone.sulphurie
acid, a deep brown colour with ferrie chloride and a
poséitive Wilson test. o
" _Apalysis : 4.962 mg. of the substance gave
9.058 mg. of carbon. dioxide and 1.562 mg. of water,
- 13,566 mg. of the same sdbstance gave 7.69%% mg. of
silver iodide. - ,
Found t C=49.8% 3 H=3.5% 3 I = 30,7 %
c”nl,e,; requires 1 C=49.8% 3 H=3.7% 3 I = 3L.0 %
The acetyl derivative - of the above iodochalcone

was prepared as usual gave light yellow erystals from

’

- 0
acetic acid, m.p. 142 .



‘Apalysis : %.734% mg. of the substance gave
.704 mg. of carbon dioxide and 1.4%90 mg. of water.
16.228 mg. of the same substance gave 8,538 mg. of
silver iodide.
Fbunq s C
CigHy705I requires : C

(]
i
]

3.5 %
3.8 2

50.2 %

H
H

I
I

280‘* %o
2841 %.

e
~>e

n
-
i
-
n

'g:z—Dimetho;x-ﬁ1igdoflavaggne ¢ - A mixture of 2 -hydroxy
2 4-dimethoxy-5—1odochalcene (1 g.) was refluxed with
alcoholic hydrochlorie acid over a steam bath for 24 hrs,
Alcohol was removed by distillation and the mixture was
diluted with water. The precipitated fiévancne crystallised
from benzene in colourless crystals, m.p. 1500. Mixed m.p.
with the 1somegic chalcone was depressed by over'leo;
. Analysis : 4.912 mg. of the substance gave
8 922 mg. of carbon dioxide and 1.590 mg. of water,
10.732 mg. of the same substance gave 6.072 mg, of
silver iodide.
Found
017H150u1 requires 3

.
n

""906 % § H= 306 %
1}908% ""3077

2,2-Dimethoxz-i-iodoflavone :— A mixture of -hydroxy-

2 h-dimethoxy—5-iodochalcene (1 gs),selenium dioxide (3 g.)

e
L}

= 3006 %0

c
C 31.0 %.

-
L}
H]

and isoamyl alcehol (20 c.c.) was refluxed in an oil bath

at 1#0-50 for 10 hrs. It was filtered hot and the filtrate
on qoolgng gave colourless crystals of the flavone. On
removing the aleohol from the filtrate by steam distillation
a further crop of the flavone was obtained. It erystallised
from benzene, m.p. 210 . Yield 0.5 g.

88

-



Analysis ¢ 4,612 mg. of the substance gave
8.392 mg. of carbon dioxide and 1.270 mg. of water.
11.988 mg. of %he same substance gavé 6.930 mg, of
silver lodide. \
313 %o
31.1 %,

Found t C=497 %2 3 H=31%3 1

C
Ci7H130,I requires : C=50,0% 3 H=3,2% 3 I

’ ‘ K IIW
élé ’17,7  2Petramethoxy-3.3  tbifl vonyl s -

1. % 3%

LS >
(4) ‘From 2,2 ' 241hyaroxy=6,6" i,k - “tetramethoxy-3,3
bichalconyl .- The above bichaleconyl (1 g.) was mixed with

 selenium dloxidé (6 g.) and isoamyl alcohol (40 c.c.) and
refluxed in an oil;bath'at 140-50o for 16 hrs. It was
filtered hot. On cooling, light yellow biflavonyl derivative
precipitated out which'grystallisgd from ﬁ%trobenzene-
xyléhe mixture, m.p. 317?; Un Removal of 1s$amyl alcohol
from the ‘filtrate by steam distillation gave a further
erop of the biflavonyl. Yield 0.5 g._

 Anslysis ¢ L4.88% mg: of the substance gave
12.896 mg. of carbon dloxide and 2.000 - mg. of water,

Found 1 C =721 %3 B=k46 %,

C34H2408 requireé',zyc = 72.6 % 3 H = 4.6 %. .
(B) By the Ullmann reaction on g:2tdimethcxx—gliodoflgyone .-
A mixture of 2:7-dimethoxy~5:iedoflévone (1 g.) and copper
bronze (2 g.) was refluxed with diphenyl ether over a wire
gauze for 9 hrs. It was fi}tered hot and the solveat was
removed by steam distillation. The product obtained was

erystallised from nitrobenzens. M.P. and mixed'm.g. with

‘ )
the above biflgvonyl was 317 .

-
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%
275"y ? ) 4imethoxy-3.3 ~bichaleonyl :- To

a mixture of 2,2-dimethoxy-5,5-’-diformy1 biphenyl (2.7 g.),
pregare& by the chloromethylation of 2,2:dimethqu
biphenyl and subsequent Sommelftet rgaction on the resulting
5, 53dichloromethyl derivativezz(p.éﬁ%), 2-Hydroiy
acetophenone (9 g« 3 0. 04 mole) in aleohel. (50 CeCe)
potassium hydroxide (10 g. 3 10 c.c. water) was added and
the mixture heated on a steam bath till a clear solution
was obtained. It was kept at rqu‘tempefature,for 10 hours
and worked up as before. The bichalconyl derivative obtained
crystallised from nitrobenzene in deep yellow needles, mp.
260 . Yield 3.5 g. It was insoluble in common organic
solvents such as ether,alcohol,benzene etc. But it was
soluble in aleoholic sodium hydroxide. It gave orange
" colour with con.sulphurie acid, faint colouration with
alcoholic ferric chloride and a positive Wilson test.
; Analysis :_h;018 mg. of the substance gave
11,128 mg. of carbon dioxide and 1.9%42 mg. of water.
Found t C=756 %3 H= 54 %
C32H2404 requires : C = 75.9 %3 H= 5.1 Ze

e

The diacetyl derivative - of the above bichalconyl
was prepared as before and crystallised from acetic acild
in light yellow crystals, m.p. 95 .

Analysis ¢ 4.358 mg. of the substance gave
11.676 mg. of carbon dioxide and 2.020 mg, of water.
\ “Found =931 %43 H= 5.2 %
C3¢H300g requires : C =73.2% 3 H= 5.1 %,

i

..
1]

’
»
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2-Hydro -methoxy -3-iodochalcone :- To a mixzture
of h-methqu;3~iodo benzaldehyde (2.6 g. 3 0.01 mole) and
2-hydroxy acetophenone (2.2 g+ § 0.02 mole) in aleohol
(30 c.c.) potassium h&droiide (10 g. 5 10 c.c. water) was
added and the mixture kept overnight. The iodochalcone
obtained on wofk;ng up as usual crystallised from alcohol~-
acetone mixture in orange red needles, m.p. 1690. Yield
3.5 g« It gave a red chouration with cone.sulphuric acid,
a deep brown colour with aleoholic ferfié chloride and a
positive wilsog test. 7

 Apalysis h;922 mg; of the substance gave

9.09% mg. of carbon dioxide and 1.514 mg. of water.
15,086 mg. of the same substance gave 9.290 mg. ef
silver iodide. A
' Found 1 C=50M4%; H=3.4%31

‘ 3343 %..
C1Hy 3031 requires : C=50.5% 3 H=3.4%; I

33 ol'l' %o

il

The gcetzi degngtive of the above iodochalcone was
prepared as uéual and crysﬁallised from acetic acid in
colourless needles, m.p. 129 . |

- Analysis 5.006 mng. of the substance gave
9.428 mg. of carbon dioxide and 1.638 mg. of water.
15.654 mg. of the same substance gave 8.738 mg;‘of
silver iodides

Found  : C =514 %3 H=13.7 %
CrgHy50,I - requires : C=51.2% ; H=3.6%3 I

30.2 %.
30.1 %.

-
e
i

"
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kzMethoxz~3liogoq;gvgnone :- 21Hydrpxy-h-methoxy-3-
iodochaleone (0.5 g.) was refluxed yith-alcohol(50 CeCe)
containing‘hy&rochloric acid (5 ¢.c.) for 24 hrs. The
aleohol was removed by distillation and the precipitated
iodoflavanone was crystallised from benzene in colourless
needles, me.p. 160°. Mixed m.p. with the isomeric iedacha.lcone .
was lowered by over 15 .

, Analysis : 4.832 mg. of theAsﬁbstance gave
84932 mg. of carbon dioxide and 1.392 mg. of water.
12,870 mg. of the same substance gave 7.914 mg.of
silver iodide. ‘

Found s C

50-5;%;H%3-4%
5005%;11‘: 3.2%

334 %.
= 33.2 %o

-e
|
]

-.
o]
i

C1¢H; 3031 requires : C

h;Metgggy-Bliodeflgvone t- 2:Hydroxy-#-methoxy-

3-iodochalcone (1'g.) was mixed with selenium dioxide (3 g.)
and 1soamyl alcohol (20 c.c.) and refluxed in an oil bath
for 10 hrs. The reaction mixture was filppred hot and the
product obtained on cooling crystallised from toluene in
light yellow needles, Mapso 1920. Jurd who also prepared
the same iodoflavone by ﬁhe Baker.Venketaraman
transformatién methqd has reported the Mepo 1930. o
 Apalysis 3 4, 652 mg, of the aabstance gave
8. 6%6 mg. of carbon dioxide and 1. 198 mg. of water.
12.092 mg. of the same substapce gave 7.506 mg. of
silver iodide. . | |
Found s C

i

507 % 5 H=2.9%; I=33.6 %
508 % 5 H=2.9% 3 I = 33.6 %

i

C1eH; 1031 reqﬂires s C

"
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424 “Dimethoxy-313" ' Ipiflavonyl .
(4) From 202" aihydroxy-i,4 ‘dimethoxy-3,3 -bichalconyl:
The above bichalconyl (1 g.) was refluxed in isoamyl
alcohol (30 c.c.) with selenium dioxide (6 g.) in an oil
bath at 140-50° for 16 hrs. It was filtered hot and on
eooling light yéllow erystals of the biflavonyl derivative
separated which were recrystallised from nitrobenzene. On
removing the. isoamyl aleohol by steam distillétion a
further crop of the biflavonyl was obtained, m.p. 3270. It
was iﬁsoluble in common organic solvents such as ether,
aleohol, benzene and acetone but soluble in acetic acid.
Analysis 4.73*{- mg. of the substance gave
‘13 214 mg. of carbon dioxide and 2.030 mg. of water.
" Found t C=%6.2% 3 H= 4.8 %,
03232266 reqtiires :t C = 76.5% ; H = ’-l;.’-t %o

AR .J

(B) the Ullmann regetion on k- nethoxy- -1odoflavone i- A
mixture of lw-nnat:he‘xy'-3-1<>dof1zanrone (1 g.) copper bronze(2 g.)
and diphenyl ether (25 c.c.) was refluxed on a wire gauze

. for 4 hrs, The product obtained on working up as before

was crystallised from nitrobenzene in 1light yellow

cz;ystals. M,P. and mixed‘ m.b. with the above bifltavonyl(

was 3270. ‘

9 % 9. 99 2%

222" Ipinyaroxy -t ks 24"’ ltetramethoxy-3,3° bichalconyl: -

A mixture of 2-hydroxy-li-methoxy acetophemone (6 g. ;
0.0% mole) and 2,2 dimethoxy-5,5-diformyl biphenyl(2.6 g.;
0.01 mole) in aleohol (50 c.c.) and potassium hydroxide .
(10 g. 3 10 c.c. water). was kept overnight in a well

.
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stoppered flask and then‘dilutéd,and acidified. The
precipitated bighaleonyl derivative crystalliséd-from
nitrobenzene in yellow needles, m.p. 2570. Yield ‘3 ge It
was 1nsgluble\in common organic solvents such as ether,
alsohol;benzene and acetone. It gave‘é*rad solution with
aleoholic sodium hydroxide but it wasﬂihsoluble in free
alkali. It gave an orange coloured solution with conec.
sulphuric acid, a faint colouration with alcoholic ferrie
chloride and a.positive Wilson test., ~
| Analysis %;Ojo mg. of the substance gave
10.60% mg. of carbon dioxide and 2.008 mg. of water.
Found - t C=71.8 2 3 H= 5.6 %:
C3uH300g  requires : C = 72,1 %5 H = 5.3 %.

The diacetyl dérivative of the above bichalconyl was
prepared as usual and crystallised from acetic-acid in
11ght yellow needles, m.b. 1690. B ‘

"jAhélxsisi s 4.506 mg; of the sﬁpstance gave
11,500 mg. of carbon dioxide and 2,202 mg. of water,
69.7 % § H= 5.5 %,
70,2 % 3 H = 5.2 %

Found s C

C38H3u010 Tequirgs : C

“21§ydroxx—#,kldimetgggyf3~iodochalcone ¢~ This was

prepared by keeping overnight a mixture of 2-hydroxy—4—

me thoxy écétophenone'(é é. g é;é& mole), %Fmethnxy-3uiodo
benzaldehyde (2.6 g. 3 0.01 mole) in alecohol (50 cic.) amd
potassium hydroxide (10 g. in 100 c.c. water). The mixture
on dilution and acidification gave the iodochalcone which

wag erystallised from alcohol-acetone mixture in bright
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orange coloured needles, m.p. 1630. Yield 3.2 g. It gave
red colouration with cone. sulphurie aeid, a deep brown ’
eolouration with alecoholie ferric chloride and a positive
Wilson test. .
Analysis : 4,002 mg. of the substance gave
7.282 mg. of carbon dioxide and 1.418 mg. of water.
13.03% mg. of the same substance gave 7.458 mg. of
silver 1odide. “
Found c

C

*”
»

l"907%,H;’+00%§I=3009%.
.11'907%,H=307%§I=\3100%0

Ci17H1504I  requires

~ The acetyl derivative of the above 1odqcﬁalcone was
prepared as usual and crystallised from acetic acid in
1ight yellow needles, mep. 130 s o

 Apalysis %:55# mg. of the substance gave

8.454 mg. of carbon dioxide and l.Wt mg. of water.
13.040 mg. of the same substance gave 6.754% mg. of
silver fodide, ”‘ i
50,7 % 3 H= 3.6 %
50.§ %3 H=3.8%

~ Found : C = ; I'=28.0 %.
Ci19H; 7051  requires : C = 3 I =28.0 %,

[

k;zéDimetho§z¥3;iodoflgvanone - 2Zﬁydroxy-4,k1dimethoxy-
3-lodochaleone (1 g.) was refluxed with alcoholie
hydrochloric acid (30:5) on a steam bath for 24 hrs. The
aleohol was distilled off and the separated'flavaﬁone was
erystallised from alecohol in pals yellow needles, m;p.1430.
Mixed m.p. with the ;soﬁeric chalcone wag deéressed by
about 80.
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Analysis : 4.938 mg. of the substance gave
8.986 mg. of ecarbon dioxide and 1.582 mg. of water.
12,562 mg. of the same substance gave 7.152 mg. of
silver iodide.

30.8 Z.
31.0 %

Found

(2]

C=497%3H=36%;1
C=¥9.8%;H=3.7%;I

C17H;50,I  requires

4;2—Dimethoxz—3iiedcflgvone :- leydroxy—#,hldimethoxy-

3-lodochalecone (1 g;) was refluxed\with selenium dioxide
(3 g.) ingisoamyl aleohol (20 é.c.) in an oil bath aé
1%0»500 for 10 hfs; The ?eaction nixture was worked up as
beforé and the iodoflavone was crystallised from tolﬁene
in light yellow needles, m.p. 2170. Jurd who prepared the
same iodoflavone by the Baker-Venketaraman method has
reported the m.pe. 2190.

. Apalysis k;llé mg. of the substance gave
7.608 mg. of carbon dioxide and 1.346 mg, of water.’
14.%06 mg. of the same substance gave 8.228 mg. of
silver lodide. |

Found C=504%3H=37%3I=309 %

Ci7Hy 30,  requires 3 C = 50,0'% 3 H,é 3.2 %5 I=31l. %
? v | ? 29
h’h "9.7" Metrametho *Ibifigvenyl :- 2,2 -

Dihydroxy-n 4 ”1tetramethoxy-3,3 lpichaleonyl(l g. )

" mixed with selenium dioxide (6 g.) was refluxed in isoamyl
alcohol (50 c.cs) in an oil bath at 140-50 for 16 hrs. The
product obtained on working up as before was crystallised
from nitrobenzene in light yellow ‘erystals, m.pe 305 . It

was 1insoluble in alcohol,ether and acetone but soluble in
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hot acetic acid and nitrobenzene.
Anélisis ¢ L.642 mg. of the substance gave
12.328 mg. of carbon dioxide and 2.060 mg. of water.
’ Found : C=72.5% 3 H= 5.0 7.
H= 16 %.

L]

e

"

[V LN

C3,H240g requires : C = 72.6 %

-

By the Ullmann reaction on k:7—g;getho§y¥3:;odoflavane:~
A mixture oflh:7-d1methoxyf3116dof1avone (1 g.) and copper
bronze (2 g2e) was taken in diphenylnethér\(25 c.cs) and

refluxed on a wire gauze for 4 hrs. The product obtalned
on working up as before erystallised fronm nitrobenzene,
MePe and mlxed MePo wath the above biflavonyl was 305 .
, ~Digxdrozz-3,3 —biehalcogzlv:— To %,heDihydroxy— >
3,31diacetyi biphenyl (2.7 g. 3 0.01 mole) and potassium
hydroxide, benzaldehyde (6.3 g. § 0.06 mole) and alcohol
(60 cacs) wére added fgliowwd by .more potassium hydroxide
(10 go 3 10 c.c. water). The mixture vas kept overnight
at room temperature. The dark red solution was diluted
with water and extracted with ether. The ether layer was
rejected. The aqueous layer was acidified and the
precipitated material was crystallised from toluene in
red needles, m.pe. 203 .
Analysis h 884 mg. of the substance gave
1%.496 mg. of carbon dioxide and 2.118 mg, of water.
o Found C=8l.0% 3 H= k9 %
C30H220,  requires : €= 80.7 7 3 H= 4.9 %

L 1]
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The diacetyl dégivgtive=of the abdvé bichalcohgl was
prepared as before and crystallised from acetic agcid in
colourless needles, m.p. 112 ; _

Apnalysis : 4.218 mg. of the substance gave
11.830 mg. of carbon dioxide and 1.79% mg. of water.
’ Found  : C=76.5% § H= 48 %o -
4.9 %,

"

C3,Hag0¢ requires : C = 77.0 % 3 H

~

6,6 "Biflavanonyl :- 6,6  -Dihydroxy-3,3 -bichalconyl

-(l g.) was refluxed with aleohol (60 csco) containing '
hydrochlaric acid (10 c.c.) and refluxed on a steam bath
for 30 hrs. The alcohol was distilled off and the
separated- biflavanonyl derivative was crystallised from
benzene in white needles, m.p. é520.

Analzsig : 4,272 mg. of the substance gave
12.700 mg. of carbon dioxide and 1.846 mg. of water.

Found = 8l.1 %3 H= 4.8 %,
C30H220,  requires s C 5 80.7 % 3 H = 4.9 %.

Kostanecki-Robinson benzoylation of g,kzdigxdroxz-

3,3 diacetylbiphenyl : 3,3 Dibenzoyl-6.6 “biflavonyl -

A mixture of k4,4 dihydroxy-3,3-diacetyl biphenyl (1 g.),

sodium benzoate (4 g.) and benzoic anhydride (12 é.) was

heated at 210-15° in an oil bath for 10 hrs. It was cooled,

washed with sodium biearbonate ,and. erystalliséd frém

nitrobenzene in white needles(l Ze)y MePe 335 .

(Found C=80M47% 35 H= 3.7 % 3 CyuyH240¢ requires C = 80.9 %3
= 4,0 9 ). When the temperature was kept at 180—90 only

the 0 ~benzoyl derivative was for@ed instead of the flavome.
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B 6.6 -Biflavogxl - (&) _from é,é *l4ihydroxy-3,3
bichaleonyl :- 6,6 -Dihydroxy-3,3 -bichaleonyl (1L g
was mixed with selenium dioxide- (5 g.) and isoamyl aleohol
(25 eece) and refluxed in an oil bath at 1#0-500 for
16 hrs. It was filtered hot and on coq;ing crysfals of
biflavonyl separated out. It was cerystallised from
nitrebenzene in 1light yellow needles, m.p. 3050.
Chen et aif who prepared the same biflavonyl

by a different method réported the same m.p.

4nalysis ¢+ 5.004% mg. of the substance gave
14,866 mg. of carbon dioxide and 1.934% mg. of water.

Found : C=8l.1% 3 H= 4.3 7.
C30Hg g0, requires t C = 81.5 % s H= 4.1 %,

(B) From 3,3 -dibenzoyl-6,6 -biflavonyl :- 3,3’ -Dibenzoyl—
6, 6’ —biflavonyl was refluxed with 2 4 aleoholle sodium
hydroxide over a steam bath for 2 hrs. The residus after
filtration, on repeated,efystallisation from nitrobenzene
gave 6 6’1b1flayonyl identieal with'the one described abovae.

, 299

6,6 -Digzdrogz-h,k ldimethoxy=3.3 —biehalcogx; i~
4,k—Dihy@roxy—3,3-@1acetyl biphenyl (2.7 g. 3 0.01 mole)
was dissolved in sodium hydroxide and anisaldehyde (8 ge;

0.06 mole) was added. Alcohol was added to the above
mixture till the anisaldehyde completely dissolved. f
Potassium hydroxide (10 g. § 10 c.c.water) was then added
and the mixture kept overnight. The red reaction mixture

was diluted with water and extra@ted with ether. The ether

-



layer was disearded..ihe aqueous layer was acidified and
the precipitated bichalconyl derivative was crystallised
from nitrobenzene in red needles, m.p. 226°. It gave
the red colouration with conc.sulphurie acid, brown
c¢olouration with aleoholic ferric chloride and yellow
colouration with w1ison reagent.
Apalysis : L4.450 mg. of the substance gave
12.446 mg. of carbon dioxide and 1.964 mg. of water,
Found 1 C=96.3% 3 H= 4,9 %,
C32Hz404 requires 1 C = 75.9 % 5 H= 5,1 %,

j VT

The diaeetzl derivativg of the above biflavonyl was °

prepared as before and crystallised‘from benzene in
colourless needles, m.p. 170 .«
Analysis : 4.66% mg. of ‘the substance gave
12.%5# mg. of .carbon dioxide and 2, 039 mg. of water.,
, Found t C=729% 3 H= 4.9 %,
C34H3008  Tequires : C = 73.2 % H= 5.1 4.

3
4
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’. ’ ) ’ Y ;
Yol ’3D1methoxz-6,6 “biflavanonyl :- 6.6 '-Dihydroxy—

4,4 ldimethoxy-3.3"" -biehaleonyl (1 g.) was refluxed with

alcoholic hydrochloric acid on a steam bath for 30 hrs.,

The product obtained was recrystallised from,benzene in

édlourless needles, m.p. 2500. #
‘Analysis e 4,536 mg. of the %u@stance gave

12,664 mg. of carbon dioxide and 2.096 mg: of water.
Found $t C=962% 5 H= 5,2 %o

-

e’

C32Hy¢0 requires
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44" 2pinethoxy 6,6 2biflavony1 :- A mixture of
6:6’,:dihydroxy-4,4’ldimethoxy~3:3"1bichalconyl (1 g.)
selenium dioxide (5 g.) and 1isoamyl alecohol (30 c.c.)
wes refluxed on an o1l bath at 140-50° for 16 hrs. The
product obtained crystallised from n%ﬁrobenzene in light

0

yellow needles, m.p. 318 . Chen et al. who préparedcit by a
0
different method have given the m.p.315-20,

 Analysis : %4692  mg, of the substance gave
12.95% mg. of carbon dioxide and 2.06% mg. of water.
Found : C=754 % 3 H=4,9 %,
L C=76.5% 3 H=khk %,

C32H2206 requj.res



