
CHAPTER IY

SYNTHESIS OF SOME C-ACYL DERIVATIVES OF

BIPHBHYLS
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CHAPTER IV

Frie del -Crafts and Fries reactions are \yell known 

reactions for the synthesis of G-acyl derivatives of 

phenolic substances* The different types of Friedel- 

Grmfts reactions including Fries rearrangement have been
i

comprehensively reviewed in a recent monograph .As .the 

present work deals with the acetylation of biphenyl 

derivatives the previous work in this field is briefly 

reviewed here*

Phosgene and biphenyl react in the presence

of anhydrous aluminium chloride to give if,)*-biphenyl 
0- c

ke toniz. ’   .

C0C12 + 2C:6H5G6H5 ------ ^ 2C'0 + 2HC1

3Adam reported that acetyl chloride and biphenyl readily 

undergo Friedel-Grafts reaction to yield 4~ acetyl biphenyl*
U

However, Silver and Lowy found that the product obtained
/ 5was 4,^-diacetylbipheryl. k-Chloro acetyl biphenyl was

obtained when Friedel-Crafts reaction was carried out on

biphenyl with chloroacetyl chloride and anhydrous aluminium

chloride. Silver and Lowy prepared di^hloroacetyl;-

biphenyl in 35 per cent yield by reacting excess of

chloroacetyl chloride with biphenyl in the presence of

excess of anhydrous aluminium chloride.
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—\~y + clCHaCoei

CICHzCOC!

Y jf)----- Y A-COCHaCl --------------XTIH^OC-^ jj\----- 4 /)-COCH2CS

6
Willgerodt and Scholtz reacted equinelecular 

quantities of biphenyl and propioryl chloride in carbon 

disulphide in the presence of anhydrous aluminium chloride 

and reported the formation ofja-propioiy Ibipheryl. Mac hi is
n

and Blachard* however., reported the formation of

j>-propiorylblphenyl when propioryl chloride was reacted

with biphenyl. Biphenyl or substituted biphenyls have

been reacted with stearoyl chloride and other higher fatty
8

acid chlorides and alkyl ketones obtained . Oxalyl chloride

on reaction with biphenyl in the presence of anhydrous
hi

aluminium chloride and carbon disulphide gave p.-phenyl
A

carboxylic acid in 75 per cent yield. Biphenyl and oxalyl 

chloride easily yield the mono carboxylic acid, while 

p.,E.-dimethy 1 bipheny 1 gives mainly the 2,2-dicarboxylic 

acid with a small amount of mono carboxylic acid and a
4

large amount of dim ethyl phenanthrene quire ne.
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Biphenyl with firm aryl chloride and anhydrous aluminium 

chloride in benzene solution gives bis (£-pherylbenzoyl)
9ethylene

The chloride of biphenyl 2,2-dicarboxylic acid 

exists in two types of products in Friedel-Crafts 

reactions. One type comprises 2,2-diaroylbipheryls and 

the other 4-aroyl fluo re rones and the 4~aroyl-9,9-diaryl 
fluo re ms derived from them1-0.

*
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the presence of aluminium chloride and obtairad'^-di- 
benzoyl bip he ryl, Gomberg and Bailar - prepared 4--bromo-V- 
phenyl-,3-bromo-V-phe ny1-and 2-bromo-4-pheny 1 -benzophenone 
according to the reaction

,Br(o,m,p)
G6H
\ coca. I

c*%c6%

^BrCojJBjp)
Hd + c6h^

\ GO G6E±a6H$
Cimiamoyl chloride reacts with biphenyl to give 4-pheryl

i 3chalcone-- *
C6H5QH = CHGOd + C6H5G6H5 --- ^

G6H5GH = CHC0G6HlfC6H5 + Hd
4 ij.Scholl and Seer-- obtained p-xenyl 1-naphthyl ketone
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in 4-8 % yield when riaphthoyl chloride was reacted with

biphenyl in the presence of aluminium chloride. The

condensation of biphenyl with 2-methyl-l-naphthoyl

chloride led to the formation of l-(4—pherylbenzoyl)

2-methyl naphthalene together with some corresponding 
i5 16

di-ketone . Schlonk and Brauns reported the formation 

of 1,4—bis(4—phenylbenzoyl)benzene from terephthaloyl 

chloride and biphenyl. Phthaloyl chloride with biphenyl
i?

afforded dixenylphthalide . p-Xenyl^sulp’horyl chloride
i8 /

and biphenyl yielded di-p-xenylsulphone . 4-Ethyl-4—
acetyl", 4-methyl -4-acetyl- and 4-methyl -^-benzoyl- biphenyl#

were prepared from 4—ethyl-and 4-methyl—biphenyl# using

acetyl chloride or benzoyl chloride with aluminium chloride
19. ./

in the preserve of carbon disulphide . 4— Ethyl-4—butyroyl",
4— ethyl-if-benzoyl", 4—ethyl-4^-(phenylacetyl)",4—ethyl-4—

caproyl", 4-ethyl-4--anisoyl- biphenylwere obtained when

4— ethyl biphenyl was reacted with pfetifcyr^yl chloride,

benzoyl chloride,benzylchloride,hexyl chloride and

p-methoxy benzoyl chloride respectively. 4—Benzoyl biphenyl

with acetyl chloride and aluminium chloride gave 4-benzoyl- 
,/ 20
4—acetyl biphenyl . Priedel-Crafts acylation of

3,4-Cl(MeO)C$H3Ph with aliphatic and aromatic acid chlorides
were shown to give p- 3,4—Cl (MeO) G^Hj G6Hu.C0R2~

Recently, Friedel-Grafts alkylation and acylation

on 2,2-dimethoxybiphenyl have been carried out by Bun-Hoi 
22

and co-workers with different molecular proportions of

alkyl and acyl chlorides and they obtained 5-alkyl and
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5-acyl derivatives, these akyl and acyl 2,2-dimetho:xy- 

biphenyls on demethylation with pyridine hydrochloride 

gave the substituted dibenzofurans.

COR

OCH,

rr^YCQA

van Arendonk et al* " obtained the 3,3-diacetyl 
derivative when the Friedel-Crafts acetylation of 2,2^6,6/- 

tetramethoxybiphenyl was carried out with acetyl chloride 

in carbon disulphide using anhydrous ferric chloride as 
the catalyst,where^as they isolated the 3*3*5* 5/~tetra- 

acetyl derivative when the acetylation was done with 

acetic anhydride in presence of aluminium bromide.

Friedel-Grafts reaction has been carried out

with one mole of succinic anhydride or its derivatives
/ . . / 21*. 

on 2,2t and 4,4~d.im ethoxy biphenyls by Baddar et al.

and they obtained the 5 and 3-substituted products

respectively. Similarly Friedel-Crafts phthaloylation
of 4,*f~dihydroxybiphenyl and 4,4/“-dtmethoxy biphenyl have

25
been reported by Scholl and Seer aid they obtained the

mono and disubstituted products depending upon the

conditions, but they could isolate only the
demethylated product in the case of 4,i/-dimethoxybiphenyl.

2,2*4,4~Tetramethoxybiphenyl with succinic anhydride and

aluminium chloride in nitrobenzene gave 2,2\ 4,4-te tram ethoxy
5,5-di(|3-carboxypropioryl)biphenyl26. Brockmann and 

2?
co-workers ' carried out ^he succinoylation of



i i 912$2t£f5i'fc©trametho;xybipher3rl and the 2,z\5,5-tetramethoxy- 

4,4-bis(3-cartx>xypropioryl) biphenyl formed was cyelised 
to binaphthazarin., using gjumlnium ohJorida dncL sodium chloride mixture^

oc h,

CHO
■3

OCH,

COCHjCH^COOH 

och3 CH3° OCH,

OCH,
COCH-jCWaCOOH ag

In this laboratory Mathai and Sethna have 

studied the succlnoylation of 2,2-ard 4-, 4-dimethoxy biphe rjyX 

with excess of succinic anhydride in the presence of

anhydrous aluminium chloride in nitrobenzene medium and
\ .obtained the 2,2^dimetho:sybiphenyl-5,5-bis- Y -ketobutyric 
acid and 4,4/-dimetho2ty biphenyl-3,3-bis- t -keto butyric 

acid respectively .They have also studied the pthaloylation
f K,

of 2,2-dim ethoxy biphenyl with pthalic anhydride in presence
A

of anhydrous aluminium chloride in nitrobenzene and
obtained 2,s'-dimethoxy-S,Sjbls-Ca-oarboxyberBoyl)bipheiyl.

a?
Stoughton et al have prepared the esters of 

4, ^-dihydroxy biphenyl with various acid chlorides and
30

then subjected them to Pries rearrangement* Boon-Long - 

has also prepared the 4,4-dihydro3ty-3,3-dlacetylbipheryl 

by the same method* Ha prepared the biphenol dilaurates 

which were then subjected to Pries rearrangement.4,4- 

Biphenyl dilaurate on Pries rearrangement gave the 3,3- 

derivative while 2,2-biphenyl dilaurate failed to undergo 

Pries reaction under the same conditio n*4-Acetoxybiphenyl 
with aluminium chloride in tetraehloroethane at I40°gave 

4-hydroxy-3-aCetylbipheryl3i> whereas 4-benzoyloxybipheiyl
i 32gave 4-hydro xy-4-benzoylbiphenyl *



92
The present work deals with the Fries rearrangement 

of 2,2-diacetoxy and 2,2/,1+,i+~tetraacetoxy biphenyl and 
the Friedel-C'rafts acylation of 2,2-dihydroxy-2,2‘i4-,4- 

tetrahydroxy-, 2,2- and ^,4-dimethosy-, 2,2,4-,4» and 
2,2', 5,5-tetramethoxy biphenyls with a view to study the 

pattern of these reactions in the biphenyl series but 
also with a view to get G-acylbiphenyl derivatives as 

intezmediates for other studies*

Fries rearrangement of 2,2-dlacetoxybiphenyl s
/ . . 332,2-Diacetoxybiphenyl (I) on Fries migration

o ✓with anhydrous aluminium chloride at 110-20 gave 2,2- 

dihydroxy-5,5-diacetylbiphenyl (IT) which on methylation 
gave the dimethyl ether (III)* The dimethyl ether on

H O OH

IV VII
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oxidation with alkaline potassium permanganate gave

2,2-dime thoxy biphenyl 5-dicarboxylic acid (IV) which

was identical with the product obtained on oxidation of

2,2-dime thoxy-5* 5~dn(ghloromethyl)biphenyl"' as seen try 

direct comparison.

The above ketones are characterised by the prepara­

tion of its di-(2,4-dinitropherylhydrazone) .

Frledel-

biphenyl and its dimethyl ether :

2.2- Dihydroxy biphenyl (V) on Frie del-Grafts
oacetylation with acetyl chloride at 120 in the presence 

of anhydrous aluminium chloride gave 2s2-dihydroxy-555- 

diacetyl biphenyl (II) as seen by direct comparison with
B.bove t

the product obtained on Fries migration of 2,2-diacetoxy-
A

biphenyl. An alkali insoluble ketone was also isolated 

from the reaction mixture which was 2,2-diace toxy~5,5- 

diacetylbiphenyl (VI). On hydrolysis with 10 % sodium
it s

hydroxide gave 2} 2-dihydroxy-5,5-diacetyl biphenyl (II).
A

2.2- Dimethoxybiphenyl (VTI) on Friedel-Crafts 

acetylation with acetyl chloride in the presence of 

anhydrous aluminium chloride gave 2,2-dimethoxy-5?5- 

diacetylbiphenyl (III) which was identical with the 

product obtained on methyl at ion of 2,2-dihydroxy~5s5” 

diacetylbiphenyl (II) as seen by direct comparison •

tohe^yl s
4-,^--Dimethoxybiphenyl (VIII) on Friedel-Grafts
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, ©CHx

VIII ix

£TM
COCN’<3

COcH

OH

acetylation afforded the 3»3*-diacetyl derivative (IX) which 

was identical with the product obtained on methylation of 
3,3-diacetyl-!+t4/**dih5rdro3'ybiphersyl prepared by the Fries

, ,/ 3o
migration of H^H-diacetoxybiphenyl according to Boon-Long

as seen by direct comparison.

The di~( 25if-dinitrophenylhydrazone) of the above

diacetyl derivative was also prepared.

3 52,^^--Tetraacetoxybiphenyl (X) on Fries
. 0migrat ion with anhydrous aluminium chloride at 130-40 

afforded 2,2/, 4-, -tetrahydroxy ~5,5-diac etylbipheryl (XI) 

which on methylation gave the tetramethyl ether (XII). 

This on oxidation with alkaline potassium permanganate 

afforded 2,2/,4-,^»tetramethoxybipheryl-5» 5-diearboxylie 

ac:id (XIII) as seen by direct comparison with the product 

obtained on oxidation of 2?2/s4-,^-tetramethoxy-5»5-di- 

(chloromethy ^biphenyl.
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OH ocoeH,, OH

ocochj

0COCH,

0COCW3

X

OH

XI
1

\
XIV

xva
XVII

Hooc COOH

CH3O QCI-ij

XIII



The di-(2,*f-dinitropherylhydrazone) of the abov§6 

diacetyl derivatives was prepared*

An isomeric product isolated from the reaction 

mixture has been tentatively assigned the 3,3-diacetyl 

structure (XI?) as the nup.of this produet is in close
36

aggrement with the same product obtained by Apsimon et al • 

by a different method. This on methylation gave the 

tetramethyl ether (XI?a).

A tetraacetyl derivative was also isolated to 
which the 2,2^,1f-tetrahydroxy-3>3»5j5-tetraacetylbiphei^l 

(X?) structure has been tentatively assigned. On 

methylation it gave the tetramethyl ether (X?a)*
Fries migration of 2,2/,if,i/-tetraacetoxybipheryl 

(X) at room temperature with aluminium chloride in 

nitrobenzene gave the same three products as described 

above.

Friedel-G£afts, acetylation of 2*.2li».lf»tetrabydro:xy- 

biphenyl and its tetramethyl ether
2,2/,lf,,+yTetrahydroxybiphenyl (X?I) on Friedel- 

Crafts acetylation with acetyl chloride at 110-20° in 

the presence of anhydrous aluminium chloride gave a 

tetraacetyl derivative same as described above to which 
2,,¥-tetrabydroxy-3,3',5,5-tetraacetylbipheryl (X?) 

structure has been tentatively assigned.

It was characterised by the preparation of its 
tetra-(oxime)

2,2/,if,4—Tetramethoxybiphenyl (X?II) on Friedel- 
Crafts acetylation with acetyl chloride at 10° in the 

presence of anhydrous aluminium chloride gave 2,2',4,*f- 

tetramethoxy-5,5-diaeetylbiphenyl (XII) as seen h? direct
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comparison with the product obtained on methylation of 

2,2/,lf,4»tetrahydroxy'-5,5-diacetylbipher§rl (XI) described 

before.

2,5,5-Tetramethoxybipheryl (XVIII) on 

Friedel-Crafts acetylation with acetyl chloride in preserve 

of anhydrous aluminium chloride gave 2,2^5j5“tetrametho3§r~ 

4,4-diacetylbipheryl (XIX) which on oxidation with alkaline

OCH- c%0 OCH-s

cho OcHt
v3

XVIII

CH° °cH.3

XIX

CI+jO___ ___/»<=Hs

HOOC-/ \-------VcooH

et^o 0CH3

XX

potassium permanganate furnished 2,2/,5,5-tetramethoxy-

biphenyl"4-Ji/-dicarboxylic acid (XX) as seen by direct

comparison with the product obtained on oxidation of

2,2^ 5, J^tetrsmethoxy A^-dichloromethylbiphenyl* 
di

The (2,4-~(dinitrophewlhydrazone) of the above 

acetyl derivative was also prepared*
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EXPERIMENTAL

(a) Fries rearrangement of 2,2-diacetoxy biphenyl s

2,2-Dlacetoxybiphenyl (2 g \ 0.01 M) was mixed

with anhydrous aluminium chloride C5*3 g. ; O.Oh M) and
oheated in an oil bath at 110-20 for 4- hours. The reaction

mixture was cooled and ice cold hydrochloric acid was

added. The product obtained crystallised from acetic acid, 
om*p. 275 • Yield l.Vg.

Analysis : Found i G, 70.6 % : H, 5.3 %*

Gi6^1404 requires : G, 71.15. ; H, 5*2^*

(b) Friedel-C

biphenyl :Hlll*|i.lA KIWO.. 111

A mixture of 2,2-dihydroxy biphenyl (1.86 g.$

0.01 M),acetyl chloride (3«12 g. $ O.Oh M )and anhydrous

aluminium chloride (5.3 g. j 0.0h M) was heated in an oil 
obath at 110-20 . Iee-®old hydrochloric acid (1 ; 1) 

was added to the reaction mixture and the product obtained 

was extracted with sodium hydroxide. The alkali soluble 

product was reprecipitated by the addition of hydrochloric 

acid and crystallised from acetic acid. Mixed m.p. with 

2,2~dihydro xy-5*5-diacetvlbipheryl obtained in the Fries 

rearrangement of 2,2-diaeetoxybiphenyl as described above 

was not depressed.

2,2-Dlac etoxy -5, 5-diacetylbi phenyl :

The alkali insoluble product from the above



reaction mixture was crystallised from benzene in white 
^ oneedles, m.p. 150 .

Analysis : Found : 0,67*6 % 5 H,5.3 

02oHi8°6 requires s 0,67*8^ ; H,5.1

99

s 2,2-Dlacetoxy-5,5-diac.etyl biphenyl (0.5 g.)

was heated on a steam ba.th with sodium hydroxide (10 ml. 5

10 % ) for 2 hours. The product obtained on acidification
0-

crystallised from acetic acid, m.p.275 * Mixed m.p. with
/ . /

2,25-dihydroxy-5,5-diacetylbiphenyl described above was 

not depressed.

2,2~Diacetoxy-5,5-diacetylbipheryl was also 

prepared as follows s 2,2~Dihydroxy~5,5-diacetylbiphenyl 

(0.5 g«) was mixed with acetic anhydride (5 ml.) and 

freshly fused sodium acetate (1 g.) . The mixture was 

heated on a steam bath for 2 hours and then poured into
m-prO-lS0

water. The product crystallised from benzene^ Mixed m.p. 

with the above product was not depressed.

2,2-Dihydroxy-5>5-diacetylbipheryl (0.5 g.) was

dissolved in minimum quantity of alcohol and 2,i*—dinitro-

phenylhydrazine hydrochloride in alcohol was added. Tnw

mixture was refluxed on a steam bath for 30 mimtes and

the product obtained on cooling the reaction mixture was
0

crystallised from nitrobenzene, m.p.300 .

Analysis s Pound : ®T, 17.8 %. 

cz8H220ioN8 requires t N, 17.8 %*
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(a)

biphenyl %«»i^. m Tt "C ■

ir&a£J&3&Sb§29& :

2,2-Dihydroxy-5,5-diacetylbiphe3yl (1 g.) was

refluxed in acetone (50 ml.) with dimethyl sulphate (2 g.)

and anhydrous potassium-carbonate (10 g*)for 8 hours on a

steam bath. The product obtained on removal of acetone and

addition of water crystallised from be nze re-petroleum ether, 
om.p. 163 •

Analysis : Found % G, 72.8 % ; H,6.1 %•

Ci.8Hi80i*. requires : C, 72.5 j H,6.0

(b) Friedel-Grafts acetylation of 2.2-dlmethoxy-. w I' ■, II. ail ' ■ MIS' "Sii "im ru»ii'» 'I'-a -Ml tumic."1 CJ "■»! • r»ii“»"»ii I' Ml 'Mrii'—l'Ma m " it

biphenyl ;

2,2-Dimethoxy biphenyl (2.1 g. ; 0.01 M ) was

dissolved in carbon disulphide and acetyl chloride (3.1 g.$

0.04- M) and anhydrous aluminium chloride (5.3 g. j 0.04- H)
0

was added. The reaction mixture was kept below 10 for

1 hour and then decomposed with ice-cold hydrochloric

acid. The product obtained was washed with alkali to

remove the demethylatddn product if ary ard then

cry stall ised fbom benzene-petroleum ether. M.P, and.

mixed m.p. with 2,2-dimethoxy-5,5~diacetyl-bipheiyl
, odescribed above was 163 «

The di-(2,4—dinitropheqylhydrazone) : Prepared
0as before and crystallised from nitrobenzene, m.p.310 . 

Analysis s Found s N, 16.8

G30H2AN80i0 requires s K, 17.0
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Oxidation of 2,2-dimethoxy-5»^diacetylbiphenyl :

The above dimethoxy diacetyl derivative (0.5 g.)

was suspended in sodium hydroxide (10 g. | 10 ml. water)

and heated on a steam bath with potassium permanganate

(1 g.) for 2 hours. The reaction mixture was tie n filtered

and the filtrate acidified with hydrochloric acid. The

acid obtained was purified through bicarbonate treatment
oand crystallised from acetic acid, m.p. 340 . Mixed m.p. 

with the 2,2-dimethoxybiphenyl-5,5-dicarboxylic acid
34

obtained according to Mathai and Sethna was rot depressed®

Frledel-Crafts acetylation of 4-.^-dimethoxybiphenyl i 

3.3-Diacet.yl-4,."dimethoxybiphenyl s

4,4-Dim ethoxy biphenyl (2.1 g. ; 0.01 M) in 

carbon disulphide (30 ml.) 'was mixed with acetyl chloride 

(3.1 g. ; 0.04 M) and the reaction mixture was cooled 

in ice. Anhydrous aluminium chloride (3.1 g. j 0.04 M) 

was added and the reaction mixture stirred till a 

pasty mass was formed. Tt was kept for 1 hour in ice 

and ice-cold hydrochloric acid was then added. The 

product obtained was washed with sodium hydroxide to 

remove the demethylated product if any and crystallised 

from alcohol, m.p. 148 . Yield 1.8 g. Mixed m.p. with the 

product obtained on methylation of 3,3-•diacetyl-4,4-
' 30

dihydroxybipheryl,prepared according to Boon-Long^ 

was rot depressed®'
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The dl-( 2.^-fllHttrpBtelEiteaagiJBl. ! Prepared

as before and crystallised from nitrobenzene -xylene, 
onup*302 «

Analysis : Found i N, 16.7 %•

C3OH2^0i,0Ng irequires : N, 17.0 %.

biphenyl :
(a) 2,2^ 4-14-- Te t rahy dro xy 5 - di ac e ty l b ip h e ry 1 :

An initimate mixture of 2,2^4,4^-tetraaeetoxy-

bipheryl (3 g* ? 0.01 M ) and anhydrous aluminium chloride
c(5.3 g« ; 0.04- M) was heated in an oil bath at 130-4-0 

for 4- hours. The reaction mixture was cooled and then 

treated with ice and hydrochloric acid. The product 

obtained was extracted with ether. The ethereal layer 

was extracted repeatedly with alkali. The product obtained 

on acidification of the alkaline extracts crystallised 
from alcohol, m.p. 236°. Yield 0.9 g.

AfiaiXji£ i Found : C, 63*4- % *, H, 5*0

ci6Hi4.06 requires : C, 63.5 % \ H, 4.6

t r / After separating the 2,2,4-,4~tetrahydroxy-5,5-

diacetylbip hexyl through ether extraction the product
insouble in ether was crystallised from xylene, m.p.245° 
field 0.8 g. Mixed m.p with the ^veeTwas depressed hy i*5 °

Analysis • Found : C, 63*8 % \ H, 4-«5 %•

requires s C, 63*5 ^ 5 H, 4-.6 %•
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Apsimon et al« x prepared the same compound 

' o
by a different method reported m*p® 2Lf8A9 •
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After separating the two diacetyl derivatives

from the Fries reaction mixture, a product- insoluble in

xylene was obtained whic h cry stall! sed from diphenyl 
oether, mup. 302 . Yield 0,6 g*

Analysis : Found : C, 62®4- % ; H, %<>

C'aoHisOg requires : C, 62*2 % ; H, ^-*7 %»

The'same three products were isolated when the 

reaction was carried out in nitrobenzene solution as 

follows :
2,2/,4-,l/-Tetraacetosybipheryl (3 g. 5 0*01 M ) 

was dissolved in nitrobenzene (20 ml*) and anhydrous 

aluminium chloride (5®3 g* 5 0.04 M ) in nitrobenzene 

(20 ml*) was added* The reaction mixture was kept at room 

temperature for if8 hours. Ice cold hydrochloric acid 

was then added and the product obtained on removal of 
nitrobenzene gave 2,2^4,4/-tetrahydroxy-5,5-diacetylbipheryl, 

2,2(,4,l/-tetrahydroxy~3,3-diacetylbipheryl and 2,2^,^- 

tetrahydroxy-3,3^5,5-tetra&.cetylbiphenyl* Mixed m.ps. 

with the products described above were not depressed®

2* 2^ 4-, 4-Tet ram ethoxy -5_, 5-diacet.ylbipheryl :

2,2/,4,1/-Tetrahydroxy-5,5-'diacetylbipheryl (0.5 g.) 

was dissolved in dry acetone (50 ml.) and refluxed with
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dimethyl sulphate (1 g.) and anhydrous potassium

carbonate (5 g.) for 8 hours* The white solid obtained

on working up the reaction mixture as before crystallised
ofrom benzene in white needles, 214- .

Analyst p : Found i G, 67*0 /£ $ H, 6*1 %•

CaoHggO^ requires i C, 67*0 % ; H, 6.1 %•

(b) Frledel-Crafts acetylation of 2«g( 4, .4~_t et ra -

A solution of 2,2^ 4, ^-te tram ethoxy biphenyl

(2.7 g. $ 0.01 M ) and acetyl chloride (3.1 g. $ 0.04 M)

in carbon disulphide (30 ml.) was cooled in ice.

Anhydrous aluminium chloride (5.3 g* ? O.o4 M ) was added

and the reaction mixture stirred till a pasty mass was
0

formed. After keeping fcrl hour below 10 the carbon

disulphide was removed by decantation and ice cold

hydrochloric acid was added. The solid obtained was

washed with sodium hydroxide to remove the demethylated
. 0

product if ar$r and crystallised from benzene,ro,p.214 . 

Mixed m.p. with the dimethyl ether described above was 

rot depressed.

The di-( 2.4-dinltrophenyOiydrozo re ) : Prepared 

as before and crystallised from nitrobenzene gave m.p.

: N, 15*2 

% N, 15.6 %•

0
301 .

^32^30^x2^

Found

requires
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Oxidation oJ 2^L*ArJia&iamaiBZZ=5*Ss£l3&S$l[l-

biphenyl :
2,?/,>+, ^-Tetramethoxy-5,5~diac ety lbiphery 1 (0.5 g.) 

was suspended in sodium hydroxide (10 g. in 10 ml. water), 

potassium permanganate (2 g.) was added and the reaction 

mixture heated for 2 hours, on a steam bath. The product 

obtained on working up as before crystallised from 
alcohol. Mixed m.p. with 2,2/,lf,lf--tetramethoxy-5,5/- 

dicarboxylic acid obtained by the oxidation of 2,2^,4- 

tetramethoxy-5,5-dichloromet.hyl derivative as described 

in Chapter II was not depressed.
2,2^^-Tetramernoxv-t. i-aiac 

Prepared by refluxing the dihydroxy diacetyl- 
biphenyl (0*5 g.), described above^in acetone (50 ml.) 

with dimethyl sulphate (3 g.) and anhydrous potassium 

carbonate (15 g.) for 8 hours on a steam bath. The 

product obtained on working up as asual crystallised
ofrom benzene-petroleum ether in white needles, m.p. 144 .

Analysis ; Found : C, 66.6 % ; H, 5-9 %.

c22h22°6 requires : C, 6?.0 % 5 H, 6.1 %.
3 6Apsimon et al. who prepared this compound

by a different method gave m.p. 136 •

Friedel-Crafts acetylation of 2. 21^,4-tetra- 

hvdroxvblnhe nyl :
£a^ih>-j£^^r§M^QJg^_r3^^_5-,tetraag etylbipheryl: 
2,2^, H^-Tetrahydroxy biphenyl (2.2 g. $ 0.01 M), 

acetyl chloride (3.1 g. ; 0.04- M ) and anhydrous aluminium
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chloride (9.3 g. ; 0t07 M ) was heated in an oil hath 

oat 120 for 2 hours. The product obtained on addition 

of ice and hydrochloric acid was extracted with sodium 

hydroxide. The alkaline solution was acidified with 

hydrochloric acid and the product obtained crystallised 

from diphenyl ether. Mixed m.p. with 2,2,4,lH-tetrahydroxy- 
3,3;, 5,5»-tetraacetylbipheryl described before was not 

depressed.

..2f2lk.it~Tetramethoxy -31.3\ 5T 5-tetraac etylbiphenyl t

Prepared by refluxing the above tetrahydroxy-

bipheryl derivative (0.5 g.) in acetone (25 ml.) with

dimethyl sulphate (2 g.) and anhydrous potassium carbonate

(8 g.) for 8 hours on a steam bath and the product

obtained on working up as usual crystallised from
opetroleum ether in white cubes, gave m.p. 95 .

Analysip t Pound s G, 65*2 % ; H, 6.0 

c2i*H2608 requires i C, 65.1 % | H, 5.8 %,

The^ tetra,"(oxime) s The tetramethyl ether (0.5 g.)

was dissolved in alcohol and refluxed with hydroxylamine
Sind

hydrochloride (1 g.) in water neutrallia-ed with potassium
Os- g-) A

hydroxide on a steam bath for 2 hours. Alcohol *ras

distilled off and the product obtained on cooling
ocrystallised from alcohol, m.p. 150 •

Analysis : Pound ; N, 10.8 %. 

c24h3on»<.08 requires : N, 11.1 %.

\



-griedel-Crafts_acetyiatipn of 2T 5,5-tetra-

^ih,4~dinc e ty 1 b ip he nvl :

A mixture of 2,2^5,5-tetramethoxy biphenyl (2.7 g.j 

0.01 M ) and acetyl chloride (3.1 g. ; 0.04 M) in carbon 

disulphide (30 ml.) was cooled in ice. Anhydrous aluminium 

chloride (5*3 §• 5 0.04 M) was added and the reaction

mixture stirred till a pasty mass was formed. The 

product obtained on addition of ice cold/hydrochloric 

acid was washed with sodium hydroxide to remove the 

demethylated product and crystallised from xylene in 
white needles, m.p. 197°.

Analysig : Found ; c, 67.3 % \ H, 6.4 %.

C20h2206 requires : C, 67.0 % 5 H, 6.1 %.

dl^l_2_,4-dinitrophenylhydrazone): Prepared 

as usual and crystallised from nitrobenzene gave m.p.299°.

Am3£Si& j Found ■ : N, 15.7 %, 
C32H3o%0i2 requires : N, 15.6 %*

Oxidation of^ 1e t r am e tho xy -4.4 - d i a o e t.v 1 -

biphenyl :

2?2»5,5rTetramethoxy-4,4-diacetylbipherryl(0.5 g.)

was suspended in sodium hydroxide (10 g. ; 10 ml. water), 

potassium permanganate (2 g.) was added and the reaction 

mixture heated on a steam bhth for 2 hours. The reaction 

mixture was worked up as before andAcrystallised from
Qalcohol, m.p.255 . Mixed m.p.with the acid obtained on 

oxidation of 2,2'',5,5~tetramethoxy-4,4-di-(chloromethyl)

biphenyl as described in Copter II was rot depressed.
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