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Phermols are compounds of great importance both
from the synthetical and from the commercial view point
and g large amount of work has been done. Biphenols have
been studied to a comparatively lesser extent., It was
therefore thought of interest to study in our laboratories
some oflthe substitution and rearrangement reactions on
the hydroxy and méethoxy biphenyls gnd also to synthesise
oxyggen and other heterocyclics from the bipheryl '
derivatives. The present work is a part of that study and
deals with:(1) chloromethylation of some bhiphenyl
derivativesg(z) synthesis of biflavoryls from bipheryl
derivativesz(B) synthesis of some C-acyl derivatives of
bipheryl through the application of the Fries and
Friedel-Crafts reactions;(4) the Beclmann rearrangement
of the di-oximes of some C-acyl bipheryls and (5) the
preparation of a few biquimlyls.

In chapter I ( general intrcduction) some aspects
of the chemistry of biphernyl derivatives such as the
therapeutic and commercigl uses, methods of synthesis,
stereochemistry and substituticon reactions have been
briefly reviewed.

In chapter II, the chloromethylation of some
bipheryl derivatives is described. Chloromethylation is
an exeellent tool in synthetic work as the chloromethyl
group undergoes a variety of reactions.

The present work deals with the chloromethylatiocn
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of 2,2';1+,Hf-—tetrame’tho§qr-, 2,245, 5-tetramethoxy - and
2,2,6,6-tetramethoxybipheryl derivatives. \

2,254, ¥-Tetramethoxybipheryl on chloromethylation
with excess of paraformaldehyde in dioxan gave the 5, 51
di-(echloromethyl) derivative which on oxidation with
alkaline potassium permangarate gave 2,2’,4,‘»:3',-tetrame\thoxy—
5,5-dicarboxylic acid identical with the acid synthesised
for comparison as follows : 2,4%-Dimethoxy-5-iodo-
acetopherore, prepared according to Shah and Sethna, was
oxidised with alkalire potassium permangarzte to 2,4~
dimethoxy-5-icdobenzeic acide This was eétGri’fiGld and
subjected to Ullmann reaction. Dimethyl 2,2, i-tetra~-
methoxybipheryl-S,5i-dicarboxylate obtaired was hydrolysed
to the above acid with alkali.

2,2, 5,5-Tetramethoxybiphenyl on chloromethylation
in acetic acid furnished the L+,l+/~—di=-(chlo:zvome‘chyl)
derivative which on oxidation with alkalire potassium
permangarate provided the krown 2,2,5,5<tet ramethoxybiphenyl-
4 ,{~dicarboxylic acid. The di-(chloromethyl) derivative,
when subjected to reducticn in dicxan with zirc and
hydrochloric acid afforded 2,2),5,5-tetramethoxy -k, k-
dimethylbipheryl.

2,2,6,6~Tetramethoxybipheryl on chloromethylation
in acetic acid provided the 3,3-dichloromethyl derivative
which on reduction with zine and hydrochloric acid..in
dioxan yielded the 3,3’—dimethy1biphewl derivative. The
structure was confirmed by direct comparison with the

~
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product obtalred by 'the Ullmann reacticn on 2,4-dimethoxy-
3-iodotoluere which in turn was prepared from 2, f~dimethoxy -
3-methyl anilire. Armother product was isclated from the
regction mixture ,;fh;nalysis of which agreed with a tetra-
(ehloromethyl) derivative. 3,3,5,5-Tetra~(chloromethyl)
structure has been tentgtively assigred to ti}e product

as this gppears to be the only possible structure.

. The di-(chloromethyl) derivatives have been
converted into the corresponding diformyl derivatives by
the Sommelet regction and into the di—(_gcetoxymethyl)
derivatives by sodium ascetate and acetic anhydride.

Chapter III deals with the synthesis of some
biflavoryls starting with bipheryl derivatives. It is
only in recent years that the presence in nature of a
rew class of flavaroids in which two flavone mecleil are
joired 'bogether and vhich are‘therei‘ore designated as
biflavoryls has Dbeen discovered. Several natural
biflavoryls have been isolated during the past few years
and their structures have been estgblished by
degradation and by physical methods. Girkgetin, isc-
girkgetin, sciadopitysin, kayaflavore and sotetsuflavorne
are some of the ifmportant biflavoryl derivatives isolgzted
from plants’@

The present-work: ddals with the synthesis of
sgveral 3’,3';-' and lif, 4" -biflavoryls starting with
appropriate biphenyl derivatives.

2,2;6,6-Tetramethoxy~3,3-diformyl bipheryl on
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coendensation with Q:iﬁ)rdro:qr acetophenone in the prese nce.
of ‘alcoholic potassium hydroxide gave 2,2” -dihydroxy-
2,2" .4, ~tetramethoxy-3,3" ~bichalco r»yi which on refluxing
with selenium dioxide in iso-amyl alcohol gave 252" W,4 -
tetrame thoxy-3,3” -biflavoryl. An attempt was made to
synthesise the same biflavoryl derivative for comparison
by an altermate route as follows : 2,4-Dimethoxy-3-nitro
benzgldéehyde on condensation with 2-hydroxysc etopherone
in the presence of alecoholic potassium hydroxide gave
2f-hydroxy-—2,3+-dimetho:qr-3ﬂ»—nitrocha1co re which on
refluxing with selenium dioxide 1n isoamyl alcohol
gave 2,l-dimethoxy~-3-nitroflavore. The nitroflavore was
reduced to the amimflavore with stanmus chloride ard
hydrochloric acid. The amimflgvore on diazoticsation
and Sandmeyer regetion ggve the iodoflavore. This on
Ullmann regetion either with dipheryl ether as solvent or
without ary solvent gave a deio‘dinated'but‘ impure compound
which could mt be purified.

similarly 2)2”-dihydroxy-2,2” 44, ¥ 4 -
hexamethoxy bichalcomnyl was prepared by the condensation
of 2,2,6,6-tetranethoxy-3,3-diformyl bipheryl with
2-hydroxy -4-methoxy acetopherore. This gave.?2)2”,¥,% ,7,7"-
hexamethoxy-3,3" ~biflavoryl when refluxed wlth -selenium
dioxide in isoamyl alcohol.

2,2, 5, 5-Te trane thoxy -k, i~diformyl bipheryl gave

" —dikydroxy-2,2”,5,5"-tetramethoxy -4,k -bichaleoryl

2,2
on condensation with 2-hydroxy acetopherore. This gave

2,2",5,5" ~tet rame thoxy -, ¥ -biflavoryl on cyclisation with



143

selenium dioxide in £s0amyl alcohol.

2,2"-Dihydroxy -2, 254, ¥’ ,5,5" “hexamethoxy -it, 1’ ~
bichalomwl obtained from 2,2)5,5-tetramethoxy -l,¥=diformyl
bipheryl and 2-hydroxy-h-methoxyacetopherore gave
2;2”,5;5w,7,7”-hexamethoxy-%%&q—biflévoryl on eyclisation
with selenium dioxide in igoamyl slcohol.

2y 2”-Dihydroxy -k, i 6,6 ~tetramethoxy-3,3”-
bichaleoryl was prepared from 2,2)k4,¥-tetramethoxy-5,5-

. diformylbipheryl by condensing with 2-hydroxyacetopherore
and then converted into ¥, 4 656" -tetramethoxy-3,3" -
biflavoryl as befdre.

2,234, ~Tetranethoxy -5, 5-diformylbipheryl on
condensation with 2-hydroxy-h-methpXyacetophemore gave
2, 2" -aihyaroxy -4, 4,4 5" ,6,6” -hexamethoxy -3,3”-bichaleoryl
which did not give the biflavoryl on eyclication with
selenium dioxide in isoamyl alcohol.

4,#LDibenzoyloxy—3,3idiacety1biphenyl when kept
with powdered caustic potash and pyridire for 4 hours at
room temperature gave the li-,li-’-dihydroxy—3,3f-di(w-b_enzoyl,
scetyl) bipheryl. This on eyelisation by keeping in
contact with cold conc.sulphuric acid or on boiling with
glacigl acetic acid gave a product which was found to be
identical on direct comparison with 6,6biflavoryl prepared
by Mathai and Sethna by other methods.

Chapter IV deagls with the Fries and Friedel-
Crafts studied in bipheryl derivatives. '

2,2LDiacetoxybiphenyl on Frieg migrgtion with

ol
anhydrous agluminium chlgride at 110-2C gave
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2,zf-dihydrom'-é,Sﬁdiacetylbiphg wl. Oﬁ methylation it gave
the dimethyl ether which orn oxidation with alkalire
potassium permangnate gave 4 2,2%dimethoxy=-5,5-dicartoxylic
acid which was identical with the acid obtaired on the
oridation of 2,2-dimethoxy-5,5-di~-(chloromethyl) bipheryl.,
2,2-Dihydroxybiphernyl on Friedel-Crafts acetylation with
acetyl chloride at 3.200 gave the same 5,5%diacetylbipheryl
as seen by direct comparison. 2,2-Diacetoxy-5,5%dlacetyl
biphenyl also was ilsolated from the reaction mixture.
2,2‘—'-Dimetho:qrbiphe 1wl on Friedel-Crafts
acetylation with gcetyl chloride in the presence of
alumir}imn chloride gave 2,Qidimefhpxyﬁ,Sf-diacetylbiphenyl
which was ldentical with the product obtaired on
methylation of 2,2-dihydroxy-5,5-diacetylbipheryl as seen
by direct comparisonm. 5 -
2,E;H,M—Tetraacetoxybip:rle ryl on Fries migration
with anhydrous aluminium chloridé at 130—400 afforded
2,24, Yetetrahydroxy -5, 5~diacetylbiphe ryl which on
methylation gave the tetrgmethyl ether. This on oxidation
with alkalire potassium permanganate afforded 2,24 k-
tetramethoxybiphenyl=-5,5-dicarboxylic acid as seen by
direct comparison with the product obtaired on oxidation
of 2,2)k,¥-tetramethoxy-5,5-di-(chloromethyl)bipheryl. An
isomeric product isolated from the reaction mixture has
been tentatively assigred the 3,3%diacetyl structure as its
m.pe is in close agreement with the same product prepared
by Apsimon et al by amther method. 2,2)4,Y-Tetrahydroxy-
3,3,5,5tetraacetylbipheryl also was- isolated from the
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reaction mixture. Fries migration of 2,2)%,Y-tetraacetoxy-
bipheryl at room temperature with aluminium chloride in
nitrobenzere gave similar results.
2,23k, Y=Tetrahy droxybipheryl on Friedel~Cralts
acetylation with acetyl chloride at 110-20  in the
regernce of anhydrous aluminium chloride gave a tetraacetyl
derivative to which 2,2)4,4-tetrghydroxy=-3,3,5,5tetra-
acetylbiphenyl structure has besn tentatively assigred.
2,2;4,¥—Te+v~amethoy:ybiphe ryl on Friedel-Crafts
acetylation with acetyl chdoride at 10 iﬁgg}esepce of
anhydrous aluminium chlordde gave 2,2%4,Y-tetramethoxy -
5,5-diacetylbipheryl as seen by direct comparison with the
product obteined on methylation of 2,2%4, Y-tetrahydroxy -
5,5-diacetylbiphenyl described before.
4,%i~“1methox1biphenyl on Friedel-Crafts
etylation afforded the 3, 3 -diacetyl derivative which
Was identical with the product obtaired on methylation
of the krmwn.3,3Ldiacetyl~%,ﬁfdihydroxybiphenyl as seen
by direct comparison.
2,2,5,5%Tetramethoxybipheryl on Friedel-Crafts
acetylation gave 2,2;5,ELtetramethoxyv%,Wwdiacetylbiphenyl
which on oxidation with alkalite potassiur permanganate
furnighed 2,2@5,5ﬁﬁetram. thoxybiphenyl-4,Y-dicarboxylic
acid as seen by direct comparison with the product

- . . ' /
obtained on oxidation of 2,25, 5-tetramethoxy -k, e

The ahove dizcetyl derivatives were charscterised

by the preparation of their di-(2,%-dinitropherylhydrazore).

w
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Chapter V deals with the Beckmann rearrangement
of the oximes of some C=-acyl derivatives of biphernyls.

The di-oxime of 2,2~dimethoxy=5,5-diacetyl-
bipheryl on heating with polyphosphoric acid gave 2,2+
dimethoxy-5,5-diacetamidobiphényls This on hydrolysis
with hydroechlorie acid furnished 2,2 dimethoxy-5,5~
digmimbiphenyl as seen by direct comparison with the
. product obtaimd on i-eduction of the kmwwn 2,2‘Ldimethuxy- ,
5,5’-—d1n1trobiphen&l with stanmus chloride and hydrochlorTie
acid.

The di-oxime of #,lf’—aimethoxya,3’-d1ace1:y1b1phe“m1
when subjected to Beckmann ﬁarrangement with polyph'o sphoric

acid gave 4,4-dimethoxy-3,3-dlacetamidobiphenyl which on
hydrolysis with conc.hydroéhloric acid gave the kmwn |
4, Y-dimethoxy-3,3-diamimbipheryl as seen by direct
‘eompari sone

| The dioxime of 2,2)4,4-tetramethoxy-5,5-
~diacetylbipheryl on Beckmann rearrangement with
polyphosphoric acid gave 2,2)k,Y-tetramethoxy-5,5-
diacetamidobiphenyl which on hydrolysis with conc.
hydrochloric acid gave 2,2)4,4-tetramethoxy-5,5~diamim-
biphenyl. This amim derivative was also prepared by the
nitration of 2,2)4,4-tetramethoxybipheryl and subsequent
reduction of the 5,5-dinitro derivative formed.

The di-oxime of 2,2,5,5-tetramethoxy-l,Yy~
diacetylbiphenyl when subjected to Beckmagnn rearrangement
afforded 2,25,5-tet ramethoxy-i,%-diacetamidobiphe ryl
which on hydrolysis with gonc.hydrechloric acid gave
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?;,2', 5, 5‘—tetramethoxy'—1+,h»'~diami robipheryl. This diamim
derivative was also prepared by the nitration of 2,2,5,5-
tetramethoxybiphenyl with concenitric acid and subsequent
réduction of the dinitro derivative formed. When fuming
nitric acid.was used instead of conc.nitric acid, a
tetranitro derivative was obtaimed which is tentatively
assigred the Y4,i,6,6-tetranitro structure,

The di-oxime of 2,2,6,6-tetramethoxy-3,3-diacetyl-
biphenyl on Beckmann rearrangement did mot give a pure
product,. _

Some of the di-ahiro derivatives described in
chapter V have been converted into bigquimplyl derivatives
and this work 1s described in the appen@ix.

2,244, -Tetranethoxy-5,5diamimbipheryl on
Skraup synthesgls with anhydrous glycerol 1in presence of
conce. sulphuric acid, nitrobenzene® and ferrous sulphate
gave 6,6,8,8~tetramethoxy~5,5~biquirolyl.

5,558, 8'-Tetrwnethoxy-6 6~biquirnolyl was obtained
when 2,2,5, 5-tetramethoxy -k, ¥~diamirobiphenyl was subjected
to Skraup synthegis with anhydrous glycerol in prasenco
of conc.sulphurliec acid, nitrobenzen® and ferrous sulphate,

2,2,6,6-Tetrame thoxy- 3,3-diamimbiphenyl on
Skraup synthesls as.before gave 6,6{,8,8'—tetramethoxy—7',7’-
bigquirolyl.



