CHAPTER IV

SYNIHESIS OF SOME C-ACYL DERIVATIVES OF
' BIPHENYLS "



CHAPTER 1V

Synthesls of some Ce-geyl derivatives of bipheryls:

Friedel-Crafts and Fries reactions are well krown
reactions for the synthesig of Ceacyl derivatives of
pherclic substances. The different types of Friedel-
Crafts reactions including Fries rearrangement have been
comprehensively reviewed in a recent monographl +As the
present work deals with the acetylation of biphenyl
derivatives the previoug work in this fleld is briefly
reviewed here.

Phosgene and biphernyl react inthe preserce
of anﬁydrous aluminium chloride to give K, k-biphenyl

a- -
ketone- 7,
COCl, + 2C¢HsCyHg — (C6H5-C6H“)2C'0 + 2HC1

Adam3 reported that acetyl chloride and bipheryl readily
undergo Friedel-Crafts reaction to yield hegeetylbipheryle
However, Silver and Iym,v'yl"L found that the product obtai\ned
was 4,4’-—diacetylbipheryl. 1+—Ch10roacetylbipheryls was
obtained when Friedel-Crafts reaction was carried out on
biphenyl with chloroacetyl chloride and anhydrous aluminium
chloride. Silver and Lowyl* prepared k,Y-dihloroac etyl)-
biphenyl in 35 per cent yield by reacting excess of
chlorcacetyl chloride with biphernyl in the preserce of

excess of anhyvdrous aluminium chlorige.
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Willgerodt and Sc:holi:zé reacted equimolecular
gquantities of bipheryl and propicrnyl chloride in carbon
disulphide in the presence of anhydrous aluminium chloride
and reported the formation of m-propiornylbiphernyl. Machlig
and Blachard? however, reported the formation of
p-propiornylbiphenyl when propiormyl chloride was reac\ted
with biphernyl. Biphényl or substituted biphenyls have
been reacted with stearoyl chloride and other higher fatty
acié chlorides and slkyl ketones obtaineda. Oxalyl chloride
on reaction with biphenyl in the presence of agnhvdrous
aluminium chloride and carbon disulphide gave Qé’éheml
carboxylic acid in 75 per cent yield. Biphenyl and oxslyl
chloride easily yield the mom carbozylic acid, while
p,p~dimethylbipheryl gives mainly the 2,2-dicarboxylic
acid with a small amount of moro carboxvlic acid and a

large amount of p,p-dimethyl phenanthrer;e quirore.

-
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Bipheryl with fumaryl chloride and aphydrous aluminium
chloride in benzere solution gives bis (p-pherylbenzoyl)
ethylere’ "
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The chloride of bipheryl 2,2 dicarboxylic acid
exists in two types of produets in Friedel-Crafts
r«eactions». Ore type comprises 2,21d1aroylbiphemrls and
the other L-aroyl fluoremngs and the I'1-—3.1:03!3.--9,9-diauc':>r1

fluoreresderived from themio .
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Wolf reacted bipheryl with benzoyl chloride in
the presence of aluminium chloride and obtaired %,¥-di-
benéoylbiphezwl. Gomberg and Bailar}»z prepared Ll--bromg-li-'—
pheryl-,3 -bromo -h-'-phewl-and 2-bromo -1+’-phe nyl=bemzopherone
accordirg to the resction

Br(o,m,p)
‘ 4/
c?/ + Cg¢H;CgHs
/ Neooa -
l Br{o,m,p)
HOl + cgB

COC¢HyCeHy

Cinnamoyl chloride reacts with bipheryl to give Y-pheryl
. M3
chalecore.. , ‘
Ce¢HsCH = CHCOGL + C¢H5C¢Hy —>
CgHsCH = CHCOCH,CgHg + HCL
iy ~
Scholl and Seer. obtaired B-xeryl lenaphthyl ketone

L3



in 48 4 yield when naphthoyl chloride was reacted with
biphernyl in the presemce of aluminium chloride. The
corgensation of bipheryl with 2-methyl-l-naphthoyl
chloride led to the formation of l-(4-pherylbenzoyl)
2-methyl nsphthalene together with some correspording
di—k.etone‘s. Sehlonk and Braunsxé reported the formation
of 1,4-bis(4-phernylbenzoyl)benzere from terephthaloyl
chloride and bipheryl. Phthaloyl chloride with bipheryl
afforded dixenylphthalidew, p-Xeryl sulphoryl chloride
and 'tJ:'LpheJ:;yl~ y‘ielded di-p-xenylsulphonelg. 1-b--E’chyl--%’--
acetylyk-methyl-Y-acetyl- and L4-methyl ali-benzoylv biphenylg
were prepared from Y%-ethyl-and 4emethyl-biphernyl¢ using
acetyl chloride or benzoyl chloride with alumini\mi chloride
in the preserce of carbon disulphidew. lf-aEthvl-l{-butyroyl’,
l-ethyl-Y-benzoyl, l+---'e'tk‘1yl»—br"»(p\hen‘,flac:ety?i.)",’+-°etlr1;~,r1-=-1+i-
caproyl, 4-ethyl-4-anisoyl- bipherylg were obtained when
heethyl bipheryl was reacted with thufyrdyl chloride,
benzoyl chloride,benzylchloricie,hexyl chloride ard
p-methoxybenzoyl chloride respectively. 4-Benzoylbiphernyl
with acetyl chloride and aluminium chloride gave l-benzoyl-
lf'wacetyl binhenylzo. Friedel-Crafts acylation of
3,4-C1(Me0)C4HyPh with aliphatic ard aromatic acid chlorides
were shown to give p-[j,%—Cl(MeO) C16H3j (3;61‘13(10112l
Recently; Friedel-Crafts alkylation and acylation
on z,aidimethoxybiphenyl have been carried out by Buu-Hoi
and co=-workers22 with different molecular proportions of

alkyl and acyl chlorides and they obtained 5-alkyl and

hY



5-acyl derivatives. These akyl amd acyl 2,2-’-d§.met.ho:<ys-
biphenyls on demethylation with pyridine hydrochloride

gave the substituted dibenzofurans.
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van Arendonk et al.z'3 obtained the 3,3’-—diacetyl
derivative when the Friedel-Crafts acetylation of 2,2,6,6
tetramethoxybipheryl was carried out with acetyl chloride
in carbon disulphide usirg anhydrous ferric chloride as
the catalyst,where”as they isolated the 3,3)5,5-tetra-
acetyl derivative ‘when the acetyiation was done with
acetic anhydride in presence of aluminium broriide.
Friedel-Crafts reaction has been carried out
with ore mole of succinic anhydride or its derivatives
on 2,25 and 4,Y-dimethoxybipheryls by Baddar et al.
ard they obtained the 5 and 3=-substituted products
respectively. Similarly Friedel-Crafts phthaloylation
of 4,{-dihydroxybiphenyl and 4,4-dimethoxybiphenyl have
been reported by Seholl and Seer ~ am they obtaired the
moro and disubstituted products depending upon the
conditions, but they could isolate. only the
demethylated product in the case of 4,¥-dimethoxvbipheryl.
2,24, 4-Tetramethoxybiphenyl with succinic anhydride and

aluminium chloride in nitrobenzere gave 2,2)4,4-tetramethoxy

26
5,5{—di(’3—0arboxypropioryl) biphenyl . Brockmann and
27
co-workers carried out.the succiroylation of
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2,2,5,5rtetramethoxybipheryl and the 2,2,5,5-tetranethoxy-
4,¥-bis(3-carboxypropioml) bipheryl formed was cyclised

to bimphthazarin,using gluminium chloride and sodium chloride mixture.
€O CHy CHy COOH

©CHy O ocHy
|
s 0 g
7, CHS
T eno O 3
3
ocH; och,

COCH,CHaCO0H

28
In this laboratory Mathai and Sethna  have’
studied the succlmylation of 2,2-8.::1 lh,lf»dimethoxybiphewl

with excess of succlinic anhydride in the preseme of
anhydrous aluminium chloricie in nitrobenzers medium and
‘obtalned the 2,Z-dimethoxybipheryl-5,5-bis- ¥ -ketobutyric
‘acid and 4,4-dimethoxybipheryl-3,3 bis~ ¥ -keto_butyric
acid respectively.Thiey have also studied the pthaloylatlon

?»dimethoxybiphemrl with p/,j:halic anhydride in presence

of anhydrous aluminium chloride in nitrobenzere and
obtaired 2, 2-dimethoxy =5 ’ 5-bis-(9,~c arboxybenzoyl) biphenyl.

, Stoughton et al have prepared the asters of
k,l{»dihydmxybipheml with various acid chlorides ami
then subjected them to Fries rearrangement. Boon—Iongs?
has also prepared the Y4,4-dihydroxy-3,3-diacetylbipheryl
by the game method. He prepared the bipheml dilaurates
which wers then subjected to Fries rearrangement.k,lf-
Bipheryl dilaurate on Fries réarrangement gave the 3,3’-
derivative while 2,2:-bipheny1 dilaura*?e failed to undergo
Fries reaction under the same condition.i-Acetoxybiphenyl
with aluminium chloride in tetrachloroethane ‘at 140 gave
-—bydroxy-—3-acetylbipherwl whereas Lr-—‘benzaylcxyb:L;ohex:;srl
gave %-hydmw-%-benzoylbszphenyl
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The present work deals with the Fries rearrangement
of 2,2-diacetoxy and 2,2)k4,Y4-tetraacetoxy biphenyl and
the Friedel-Crafts acylation of 2,2idihydr6xy—2,2;1+,¥-

7 / ’ /
tetrahydroxy=-, 2,2- and 4,4-dimethoxy-, 2,2 k,4~ ard
2,2,5,5<tetramethoxybiphenyls with a view to study the
pattern of these reactions inthe biphenyl series but @nd
also with a view to get C~acylbiphenyl derivatives as

irtermedistes for other studies.

Fries rearrangement of g,z’—digcetogggbipher;g; :
323
2,2.Diacetoxybipheryl (%)~ on Fries migration

4]
with anhydrous aluminium chloride at 110-20 gave 2,25
dihydroxy=5,5°diacetylbipheryl (TT) which on methylation
gave the dimethyl ether (III). The dimet hyl ether on

CH50< COCHz
CH,C00 oca CH <
v \ Vi
eHec //COCH “Hpoc  COCH;
e
Q M ) — < /H )
€H3¢00 OCOCH3 c%o OeHs
1 7 111
Hooc Ccoon
CHO ocH 5 EH0 O cHz

W Vil
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oxidation with alkal¥ne potassium permanganate gave
2,2-dimethoxybipheryl 5,5-dicarboxylic acid (1V) which
was identical with the product obtaired on oxidation of
2, 2-dime thoxy -5, Sidi@hloromethyj)biphexwlsu as seen by
direct comparison:

The above ketones are characterised by the prepara-
tion of its di~-(2,4-dinitrophenylhydrazorg) .

Friedel-Crafts acetylation of 2.2¢dihydroxy-
biphernyl and its dimethyl ether :

2, 2.Dihydroxybipheryl (V) on Friedel-Crafts
acetylation with acetyl chloride at 3.,.’200 in the presernce
of anhydrous aluminium chloride gave 2,2id,ihydroxy—5,55-
diacetylbiphernyl (II) as seen by direct comparison with
the product optairggfg‘ﬁeFries migration of 2,2i-d1aceto:w»
bipheryl. An alkali insoluble ketone was also isolated
from the reaction mixture which was 2,2%diacetoxy-5,5-
diacetylbiphenyl (VI). On hydrolysis with 10 % sodium
hydroxjdej\tgave 2,é’«-dihydro,xy»i,Sf-diacetylbiphewl (ID).

2,2-Dimethoxybipheryl (VII) on Friedel-Crafts
acetylation with acetyl c¢hloride in the presence of
anhydrous aluminium chloride gave 2,2i—dimethoxy»5,5i
diacetylbiphenyl (III) which was identical with the
product obtainmed on methylation of Q,Qidihydroxy-vS, 5:;
diacetylbiphenyl (II) as seen by direct comparison .

Friedel-Crafts_acetylation of 4,4-dimethoxy -
biphewl :

iy, 4-Dimethoxybipheryl (VIIT) on Friedel-Crafts
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acetylation afforded the 3,3’-—diacetyl derivative (IX) which
was ldentlcal with the product obtained on methylation of
3,3’-diacetylv%,lz-’»dihydrombiphenyl prepared by the Fries
migration of L+,l+’--dz‘.a<:etczxybipheny‘l according to Boonchmg30
as seen by direct comparison.

The di-(2,4-dinitrophernylhydrazone) of the above
diacetyl derivativeﬂ was also prepared.

Fries rearrangement of 2,25k M-tetraascetoxy-
bipheryl :

2,254, ¥-Tetraacetoxybiphenyl 35(}{) on Fries
migrat ion with anhydrous aluminium chloride at 130-400
afforded 2,Z,k4,Y-tetrahydroxy-5,5 diacetylbiphenyl (XI)

which on methylation gave the betramethyl ether (XII).
This on oxidation with alkaline potasslum permanganate
afforded 2,2%4,Y-tetranethoxybipheryl=~5,5=dicarboxylic
acid (XIII) as seen by direct comparison with the product
obtained on oxidation of 292;%,#/—tetramethoxyw5,5idi~

(ehloromethylpiphenyl.
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The di-(2,%-dinitropherylhydrazone) of the abovd{
diacetyl derivatiérés was prepé.red.

An igomeric product isolated from the reaction
mixture has been tentatively assigned the 3,3-diacetyl
structure (XIV) as tI® m.p.of this product is in close
aggrement with the same product obtaired by Apsimon et al s
by a differemt method. This on methylation gave the
tetramethyl ether (XIVa).

A tetraacetyl derivative was also isolated to
which the 2,2)4,4-tetrahydroxy-3,3,5,5~tetraacetylbipheryl
(XV) structure has been tentatively assigred. On
methylation 1t gave the tetramethyl ether (XVa).

Fries migration of 2,2)4,{-tetraacetoxybipheryl
(X) at room temperature with aluminium chloride in
ﬁitrobenzem gave the same three products as described

above,

Friedel-Crafts acetylation of 25234, ¥ -tetrahydroxy -
bipheryl and its tetramethyl ether

] 2,2’,%,#;—Tetramdroxybipheml (XVI) on Friedel~-
‘Crafts acetylation with acetyl chloridelat 1].0-2(5o in
the presemce of anhydrous aluminium chloride gave a
tei;raacetyl derivgtive same as desceribed above to which
2,2, 4, ¥-tetrahydroxy-3,3,5,5~tetraacetylbipheryl (Xv)
structure has been tentatively assigred. |

It was charagcterised by the preparation of its

tetra-(oxime) A
2,24, 4-Tetramethoxybipheryl (IVII) on Friedel-
Crafts acetylation with acetyl chloride at 10° in the
presence of arhydrous alusinium chloride gave 2,2)4,Y-
tetrametho:q-5,5{-diacet;lbipheny}. (XII) as seen by direct

o
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comparison with the pro'du.ctl obtained on methylation of
2,2, 4,4 -tetrahydroxy -5, 5-diacetylbipheryl (XI) described

before.

Friedel-Crafts scetylation of 2,2,5,54tetra-
methoxybipheryl :
2}5,5-Tetramethoxybipheryl (XVIII) on
Friedel-Crafts acetylation with acetyl chloride in preserce
of anhydrous aluminium chloride -gave 2,2;5,5f-tetrametho:w~

k,¥-diacetylbipheryl (XIX) which on oxidation with alkalire

CH 0

[OCHz CHzQ OCHz ’
<\ />——<\ /> C.}-éOC«CocHS _
cuo OCHS cn&O OCHZ
XV111 RiX
CHz0 CHz O
cHE Wcu;ﬁcrw Hooccoou
c|-13 OC”& VcHg
x X%

potassium permanganate furnished 2,2,9, 5Ztetramethoxy -
bipher\yla#,lf-—diCarboxylic acid (XX) as seen by direct
comparison with the product obtéined on oxidation of
2,255, fi-tetrzn}ethoxy?#,l{odic hloromethylbipheryl,

The (2,%"dinitrophenylhydrazone) of the above
A
acetyl derivative was also prepared.
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EXPERIMENTAL

2,2-Dihy droxy=5,5-diacetylbipheryl :
(2) Fries rearrangement of 2,2-diacetoxybipheryl ¢

2,2.Dizcetoxybipheryl (2 g 3 0.01 M) was mixed
with avhydrous aluminium chloride (5.3 g« 3 0.04 M) and
heated in an oil bath at 1.10--.’«200 for 4% hours. The reaction
mixture was cooled and ice cold hydrochloric acid was
added. The product obtained crystallised from acetic acid,
MaDe 2'750. Yieltd 14 g

Apslysis : Found s Cy 706 % 3 Hy 5.3 %o

CieHi 0y requires ¢ G, 71.1 % 5 H, 5.2 %,

(b) Friedel-Crafts acetylation of 2.2%dihydroxy-
bipheryl :

A mixture of 2,2-dihydroxybipheryl (1.86 g.y
0.01 M),acetyl chloride (3012 g« § 0.04 M )and anhydrous
aluminium chloride (5.3 ge 3 O.04 M) was heated in an oil
bath at 11020 . Ice-eold hydrochloric acid (1 : 1)
was added to the reaction mixture and the product obtaired
was extracted with sodium hydroxide. The alkali soluble
prodmct was reprecipitated by the addition of hydrochlorie
acid and crystallised from acetic acid. Mixed m.p. with
2,2-dihydroxy-5, 5-diacetylbiphenyl obtakned in the Fries
rearrangement of 2,2C-diacetoxybiphenvl as described above
was mot depressed.

2,2-Discetoxy=5,5-diacetylbipheryl

The alkali insoluble product from the above



reaction mixture was‘crystallised from benzere in white

O
needles, m.pe 150 .

A sis : Fourd : C,67.6 %2 5§ Hy5.3 %
CaoHig04 requires ¢ C,67.8 % § H,5.1 %

Hydrolysis : 2,2iDi.aceto:{y«5, 5Ldiacetylbipheryl (0.5 g.)
was heated on a steam bath with sodium hydroxide (10 ml.;
10 4 ) for 2 hours. The product obtained on acidification
crystallised from acetic acid, m.p.275 . Mixed m.p. with
Q,QI;-dihydroxvaﬁ,5f-diacetylbiphenyl described above was
not depressed.

2,2LDiacetoxy-5,5-diacetylbipheryl was also
prepared as follows : 2,2LDihydroxy—5,5-l-diacetylbiphenyl
(0.5 g.) was mixéd with acetic anhydride (5 ml,) and
freshly fused sodium acetate (1 g.) . The mixture v}as
heated on a steam bath for 2 hours and then pgursd into
water. The product crystallised from ber\.zel'g;lp’bgif{ed MePa
with the ébove product was mot depressed.

The_di-(2,4-dinitrophernyl hydrazore) of 2,2%
m&midi.gcetv, lbipheryl :

2,2-Dihydroxy -5, 5~diacetylbipheryl (0.5 g.) was
digsolved in minimum quantity of alcohol and 2,4=-dinitro-
phernylhydrazine hydrochloride in alcohol was added. Tne
mixbure was refluxed on a steam bath for 30 mimtes and
the product obtzined on cooling the reaction mixture was
crystallised from nitrobenzere, m.p.3000.
Anelysis ¢ Found : ®, 17.8 2.

(32332203_0333 I’equires H N, 1708 %o



2,2-Dimethoxy -5, 5-diacetyibiphenyl :

() Methylation of 2,2-dihydroxy=5,5-diacetyl-
biphenyl :

“ 2,2-Dihydroxy-5, 5-dlacetylbiphernyl (1 go) was
reCluxed in acetore (50 ml.) with dimethyl sulphate (2 g.)
and arnhydrous potassium-carbonate (10 g.)for 8 hours on'a
steam bath. The product obtained on removal of acetone and

addition of water crystallised from benzere-petroleum ether,

MepPo 1630. ‘

Analysis { Found : C, 72.8 % 3 Hy6.1 %,
C.gH.80, requires : C, 72.5% § H,6.0 %«

(b) Friedel-Crafts_acetylation of 2,2-dimethoxy -
biphenyl

2,2-Dimethoxybipheryl (2.1 g. 5 0.01 M ) was
dissolved in carbon disulphide ahd acetyl chloride (3.1 ge;
0.0k M) ard anhydrous aluminium chloride (5.3 g. j 0.04 M)
was added. The reaction mixture was kept below 100 for
1 hour and then decomposed with ice-cold hydrochlorie
acid. The product obtained was washed with alkali to
remove the demethylatedﬁ product if amy amd then
crystallised from benzere-petroleum ether. M.P. and
mixed m.p. with 2,2-dimethoxy-5,5-diacetylbipheryl
described above was 1630.

The di-(2.%-dinitrophenylhydrazone) : Prepared
as before and crystallised from nitrobenzere, m.p.310°.
Apslysis : Fourd : Ny 16.8 %.

CaoHasNg0,p requires ¢ Ny 170 %»

—



101

/
Oxidation of 2,2-dimethoxy-5.5-diacetylbipheryl s

The above dimethoxy diacetyl derivative (0.5 g.)
was susgpended in sodium hydroxide (}O ge 3 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 gzid. The
acid obtaired was purified through bicarbonate treatment
and erystallised from acetic acid, m.p. 314»00. Mixed m.p.
with the 2,2-dimethoxybipheryl-5,5-dicarboxylic acid

H
obtained according to Mathai and Sethma’ " was mt depressed.

Friedel-Crafts acetylation of Ls:“Lrl--cil;‘t.me*-:hombiphenyl :

3, Y-Diacetylel. ¥-dimethoxybipheryl :

I, ¥-Dimethoxybipheryl (2.1 g. 3 0,01 M) in
carbon disulphide (30 ml.) was mixed with acetyl chloride
(3.1 g« 5 0.0% M) and the reaction mixture was cooled
in ice. Anhydrous aluminium chloride (3.1 g. 3§ 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 obtaired was washed with sodium hydroxide to
remove the demethylated product if any and crysballised
from aleohol, m.p. 148°. Yield 1.8 g. Mixed m.p. with the
product obtaired on methylation of 3,3:—diacetyl=-’+,4/—
dihydroxybipheryl,prepared according to ‘Boon—Longio

was mt depresseds’



The di-{2,4-dinitropherylhydrazone) : Prepared
as before and crystallised from nitrobenzere -xylens, .

0
MepPe302 5

[ 14

A!Ely S,‘:!-_‘g_ : Found N, lée? %o

030H260L0NS :requires N, 17 0 %0

..

Fries rearrapgement of 2 _g; tetrasceto

biphenyl
(a) g,,,‘z/, l*ra,l{f-Tetrahzgro;z N 5_}_.@;,&_933;@ lbipheryl :
An initimate mixture of 2,2;k,Y-tetraacetoxy-

bipheryl (3 go § 0.01 M ) and anhydrous aluminium chloride
(5.3 g+ 3 0.04 M) was heated in an oil bath at 130-40°

for 4 hours. The reaction mixture was cooled and then
treated with ice and hydrochloric acid. The product
obtained was extracted with ether. The etheraal layer

was extracted repeatedly with alkall. The product obtained
on gcidification of the alkaline extracts crystallised
from alcohol, m.p. 2360. Yield 0.9 g.

Analysis ¢ Found $ Cy 634 % 3 Hy 560 %o
CieH 40g requires : C, 63.5 % 3§ H, 4.6 %.
(b)  _2,2ik ¥-Tetrahydroxy~3,3-diacetylbipheryl :

After separating the 2,24 4-tetrahydroxy-9,5-
diacetylbiphenyl through ether extraction the product
insouble in ether was crystallised from zy%ene MeDo 21&5
Yield 0.8 g. Mixed mP with the above: ?Dwgg clepressed by 15"
Analysis : Found : C, 63.8 % 3 Hy %5 %

Hy, 4.6 %o

“we

CieHinOg i'é;quires : Cy 635 %

-
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36 who .
Apsimon et ale. A-prepared the same compound
ﬁ} a different method reported m.p. 248—490.
(c) 2,25k, ¥-Tetrahydroxy =3,355, 5~tetraagetylbipheryl
After separating the two diacetyl derivatives
from the Fries reaction mixture, a product insoluble in

xylene was obtaired whichcerystallised from dipheryl
)
ether, m.p. 302 . Yield 0.6 g.

Analysis ¢+ Found ¢ C, 62:4 % 3 Hy, bt %o
C;aQHLBOS requ_ires H C, 6202 % 3 H, }+o7 %o

The same three products were isolated when the
reaction was carried out in nitrobehzere solution as
follows ¢
‘ 2,24, -Tetraacetoxybipheryl (3 g. § 0.0l X )
was dissolved in nitrobenzerne (20 ml.) and anhydrous
aluminium chloride (5.3 g. 3 0.0k M ) in nitrcbenzere
(20 ml.) was added. The reaction mixture was kept at room
temperature for 48 hours. Ice cold hydréchloric acid
was then added and the product obtaired on removal of
nitrobenzere gave 2,22’-.h,¥-—tetrahydroxy—5,5-’-dia_cety1bipheryl,
2,24, {-tetrahydroxy-3,3 discetylbipheryl and 2,2/k -
tetrahydroxy-3,3,5,5-tetragcetylbipheryl. Mixed m.ps.
with the products described above were mt depressed.
2,2}, Y¥-Tetramethoxy -5, 5-diacety 1biphenyl :
(a) By_methylation of 2,23k, W-tetrahydroxy-5,5=
dizcetylbipheryl :
2,2,4,Y-Tetrahydroxy -5,5~dizcetylbipheryl (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 beforé erystallised
from bernzers in white needles,; M.pe o1,

Analysig ¢ Found : C, 67.0% 3 B, 6.1 %.

C'20H2206 requires H C, 67«0 % : H, 6.1 % e
(b) Friedel-Crafts. acetylation of 2,2:4, k-tetra-

methoxybiphenyl 3

A solution of 2,23k%,Y-tetramethoxybipheryl
(2.7 g« 3 0.01 ¥ ) ard acetyl chdoride (3.1 g. j 0.04 M)
in carbon disulphide (30 ml.) was cooled in ice.
Anhydrous aluminium chlodde (5.3 g. 3 O.ok M ) was added
ind the regetion mixfure stirred till a pasty mass was
formed. After keeping forl hour below lO0 the carbon
disulphide was remcoved by decantation and .ice cold
hydrochloric acid was added. The solid obtained was
washed with sodium hydroxide to remove the demethylated
product if any and crystallised from benzene,m.pezllfo.
Mixed m.p. with the dimethyl ether described agbove was
rot depressed.

The di-(2.4-dinitrophenyl hydrozore ): Prepared
as before and crystallised from nitrobenzere gave m.p.
301°.
Analysis : Found : N, 15°é % e
C32H300,2M requires : N, 15.6 %.
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biohemwl :

2, 2,4, -Tetramethoxy -5, 5~diacetylbipheryl (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 bs_}th. The product
obtained on working up as«bef‘ore crystallised from
alcohol. Mixed mep. with 2,2,4,4-tetramethoxy-5,5-
dicarboxylic acid obtaired by the oxidation of 2,2%k,k-
tetramethoxy-5,Sidichloromethyl derivative as described
in Chapter Il was mt depressed.

2,2,k W-Tetramethoxy-3,3-diacetylbipheryl ¢

Prepared by refluxing the dihydroxy diacetyl-
bipheryl (0.5 g.),described above,in acetore (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 wsual crystallised

o}
from bernzere-petroleum ether in white reedles,m.p.lhk .

Anslysis : Found 2 Cy 66.6% 5 Hy 5.9 %e
C22H2206 I‘equires H G, 67.0 % ; H, 6.1 %o

36
Apsimon 8t al. who prepared this compound

~ 0
by a different method gave m.p. 136 .

Friedel-Crafts scetylation of 2,234 4 tetra-
hydroxybiphenyl 3

2,24, ¥=Tetrahydroxy -3,3, 5, 5-tetraacetylbipheryl:

2,2k, 4-Tetrahydroxybipheryl (2.2 g. § 0.01 M),
acetyl chloride (3.1 g. § 0.C4 M ) and anhydrous aluminium
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chloride (9.3 g« 3 0,07 M ) was heated in an oil bath
at 1200 for 2 hours. The product obtained on addition
of ice and hydrochloric acid was extracted with sodium
hydroxide. The alkaline solutieﬁ was aclidified with
hydrochloric acid ard the product obtained crystallised
from diphenyl ether. Mized m.p. with 2,204, Y~tetrahydroxy -
3,3',5,5;—tetraacetylbiphemrl described before was mt
depressed.
2,254, W-Tetramethoxy -3,3, 5, 5-tetraacetylbiphenyl ¢
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
obtaired on working up as usual crystallised from

0
petroleum ether in white cubes, gave m.p. 95 .

Analysis ¢ Found : Gy 65.2% § Hy 6.0 %.
CayHa40g requires s C, 65.1 % 3 H, 5.8 4.

The tetra-(oxime) : The tetramethyl ether (0.5 g.)

‘was dissolved in aleohol and refluxed with hydroxylamire
Ancl
hydrochloride (1 g.) in water neutrztliged with potassium
<)

hydroxide on.ga steam bath for 2 hours. Alcohol was
distilled off and the product obtained on coolirng

crystallised from aleohol, m.p. 1500.

Analysis ¢ Fourd ¢+ N, 10.8 %.
Caut3oN,0g requires : N, 11l.1 %.



Friedel-Crafts acetylation of 2,205,5-tetra-
methoxybiphenyl :
2,2;5,EiTetramethoxy—Mihidiacetylbipheng; :

A mixture of 2,2;5,5itetramethoxybiphenyl (2.7 g+3

0.01 M ) and acetyl chloride (3.1 g. ;§ 0.04 M) in carbon
disulphide (30 ml,) was cooled in ice. Aﬁhydrous aluminium
chloride (5.3 g« 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 hgdroxide'ﬁp remove the
demethylagted product and crystallised from xylene in
white needles, m.p. 1970.

Analysig : Fourd 2 Cy 6743 % 35 Hy 6.4 %,
C20M220¢ requires : G, 67.0 % ; H, 6.1 %.

The di-(2,4-dinitrophenylhydrazone): Prepared

: O
as usual ard crystallised from nitroberzere gave Mep.299 .
Analysis : Foumd -+ N, 15.7 %.
C32H30N80L2 requires : N, 1506 %o

I4

Oxidation of 2,2.5,5%tetramethoxy -, -discetyl-

biphenyl :
2,2;5,SQTetramethoxy—%,&—diacetylbiphenyl(0.5 ge)

was suspended in sodium hydroxide (10 g. j 10 ml. water),
potassium permangamate (2 g.) was added and the reaction
mixture heated on a steam bath for 2 hours. The reaction
the Product obtained
mixture was worked up as before and crystallised from
0

aleohol, m.p.255 . Mixed Mepswith the acid obtained on
oxidation of 2,2}5,5 tetramethoxy -4, ¥-d1-(chloromethyl)

bipheryl as described in Chapter II was mt depressed.
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