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571 ABSTRACT

Novel a-mercapto-p-biphenylylacetic .acids and their
derivatives have been prepared. Compounds of this
invention possess useful anti-inflammatory, analgesic
and antipyretic properties.
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v 1
a-ACYLTHIO BIPHENYLYLACETIC ACIDS

CROSS REFERENCES TO RELATED
APPLICATIONS

This'is a continuation-in-part application of Ser. No.
34,870, filed May 5, 1970,

SUMMARY OF THE INVENTION

This = invention describes certain  @-mercapto-p-
biphenylylacetic acids and their derivatives and their
use in therapeutic compositions. In addition, this inven-
tion relates to the preparation of these a-mercapto-p-
biphenylylacetic acids. When the compounds of this
invention are administered to mammals, they afford
significant treatment of inflammation and associated
pain and fever.

They further provide analgesic and antipyretic meth-
ods for the relief and treatment of pain and fever asso-
ciated with inflammation.

BACKGROUND OF THE INVENTION

There has been continued efforts in research to de-
velop drugs which would significantly inhibit the devel-
opment of inflammation and relieve the pain and fever
associated with it; Much of these efforts have been car-
ried -on in the field of steroids. While many of these
compounds’ have been effective, they have had the
drawback of causing many side effects.

We: have unexpectedly found that a-mercapto-p-
biphenylylacetic acid compounds and their derivatives
have valuable pharmacologic properties.

We have found that a-mercapto-p-biphenylylacetic
acid compounds.and their derivatives possess useful an-
ti-inflammatory, analgesic and antipyretic properties.

We have also found a series of anti-inflammatory
compounds which are non-steroidal.

We have further found that these a-mercapto-p-
biphenylylacetic acid compounds and their derivatives
are novel.

We have also found that the compounds of this in-
vention are useful in effectively providing a method for
the inhibition of inflammation and the treatment of as-_
sociated pain and fever:

We have still further found an entirely new class of
antiinflammatory, analgesic and antipyretic pharma-
ceutical compositions containing the «-mercapto-p-
biphenylylacétic acids and derivatives of this invention

_ as active ingredient.

We have again found a convenient methed for syn-
thesnzmg these compounds

DESCRIPTION AND PREFERRED
. .EMBODIMENT

This invention comprises a class of novel chemical
compounds - which contain a phenyl or substituted
phenyl radical which is attached to a substituted phenyl’
or phenyl-a-mercaptoacetic acid in the para-position.
This invention further comprises derivatives of said.
acetic acids and the method of preparing the same.

This invention also describes a new method of treat-
ing inflammation and associated pain and fever as well
as novel therapeutic compositions.

The compounds of this invention can be represented
by the generic structure which is described by the gen- '
eral formula 1 i
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2
R
L,
R’ R
where:

Pg is hydrogen or loweralkyl;

R’ and R are hydrogen or not more than one of Ror
R’ at the same time is

halo,

nitro,

amino,

acylamino,

mono- & diloweralkylamino,

mercapto,

acylthio,

loweralkyithio,

loweralkylsulfinyl,

loweralkylsulfonyl,

hydroxy,

loweralkoxy,

acyloxy,

haloloweralkyl,

cyano,

acetyl or loweralkyl;

X is ' mercapto,

acylthio,

carboxyacylthio,

aroylthio,

carboxyaroylthio,

loweralkoxythiocarbonylthio,

loweralkoxycarbonylthio,

arloweralkoxycarbonylthio,

amidinothio,

thiocyanato,

thiosulfo,

thioacylthio,

diloweralkylthiocarbamylthio,

carbamylthio,

loweralkylcarbamylthio,

diloweralkylcarbamylthio,

loweralkylthio,

loweralkylsulfinyl,

loweralkylsulfonyl,

sulfino or sulfo; and

Z is —OH, loweralkoxy,

arloweralkoxy,

——NHZ,

loweralkylamino,

diloweralkylamino,

cycloloweralkylamino,

R
U

{where A is loweralkylidenyl or heteroloweralkylide-
nyl), —NHOH, —NHNH, or —~OM (where M is an al-
kali, alkaline earth or aluminum metal or an ammo-
nium salt).

The compounds of this invention contain an asym-
metric carbon atom in the alpha-position of the acetic
acid side chain. As a result, the above compounds of
formula I may be obtained as racemic mixtures of their
dextro (+) and levorotatory (—) isomers. It is to be un-
derstood that said d and ! isomers as well as the dl
mixtures thereof are embraced within the scope of this
invention.
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More specifically, the chemical compounds of this
invention which have particular usefulness as anti-
inflammatory, analgesic and antipyretic agents are de-
scribed by formulae 1I-1V

T
O
Ra
R

I

(Db

G

IIX

where:

R, R/, Ra, X & Z are as described above.

Those compounds whose properties are even more
preferred are described by formula IV
where:

Ra is hydrogen or loweralkyl;

R’ is halo,

nitro,

loweralkylsulfonyl,

haloloweralkyl or cyano;

X is mercapto,

acylthio,

aroylthio,

loweralkoxythiocarbonylthio,

loweralkoxycarbonylthio,

amidinothio,

thiocyanato,

thiosulfo,

carbamylthio,

loweralkylcarbamylthio,

diloweralkylcarbamylthio,

loweralkylthio,

loweralkylsulfinyl,

loweralkylsulfonyl,

sulfino or

sulfo; and

Z is —OH, loweralkoxy,

arloweralkoxy,

_NH%

loweralkylamino or

—OM.

A special embodiment of this invention which de-
scribes novel compounds that are effective in inhibiting
inflammation and the treatment of pain and fever asso-
ciated with inflammation as well as having analgesic
and antipyretic effectiveness for the relief and treat-
ment of pain and fever not symptomatically related to
an inflammation indication are dscribed by formula V

8X’
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where:

Ra is hydrogen,

methyl or ethyl;

R’ is chloro,

bromo,

nitro,

methylsuifonyl,

trifluoromethyl or

cyano;

X' is hydrogen,

acyl,

aroyl,

loweralkoxythiocarbonyl,

loweralkoxycarbonyl,

sulfo,

carbamyl,

loweralkylcarbamyl,

diloweralkylcarbamyl; and the salts thereof.

Included within the scope of this further special em-
bodiment are the racemic mixtures as well as the dextro
and levorotatory isomers thereof.

In the descriptive portions of this invention, the fol-
lowing definitions apply:

The term ‘“loweralkyl” refers to a loweralkyl hydro-
carbon group containing from one to about six carbon
atoms which may be straight chained or branched.

The ““acyl” radical may be any organic radical de-
rived from an organic acid by the removal of its hy-
droxyl group such as formyl, acetyl, propionyl,
3-carboxypropionyl, 3-carboxy-2-propenol, campho-
ryl, benzoyl, toluoyl or heteroyl such as pyridinoyl,
piperidinoyl, thenoyl, etc.

“Loweralkoxy” signifies an alkoxy group containing
from 1 to about 6 carbon atoms which may be straight
chained or branched.

The preferred “‘aroyl” is benzoyl, loweralkylbenzoyl
such as toluoyl or halobenzoyl such as p-chlorobenzoyl,
2-carboxybenzoyl, etc.

The term ‘“loweralkylidenyl” refers to a loweralky-
lidenyl hydrocarbon group containing from two to
about six carbon atoms.

“Heteroloweralkylidenyl’ refers to a loweralkylide-
nyl hydrocarbon group containing from about two to
five carbon atoms and having one or more hetero
atoms in the chain selected from O, N or §, such as
piperidinyl, morpholinyl, etc.

The preferred ““alkali” or “alkaline earth” metals are
sodium, potassium, calcium and magnesium.

The term “ammonium salt” refers to the cation
formed when ammonia or an organic amine react with
the carboxyl group to form ammonium salts of the
structure given in the formula. The ammonium salts are
formed with a (1) loweralkylamines such as methyl-
amine, diethylamine, triethylamine; (2) hydrox-
yloweralkylamines such as 8-hydroxyethylamine; (3)
heterocyclic amines such as 2-aminopyridine, pipera-
zine, piperidine; (4) aralkylamines such as a-methyl-
benzylamine, phenethylamine; (5) cycloalkylamines
such as cyclohexylamine; (6) alkaloids such as quinine,
cinchonidine, cinchonine, ephedrine.

Representative compounds of this invention which
are particularly useful are as follows:

a-mercapto-3-chloro-4-biphenylylacetic acid

a-acetylthio-3-chloro-4-biphenylylacetic acid
a-propionylthio-3-chioro-4-biphenylylacetic acid
a-butyrylthio-3-chloro-4-biphenylylacetic acid
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a-butenoylthio-3-chloro-4-biphenylylacetic acid
a-benzoylthio-3-chloro-4-biphenylylacetic acid
a-(o-toluoylthio)-3-chloro-4-biphenylylacetic acid
a-(o-carboxybenzoylthio)-3-chloro-4-

biphenylylacetic acid
a-methoxythiocarbonylthio-3-chloro-4-
biphenylylacetic acid
a-ethoxythiocarbonylthio-3-chioro-4-
biphenylylacetic acid
a-methoxycarbonylthio-3-chloro-4-biphenylylacetic
acid
a-ethoxycarbonyithio-3-chloro-4-biphenylylacetic
acid
a-benzyloxycarbonylthio-3-chloro-4-
biphenylylacetic acid
a-thioformylthio-3-chloro-4-biphenylylacetic acid
a-amidinothio-3-chloro-4-biphenylylacetic acid
a-thiocyanato-3-chloro-4-biphenylylacetic acid
a-thiosulfo-3-chloro-4-biphenylylacetic acid
a-carbamylthio-3-chloro-4-biphenylylacetic acid
a-ethylcarbamylthio-3-chloro-4-biphenylylacetic
acid
a-dimethylcarbamylthio-3-chioro-4-biphenylylacetic
acid
a-diethylcarbamylthio-3-chloro-4-biphenylylacetic
‘acid
a-methylthio-3-chloro-4-biphenylylacetic acid
a-ethylthio-3-chloro-4-biphenylylacetic acid
a-propylthio-3-chloro-4-biphenylylacetic acid
a-i-propylthio-3-chloro-4-biphenylylacetic acid
a-methylsulfinyl-3-chloro-4-biphenylylacetic acid
a-methylsulfonyi-3-chloro-4-biphenylylacetic acid
a-sulfino-3-chloro-4-biphenylylacetic acid
a-sulfo-3-chloro-4-biphenylylacetic acid
a-mercapto-4'-chloro-4-biphenylylacetic acid
a-acetylthio-4'-chloro-4-biphenylylacetic acid
a-propionylthio-4’-chloro-4-biphenylylacetic acid
a-butyrylthio-4'-chloro-4-biphenylylacetic acid
a-butenoylthio-4’'-chloro-4-biphenylylacetic acid
a-benzoylthio-4'-chloro-4-biphenylylacetic acid
a-{o-toluoylthio)-4’-chloro-4-biphenylylacetic acid
a-~(o-carboxybenzoylthio)-4'-chloro-4-
biphenylylacetic acid
a-methoxythiocarbonylthio-4'-chloro-4-
biphenylylacetic acid
a-ethoxythiocarbonylthio-4'-chloro-4-
biphenylylacetic acid
a-methoxycarbonylthio-4'-chloro-4-biphenylylacetic
acid
a-ethoxycarbonylthio-4’-chlorc-4-biphenylylacetic
acid
a-benzyloxycarbonylthio-4’-chioro-4-
biphenylylacetic acid
a-thioformylthio-4'-chloro-4-biphenylylacetic acid
a-amidinothio-4'-chloro-4-biphenylylacetic acid
a-thiocyanato-4'-chloro-4-biphenylylacetic acid
a-thiosulfo-4'-chloro-4-biphenylylacetic acid
a-carbamylthio-4'-chloro-4-biphenylylacetic acid
a-ethylcarbamylthio-4'-chloro-4-biphenylylacetic
acid
a-dimethylcarbamylthio-4'-chloro-4-
biphenylylacetic acid
a-diethylcarbamylthio-4’'-chloro-4-biphenylylacetic
acid
a-methylthio-4’-¢chloro-4-biphenylylacetic acid
a-ethylthio-4'-chloro-4-biphenylylacetic acid
a-propylthio-4'-chloro-4-biphenylylacetic acid
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6
a-i-propyithio-4'-chloro-4-biphenylylacetic acid
a-methylsulfinyl-4'-chloro-4-biphenylylacetic acid
a-methylsulfonyl-4’-chloro-4-biphenylylacetic acid
a-sulfino-4’-chioro-4-biphenylylacetic acid
a-sulfo-4'-chloro-4-biphenylylacetic acid
a-mercapto-2'-chloro-4-biphenylylacetic acid
a-acetylthio-2'-chloro-4-biphenylylacetic acid
a-propionylthic-2'-chloro-4-biphenylylacetic. acid
a-butyrylthio-2'-chloro-4-biphenylylacetic acid
a-butenoylthio-2'-chloro-4-biphenylylacetic acid
a-benzoylthio-2'-chloro-4-biphenylylacetic acid
a-{o-toluoylthio)-2'-chloro-4-biphenylylacetic acid
a-(o-carboxybenzoylthio)-2'-chloro-4-

biphenylylacetic acid
a-methoxythiocarbonylthio-2'-chioro-4-
biphenylylacetic acid
«-ethoxythiocarbonylthio-2'-chloro-4-
biphenylylacetic acid ,
a-methoxycarbonylthio-2'-chloro-4-biphenylylacetic
acid
a-ethoxythiocarbonyithio-2’-chloro-4-
biphenylylacetic acid
a-benzyloxycarbonylithio-2'-chloro-4-
biphenylylacetic acid
a-thioformylthio-2'-chloro-4-biphenylylacetic acid
a-amidinothio-2’-chloro-4-biphenylylacetic acid
a-thiocyanato-2'-chloro-4-biphenylylacetic acid
a-thiosulfo-2'-chloro-4-biphenylylacetic acid a-carb-
amylthie-2'-chloro-4-biphenylylacetic acid
a-ethylcarbamylthio-2'-chloro-4-biphenylylacetic
acid
a-dimethylcarbamyithic-2'-chloro-4-
biphenylylacetic acid
a-diethylcarbamylthio-2'-chloro-4-biphenylylacetic
acid
a-methylthio-2'-chloro-4-biphenylylacetic acid
a-ethylthio-2'-chloro-4-biphenylylacetic-acid
a-propylthio-2'-chloro-4-biphenylylacetic acid
a-i-propylthio-2'-chloro-4-biphenylylacetic acid
a-methylsulfinyl-2’-chloro-4-biphenylylacetic acid
a-methylsuifonyl-2’-chloro-4-biphenylylacetic acid
a-sulfino-2'-chloro-4-biphenylylacetic acid
a-sulfo-2'-chloro-4-biphenylylacetic acid
a-acetylthio-2'-fluoro-4-biphenylylacetic acid
a-acetylthio-2'-bromo-4-biphenylylacetic acid
a-acetylthio-2'-iodo-4-biphenylylacetic acid
a-acetylthio-2'-nitro-4-biphenylylacetic acid
a-acetylthio-2'-triflucromethyl-4-biphenylylacetic
acid
a-acetylthio-2'-mercapto-4-biphenylylacetic acid
a-acetylthio-2'- acetylthio-4-biphenylylacetic acid
a-acetyithio-2'-methylmercapto-4-biphenylylacetic
acid :
a-acetylthio-2'-methylsulfinyl-4-biphenylylacetic
acid
a-acetylthio-2’-methylsuifonyl-4-biphenylylacetic
acid
a-acetylthio-2'-cyano-4-biphenylylacetic acid
a-acetylthio-2'-carboxy-4-biphenylylacetic acid
a-acetylthio-2'-carbethoxy-4-biphenylylacetic acid
a-acetylthio-2'-amino-4-biphenylylacetic acid
a-acetylthio-2'-acetylamino-4-biphenylylacetic acid
a-acetylthio-2'-methylamino-4-biphenylylacetic acid

a-acetylthio-2'-dimethylamino-4-biphenylylacetic
acid
a-acetylthio-2'-hydroxy-4-biphenylylacetic acid
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a-acetylthio-2'-acetyloxy-4-biphenylylacetic acid
a-acetylthio-2’-methoxy-4-biphenylylacetic acid
a-acetylthio-2'-acetoxy-4-biphenylylacetic acid
a-acetylthio-2’-methyl-4-biphenylylacetic acid
a-mercapto-2'-fluoro-4-biphenylylacetic acid
a-propionylthio-2'-bromo-4-biphenylylacetic acid
a-butyrylthio-2'-nitro-4-biphenylylacetic acid
a-butenoylthio-2'-trifluoromethyl-4-biphenylylacetic

acid
a-benzoylthio-2'-cyano-4-biphenylylacetic acid
a,2’'-dimethylsulfonyl-4-biphenylylacetic acid
a-benzoylthio-2’-fluoro-4-biphenylylacetic acid
a-benzoylthio-2'-bromo-4-biphenylylacetic acid
a-sulfino-2'-nitro-4-biphenylylacetic acid
a-sulfo-2'-trifluoromethyl-4-biphenylylacetic acid
a-amidinothio-2'-cyano-4-biphenylylacetic acid
methyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid
ethyl a-acetylthio-2'-chloro-4-biphenylylacetic acid
benzyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid
N-methyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid
N,N-dimethyl
biphenylylacetic acid
N,N-diethyl
biphenylylacetic acid
N,N-ethylmethyl
biphenylylacetic acid
N-isopropyl
biphenylylacetic acid
N-cyclopropyl
biphenylylacetic acid
N,N-pentamethylene
biphenylylacetic acid
N,N-oxydiethylene
biphenylylacetic acid
N,N-methylaminoethylenetrimethylene a-acetylthio-
2'-chloro-4-biphenylylacetic acid
N,N-thiotrimethylene a-acetylthio-2'-chloro-4-
biphenylylacetic acid
a-acetylthio-2'-chloro-4-biphenylylacetic acid, so-
dium salt
a-acetylthio-2'-chloro-4-biphenylylacetic acid, po-
tassium salt
a-acetylthio-2'-chloro-4-biphenylylacetic acid, cal-
cium salt
a-acetylthio-2'-chloro-4-biphenylylacetic acid, alu-
minum salt
a-acetylthio-2'-chloro-4-biphenylylacetic acid, dime-
thylammonium salt
a-acetylthio-2'-chloro-4-biphenylylacetic acid, die-
thylammonium salt

a-acetylthio-2'-chloro-4-
a-acetylthio-2'-chloro-4-
a-acetylthio-2’-chloro-4-
a-acetylthio-2'-chloro-4-
a-acetylthio-2'-chlore-4-
a-acetylthio-2'-chloro-4-

a-acetylthio-2'-chloro-4-

a-acetylthio-2'-chloro-4-biphenylylacetic cid,
B-hydroxyethylammonium salt
a-acetylthio-2'-chloro-4-biphenylylacetic acid,
piperazinium salt
a-acetylthio-2’-chloro-4-biphenylylacetic acid,
piperidinium salt
a-acetylthio-2’-chloro-4-biphenylylacetic acid,

methylbenzylammonium salt
a-mercapto-a-methyl-2’-chloro-4-biphenylylacetic
acid
a-acetylthio-a-methyl-2'-chloro-4-biphenylylacetic
acid
a-propionylthio-a-methyl-2'-chloro-4-
biphenylylacetic acid
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8
a-butyrylthio-a-methyl-2'-chloro-4-biphenylylacetic
acid
a-butenoylthio-a-methyl-2'-chloro-4-
biphenylylacetic acid
a-benzylthio-«-methy!-2'-chloro-4-biphenylylacetic
acid
a-methoxythiocarbonylthio-a-methyl-2’-chloro-4-
biphenylylacetic acid
a-methoxycarbonylthio-a-methyl-2'-chloro-4-
biphenylylacetic acid
a-benzyloxycarbonylthio-a-methyl-2'-chloro-4-
biphenylylacetic acid
a-thioformylthio-a-methyl-2'-chloro-4-
biphenylylacetic acid
a-amidinothio-a-methyl-2’-chloro-4-
biphenylylacetic acid
a-thiocyanato-a-methyl-2’-chloro-4-
biphenylylacetic acid
a-thiosulfo-a-methyl-2'-chloro-4-biphenylylacetic
acid
a-carbamylthio-a-methyi-2’'-chloro-4-
biphenylylacetic acid
a-diethylcarbamylthio-a-methyl-2’-chloro-4-
biphenylylacetic acid
a-ethylthio-a-methyl-2'-chloro-4-biphenylylacetic
acid
a-methylsulfinyl-a-methyl-2'-chloro-4-
biphenylylacetic acid
a-methylsulfonyl-a-methyl-2'-chloro-4-
biphenylylacetic acid
a-sulfino-a-methyl-2'-chloro-4-biphenylylacetic acid

a-sulfo-a-methyl-2'-chloro-4-biphenylylacetic  acid
a-acetylthio-a-ethyl-2'-chloro-4-biphenylylacetic
acid
a~acetylthio-a-propyl-2’'-chloro-4-biphenylylacetic
acid
a-acetylthio-a-methyl-2'-fluoro-4-biphenylylacetic
acid
a-acetylthio-a-methyl-2’-bromo-4-biphenylylacetic
acid
a-acetylthio-a-methyl-2'-nitro-4-biphenylylacetic
acid
a-acetylthio-a-methyl-2'-trifluoromethyl-4-
biphenylylacetic acid
a-acetylthio-a-methyl-2'-cyano-4-biphenylylacetic
acid
a-acetylthio-a-methyl-2'-methylsulfonyl-4-
biphenylylacetic acid
a-acetylthio-a-methyl-3-chloro-4-biphenylylacetic
acid
a-propionylthio-a-methyl-3-chloro-4-
biphenylylacetic acid
a-methoxythiocarbonylthio-a-methyl-3-chloro-4-
biphenylylacetic acid
a-methoxycarbonylthio-a-methyl-3-chloro-4-
biphenylylacetic acid
a-diethylcarbamylthio-a-methyl-3-chloro-4-
biphenylylacetic acid
a-methylsulfonyl-e-methyl-3-chloro-4-
biphenylylacetic acid
a-acetylthio-a-ethyl-3-chloro-4-biphenylylacetic
acid
a-acetylthio-a-propyl-3-chloro-4-biphenylylacetic
acid
a-acetylthio-a-methyl-3-fluoro-4-biphenylylacetic
acid
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a-acetylth‘io-a-methyl-?’-bromo-4-biphenylylacetic
acid

a-acetylthio-a-methyl-3-nitro-4-biphenylylacetic
acid

a-acetylthio-a-methyl-3-trifluoromethyl-4-
biphenylylacetic acid

a-acetylthio-a-methyl-3-cyano-4-biphenylylacetic
acid

a-acetylthio-a-methyl-3-methylsulfonyl-4-
biphenylylacetic acid

a-acetylthio-a-methyl-4'-chloro-4-biphenylylacetic
acid

a-propionylthio-a-methyl-4’-chloro-4-
biphenylylacetic acid

a-methoxythiocarbonylthio-a-methyl-4’-chloro-4-
biphenylylacetic acid

a-methoxycarbonylthio-a¢-methyl-4'-chloro-4-
biphenylylacetic acid

a-thioformylthio-a-methyl-4'-chloro-4-
biphenylylacetic acid

a-diethylcarbamylthio-a-methyl-4'-chloro-4-
biphenylylacetic acid

a-methylsulfonyl-a-methyl-4'-chloro-4-
biphenylylacetic acid

a-acetylthio-a-ethyl-4'-chloro-4-biphenylylacetic
acid

a-acetylthio-a-propyl-4’-chloro-4-biphenylylacetic
acid

a-acetylthio-a-methyl-4'-fluoro-4-biphenylylacetic
acid

a-acetylthio-a-methyl-4’-bromo-4-biphenylylacetic
acid

a-acetylthio-a-methyl-4'-nitro-4-biphenylylacetic
acid

a-acetylthio-a-methyl-4’-trifluoromethyl-4-
biphenylylacetic acid

a-acetylthio-a-methyl-4'-cyano-4-biphenylylacetic
acid

a-acetylthio-a-methyl-4'-methylsulfonyl-4-
biphenylylacetic acid

d a-acetylthio-2'-fluoro-4-biphenylylacetic acid

| a-acetyltio-2'-fluoro-4-biphenylylacetic acid

d a-acetylthio-2’-chloro-4-biphenylylacetic acid

1 a-acetylthio-2'-chloro-4-biphenylylacetic acid

d a-acetylthio-2'-bromo-4-biphenylylacetic acid

I a-acetylthio-2'-bromo-4-biphenylylacetic acid

d a-acetylthio-2'-nitro-4-biphenylylacetic acid

I a-acetylthio-2'-nitro-4-biphenylylacetic acid

d a-acetylthio-2'-trifluoromethyl-4-biphenylylacetic
acid

| a-acetylthio-2'-trifluoromethyl-4-biphenylylacetic
acid

d a-acetylthio-2’-cyano-4-biphenylylacetic acid

| a-acetylthio-2'-cyano-4-biphenylylacetic acid

d «-acetylthio-3'-methyisulfonyl-4-biphenylylacetic
acid

1 . a-acetylthio-3'-methylsulfonyl-4-biphenylylacetic
acid

d a-acetylthio-3-chloro-4-biphenylylacetic acid

| @-acetylthio-3-chloro-4-biphenylylacetic acid

d a-acetylthio-4'-chloro-4-biphenylylacetic acid

| a-acetylthio-4'-chloro-4-biphenylylacetic acid

10
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d a-acetylthio-a-methyl-2'-chloro-4-biphenylylacetic 65

acid
! a-acetylthio-a-methyl-2’-chloro-4-biphenylylacetic
acid

10

d a-acetylthio-a-methyl-4'-chloro-4-biphenylylacetic
acid

| e-acetylthio-a-methyl-4’-chloro-4-biphenylylacetic
acid

d a-acetylthio-a-methyl-3-chloro-4-biphenylylacetic
acid

1 a-acetylthio-a-methyl-3-chloro-4-biphenylylacetic
acid

d a-mercapto-2’-chloro-4-biphenylylacetic acid

| a-mercapto-2'-chloro-4-biphenylylacetic acid

d a-butyrylthio-2’-nitro-4-biphenylylacetic acid

| a-butyrylthio-2'-nitro-4-biphenylylacetic acid

d a-diethylcarbamylthio-2'-chloro-4-
biphenylylacetic acid

I a-diethylcarbamylthio-2'-chloro-4-biphenylylacetic
acid

d a-i-propylthio-2’-chloro-4-biphenylylacetic acid

1 a-i-propylthio-2’-chloro-4-biphenylylacetic acid

d a-propionylthio-2’-chloro-4-biphenylylacetic acid

| a-propionylthio-2'-chloro-4-biphenylylacetic -acid

d a-sulfino-2’'-chloro-4-cyclohexylphenylacetic - acid

1 a-sulfino-2'-chloro-4-cyclohexylphenylacetic acid
d a-methylsulfinyl-2'-chloro-4-biphenylylacetic acid

| a-methyisulfinyi-2'-chloro-4-biphenylylacetic acid

d a-(g-carboxybenzoylthio)-2'-chloro-4-
biphenylylacetic acid

a-(o-carboxybenzoylthio)-2"-chloro-4-

biphenylylacetic acid

d methyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid

I methyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid

d benzyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid :

1 benzyl a-acetylthio-2'-chloro-4-biphenylylacetic
acid

d N-methyl
biphenylylacetic acid

| N-methyl a-acetylthio-2’-chloro-4-biphenylylacetic
acid ‘

d N,N-diethyl

oz-acetylthio-2'—éhloro-4-

aacetylthio-2’-chloro-4-
biphenylylacetic acid
1 N,N-diethy! a-acetylthio-2’-chloro-4-

biphenylylacetic acid

d N,N-pentamethylene
biphenylylacetic acid

1 - N,N-pentamethylene
biphenylylacetic acid

d  N,N-oxydiethylene
biphenylylacetic acid

I~ N,N-oxydiethylene
biphenylylacetic acid

d a-acetylthio-2'-chloro-4-biphenylylacetic acid, so-
dium salt ‘

I a-acetylthio-2'-chloro-4-biphenylylacetic acid, so-
dium salt

d a-acetylthio-2'-chloro-4-biphenylylacetic acid, die-
thylammonium salt

1 a-acetylthio-2'-chloro-4-biphenylylacetic acid, die-
thylammonium salt

d e-acetylthio-2'-chloro-4-biphenylylacetic acid, pip-
erazinium salt

1 = a-acetylthio-2'-chloro-4-biphenylylacetic
piperazinium salt

a-acetylthio-2'-chloro-4-
a-acetylthio-2'-chloro-4-
a-acetylthio-2'-chloro-4-

a-acetylthio-2'-chloro-4- -

acid,
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The compounds of this invention may be prepard by
the following general procedures.

Condensation of a bipheny! compound with a lower-
alkyl or aralkyl oxalyl chloride in the presence of anhy-
drous aluminum chloride results in a biphenylylglyoxy-

12

borohydride conditions. It is convenient to start witha

substituted biphenyl compound and in this manner the
resultant product would be the corresponding substi-
tuted ca-alkylbiphenylylglycolate or the biphenylyi-
5 glycolate. .

0 (4]
;T /-”—- Apit ,r ‘_\ /W‘M\ '{
— C?CLO R . ,
//C \,- ( )\/ Aui?]»-—m.; &/(\) o, /} :‘: CeConn
\ 4 / \,. ...// 3 \“‘..../ _/
,////’
/' Rafvig,
|
L v
. e OH e —— Ol
SN SN SN SN
LD ) -tcoore LD = (U gk

late. This may then be reacted with an alkyl Grignard
reagent to form the a-alkylbiphenylylglycolate or it
may be reduced to the biphenylylglycolate by catalytic
hydrogenation with platinum oxide or under sodium

In the preferred aspect of this invention, it is conve-
nient to start with a 2 or 4-nitro. or halobiphenyl com-
pound. This results in the corresponding 2’ or 4'-nitro
oor halobiphenylyiglycolate.

C1CCOOR"
(Ha1)N0o{ () O ————(Ha1)NO, L_coor»
ATCT
Hy(Pt) R MgX
OH
hecoore

8¢

¥

| ?H
| N02—~<i::::>}~m<<E§§{:>—CH—COOR"
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c1'c'coor<" N r
> ( )} Q/\c‘ COOR"

N0

(Hal)
j/R MgX
e - OH
(O PO
S S ;
‘ Ra

z
(Hal)

OH

/ (. ‘\ \ \/ (~\ -CH-COOR"

/

Compounds havmg substituents in the other ring may biphenylylglycolate or reduced to the glycolate by cata-
35 21phenylyigiyc

be prepared by carrying out a Friedel-Crafts, as above,
with an alkyl or aralkyl oxalyl chloride on biphenyl.

lytic hydrogenation with platinum oxide or under so-

The resultant 4-biphenylylglyoxylate is then reacted  dium borohydride conditions. The glycolate may then

- with an alkyl Grignard reagent to form the ¢-alkyl-4- - be alkylated, halogenated or nitrated.

¢ 0
@ CICCO0R" - gcoo&z"
©) wn > (0)<0)

RaMgX

OH

(0)~0 e - Q (}C
l
ke ‘A1C1 3 |

ATk
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HNO3
(|)H | OH
g
_— C-COOR" - C-COOR"
@ @}{ O/
_ ' o / Ry
B Hal No2
? ) OH
| H,(Pt) or
— C=COOR" ——2 \ . — CH-COOR"
C-CO0R" g~ O
A1kCl
Al1C1
HN03,
&
/
f"” . . OH
.—‘@CH“COOR" @_@ &H_COORU
NO
Alk C12 or Brz 2
2
OH

Chlorination or bromination may be carried out in
the presence of a small amount of iodine dissolved in
an inert solvent such as carbon tetrachloride. A solu-
tion of chlorine or bromine is then added while the
temperature is held near 0°C. Nitration is carried out
with fuming nitric acid at about 0°C. Alkylation is car-
ried out under Friedel-Crafts conditions with an alkyl
halide and aluminum chloride. =

65

Appropriately desired end products having various R
or R’ substituents can be prepared by using suitable re-
actions in order to convert one group to another. Thus,
for example, a 2’-halo-4-biphenylylglycolate in which
halo is chloro, bromo or iodo may be

a. reacted with cuprous cyanide in quinoline at about

150°C to produce a 2'-cyano-4-
biphenylylglycolate:
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A 2'-nitro-4-biphenylylglycolate may be selectively

‘ 0H
CuCN o . A
— O >—(IJ—000R" — hydrogenated to the corresponding amine.
Ra
Hal -
OH »
é H;
L G- 2
R,
NO;

b. reacted with trlﬂuoromethyllodlde and copper

powder at about 150°C in dimethylformamide to 1o oH
obtain a 2 -trlﬂuoromethyl 4-biphenylylglycolate: - < O >_@_é COORY
fas described in Tetrahedron Letters: 47,4095 ~ }I‘
(1959)] ' -
A 3-amino-4-biphenylylglycolate may then be
a. mono- or dialkylated with loweralkyl halides or_
sulfates or acylated with loweracyl chlorides or an-
hydrides,
QYo == D
C—COOR" —COOR’
l ?};."9000% or ‘l R'X
OS> é ) L
@ ~COOR” <O @——II{—COOR"
NHCOR” —(B™M): )

oH 35

b. diazotized to the diazonium fluoroborate which is
-—+——COOR” then themally decomposed to . the 3-fluoro-4-
F .

Ra biphenylylglycolate,

o

NH; Ni:BFq¢

|a
: : OH
e —&—coorr
c. reacted with cuprous methanesulfinate in ‘quino- @'@ i
~  Ra
¥

line at about 150°C to obtain a 2’-methylsulfonyl-
-4+ blphenyly]glycolate

OH R
4

55

0H ' “c. diazotized and heated in an aqueous medium to
'_@_é_goo}w Cu.s___o’CH,‘ form the 3-hydroxy-4-biphenylylglycolate or
{lu heated in analcohol to form the 3-alkoxy-4-

) Hal 60 biphenylylglycolate. The hydroxyl group may also
oH be alkylated with loweralkyl halides or sulfates to

-@—-é—COOR" the alkoxyl group or acylated with loweracyl chlo-
ﬁa . rides or anhydrides to the acyloxy compound in the
o

1CHs presence of a tertiary amine such as pyridine,
65
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B i
QDo 58 (Do
L,
NH:
T HNO, ln"cn or R7COCI
Pyridine
ROH
OH
DS @S
lkta
Rl’
(COR")

d. diazotized followed by a Sandmeyer type reaction 15 . ethylxanthate followed by hydrolysis to obtain 3-
to yield the halo group, - - mercapto-4-biphenylylglycolic acid which can be

OH OH
é HNO:; |
—C~COOR" ——— - —C—COOR”
| CuBr |
Ra Re
NH: Br
‘{Ig}f&’ cNfsro,
OH OH
@—é_COOR,' ©_@_+_COORI'.
: Ra
Cl I

_e. diazotized and heated with an aqueous solution of 30 esterified to a 3-mercapto-4-biphenylylglycolate.
' This in turn can be lower alkylated to the lower al-
kylthio and oxidized to the loweralkylsulfiny! and

~ potassium iodide to prepare the 773{-19419:4-7

biphenylylglycolate, loweralkylsulfonyl groups or acylated to the
i é
— —C—~COOR" —————+ —COOR"
Do 224D
i f dlazotlzed followed by - reaction thh potassxum 40 ~ acylthio compounds.
(I)H
Ra
1) HNO2 SH
KSCSOCoHy
2) NaOH
NaOH s
Rux o C)(\J-
S o
Qe
/ Ll
oy [~

OH

Q@@

SOR" R" ¢
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H202 or
H202
KMn04
v
C y ()]
O —COOR" - O><-000R" .
‘u Ra h £C£ ‘

_In a similar manner the 3 or 4’ halo or nitro com- 20 pounds-may be converted to desired substituents.

OO = &P

lcx=31 GuSO0,CH,
Cu
| (I)H |
O >-~@i;-coom “_:-coorz"
| ! a
CF3 50,CH3 o
(I)H
_CucN
cl -COOR" C-COOR"
ORCY (0)- @
Ra

uSOZCH3
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OH OH
H, or
@ O -é-coorz" (2 lécoorz"
/| NHg)»S
' - Rcc 4 : Ra
NO,
R"COC] or
i (R CO) R X
OH OH
|
! b
NHCOR" @ NiRe Ra
R"X

I
(©)~<0) e
Re
N(Ru )2

- oM
N0~ Q@c coorz*@——-——é NH -< ‘—> O}LCOOR"
(NHg),S _ rlz
(04

R"COC1 or JR"X
(R"C0),0 /
p N
RCL Ra
R"X

oH
N(R"), @—-{ O> c::-coc.fa"
—/
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D0

N,

where R" is Tower alkyl

HNO 4
2 é
— (O COOR"
Hy0 [
Ra
OH
o
R"OH
?H
HNO |
2.y <:>:>~C—CODR"
CuBr /o
R

a

LVIR i : ~“{<:i"_\\
~C~COOR"
CuI or .
oH -
> —C-COOR"
CuCN |

CN R

1) HNO, OH

KSCSOCaHg ,
| - ~ C-COOR"
2) Yo @_@n

/ R,
SH
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where R" is Tower alkyl

C L{ll
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HN02

Saiinidl C} O c COOR"

HBF 4

T >0H<5> O
RS >0R<O>~<O> c-co0r
R ORCY

H
-COOR"

W—C""‘"O

-COOR"

;U—ﬁ—-'o

| HNO, .
[ ~ <C>> O > c COOR

on

HNO, /

..__—-__..—— - ( Dll
CuchN C €09

1) HHD,

VSC%O(‘ H / OH

.02 5
3 S ( ) < () )-C-coor”
2) NaOi > >
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Reaction of a substituted p-biphernylylglycolate ester  trogen containing hetero compound such as piperidine,

with a nitrogen base such as ammonia, loweralkyla-

morpholine, piperazine, hydroxylamine and hydrazine
gives the corresponding amide, hydroxamic acid, or hy-

mine, diloweralkylamine, cycloloweralkylamine, a ni- . drazide.
‘ 5
NH, | ' (!: |
1 Ry
R R
?H
NH,R" ‘
——> f—CONHR"
Ro’, ’
Rl R .
"
HN(R" |
Ry C-CON(R"),
|
R' R "
OH
N OH
I_ o N (CHo) | /fahz)
—C-COOR - n
. C-CONV//-
—/ S
R' R ¢ '

where R" is lower alkyl

)

=
g
\/
|
)
&
a— Cl')_O
5
_ ‘(3>)_

HoNOH
>
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OH
HoNRH, l
—fs — C-CONHi ‘IH.,
i
|
R
The glycolate esters may be hydrolyzed to the corre~ glycolate. Examples of YCI and YOY include acetyl
sponding p-biphenylylglycolic acid. Reaction of the 10 chloride, acetic anhydride, propionyl chloride, butyryl
glycolate ester or glycolic acid with an acid chloride chloride, succinic anhydride, maleic anhydride,

phthalic anhydride, benzoyl chloride, benzoic anhy--
YCl or acid anhydnde YOY in the pr?SilE:e of a ter- dride, benzyl chlorocarbonate, ethyl chlorocarbonate,
tiary amine such as pyrldme picoline, or qumolme re- dimethylcarbamyl chloride, dibutylcarbamyl chloride,
sults in the formation of an hydroxy derivative of the 15 benzenesulfonyl chloride, methanesulfonyl chloride.

?H
?-COOR"
Re
H//, R R
alck0
?H
C-COOH
I YC1 or
RO’.
1 1 YOy
YC1
YOV,
or \/
~ oy
(@@ -
R' R a . R Ra
o 0 T
i - oo .
o ,COAr
il f-COOH(R )
0 R
Rl R ¢
0
" ocoon"
c1coR"
--c COOH(R")
(R"OC) 0




OH

L-COOH(R")*‘

a

where u

R" is Toweralkyl and

Ar is phenyl or
substituted phenyl

s

3,821,268

?c"o'NHg -
¢1ComH
-2y <<E§§{>>—*<<E§;g:>-ﬂf—COOH(R")
R,
0
I OCON(R"),
C1CNR"R" |
Ly ? COOH{R")
{
R! R e
£150,R" - ?SOZR"
L1 SUor _ ) T-COOH(R")
R(I
R! R
IS0 030A"
(;) — " C-COOH(R™)
I "/
l R R
4
0
0 OCOR"
C1CR" |
z———;————% C-COOH(R")
R"C
K any
0

OCOCHZCH COCH

=@ QF
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OH
il-COOH(R")
- R
R! R ¢
OCOCH=CHCOOH
3 - (!:-COOH(R”)
R R
where
;.R", is <_1Aower alkyl 0C0C6H4C00H
o -?-COOH(R“)
={ R
) R R ¢
C\O

When a substituted 4-biphenylylglycolate is reacted
with a phosphorus trihalide, phosphorus pentahalide,
phosphorus oxyhalide, sulfurylhalide, thionyl halide, or
sulfur halide, the corresponding substituted «-halo-4-
biphenylylacetate is prepared.

@@ —

R’

Hal

D<o
Ra
R’ R

where R’ is lower alkyl;
where Hal is chloro, bromo or iodo.

Reaction of an a-sulfonate with a metal halide (pref-
erably an alkali halide) results in the corresponding
a-halo compound.

OSO3R (Ax)

<D
%,
) R’ R

MHal

——

Hal

P~

35
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where Z is as described on page 4.

The corresponding a-haloacetic acid may be pre-
pared by heating the ester with acetic acid containing
the corresponding hydrogen halide.

Hal
é HOAe
—C—COOR"” ——
L  HHal
: R ¢
Hal

O () S
Rea
R’ R

where R'’ is lower alkyl.

The acid addition salts may then be formed by the ac-
tion of one equivalent of a suitable base with the substi-
tuted a-halo-4-biphenylylacetic acid. Suitable bases
thus include for example the alkali metal alkoxides
such as sodium methoxide, etc., and the alkali metal
and alkaline earth metal hydroxides, carbonates, bicar-
bonates, etc. (such as sodium hydroxide, potassium hy-
droxide, calcium hydroxide, potassium carbonate, so-
dium bicarbonate, magnesium bicarbonate, etc.). Also,
the aluminum salts of the instant products may be ob-
tained by treating the corresponding sodium salt with
an appropriate aluminum complex such as aluminum
hydroxy chloride hexahydrate, etc. The ammonium
salts may be made by reaction with the corresponding
amine such as methylamine, diethylamine, 8-hydroxye-
thylamine, piperazine, piperidine, a-methylbenzyla-
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mine, cyclohexylamine, triethylamine, phenethyl-
amine, etc. . .o S R

@_

‘a
é—cooa —_
ke

Hal

,/6

Reaction of a substituted a-halo-p-biphenylylacetate
ester with a nitrogen base such as ammonia, loweralk-
ylamine, diloweralkylamine, cycloloweralkylamine, a
nitrogen containing hetero compound such as piperi-
dine, morpholine, piperazine results in the correspond-
ing amide. The acetate ester with hydroxylamine gives
the corresponding hydroxamic acid, and with hydra-
zine gives the corresponding hydrazide.

Hal
— —dcoorr ——
’ ﬁﬂ .

NHg

S

5)

(

20

25

NHZR

HN(R")Z
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- - - - Hal
DA Fem
Iy B Rea

Hal

&
Qe

where:

Zis -NH,,
loweralkylamine,
diloweralkylamino,
cycloloweralkylamino,

55
. —N"A

(where A is loweralkylidenyl or heteroloweralkylide-
nyl),

~—NHOH or

—NHNH,.

Hal

I
_@J!I-CONHR"
Ra
R

NS
x@

!
Ty —
1 o
Q-

o

=

xI

N

Hal

P

R'
((cH,
Al @— ~%-00NL,‘)"
R
o
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where R" is Tower alkyl.

The a-halo-p-biphenylylacetamides, acethydroxamic

acids, or acethydrazides can be prepared from the cor-

OH
/ |

«':-CONH2
R

R" R
OH
C-CoNHR™
I (R

R' R Ry
?H
C-CON A
;e
R

R R a
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H,,NOH i /
2 <ig§§i>>~ <\S£) >,? ~CONHOH
R
Ha]
Ho NN
2772 <<E§§{:>—~<(? ) >—c CONHNMH,

responding p-biphenylylglycolamides with thionyl ha-

lides according to the method of 1. A. Smith, Chem. Be-

35

SOZHa1

> )
SO?Ha1 N
b 7
S0, Hal
2 >

richte 71B:634 (1938).

Hal
~CONH,

o—ch—

R R

Ta]
C-CONHR"

Rll
[ R,

Ta]
-CON A
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OH \ Tia]
I SO, Hal '
O C-CONHOH -2 ~CONHOH
l .
| R, Ry
R! R ' R! R
OH Hal
| S0,Ha1 l
_(I;-CONHNHZ S — —?-CONHNHZ
Ry I~ Rg
'
R* R R R
OH Hal ,
| (CH,))  SO,Hal | {cH,),
c-cov: n—=— 5 {0 (O H<-con
I \_| , I
‘ R i . R
R R a R R a
The substituted a-halo-p-biphenylylacetic acids and cyanate, alkali thiosulfate, alkali loweralkylmercaptide,
acid derivatives such as their salts, amides or esters may alkali sulfite or an alkali sulfinate may be reacted with
be reacted with various nucleophilic reagents which the a-chloro, a-bromo or a-iodo-p-biphenylylacetic
will replace the a-halogen group. Thus, for example, an 35 acid to form- the corresponding derivative of the
alkali hydrosulfide, alkali thioalkanoate, alkali thioben- a-mercapto-p-biphenylylacetic acid. This may also be
zoate, alkali loweralkylxanthate, thiourea, alkali thio- carried out on the a-sulfonate compounds.
» ; SH
MSH l
EE— ~COOH
R' R ¢
SRII
MSR" |
> C-COCH
1/ |
Ra
R R
Ta1(OSOZR1)
-C-COOH
|
R! R
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where:

R1 is alkyl or ary?l.

3,821,268

. SCOR"

20

MSCOAr . T fCOAr
——— = ) c-coon
e R R

. .2
i '
MSCR™ S <<z%5z>y~ﬁ<i§;51>~i;c00H
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- Mf’ff}é‘-é;itﬁ;-jrqut_o-p-b_iph'e_nylylacetic acid may then be ,, . chloride to form the corresponding a-mercaptoacetic

reacted: witha loweralkyl chlorocarbonate, an alkali
isocyanate. in- the: presence of hydrogen chloride, a
loweralkylcarbamyl chloride or a diloweralkylcarbamyl

acid derivative.. The . a-mercapto-p-biphenylylacetic
acid may also be reacted with succinic anhydride, ma-
leic anhydride or phthalic anhydride to form the corre-
sponding derivative.
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The a-loweralkylmercapto-p-biphenylylacetic acid etates, a-mercaptoamides and the a-mercaptoacetic
may further be oxidized to the loweralkylsulfinyl and acid salts may be prepared from the corresponding

loweralkylsulfonyl groups.

H;0;
—
SR”
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@
R’ R | 220

where R’/ is lower alkyl.
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»q-h»aloacetates, a-haloacetamides, a-haloacetic acid
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In an analogous manner the various a-mercaptoac- salts.
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Mﬂ —> ). C-C0Z
;
R R

* Of course it will be understood by one skilled in the
art that variations in the above procedures can be em-
ployed which will give that sequence of reactions which
will result in the desired R, R’, X and Z substituents.

These and other equivalent methods for the prepara-
tion of the acid, ester, amide, salts and a-mercapto de-
rivatives of the instant products will be apparent to
those having ordinary skill in the art.

The products of this invention may be obtained as ra-
cemic mixtures of their dextro and levorotatory iso-
mers. These may be separated by any of the various
methods of resolution. One method that may be em-
ployed is combining the racemic compound with an op-
tically active compound by salt formation, ester forma-
tion, or amide formation to form two diasteromeric
products. If the instant acids are added to an optically
active base, then two diastereomeric salts are produced
which possess different properties and different solubil-
ities and can be separated by fractional crystallization.
When the salts have been completely separated by re-
peated crystallization, the base is split off by acid hy-
drolysis and the pure d or I acids are obtained. Prefera-
bly, an a-mercapto derivative of a p-biphenylylacetic
acid is reacted in alcoholic or acetone solution with an
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equivalent amount of the optically active primary, sec-
ondary or tertiary amine such as cinchonidine, cincho-
nine, quinine, ephedrine, a-methylbenzylamine, sec-
butylamine, sec-amylamine, etc. The diastereomeric
amine salts produced thereby, are separated by frac-
tional crystallization and each optically active salt is hy-
drolyzed with dilute mineral acid to produce the dextro
or levo form of the -mercapto derivative of the p-
biphenylylacetic acid. Alternatively, an a-mercapto de-
rivative of a p-biphenylylacetate ester may be reacted
with an optically active primary or secondary amine
such as ephedrine, «-methylbenzylamine, sec-
butylamine, etc., to produce a mixture of diastereom-
eric acetamides which may be separated by fractional
crystallization. Each optically active amide may be hy-
drolyzed with mineral acid to its respective optically
active acid.

" Still alternatively, an a-mercapto derivative of a p-
biphenylylacetate may be reacted with an optically ac-
tive alcohol such as 1-menthol or d-borneol, or 1-a-
methylbenzylalcohol, to produce a mixture of diastere-
omeric acetate esters which may be separated by frac-
tional crystallization. Each optically active ester may
be hydrolyzed with mineral acid or alkali to its respec-
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tive optically active acid. The optically active acids can
also be recovered from the a-methylbenzyl esters by
hydrogenolysis in the presence of palladium.

The resolution may also be carried out as above on
the glycolic acid, ester or amide. The optical isomer in
turn may then be converted to the a-halo compound
which is then reacted as above to give the «-mercapto
derivatives.

The racemic chloroacetic acids, esters and amides
may also be resolved into their optical isomers by the
processes described for the a-mercapto acids, esters
and amides.

We have found that the compounds of this invention
exercise a useful degree of anti-inflammatory activity in
mammals and are effective in the treatment of asso-
ciated: pain and fever and in like conditions which are
responsive to treatment with anti-inflammatory agents.
In general, the compounds of this invention are indi-
cated: for ‘a wide variety of mammalian conditions
where -the ‘symptons of inflammation and associated
fever and pain are manifested. Exemplary of such con-
ditions are: rtheumatic diseases such are rheumatoid ar-
thritis, osteoarthritis and other degenerative joint dis-
eases; soft-tissue rheumatism such as tendinitis; musc-
ular rheumatism such as sciatica; pain and inflamma-
tion associated with dental surgery and similar human
and veterinary disease conditions exhibiting the forego-
ing symptons requiring the use of an anti-inflammatory,
analgesic and/or antipyretic agent.

For these purposes, the compounds of this invention
are normally administered orally, topically, parenter-
ally or rectally. Orally, these may be administered in
tablets, capsules, suspensions or syrups; the optimum
dosage, of course, depending on the particular com-
pound being used and the type and severity of the con-
dition being treated. In any specific case the appropri-
ate dosage selected will further depend on factors of
the patient which may influence response to the drug;
for example, general health, age, weight, etc. Although
the optimum quantities of the compounds of this inven-
tion to be used in such manner will depend on the com-
pound employed and the particular type of disease con-
dition treated, oral dose levels of preferred compounds
when administered to a mammal in dosages of 0.5 to
100 milligrams per kilogram of body weight per day are
particularly useful. The preferred range is 0.5 to 15
mg/Kg. Comparative dosages may be used in topical,
parenteral or rectal administration.

Dosage forms may be. prepared according to any
method known to the art for the manufacture of phar-
maceutical compositions and such compositions may
contain one or more agents; for example, sweetening
agents; flavoring agents, coloring agents, preserving
agents; . etc.” Further, the active o-mercapto-p-
biphenylylacetic acids or their derivatives may. be ad-
ministered alone or in admixture with antacids'such as
sodium’ bicarbonate, ‘magnesium carbonate, magne-
sium hydroxide, aluminum hydroxide, magnesium sili-
cate, etc., and non-toxic pharmaceutically acceptable
excipients. Such excipients may be, for example, inert
diluents such as calcium carbonate, lactose, eic., gran-
ulating and disintegrating agents; for example, magne-
sium stearate, talc, etc., binding agents; for example,
starch gelatin, etc., suspending agents; for example,
methylcellulose, vegetable oil, etc., dispersing agents;
for example, lecithin, etc., thickening agents; for exam-
ple, beeswax, hard paraffin, etc., emulsifying agents;
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for example, naturally-occurring gums, etc., and non-
irritating excipients; for example, cocoa. butter and
polyethylene glycols.

Various tests in animals can be carried out to show
the ability of the a-mercapto-p-biphenylylacetic acids
and derivatives of this invention to exhibit reactions
that can be correlated with anti-inflammatory activity
in humans. One such test is the Carrageenan paw
edema test, which shows the ability of the instant com-
pounds to inhibit edema induced by injection of an in-
flammatory agent such as carrageenan into the tissues
of the paw of a rat against non-inflammed controls.
This carrageenan testing method is known to correlate.
well with anti-inflammatory activity in-humans and is a
standard test used to determine anti-inflammatory ac-
tivity. This correlation can be shown by the activities of
compounds known to be clinically active including
such as aspirin, phenylbutazone, cortisone, hydrocorti-
sone-and predinisolone. In view of the results of this
test, the a-mercapto-p-biphenylylacetic acids and de-
rivatives can be considered to be active anti-
inflammatory agenis.

One method for measuring the pain threshold of the
a-mercapto-p-biphenylylacetic acids and derivatives is.
the Randall-Selitto test. Analgesic activity is shown by
antinocieceptive testing of the inflammed foot of rats -
and a measurement of their pain response.

Antipyretic assay is. carried out by yeast-induced
fever tests of subcutaneously injected rats. The mea-
surement of rectal temperature is carried out to deter-
mine the response by the test compounds.

in view of the results of the above tests, the
a-mercapto-p-biphenylylacetic acids and derivatives of
this invention are considered to have valuable analgesic
and antipyretic properties.

Other tests which can be correlated to show signifi-
cant activities are the “phenylquinone writhing” test
for analgesia, “‘polyarthritis in rats” and “ultra-violet
erythema in guinea pigs.”

The following are detailed examples which show the
preparation of the compounds of this invention. They
are to be construed as illustrations of said compounds
and are not intended to be limitations thereof.

EXAMPLE 1

Ethyl 2'-chloro-4-biphenylylgiyoxylate

2-Chiorobiphenyl 57 g. (0.33 mole) and 50.5 g. (0.37
mole) of ethyl oxalyl chleride are dissolved in 200 ml.
of dry 1,1,2,2-tetrachloroethane. Anhydrous aluminum
chloride 52 g. (0.39 mole) is added in small portions to
the reaction mixture with stirring over 2 hours. During
the addition, the temperature of the mixture is main-
tained between 16°~18°C. The mixture is stirred for an
additional hour and allowed to stand overnight. The so-
lution is then slowly poured into 1,500 ml. of iced sa-
line solution with stirring. After standing, two layers
form. The aqueous layer is extracted with 500 ml. of
ether and the ether extract is combined with the or-
ganic layer which is dissolved in 1500 ml. of ether and"
separated. The ether solution is washed with 10 X 100
ml. portions of a 1:1 mixture of saturated sodium chlor-
ide solution and 10 percent HCl solution, and 5 X 100
ml. portions of water. The ether solution is then dried
over anhydrous magnesium sulfate for:1 hour and fil-
tered. The solvents are removed by distillation under
reduced pressure and the residue distilled to obtain
ethyl 2'-chloro-4-biphenylylglyoxylate.
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When 2-chlorobiphenyl in the above example is re-
placed with  biphenyl, 4-chlorobiphenyl, 2-
nitrobiphenyl, 4-nitrobiphenyl, 2-methylbiphenyl, 4-
methylbiphenyl, 2-bromobiphenyl or 4-bromobiphenyl

then the product obtained is eithyl 4-
diphenylylglyoxylate, ethyl 4'-chloro-4-
biphenylylglyoxylate, ethyl 2'-nitro-4-
biphenylylglyoxylate, ethyl 4'-nitro-4-
biphenylylglyoxylate, ethyl 2'-methyl-4-
biphenylylgiyoxylate, ethyl 4'-methyl-4-
biphenylylglyoxylate, ethyl 2'-bromo-4-
biphenylylglyoxylate or ethyl 4'-bromo-4- -
biphenylylglyoxylate.

When ethyl oxalyl chloride in the above example is
replaced with methyl oxalyl chloride, propy! oxalyl
chloride, i-propyl oxalyl chloride, t-butyl oxalyl chlor-
ide or benzyl oxalyl chloride then the product obtained
is methyl 2’-chloro-4-biphenylylglyoxylate, propyl 2'-

chloro-4-biphenylylglyoxylate, i-propyl 2’-chloro-4-
biphenylylglyoxylate, t-butyl 2'-chloro-4-
biphenylylglyoxylate, or benzyl 2'-chloro-4-
biphenylylglyoxylate.

EXAMPLE 2

Ethyl a-methyl-2'-chloro-4-biphenylylglycolate

A solution of methylmagnesium itodide is prepared
from 6.7 g. (0.047 mole) of methyl iodide, 1.24 g
(0.051 g-atom) of 'magnesium turnings and 40 ml. of
anhydrous ether. This solution is added over a period
of 1 hour to a solution of 14.4 g. (0.05 mole) of ethyl
2'-chloro-4-biphenylylglyoxylate. The addition is car-
ried out with vigous stirring at 0°~5°C. The mixture is
then allowed to warm fo room temperature over 10
hours. The mixture is poured into an ice-cold solution
of 0.2 M-sulfuric acid. The ether layer is separated, ex-
tracted with 1% sulfuric acid, dried over magnesium
sulfate, filtered and evaporated to obtain ethyl a-meth-
yl-2’-chloro-4-biphenylylglycolate.

When ethyl 2'-chloro-4-biphenylylglyoxylate in the
above example is replaced by the glyoxylates of Exam-
ple 1, then the products prepared are:

ethyl a-methyl-4-biphenylylglycolate

ethyl a-methyl-4'-chloro-4-biphenylylglycolate

ethyl a-methyl-2'-nitro-4-biphenylylglycolate

ethyl a-methyl-4'-nitro-4-biphenylylglycolate

ethyl e-methyl-2'-methyl-4-biphenylylglycolate

ethyl a-methyl-4'-methyl-4-biphenylylglycolate

ethyl a-methyl-2’-bromo-4-biphenylylglycolate

ethyl a-methyl-4’-bromo-4-biphenylylglycolate

When the Grignard reagent used is ethylmagnesium
iodide, propylmagnesium iodide or butylmagnesium
jiodide, then the product prepared is:

ethyl a-ethyl-2’-chloro-4-biphenylylglycolate

ethyl a-propyl-2’-chloro-4-biphenylylglycolate

ethyl a-butyl-2'-chloro-4-biphenylylglycolate

 EXAMPLE3

Ethyl 2'-chloro-4-biphenylylglycolate

Into a Paar hydrogenation bottle is added 41.5 g.
(0.144 mole) of ethyl 2'-chloro-4-
biphenylylglyoxylate, 2 ml. of 0.1 M-ferrous sulfate so-
lution, 220 ml. of isopropionyl and 1.0 g. of 85.1 per-
cent platinum oxide. The mixture is shaken for 2 hours
at room temperature with hydrogen gas until 0.144
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mole of hydrogen is absorbed. The catalyst is then fil-
tered off and the solution is evaporated in vacuo and
the residue fractionally distilled to obtain ethyl 2'-
chloro-4-biphenylylglycolate.

When ethyl 2'-chloro-4-biphenylylglyoxylate in the
above example is replaced by the glyoxylates of Exam-
ple 1, then the products prepared are:

ethyl 4-biphenylylglycolate

ethyl 4'-chloro-4-biphenylylglycolate

ethyl 2'-nitro-4-biphenylylglycolate

ethyl 4'-nitro-4-biphenylylglycolate

ethyl 2’-methyl-4-biphenylylglycolate

ethyl 4’-methyl-4-biphenylylglycolate

ethyl 2'-bromo-4-biphenylylglycolate

ethyl 4'-bromo-4-biphenylylglycolate

EXAMPLE 4

Ethyl 3-chloro-4-biphenylylglyoxylate

Ethy! p-biphenylylglyoxylate 96.6 g. (0.38 mole) and
6.1 g. of iodine (0.048 mole) and dissolved in 100 ml.
of carbon tetrachloride. To this solution is added a so-
lution of 40.4 g. (0.57 mole) of chiorine dissolved in
365 ml. of carbon tetrachloride over a period of 2
hours. During the addition, the temperature of the re-
action mixture is maintained at 0°C. The mixture is
stirred for 3 hours and allowed to stand with gradual
warming to room teperature over 15 hours. The solvent
is remove by distillation under reduced pressure. The
residue is fractionally distilled to obtain ethy! 3-chloro-
4-biphenylylglyoxylate.

When bromine is used in place of chlorine in the
above example then the product obtained is ethyl 3-
bromo-4-biphenylylglyoxylate.

EXAMPLE 5

Ethyl 3-nitro-4-biphenylylglyoxylate

Ethyl p-biphenylylglyoxylate 16.7 g. (0.066 mole) is
added to ice-cold concentrated sulfuric acid (18 ml.)
and stirred with cooling for 5 minutes. Concentrated
niric acid (Sp. G. 1.51) (2.5 ml.) is added dropwise,
maintaining the temperature between 30° and 40° by
water cooling if necessary. After addition of the nitric
acid is complete, the mixture is stirred for one-half
hour, then poured into water. The mixture is made al-
kaline with sodium hydroxide, then extracted with
ether. The ether extract is washed, dried over sodium
sulfate, evaporated and the residue is fractionally dis-
tilled to obtain ethyl 3-nitro-4-biphenylylglyoxylate.

EXAMPLE 6

When ethyl 3-chloro-4-biphenylylglyoxylate, ethyl
3-bromo-4-biphenylylglyoxylate and ethyl - 3-nitro-4-
biphenylylglyoxylate are used in place of ethyl 2'-
chloro-4-biphenylylglyoxylate in Examples 2 and 3,
then the products prepared are:

ethyl @-methyl-3-chloro-4-biphenylylglycolate

ethyl a-methyl-3-bromo-4-biphenylylglycolate

ethyl a-methyl-3-nitro-4-biphenylylglycolate
ethyl a-ethyl-3-chloro-4-biphenylylglycolate
ethyl a-ethyl-3-bromo-4-biphenylylglycolate
ethyl a-ethyl-3-nitro-4-biphenylylglycolate
ethyl a-propyi-3-chloro-4-biphenylylglycolate

_ethyl a-propyl-3-bromo-4-biphenylylglycolate
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ethyl a-propyl -3-nitro-4-biphenylyiglycolate
ethyl a-butyl-3-chloro-4-biphenylylglycolate
ethyl a-butyl-3-bromo-4-biphenylylglycolate
ethyl a-butyl-3-nitro-4-biphenylylglycolate
ethyl 3-chloro-4-biphenylylglycolate
ethyl 3-bromo-4-biphenylylglycolate
ethyl 3-nitro-4-biphenylylglycolate

EXAMPLE 7

Ethyl 2’-trifluoromethyl-4-biphenylylglycolate

To a solution of 0.01 moles of ethyl 2'-bromo-4-

biphenylylglycolate in 50 ml. of dimethylformamide is
~added 0.15 moles of trifluoromethy! iodide and 0.02 g.
of copper powder. The reaction is shaken in a scaled
tube for 5 hours at '140°C, cooled and then filtered and
evaporated in vacuo. 200 ml. of water is added to the
residue and extracted with ether. The ether extract is
dried, evaporated to dryness and distilled to obtain
-ethyl 2'-trifluvoromethyl-4-biphenylylglylcolate.

When ethyl 3-bromo-4-biphenylylglycolate or ethyl
4’-bromo-4-biphenylylglycolate are used in the above
procedure, then the products prepared are ethyl 3-
trifluoromethyl-4-biphenylylglycolate or ethyl 4'-
brifluoromethyl-4-biphenylylglycolate.

When ethyl a-methyl-2'-bromo-4-
biphenylylglycolate,  ethyl ~ a-methyl-3-bromo-4-
biphenylylglycolate  or- ethyl a-methyl-4'-bromo-4-
biphenylylglycolate are used in the above procedure
then  the products prepared are ethyl a-methyl-2’-
trifluoromethyl-4-biphenylylglycolate, ethyl 3-
trifluoro-methyl-4-biphenylylglycolate or ethyl 4’-
trifluoromethyl-4-biphenylylglycolate.

25
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_EXAMPLE 8
Ethyl 2'-amino-4-biphenylylglycolate

A mixture of 15.3 g. (0.05 moles) of ethyl 2'-nitro-4-
biphenylylglycolate in 100 ml. methanol containing
0.05 mole citric acid and 1.5 g. of 5 percent palladium-
on-carbon is shaken with hydrogen at 2 atm. pressure
and.27°C until 3 'moles of hydrogen are absorbed. The

:mixture is filtered, washed with methanol and the fil-
trate concentrated in vacuo to obtain ethyl 2’-amino-4-
biphenylylglycolate, isolated as the citrate sai.

When ethyl 3-nitro-4-biphenylylglycolate or ethyi 4'-
nitro-4-biphenylylglycolate are used in the above ex-
ample, then the products prepared are ethy! 3-amino-4-
biphenylylglycolate or ethyl 4'-amino-4-
biphenylylglycolate.

When ethyl a-methyl-2’-nitro-4-biphenylylglycolate,
ethyl a-methyl-3-nitro-4-biphenylylglycolate or. ethyl'
a-methyl 4’-nitro-4-biphenylylglycolate are used in the
above example then the products prepared are ethyl
a-methyl-2'-amino-4-biphenylylglycolate, ethyl a-met-
hyl-3-aniino-4-biphenylylglycolate or ethyl a-methyl-
4’-amino-4-biphenylylglycolate.

EXAMPLE 9

Ethyl 2'-methylamino-4-biphenylylglycolate
To a solution of 0.01 moles of ethyl 2'-amino-4-
biphenylylglycolate in 100 ml. of pyridine is added 0.1
moles of methyl iodide. The reaction mixture is stirred,
overnight at room temperature, filtered and concen-
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trated. The residue is' distilled to obtain ethyl 2'-
methylamino-4-biphenylylglycolate.

When 0.01 moles of acetyl chloride is used in place
of methyl iodide in the above example, then the prod-
uct prepared is ethyl 2'-acetylamino-4-
biphenylylglycolate.

When ethyl 3-amino-4-biphenylylglycolate or -ethyl
4’-amino-4-biphenylylglycolate are used in the above
procedures then the products prepared are ethyl 3-

methylamino-4-biphenylylglycolate, ethyl 4
methylamino-4-biphenylylglycolate, ethyl 3-
acetylamino-4-biphenylylglycolate - or’ - ethyl  4'-

acetylamino-4-biphenylylglycolate.

When ethyl a-methyl-2’'-amino-4-
biphenylyigiycolate, ethyl o-methyl-3-amino-4-
biphenylylglycolate or ethyl ~a-methyl-4'-amino-4-
biphenylylglycolate are used in the above procedures
then .the. products prepared are ethyl a-methyl-2'-
methylamino-4-biphenylylglycolate, ethyl ‘a-methyl-3-
methylamino-4-biphenylylglycolate, ethyl a-methyl-4'-
methylamino-4-biphenylylglycolate, ethyl a-methyl-2'-
actylamino-4-biphenylylglycolate, " ethyl  a-methyl-3-
acetylamino-4-biphenylylglycolate or ethyl a-methyl-’
4!-acetylamino-4-biphenylylglycolate.

EXAMPLE 10

Ethyl 2'-dimethylamino-4-biphenylylglycolate

A solution ‘of 0.005 moles of ethyl -2’-nitro-4-
biphenylylglycoiate and 1.6 ml. of 37 percent formal-
dehyde in 50 ml. of methanol is shaken with hydrogen
over 0.5 g..of 5 percent palladium-on-charcoal at 42
Ibs. and 27°C until 5 moles of hydrogen are absorbed. -
The catalyst is filtered off and the filtrate is evaporated
in vacuo. The residue is then distilled to obtain ethyl
2’-dimethylamino-4-biphenylylglycolate.

When ethyl 3-nitro4-biphenylylglycolate or ethyl 4'-
nitro-4-biphenylylglycolate are used in the above pro-
cedure then' the product prepared is ethyl 3-
dimethylamino-4-biphenylylglycolate ~ or - ethyl. .4'-
dimethylamino-4-biphenylylglycolate.

When ethyl a-methyl-2'-nitro-4-biphenylylglycolate,
ethyl . a-methyl-3-nitro-4-biphenylylglycolate or ethyl
a-methyl-4'-nitro-4-biphenylylglycolate are used in the

.above procedure then the product prepated is ethyl

a-methyl-2'-dimethylamino-4-biphenylylglycolate,
ethyl a-methyl-3-dimethylamino-4-biphenylylglycolate
or ethyl a-methyl-4'-dimethylamino-4-

biphenylylglycolate.

EXAMPLE 11

Benzyl 2'-cyano-4-biphenylylglycolate
To 294 g. (0.1 moles) of benzyl 2"-amino-4-
biphenylylglycolate in 35 ml. of 28% hydrochloric acid
and 100 ml. of cracked ice to maintain the temperature
at 0°C is added a solution of 7.1 g. (0.102 moles) of so-
dium nitrite in 20 ml. of water. The reaction mixture.is
then neutralized with sodium carbonate. This diazo-
nium mixture is added to a cuprous cyanide solution
{prepared from 31.5 g. of copper sulfate and 16.2 of
sodium cyanide in 75 ml. of water). 250 ml. of toluene
is also added and the mixture is ‘stirred for one-half
hour. The reaction is then allowed to stir an additional
2 hours while warming gradually to 50°C. This is then
cooled and the toluene separated, dried over sodium
sulfate-and evaporated to dryness to obtain benzyl 2'-
cyano-4-biphenylylglycolate.
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When benzyl 3-amino-4-biphenylylglycolate or ben-
zyl 4'-amino-4-biphenylylglycolate are used in the
above procedure then the product prepared is benzyl
3-cyano-4-biphenylylglycolate or benzyl 4'-cyano-4-

biphenylylglycolate.
When benzyl a-methyl-2'-amino-4-
biphenylylglycolate, benzyl @-methyl-3-amino-4-

biphenylylglycolate or benzyl «-methyl-4’-amino-4-
biphenylylglycolate are used in the above procedure
then the product prepared is benzyl a-methyl-2'-cyano-
4-biphenylglycolate, benzyl ae-methyl-3-cyano-4-
biphenylylglycolate or benzyl w«-methyl-4’'-cyano-4-
biphenylylglycolate.

EXAMPLE 12

Ethyl 2'-fluoro-4-biphenylylglycolate

To 44.2 g. (0.15 moles) of ethyl 2'-amino-4-
biphenylylglycolate is added at 0°C 44 mi. of 1.5 moles
of concentrated hydrochloric acid. The reaction mix-
ture is maintained at 0°C and the diazonium salt is pre-
pared with 23.2 g. (0.32 moles) of 95 percent sodium
nitrite in 80 ml. of water. To this mixture is rapidly
added a solution of 10.4 g. (0.17 moles) of boric acid
dissolved in 22 g. (0.66 moles) of 60 percent hydroflu-
oric acid. The reaction mixture is then stirred for one-
half hour and filtered, washed with 3 X 25 ml. of water,
2 X 25 ml. of methanol and 25 ml. of ether. The resid-
ual cake is then treated in vacuo. The treated cake is
then placed in a distilling flask and heated to permit
spontaneous decomposition. After the decomposition,
the residue is then fractionally distilled to obtain ethyl
2'-fluoro-4-biphenylylglycolate.

When ethyl 3-amino-4-biphenylylglycolate or ethyl
4'-amino-4-biphenylylglycolate are used in the above
procedure then the products prepared are ethyl 3-

fluoro-4-biphenylylglycolate or ethyl 4'-fluoro-4-
biphenylylglycolate.

When ethyl a-methyl-2'-amino-4-
biphenylylglycolate, ethyl a-methyl-3-amino-4-
biphenylylglycolate or ethyl a-methyl-4'-amino-4-

biphenylylglycolate are used in the above procedure
then the products prepared are ethyl o-methyl-2'-
fluoro-4-biphenylylglycolate, ethyl a-methyl-3-fluoro-
4-biphenylylglycolate or ethyl a-methyl-4’-fluoro-4-
biphenylylglycolate.

EXAMPLE 13

2'-Hydroxy-4-biphenylyiglycolic acid

To 4.5 g. of ethyl 2’-amino-4-biphenylylglycolate sus-
pension in 125 ml. of 80 percent hydrochloric acid and
cooled to 0°C is added dropwise a solution of 1.2 g. of
sodium nitrite in 15 ml. of water. After about 10 min.,
200 ml. of 50 percent hydrochloric acid is added por-
tion wise and stirred for 15 hours. The reaction mixture
is then poured onto ice water and extracted with chlo-
roform, dried over sodium sulfate and concentrated in
vacuo. The residue is crystallized to obtain 3-hydroxy-
4-biphenylylglycolic acid.

The ethyl ester of the product is formed by reaction
with absolute ethanol containing a small amount of an-
hydrous hydrochloric acid.

When ethyl 3-amino-4-biphenylylglycolate or ethyl
4'-amino-4-biphenylylglycolate are used in the above
procedure then the product prepared is 3-hydroxy-4-
biphenylylglycolic acid or 4'-hydroxy-4-
biphenylylglycolic acid.
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EXAMPLE 14

Ethyl 2’-methoxy-4-biphenylylglycolate

To a stirred suspension of 0.01 moles of sodium hy-
dride in 25 ml. of dry dimethylformamide which has
been cooled to 0°C is added dropwise a solution-of 0.01
moles of ethyl 2'-hydroxy-4-biphenylylglycolate in 10
ml. of dimethylformamide. The reuction mixture is
stirred for 15 minutes and 0.015 moles of methyliodide
is then added dropwise. The mixture is allowed to stir
overnight at room temperature. 200 ml. of water is
added and the resulting mixture is extracted well with
ether. The ether extract is washed with water, dried
over sodium sulfate, evaporated to dryness and distilled
to obtain ethyl 2’-methoxy-4-biphenylylglycolate.

When the benzyl ester is used above and 0.01 moles
of acetyl chloride is used in place of methyliodide, then
the product prepared is benzyl 2'-acetyloxy-4-
biphenylylglycolate.

When ethyl 3-hydoxy-4-biphenylylglycolate or ethyl
4'-hydroxy-4-biphenylylglycolate are used in the above
procedures then the products prepared are ethyl 3-
methoxy-4-biphenylylglycolate; ethyl 4'-methoxy-4-

biphenylylglycolate; benzyl 3-acetyloxy-4-
biphenylylglycolate  or  benzyl  4’-acetyloxy-4-
biphenylylglycolate.

When ethyl a-methyl-2’-hydroxy-4-
biphenylylglycolate, ethyl a-methyl-3-hydroxy-4-

biphenylylglycolate or ethyl - a-methyl-4’-hydroxy-4-
biphenylylglycolate are used in the above procedures
then the products prepared are ethyl a-methyl-2'-

methoxy-4-biphenylylglycolate, ethyl a-methyl-3-
methoxy-4-biphenylylglycolate; ethyl a-methyl-4'-
methoxy-4-biphenylylglycolate, benzyl a-methyl-2'-
acetyloxy-4-biphenylylglycolate, benzyl a-methyl-3-

acetyloxy-4-biphenylylglycolate or benzyl a-methyl-4'-
acetyloxy-4-biphenylylglycolate.

EXAMPLE 15

2'-Bromo-4-biphenylylglycolic acid

To 11.1 g. (0.044 moles) of ethyl 2’-amino-4-
biphenylylglycolate suspension in 225 ml. of 40 percent
hydrobromic acid and cooled to 0°C is added dropwise
a solution of 2.34 g. of sodium nitrite in 30 ml. of water.
To this mixture is added a solution of 20 g. of cuprous -
bromide in 350 ml. of 40% hydrobromic acid added
portion wise and stirred for 15 hours. The reaction mix-
ture is then poured onto ice water, extracted with chlo-
roform, dried over sodium sulfate and concentrated in
vacuo. The residue is then crystallized to obtain
2'-bromo-4-biphenylylglycolic acid.

The ethyl ester of the product is formed by reaction
with absolute ethanol containing a small amount of an-
hydrous hydrochloric acid.

When ethyl 3-amino-4-biphenylylglycolate or ethyl
4'-amino-4-biphenylylglycolate are used in the above
procedure then the products prepared are 3-bromo-4-
biphenylylglycolic acid or 4'-bromo-4-
biphenylylglycolic acid.

When ethyl «a-methyl-2'-amino-4-
biphenylylglycolate, ethyl a-methyl-3-amino-4-
biphenylylglycolate or ethyl a-methyl-4’-amino-4-
biphenylylglycolate are used in the above procedure
then the product prepared are a-methyl-2'-bromo-4-
biphenylylglycolic acid, a-methyl-3-bromo-4-
biphenylylglycolic acid or «-methyl-4'-bromo-4-
biphenylylglycolic acid.
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EXAMPLE 16
2’-lodo-4-biphenylylglycolic acid
To 005 . 'moles = of  ethyl 2'-amino-4-

biphenylylglycolate disselved in a mixture of 50 g. of
ice water and 0.06 moles of concentrated sulfuric acid
at 0°C is added a solution of 0.05 moles of 95 percent
sodium nitrite in 8 ml. of water. Stirring is continued
for one-half hour and then 1.5 ml, of concentrated sul-
furic acid is added: This solution is poured into an ice
cold solution of 0.06 moles of potassium iodide in 10
ml. of water. To this is added 0.075 g. copper bronze
with stirring and the solution is warmed slowly on a
water bath to about 80°C for 2 hours. After cooling to
room temperature the reaction mixture is extracted
thrice with 15 ml. portions of chloroform. This is then
washed with dilute. thiosulfate solution, water, dried
over sodium sulfate and evaporated in vacuo, The resi-
due  is - crystallized - to ~ obtain = 2'-iodo-4-
biphenylylglycolic acid.

The ethyl ester of the product is formed by reaction
with absolute ethanol containing a small amount of an-
hydrous hydrochloric acid.

When ethyl: 3-amino-4-biphenylylglycolate or ethyl
4’-amino-4-biphenylylglycolate are used in the above
procedure then the product prepared is  3-iodo-4-
biphenylylglycolic acid or 4’-iodo-4-biphenylylglycolic
acid.

When ethyl a-methyl-2’-aminc-4-
biphenylylglycolate, ethyl a-methyl-3-amino-4-
biphenylylglycolate . ‘or ethyl a-methyl-4'-amino-4-

biphenylylglycolate are used in the above procedure
then the  product = prepared is  2’-iodo-4-
biphenylylglycolic acid, a-methyl-3-iodo-4-
biphenylylglycolic = acid a-methyl-4'-iodo-4-
biphenylylglycolic acid.

EXAMPLE 17

2'-Mercapto-4-biphenylylglycolic acid

To 17.3 g. of ethyl 2'-amino-4-biphenylylglycolate in
11.1 ml. of concentrated hydrochloric acid and 20 g. of
ice is added 4.1 g. of sodium nitrite in 2 ml. of water.
This mixture is stirred for 10 min. and then added grad-
ually to an ice cold solution of 10.3 g. of potassium
ethyl xanthate in 14 ml. of water. The reaction is gradu-
ally heated over 45 min. to 50°C and stirred an addi-
tional 45 minutes. The mixture is then cooled, ex-
tracted with ether which is then washed with water, di-
lute sodium hydroxide and water, dried over sodium
sulfate and evaporated in vacuo. The residue is dis-
solved in 35 ml. of boiling ethanol to which is added
gradually 13 g. of potassium hydroxide. The reaction is
refluxed an additional hour and then evaporated to dry-
niess.in vacuo. The residue is dissolved in water and ex-
tracted with ether. The alkaline phase is acidified with
6N sulfuric acid and extracted with ether. The ether is
washed with water, dried over sodium sulfate and evap-
orated - to  dryness to = obtain. 2’-mercapto-4-
biphenylylglycolic acid.

The ethyl ester of the product is formed by reaction
with absolute ethanol containing a small amount of an-
hydrous hydrochloric acid.

When ethyl 3-amino-4-biphenylylglycolate or. ethyl
4’-amino-4-biphenylylglycolate are used in the above
procedure then the product prepared is 3-mercapto-4-
biphenylylglycolic acid or 4'-mercapto-4-
biphenylylglycolic acid.
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When ethyl a-methyl-2'-amino-4-
biphenylylglycolate, . ethyl a-methyl-3-amino-4-
biphenylylglycolate . or - ethyl a-methyl-4’-amino-4-
biphenylylglycolate are used in the above procedure
then the product prepared is a-methyl-2'-mercapto-4-
biphenylylglycolic -~ acid,  a-methyl-3-mercapto-4-
biphenylylglycolic acid - or - a-methyl-4'-mercapto-4-
biphenylylglycolic acid. N

EXAMPLE 18
Ethyl 2'-methylthio-4-biphenylylglycolate
To 385 g of ethyl 2'-mercapto-4-

biphenylyliglycolate in 40 ml. of water containing 0.65
g. of sodium hydroxide is added 2 ml. of dimethyl sul-
fate with stirring. The reaction mixture is gradually
warmed to 40°C and stirred for 2 hours. The mixture
is cooled and extracted with ether which is washed with
water, dried and evaporated in vacuo. The residue is

distilled . - to  obtain  ethyl  2’-methylthio-4-
biphenylyiglycolate. :
When the - benzyl ‘ester of 2'-methylthio-4-

biphenylylglycolate is treated with 30% H,0,, then the
resultant - product ~is benzyl -2’-methylsulfinyl-4-
biphenylylglycolate - or' benzyl - 2'-methylsulfonyl-4-
biphenylylglycolate.

When an equimolar amount of acetyl chloride is used
in place of dimethyl sulfate in the above reaction along
with the benzyl ester, then the product prepared is ben-
zyl 2'-acetylthio-4-biphenylylglycolate.

When ethyl 3-mercapto-4-biphenylyiglycolate - or
ethyl 4'-mercapto-4-biphenylylglycolate are used in the
above procedures then the products prepared are ethyl

3-methylthio-4-biphenylylglycolate, ethyl 4'-
methylthio-4-biphenylylglycolate, benzyl = 3-
methylsulfinyl-4-biphenylylglycolate, benzyl 4'-methyl-
sulfinyl-4-biphenylylglycolate, benzyl 3-
methylsulfonyl-4-biphenylylglycolate, ~benzyl  4'-
methylsulfonyl-4-biphenylyiglycolate, benzyl 3-
acetylthio-4-biphenylylglycolate ~ or 'benzyl -~ 4'-
acetylthio-4-biphenylylglycolate. ‘

When ethyl a-methyl-2'"-mercapto-4-
biphenylylglycolate, = ethyl = a-methyl-3-mercapto-4-

biphenylylglycolate or ethyl a-methyl-4'-mercapto-4-
biphenylyiglycolate are used in the above procedures
then the products prepared are ethyl a-methyl-2'-
methylthio-4-biphenylylglycolate; ethyl a-methyl-3-
methylthio-4-biphenylylglycolate, ethyl ~a-methyl-4'-
methylthio-4-biphenylylglycolate, benzyl a-methyl-2'-
methylsulfinyl-4-biphenylylglycolate, benzyl a-methyl-
3-methylsulfinyl-4-biphenylylglycolate, benzyl a-meth-
yi-4'-methylsulfinyl-4-biphenylylglycolate, benzyl a-m-
ethyl-2"-methylsulfonyl-4-biphenylylglycolate, benzyl
a-methyl-3-methylsulfonyl-4-biphenylylglycolate, ben-
zyl ~a-methyl-4'-methylsulfonyi-4-biphenylylglycolate,
benzyl a-methyl-2'-acetylthio-4-biphenylylglycolate,
benzy! a-methyl-3-acetylthio-4-biphenylylglycolate or
benzyl a-methyl-4'-acetylthio-4-biphenylylglycolate.

EXAMPLE 19

2"-Chloro-4-biphenylylglycolic: acid

To a solution of 0.144 moles of ethyl 2’-chloro-4-
biphenylylglycolate dissolved in 220 ml. of isopropanol
is added 38 g. (0.7 mole) of potassium hydroxide. This
mixture is then heated at reflux temperature in a nitro-
gen atmosphere. The solution is concentrated in vacuo
to-a viscous oil, which is then dissolved in 500 ml. of
water. and filtered.. The filtrate is acidified with 10%
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HCI and the precipitate is taken up in ether. The ether
layer is dried, filtered and the filtrate concentrated to
dryness. Recrystallization of residue from benzene-
cyclohexane 1:1 gives 2'-chloro-4-biphenylylglycolic
acid.

EXAMPLE 20

When an equimolar amount of the glycolate com-
pounds of Examples 2, 3 and 6 ~ 18 are used in Exam-
ple 19, then the corresponding glycolic acid is pre-
pared. A representative list of compounds is shown be-
low.

4-biphenylylglycolic acid

4'-chloro-4-biphenylylglycolic acid

3-chloro-4-biphenylylglycolic acid
4'-bromo-4-biphenylylglycolic acid
2'-bromo-4-biphenylylglycolic acid
3-bromo-4-biphenylylglycolic acid
4'-nitro-4-biphenylylglycolic acid
2'-nitro-4-biphenylylglycolic acid
3-nitro-4-biphenylylglycolic acid
4'-methyl-4-biphenylylglycolic acid
2'-methyl-4-biphenylyiglycolic acid
3-methyl-4-biphenylylglycolic acid

4’ -trifluoromethyl-4-biphenylyiglycolic acid

2'-trifluoromethyl-4-biphenylylglycolic acid

3-trifluoromethyl-4-biphenylylglycolic acid
4'-amino-4-biphenylylglycolic acid
2’-amino-4-biphenylylglycolic acid
3-amino-4-biphenylyiglycolic acid

4’ -methylamino-4-biphenylylglycolic acid

2’-methylamino-4-biphenylylglycolic acid

3-methylamino-4-biphenylylglycolic acid
4'-dimethylamino-4-biphenylylglycolic acid
2'-dimethylamino-4-biphenylylglycolic acid
3-dimethylamino-4-biphenylylglycolic acid
4'fluoro-4-biphenylylglycolic acid
2’-fluoro-4-biphenylylglycolic acid
3-fluoro-4-biphenylylglycolic acid
4'-hydroxy-4-biphenylylglycolic acid
2'-hydroxy-4-biphenylyiglycolic acid
3-hydroxy-4-biphenylylglycolic acid
4'-methoxy-4-biphenylylglycolic acid
2'-methoxy-4-biphenylylglycolic acid
3-methoxy-4-biphenylylglycolic acid
4'-jodo-4-biphenylylglycolic acid
2'-iodo-4-biphenylylglycolic acid
3-iodo-4-biphenylylglycolic acid
4’-mercapto-4-biphenylylglycolic acid
2'-mercapto-4-biphenylylglycolic acid
3-mercapto-4-biphenylylglycolic acid
4'-methylthio-4-biphenylylglycolic acid
2'-methylthio-4-biphenylylglycolic acid
3-methylthio-4-biphenylylglycolic acid
a-methyl-4-biphenylylglycolic acid
a-methyl-4'-chloro-4-biphenylylglycolic acid
a-methyl-3-chloro-4-biphenylylglycolic acid
a-methyl-4’-bromo-4-biphenylylglycolic acid
a-methyl-2'-bromo-4-biphenylylglycolic acid
a-methyl-3-bromo-4-biphenylylglycolic acid
a-methyl- 4'-nitro-4-biphenylylglycolic acid
a-methyl-2'-nitro-4-biphenylylglycolic acid
a-methyl-3-nitro-4-biphenylylglycolic acid
a,4’-dimethyl-4-biphenylylglycolic acid
a,2'-dimethyl-4-biphenylylglycolic acid
a,3-dimethyl-4-biphenylylglycolic acid
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oz-me.:thyl-4'—triﬂuorometfﬁ—ét-biphenylylglycolic
oc-?r?é?hyl#'—trifluoromethyl-4-biphenylylglycolic
a-if(;(tjhyla'-trifluoromethyl-4-biphenylylglycolic
oz-zrir(l::tihylé-triﬂuoromethyl—4-bipheny|ylglycolic acid

a-methyl-4'-amino-4-biphenylylglycolic acid
o-methyl-2'-amino-4-biphenylylglycolic acid
a-methyl-3-amino-4-biphenylyglycolic acid
a-methyl-4’-fluoro-4-biphenylylglycolic acid
a-methyl-2'-fluoro-4-biphenylylglycolic acid
a-methyl-3-fluoro-4-biphenylylglycolic acid
a-methyl-4'-mercapto-4-biphenylglycolic acid
a-methyl-2'-mercapto-4-biphenylylglycolic acid
a-methyl-3-mercapto-4-biphenylylglycolic acid

EXAMPLE 21

2’-Cyano-4-biphenylylglycolic acid

A solution of 0.01 moles of benzyl 2'-cyano-4-
biphenylylglycolate dissolved in 100 ml. of acetic acid
and containing 0.01 mole of hydrogen chloride is
shaken with hydrogen over a 5 percent Pd carbon cata-
lyst until 0.01 moles of hydrogen is absorbed. The cata-
lyst is then filtered and the solution is evaporated to
dryness and crystallized to obtain. 2'-cyano-4-
biphenylylglycolic acid.

When the benzyl ester used is

benzyl 4’-cyano-4-biphenylylglycolate

benzyl 3-cyano-4-biphenylylglycolate

benzyl 4'-acetylamino-4-biphenylylglycolate

benzyl 2'-acetylamino-4-biphenylylglycolate

benzyl 3-acetylamino-4-biphenylylglycolate

benzyl 4'-acetylthio-4-biphenylylglycolate

benzyl 2'-acetylihio-4-biphenylylglycolate

benzyl 3-acetylthio-4-biphenylylglycolate

benzyl 4'-acetyloxy-4-biphenylylglycolate

benzyl 2’-acetyloxy-4-biphenylylglycolate

benzyl 3-acetyloxy-4-biphenylylglycolate

benzyl 4'-methylsulfinyl-4-biphenylylglycolate

benzyl 2'-methylsulfinyl-4-biphenylylglycolate

benzyl 3-methylsulfinyl-4-biphenylylglycolate

benzyl 4'-methylsulfonyl-4-biphenylylglycolate

benzyl 2'-methylsulfonyl-4-biphenylylgiycolate

benzyl 3-methylsulfonyl-4-biphenylylglycolate

benzyl a-methyl-4'-cyano-4-biphenylylglycolate

benzyl a-methyl-3-cyano-4-biphenylylglycolate

benzyl a-methyl-4'-acetylamino-4-
biphenylylglycolate

benzyl a-methyl-2'-acetylamino-4-
biphenylylglycolate

benzyl a-methyl-3-acetylamino-4-
biphenylylglycolate

benzyl a-methyl-4’-acetylthio-4-biphenylylglycolate
benzyl a-methyl-2'-acetylthio-4-biphenylylglycolate
benzyl a-methyl-3'-acetylthio-4-biphenylylglycolate
benzyl a-methyl-4'-acetyloxy-4-biphenylylglycolate
benzyl a-methyl-2'-acetyloxy-4-biphenylylglycolate
benzyl a-methyl-3-acetyloxy-4-biphenylylglycolate
benzyl a-methyl-4'-methylsulfinyl-4-
biphenylylglycolate
benzyl
biphenylylglycolate
benzyl
biphenylylglycolate

a-methyl-2’-methylsulfinyl-4-

a-methyl-3-methylsulfinyl-4-
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benzyl a-methyl-4'-methylsulfonyl-4-
biphenylylglycolate
benzyl
biphenylylglycolate
benzyl
biphenylylglycolate
then the products obtained are
4'-cyano-4-biphenylylglycolic acid
3-cyano-4-biphenylylglycolic acid
4'-acetylamino-4-biphenylylglycolic acid
2'-acetylamino-4-biphenylylglycolic acid
3-acetylamino-4-biphenylylglycolic acid
4’-acetylthio-4-biphenylylglycolic acid
2'-acetylthio-4-biphenylylglycolic acid
3-acetylthio-4-biphenylylglycolic acid
4'-acetyloxy-4-biphenylylglycolic acid
2'-acetyloxy-4-biphenylylglycolic acid
3-acetyloxy-4-biphenylylglycolic acid
4'-methylsulfinyl-4-biphenylylglycolic acid
2'-methylsulfinyl-4-biphenylylglycolic acid
3-methylsulfinyl-4-biphenylylglycolic acid
4’-methylsulfonyl-4-biphenylylglycolic acid
2'-methysulfonyl-4-biphenylylglycolic acid
3-methylsulfonyl-4-biphenylylglycolic acid
a-methyi-4’-cyano-4-biphenylylglycolic acid
a-methyl-2’-cyano-4-biphenylylglycolic acid
a-methyl-3-cyano-4-biphenylylglycolic acid
a-methyl-4'-acetylamino-4-biphenylylglycolic acid
a-methyl-2'-acetylamino-4-biphenylylglycolic acid
-a-methyl-3-acetylamino-4-biphenylylglycolic acid
a-methyl-4’-acetylthio-4-biphenylylglycolic acid
a-methyl-2-acetythio-4-biphenylylglycolic acid
a-methyl-3-acetylthio-4-biphenylylglycolic acid
a-methyl-4’-acetyloxy-4-biphenylylglycolic acid
a-methyl-2-acetyloxy-4-biphenylylglycolic acid
a-methyl-3-acetyloxy-4-biphenylylglycolic acid
a-methyl-4’-methylsulfinyl-4-biphenylylglycolic acid

a-methyl-2'-methylsulfonyl-4-

a-methyl-3-methylsulfonyl-4-

a-methyl-2’-methylsulfinyl-4-biphenylylglycolic acid

a-methyl-3-methylsulfinyl-4-biphenylylglycolic acid
a-methyl-4'-methylsulfonyl-4biphenylylglycolic acid
a-methyl-2'-methylsulfonyl-4-biphenylylglycolic
acid ‘
a-methyl-3-methylsulfonyl-4-biphenylylglycolic acid

EXAMPLE 22

1 2'-Chioro-4-biphenylylglycolic acid

To.a boiling solution of 29.4 g. (0.10 mole). of cin-
chonidine in 1 liter of absolute ethanol is added a boil-
ing solution. of 26.9 g. (0.10 mole) of dl 2'-chloro-4-
biphenylylglycolic acid in 500 ml. of absoclute ethanol.
The solution is stirred briefly then allowed to cool to
room temperature overnight. The precipitate. is col-
lected and washed with 2 X 25 ml. of ethanol and air
dried. Recrystallization from isopropanol gives white
needle -crystals. This material is hydrolyzed with 200
ml. of 1.2 N—HC]I. The white solid is collected, washed
with.3 X 50 ml. water and dried at 55°C overnight. Re-
crystallization from benzenecyclohexane 3:2 gives 1
2'-chloro-4-biphenylylcolic acid.

When modifications of the above resolution proce-
dure is followed but dl 2’-chloro-4-cyclohexylphenyl-
glycolic acid is replaced by an equimolar amount of the
dl glycolic acids of Examples 19 — 21, then the corre-
sponding 1-isomer is prepared.
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EXAMPLE 23

d 2'-Chloro-4-biphenylylglycolic acid

The combined ethanol and isopropanol filtrates from
Example 22 are evaporated to dryness. This material is
triturated with 1 liter of boiling acetone. The material
which does not go into solution is fittered off. The fil-
trate is evaporated to dryness and hydrolyzed with 100
ml. of 1.2 N—HC1. The precipitate is collected,
washed with 3 X 25 ml. of water, and dried at 55°C. Re-
crystallization from benzene-cyclohexane 3:2 gives d
2'-chloro-4-biphenylylglycolic acid.

When modifications of the above resolution proce-
dure is followed but d1 2’-chloro-4-biphenylglycolic
acid is replaced by an equimolar amount of the dl gly-
colic acids of Examples 19 - 21, then the correspond-
ing d-isomer is prepared.

EXAMPLE 24

2'-Chiore-4-biphenylylglcolic acid, sodium salt

A solution of 12.4 g. of sodium bicarbonate in 135
ml. of water is added dropwise to a stirred solution of
44.1 g. (0.164 moles) of 2’-chloro-4-biphenylylglycolic
acid in 150 ml. of methanol. The solevent is removed
in vacuo and the residue is dried by repeated distilla-
tions with anhydrous ethanol. The crystalline residue is
triturated with ether (100 ml.), collected and washed
with ether. The residue is dried in a vacuum desiccator
to obtain 2’-chloro-4-biphenylylglycolic acid, sodium
salt.

When an equimolar amount of sodium bicarbonate in
the above reaction is replaced by the compounds of
Table I below, then the corresponding salt of Table II
below is prepared.

TABLE 1

sodium hydroxide
potassium hyroxide
calcium hydroxide
potassium carbonate
magnesium- bicarbonate

TABLE I

2’-chloro-4-biphenylylglycolic acid, sodium salt -
2'-chloro-4-biphenylylglycolic acid, potassium salt
2'-chloro-4-biphenylylglycolic acid, calcium salt
2'-chloro-4-biphenylylglycolic acid, magnesium salt

When the dl, d and | glycolic acid compounds of this
invention are used in the above reaction, the corre-
sponding sait is prepared.

EXAMPLE 25

2'-chloro-4-biphenylylglycolic acid, diethylammonium
slat

Anhydrous diethylamino (0.11 moles) is added drop-
wise to a  stirred - solution of = 2'-chloro-4-
biphenylylglycolic -acid (0.10 moles) in 100 ml. of n-
hexane at 0°C. The precipitated diethylammonium salt
is collected on a filter washed with n-hexane and dried
in a vacuum desiccator to obtain 2’'-chloro-4-
biphenylylglycolic acid, diethylammonium salt.

When diethylamine in the above reaction is replaced
by an equimolar amount of the compounds of Table I,
below, then the corresponding product of Table I,
below is prepared.
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TABLE |
dimethylamine
B-hydroxyethylamine
piperazine
piperidien
a-methylbenzylamine
cyclohexylamine
triethylamine
phenethylamine

TABLE I

2'-chloro-4-biphenylylglycolic acid, dimethylam-
monium salt

2'-chloro-4-biphenylylglycolic acid, B-hydroxye-
thylammonium salt

2'-chloro-4-biphenylylglycolic acid, piperazinium
salt

2'-chloro-4-biphenylylglycolic acid, piperidinium salt

2'-chloro-4-biphenylylglycolic acid, «a-methylben-
zylammonium salt :

2'-chloro-4-biphenylylglycolic acid, cyclohexylam-
monium salt : :

2'-chloro-4-biphenylylglycolic  acid, triethylam-
monium salt

2'-chloro-4-biphenylylglycolic acid,” phenethylam-

monium salt
When the dl, d and I glycolic acids of this invention
are used in the above reaction, then the corresponding

salt is prepared.

EXAMPLE 26

N-isopropy! 2’-chiore-4-biphenylylglycolamide

Ethyl 2’-chloro-4-biphenylylglycolate 29.48 g. (0.1
mole) is stirred with 20 ml. of isopropylamine at about
35°C with stirring overnight and the temperature is
then raised to reflux for 28 hours. The reaction mixture
is evaporated in vacuo and the residue distilled to ob-
tain N-isopropyl 2’-chloro-4-biphenylylglycolamide.

When isopropylamine in the above reaction is re-
placed by an equimolar amount of the compound of
Table I, below then the corresponding preduct of Table
II below is prepared.

TABLE I

diethylamine
ethylmethylamine
t-butylamine
cyclopropylamine
isothiazolidine

piperidine

morpholine |
N-methylpiperazine
N-methythomopiperazine

TABLE 11

N,N-diethyl-2’-chlore-4-biphenylylglycolamide

N-methyl-N-ethyl-2’-chloro-4-
biphenylylglycolamide

N-t-butyl-2'-chloro-4-biphenylylglycolamide

N-cyclopropyl-2'-chlore-4-biphenylyiglycolamide

N,N-pentamethylene-2'-chloro-4-
biphenylylglycolamide

N,N-oxydiethylene-2'-chloro-4-
biphenylylglycolamide
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N,N-methylaminodiethylene-2'-chloro-4-
biphenylylglycolamide
N,N-methylaminoethylenetrimethylene-2'-chloro-4-
biphenylylglycolamide
N,N-thiotrimethylene-2'-chloro-4-
biphenylylglycolamide
When isopropylamine in the above reaction is re-
placed by ammonia, methylamine or dimethylamine
and the reaction carried out in a bomb at 150°C, then
the product prepared is 2'-chloro-4-
biphenylylglycolamide, N-methyl-2'-chloro-4-
biphenylylglycolamide or N,N-dimethyl-2'-chloro-4-
biphenylylglycolamide.
When the dl, d or 1 glycolic acids of this invention
are used in the above reaction, then the corresponding
amide is prepared.

EXAMPLE 27

Ethyl «,2'-dichlorc-4-biphenylylacetate

A mixture of 221.75 g. (0.747 mole) of ethyl 2'-
chlorc-4-biphenylylglycolate is stirred with 106.67 g
(0.895 mole) of thionyl chloride at room temperature
for 24 hours and then heated to reflux for 6 hours. The
cold reaction mixture is poured into 1125 ml.. of ice-
cold water with stirring. The mixture is extracted with
800 ml. of ether. The ethereal solution is washed with
450 ml. of cold saturated sodium hydrocarbonate solu-
tion followed by washing twice, each time with 250 ml.
of cold water. The ethereal solution is dried over anhy-
drous sodium sulfate and filtered. The solvent is re-
moved in vacuo to obtain ethyl ,2'-chloro-4-
biphenylylacetate. A

EXAMPLE 28

When the procedure of Example 27 is followd but
ethyl 2'-chloro-4biphenylylglycolate is replaced by the
dl, d and 1 glycolates of this invention, then the corre-
sponding dl, d and 1 a-chloroacetate products are pre-
pared. A representative list of compounds obtained is
shown below.

ethyl a-chloro-4-biphenylacetate

ethyl a, 4’-dichloro-4-biphenylacetate

ethyl ¢, 3-dichloro-4-biphenylacetate

ethyl e-chloro-4’-bromo-4-biphenylacetate

ethyl a-chloro-2’-bremo-4-biphenylacetate

ethy! a-chloro-3-bromo-4-biphenylacetate

ethyl a-chioro-4’-mitro-4-biphenylacetate

ethyl a-chloro-2'-nitro-4-biphenylacetate

ethyl a-chloro-3-nitro-4-biphenylacetate

ethyl a-chloro-4'-methyl-4-biphenylacetate

ethyl a-chloro-2'-methyl-4-biphenylacetate

ethyl a-chloro-3-methyl-4-biphenylacetate

ethyl a-chloro-4'-trifluoromethyl-4-biphenylacetate

piperidine a-chloro-2'-trifluoromethyl-4-

biphenylacetate

ethyl a-chloro-3-trifluoromethyl-4-biphenylacetate

ethyl a-chloro-4'-amino-4-biphenylacetate

ethyl a-chloro-2’-amine-4-biphenylacetate

ethyl a-chloro-3-amino-4-biphenylacetate

ethyl a-chloro-4’-fluoro-4-biphenylacetate

ethy! a-chloro-2'-fluoro-4-biphenylacetate

ethyl a-chloro-3-fluoro-4-biphenylacetate

ethyl a-chloro-4'-hydroxy-4-biphenylacetate

ethyl a-chloro-2'-hydrexy-4-biphenylacetate

ethyl a-chloro-3-hydroxy-4-biphenylacetate

ethyl a-chloro-4'-methoxy-4-biphenylacetate

ethyl a-chloro-2'-methoxy-4-biphenylylacetate
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ethyl a-chloro-3-methoxy-4-biphenylacetate
ethyl a-chloro-4'-iodo-4-biphenylacetate

ethyl e-chloro-2'-iodo-4-biphenylacetate -

ethyl a-chloro-3-iodo-4-biphenylacetate

ethyl a-chloro-4’-mercapto-4-biphenylylacetate
ethyl a-chloro-2'-mercapto-4-biphenylylacetate
ethyl a-chloro-3-mercapto-4-biphenylylacetate
ethyl a-chloro-4’-methylthio-4-biphenylylacetate
ethyl a-chloro-2'-methylthio-4-biphenylylacetate
ethyl a-chloro-3-methylthio-4-biphenylylacetate
benzyl a-chloro-4'-cyano-4-biphenylylacetate
benzyl a-chloro-2'-cyano-4-biphenylylacetate
benzyl a-chloro-3-cyano-4-biphenylylacetate
benzyl. a-chloro-4'-acetylamino-4-biphenylylacetate

benzyl a-chloro-2’-acetylamino-4-biphenylacetate
benzyl a-chloro-3-acetylamino-4-biphenylacetate
benzyl a-chloro-4'-acetylthio-4-biphenylacetate
benzyl a-chioro-2'-acetylthio-4-biphenylylacetate
benzyl a-chloro-3-acetylthio-4-biphenylylacetate
benzyl a-chloro-4'-acetyloxy-4-biphenylacetate
benzyl a-chloro-2'-acetyloxy-4-biphenylacetate
benzyl a-chloro-3-acetyloky-4-biphenylylacetate
benzyl a-chloro-4’-methylsulfinyl-4-biphenylacetate

benzyl - @-chloro-2‘-methylsulfinyl-4-biphenylacetate

benzyl a-chloro-3-methylsulfinyl-4-biphenylacetate

benzyl a-chloro-4'-methylsulfonyl-4-
biphenylylacetate

benzyl a-chloro-2’-methylsulfonyl-4-biphenylacetate

benzyl
biphenylylacetate
ethyl a-methyl-a,4'-dichloro-4-biphenylylacetate
ethyl a-methyl-,2’-dichloro-4-biphenylylacetate
ethyl a-methyl-a,3-dichloro-4-biphenylacetate
~ethyl a-methyl-a-chloro-4'-bromo-4-
biphenylylacetate
ethyl
biphenylylacetate
ethyl
biphenylylacetate
ethyl a-methyl-a-chloro-4'-nitro-4-biphenylylacetate

a-chloro-3-methylsulfonyl-4-

a-methyl-a-chloro-2'-bromo-4-

a-methyl-a-chloro-3-bromo-4-

ethyl a-methyl-a-chloro-2'-nitro-4-biphenylylacetate

ethyl a-methyl-a-chloro-3-nitro-4-biphenylacetate
ethyl a-chloro-a,4’-dimethyl-4-biphenylylacetate
ethyl a-chloro-a,2’-dimethyl-4-biphenylylacetate
ethyl a-chloro-a,3-dimethyl-4-biphenylylacetate
ethyl a-chloro-a-methy!-4'-trifluoromethyl-4-
biphenylylacetate
ethyl a-chloro-a-methyl-2’-trifluoromethyl-4-
biphenylylacetate
ethyl a-chloro-a-methyl-3-trifluoromethyl-4-
biphenylylacetate
ethyl
biphenylylacetate
ethyl-a-chloro-a-methyl-2'-amino-4-
biphenylylacetate
ethyl-a-chloro-a-methyl-3-amino-4-
biphenylylacetate
ethyl
biphenylylacetate
ethyl a-chloro-a-methyl-2'-fluoro-4-
biphenylylacetate

a-chloro-a-methyl-4'-amino-4-

a-chloro-a-methyl-4'-fluoro-4-

5

10

15

25

30

35

40

45

5

=]

55

60

65

70

ethy!
biphenylylacetate »

ethyl a-chloro-a-methyl-4'-mercapto-4-
biphenylylacetate

ethyl a-chloro-a-methyl-2’-mercapto-4-
biphenylylacetate

ethyl a-chloro-a-methyl-3-mercapto-4-
biphenylylacetate ‘

benzyl
biphenylylacetate

benzyl
biphenylylacetate

benzyl
biphenylylacetate

benzyl a-chloro-a-methyl-4'-acetylamino-4-
biphenylylacetate

benzyl a-chloro-a-methyl-2'-acetylamino-4-
biphenylylacetate

benzyl a-chloro-a-methyl-3-acetylamino-4-
biphenylylacetate

benzyl a-chloro-a-methyl-4'-acetylthio-4-
biphenylylacetate

benzyl a-chloro-a-methyl-2'-acetylthio-4-
biphenylylacetate

benzyl a-chloro-a-methyl-3-acetylthio-4-
biphenylylacetate

benzyl a-chloro-a-methyl-4’-acetyloxy-4-
biphenylylacetate

benzyl a-chloro-a-methyl-2'-acetyloxy-4-
biphenylylacetate

benzyl a-chloro-a-methyl-3-acetyloxy-4-
biphenylylacetate

benzyl a-chloro-a-methyl-4’-methylsulfinyl-4-
biphenylylacetate ‘

benzyl a-chloro-a-methyl-2'-methylsulfinyl-4-
biphenylylacetate

benzyl a-chloro-a-methyl-3-methylsulfinyl-4-
biphenylylacetate

benzyl a-chloro-a-methyl-4'-methylsulfonyl-4-
biphenylylacetate

benzyl a-chloro-a-methyl-2'-methyisulfonyl-4-
biphenylylacetate

benzyl a-chloro-a-methyl-3-methylsulfonyl-4-
biphenylylacetate

EXAMPLE 29
When the procedure of Example 27 is followed but

a-chloro-a-methyl-4'-cyano-4-
a-chloro-a-methyl-2'-cyano-4-

a-chloro-a-methyl-3-cyano-4-

ethyl 2'-chloro-4-biphenylylglycolate is replaced by the
amides of Example 26, then the corresponding a-chlo-
roacetamide product is prepared.

N-methyl @,2’-dichloro-4-biphenylylacetamide
N,N-dimethyl «,2’-dichloro-4-biphenylylacetamide
N-isopropy!l @,2'-dichloro-4-biphenylylacetamide
N;N-diethyl a,2'-dichloro-4-biphenylylacetamide
N-methyl-N-ethyl a,2’-dichloro-4-
biphenylylacetamide
N-t-butyl a,2'-dichloro-4-biphenylylacetamide
N-cyclopropy! @,2’-dichloro-4-biphenylylacetamide
N,N-pentamethylene a,2'-dichloro-4-

biphenylylacetamide

N;N-oxydiethylene «,2'-dichloro-4-
biphenylylacetamide

N,N-methylaminodiethylene a,2'-dichloro-4-
biphenylylacetamide

N,N-methylaminoethylenetrimethylene a2’

dichloro-4-biphenylylacetamide

a-chloro-a-methyl-3-fluoro-4-
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N,N-thiotrimethylene a,2'-dichloro-4-
biphenylylacetamide

When the dl, d and | glycolamides of this invention

are used in the above reaction, then the corresponding

amide is prepared.

EXAMPLE 30

a,2'-Dichloro-4-biphenylylacetic acid

A mixture of 52.5 g. (0.167 moles) of ethyl «,2'-
dichloro-4-biphenylylacetate and 160 ml. of glacial
acetic acid containing 40 ml. of 37 percent hydrochlo-
ric acid is refluxed for 20 hours. The mixture is concen-
trated under reduced pressure to give a gummy residue.
The latter material is dissolved in 300 ml. of n-hexane,
washed with ice-cold water (100 ml. total), dried over
sodium sulfate and filtered. The hexane is removed to
give o,2'-dichloro-4-biphenylylacetic acid.

EXAMPLE 31

When the procedure of Example 30 is followed but
ethyl ,2'-dichloro-4-biphenylylacetate is replaced by
the dl, d and | a-chloroacetates of this invention, then
the corresponding dl, d and 1 a-chloroacetic acids are
prepared. A representative list of products obtained is
shown below.

a-chloro-4-biphenylylacetic acid

a,4'-dichloro-4-biphenylylacetic acid

a,3-dichloro-4-biphenylylacetic acid
a-chloro-4'-bromo-4-biphenylylacetic acid
a-chloro-2’-bromo-4-biphenylylacetic acid
a-chloro-3-bromo-4-biphenylylacetic acid
a-chloro-4'-nitro-4-biphenylylacetic acid
a-chloro-2'-nitro-4-biphenylylacetic acid
a-chloro-3-nitro-4-biphenylylacetic acid
a-chloro-4'-methyl-4-biphenylylacetic acid
a-chloro-2’-methyl-4-biphenylylacetic acid
a-chloro-3-methyl-4-biphenylylacetic acid
a-chloro-4’-trifluoromethyl-4-biphenylylacetic acid
a-chloro-2'-trifluoromethyl-4-biphenylylacetic acid
a-chloro-3-trifluoromethyl-4-biphenylylacetic acid
a-chloro-4'-amino-4-biphenylylacetic acid
a-chloro-2’-amino-4-biphenylylacetic acid
a-chloro-3-amino-4-biphenylylacetic acid
a-chloro-4’-fluoro-4-biphenylylacetic acid
a-chloro-2'-fluoro-4-biphenylylacetic acid
a-chloro-3-fluoro-4-biphenylylacetic acid
a-chloro-4'-hydroxy-4-biphenylylacetic acid
a-chloro-2’-hydroxy-4-biphenylylacetic acid
a-chloro-3-hydroxy-4-biphenylylacetic acid
a-chloro-4’-methoxy-4-biphenylylacetic acid
a-chloro-2'-methoxy -4-biphenylylacetic acid
a-chloro-3-methoxy-4-biphenylylacetic acid
a-chloro-4'-iodo-4-biphenylylacetic acid
a-chloro-2'-iodo-4-biphenylylacetic acid
a-chloro-3-iodo-4-biphenylylacetic acid
a-chloro-4'-mercapto-4-biphenylylacetic acid
a-chloro-2'-mercapto-4-biphenylylacetic acid
a-chloro-3-mercapto-4-biphenylylacetic acid
a-chloro-4’-methylthio-4-biphenylylacetic acid
a-chloro-2’-methylthio-4-biphenylylacetic acid
a-chloro-3-methylthio-4-biphenylylacetic acid
a-chloro-4'-cyano-4-biphenylylacetic acid
a-chloro-2’-cyano-4-biphenylylacetic acid
a-chloro-3-cyano-4-biphenylylacetic acid
a-chloro-4’-acetylamino-4-biphenylylacetic acid
a-chloro-2'-acetylamino-4-biphenylylacetic acid
a-chloro-3-acetylamino-4-biphenylylacetic acid
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a-chloro-4'-acetylthio-4-biphenylylacetic acid
a-chloro-2'-acetylthio-4-biphenylylacetic acid
a-chloro-3-acetylthio-4-biphenylylacetic acid
a-chloro-4'-acetyloxy-4-biphenylylacetic acid
a-chloro-2'-acetyloxy-4-biphenylylacetic acid
a-chloro-3-acetyloxy-4-biphenylylacetic acid
a-chloro-4'-methylsulfinyl-4-biphenylylacetic acid
a-chloro-2'-methylsulfinyl-4-biphenylylacetic acid
a-chloro-3-methylsulfinyl-4-biphenylylacetic acid
a-chloro-4’-methylsulfonyl-4-biphenylylacetic acid
a-chloro-2'-methylsulfonyl4-biphenylylacetic acid
a-chloro-3-methylsulfonyl-4-biphenylylacetic acid
a-methyl-a,4'-dichloro-4-biphenylylacetic acid
a-methyl-a,2’-dichloro-4-biphenylylacetic acid
a-methyl-e,3-dichloro-4-biphenylylacetic acid
a-methyl-a-chloro-4'-bromo-4-biphenylylacetic acid

a-methyl-a-chloro-2’-bromo-4-biphenylylacetic acid

a-methyl-a-chloro-3-bromo-4-biphenylylacetic acid
a-methyl-a-chloro-4'-nitro-4-biphenylylacetic acid
a-methyl-a-chloro-2'-nitro-4-biphenylylacetic acid
a-methyl-a-chloro-3-nitro-4-biphenylylacetic acid
a-chloro-a,4'-dimethyl-4-biphenylylacetic acid
a-chloro-a,2’-dimethyl-4-biphenylylacetic acid
a-chloro-a,3-dimethyl-4-biphenylylacetic acid
a-chloro-a-methyl-4'-trifluoromethyl-4-
biphenylylacetic acid
a-chloro-a-methyl-2'-trifluoromethyl-4-
biphenylylacetic acid
a-chloro-a-methyl-3-trifluoromethyl-4-
biphenylylacetic acid
a-chloro-a-methyl-4’-amino-4-biphenylylacetic acid
a-chloro-a-methyl-2’-amino-4-biphenylylacetic acid

a-chloro-a-methyl-3-amino-4-biphenylylacetic acid
a-chloro-a-methyi-4’-fluoro-4-biphenylylacetic acid

a-chloro-a-methyl-2'-fluoro-4-biphenylylacetic acid

a-chloro-a-methyi-3-fluoro-4-biphenylylacetic acid
a-ch}oro-a-methyl-4 '-mercapto-4-biphenylylacetic
a-aclflfl((j;ro-a-methyl-Z '-mercapto-4-biphenylylacetic
a-i(t:l}(cj)ro-a-methyl-3-mercapto-4-biphenylylacetic
oz-?:(}:xlliro-a-methyl-4’-cyano-4-biphenylylacetic acid

a-chloro-a-methyl-2'-cyano-4-biphenylylacetic acid

a-chloro-a-methyl-3-cyano-4-biphenylylacetic acid
a-chloro-a-methyl-4’-acetylamino-4-
biphenylylacetic acid
a-chloro-a-methyl-2’-acetylamino-4-
biphenylylacetic acid
a-chloro-a-methyl-3-acetylamino-4-biphenylylacetic
acid
a-chloro-a-methyl-4'-acetylthio-4-biphenylylacetic
acid
a-chloro-a:-methyl-2'-acetylthio-4-biphenylylacetic
acid
a-chloro-a-methyl-3-acetylthio-4-biphenylylacetic
acid
a-chloro-a-methyl-4'-acetyloxy-4-biphenylylacetic
acid
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a-chloro-a-methyl-2'-acetyloxy-4-biphenylylacetic
acid
a-chloro-a-methyl-3-acetyloxy-4-biphenylylacetic
acid
a-chloro-a-methyi-4'-methylsulfinyl-4-
biphenylylacetic acid
a-chloro-a-methyl-2'-methylsulfinyl-4-
biphenylylacetic acid
a-chloro-a-methyl-3-methylsulfinyl-4-
biphenylylacetic acid
a-chloro-a-methyl-4'-methylsulfonyl-4-
biphenylylacetic acid
a-chloro-a-methyl-2'-methylsulfonyl-4-
biphenylylacetic acid
a-chloro-a-methyl-3-methylsulfonyl-
biphenylylacetic acid

EXAMPLE 32

a,2'-Dichloro-4-biphenylylacetic acid, sodium-salt

A solution of 12.4 g. of sodium bicarbonate in 135
ml. water is added dropwise to a stirred solution of 47.1
g. (0.164 moles) of  «,2'-dichloro-4-biphenylylacetic
acid in 150 cc. of methanol. The solvent is removed in
vacuo and the residue is dried by repeated distillations
with anhydrous ethanol. The crystalline residue is tritu-
rated with ether (100 cc.), collected on a filter, and wa-
shed with ether. Drying in a vacuum desiccator affords
«,2'-dichloro- 4-biphenylylacetic acid, sodium salt.

When a equimolar amount of sodium bicarbonate in
the above reaction is replaced by the compounds of
Table I below, then the corresponding salt of Table II
below is prepared.

TABLE I

sodium hydroxide
potassium hydroxide
calcium hydroxide
potassium carbonate
magnesium bicarbonate

TABLE 11

a,2'-dichloro-4-biphenylylacetic acid, sodium salt
a,2'-dichloro-4-biphenylylacetic acid, potassium salt

a,2'-dichloro-4-biphenylylacetic acid, calcium sait

a,2'-dichloro-4-biphenylylacetic acid, magnesium
salt

When the dl, d and ! a-chloroacetic acid compounds

of this invention are used in the above reaction, the

corresponding salt is prepared.

EXAMPLE 33

a;2'-Dichloro-4-biphenylylacetic = acid,
monium salt ' :

Anhydrous diethylamine (0.11 moles) is added drop-
wise- to a stirred solution of «,2'-dichloro-4-
biphenylylacetic acid (0.10 moles) in 100 ml. of n-
hexane at 0°C. The precipitate is collected on a filter,
washed with n-hexane, and dried in a vacuum desicca-
tor to obtain «,2’'-dichloro-4-biphenylylacetic acid, die-
thylammonium salt.

When diethylamine in the above reaction is replaced
by an equimolar amount of the compounds of Table I,
below, then the corresponding product of Table II,
below is prepared.

diethylam-
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TABLE I
dimethylamine
B-hydroxyethylamine
piperazine
piperidine
a-methylbenzylamine
cyclohexylamine
triethylamine
phenethylamine

TABLE II

a,2’-dichloro-4biphenylylacetic acid, dimethylam-
monium salt

a,2'-dichloro-4-biphenylylacetic- acid, - 8-hydroxye-
thylammonium salt

a,2’-dichloro-4-biphenylylacetic acid, piperazinium
salt

a,2'-dichloro-4-biphenylylacetic acid, piperidinium
salt

a,2'-dichloro-4-biphenylylacetic acid, a-methylben-
zylammonium salt . '

«,2'-dichloro-4-biphenylacetic acid, cyclohexylam-
monium salt

a,2’-dichloro-4-biphenylylacetic acid,
monium salt

a,2'-dichloro-4-biphenylylacetic acid, phenethylam-
monium salt

triethylam-

EXAMPLE 34

N-isopropyl a, 2'-Dichloro-4-biphenylylacetamide

A mixture of 5 g. (0.016 moles) of ethyl «,2'-
dichloro-4-biphenylylacetate and 5.5 ml. of anhydrous
isopropylamine: are stirred over Linde 4A  molecular
sieve for 16 hours at room temperature. The reaction
mixture is taken up in ether and washed three times
with 15 ml. of 10 percent hydrochloric acid. The ether
layer is dried over sodium sulfate, filtered, and the
ether is removed. The residue is triturated with n-
hexane and the precipitate is collected to obtain N-
isopropyl «,2’-dichloro-4-biphenylylacetamide.

When isopropylamine in the abové reaction is re-
placed by an equimolar amount of the compound of
Table I, below then the corresponding product of Table
H below is prepared.

TABLE 1

diethylamine
ethylmethylamine
t-butylamine
cyclopropylamine
isothiazolidine

piperidine

morpholine
N-methylpiperazine
N-methylhomopiperazine

TABLE II

N,N-diethyl-a,2'-dichloro-4-biphenylylacetamide

N-methyl-N-ethyl-a,2’-dichloro-4-
biphenylylacetamide

N-t-butyl-a,2'-dichloro-4-biphenylylacetamide

N-cyclopropyl-a,2’-dichloro-4-biphenylylacetamide

N,N-pentamethylene-a,2'-dihloro-4-
biphenylylacetamide

N,N-oxydiethylene-a,2'-dichloro-4-
biphenylylacetamide
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N,N-methylaminodiethylene-a,2'-dichloro-4-
biphenylylacetamide
N,N-methylaminoethylenetrimethylene-a,2'-
dichloro-4-biphenylylacetamide
N,N-thiotrimethylene-a,2’-dichloro-4-
biphenylylacetamide
When isopropylamine in the above reaction is re-
placed by ammonia, methylamine or dimethylamine
and the reaction carried out in a bomb at 150°C, then
the product  prepared is «,2'-dichloro-4-
biphenylylacetamide, N-methyl-a,2’-dichloro-4-
biphenylylacetamide or N,N-dimethyl-a,2'-dichloro-4-
biphenylylacetamide.
When the dl, d or | a-chloroacetates of this invention
are used in the above reaction, then the corresponding
amide is prepared.

EXAMPLE 35

Ethyl a-bromo-2'-chloro-4-biphenylylacetate

To 15.0 g. (0.0476 moles) of ethyl 2'-chloro-4-biphe-
nylyl-glycolate there is added slowly with stirring at 40-
°~50°C 23 g. (0.053 moles) of phosphorus pentabro-
mide. The mixture is stirred at room temperature for 16
hours, then diluted with 70 ml. of petroleum ether, and
poured into 125 ml. of ice-cold water. The organic
phase is separated, washed with saturated aqueous so-
dium hydrogen carbonate solution, dried over anhy-
drous sodium sulfate, filtered and the solvent removed
in vacuo to obtain ethyl a-bromo-2'-chloro-4-
biphenylylacetate.

When ethyl 2'-chloro-4-biphenylylglycolate in the
above procedure is replaced by d ethyl 2’-chloro-4-
biphenylylglycolate, 1 ethyl 2'-chloro-4-
biphenylylgiycolate or N-isopropyl 2’-chloro-4-
biphenylylglycolamide, then the products prepared are
d ethyl a-bromo-2’-chloro-biphenylyiglycolate, 1 ethyl
a-bromo-2'-chloro-4-biphenylylglycolaie or N-
isopropyl a-bromo-2’-chloro-4-biphenylylglycolamide.

When the above procedure is followed using the vari-
ous glycolates and glycolamides of this invention, then

the corresponding a-bromoacetates and
a-bromoacetamides are prepared.
EXAMPLE 36

When the a-bromoacetates of Example 35 are hydro-
lyzed according to the procedures of Examples 30-31,
then the corresponding dl, d and | a-bromo-2'-chloro-
4-biphenylylacetic acid compounds and the various
a-bromoacetic acids are prepared.

EXAMPLE 37

When the a-bromoacetic acid compounds are re-
acted according to the procedures of Examples 32-33,
then the corresponding a-bromoacetic acid salts are
prepared.

EXAMPLE 38

Ethyl a-fluoro-2’-chloro-4-biphenylylacetate

A mixture of 118 g. (0.33 moles) of ethyl a-bromo-
2'-chloro-4-biphenylylacetate is vigorously stirred at
130°-140°C with 29 g. (0.5 moles) of potassium fluo-
ride in 100 ml. of ethylene glycol for 12 hours. The re-
action mixture is cooled and 400 ml. of water is added
and the crude product separates. The aqueous glycol
mixture is extracted with ether, the ether is then dried,
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evaporated to dryness and upon distillation results in
ethyl a-fluoro-2'-chloro-4-biphenylylacetate.

When ethyl a-bromo-2’-chloro-4-biphenylylacetate
in the above procedure is replaced by d ethyl a-bromo- -
2'-chloro-4-biphenylylacetate, 1 ethyl a-bromo-2'-
chloro-4-biphenylylacetate or N-isopropyl a-bromo-2’-
chloro-4-biphenylylacetamide, then the products pre-
pared are d ethyl a-fluoro-2’'-chloro-4-
biphenylylacetate, 1 ethyl a-fluoro-2’-chloro-4-
biphenylylacetate or N-isopropyl-a-fluoro-2’-chloro-4-
biphenylylacetamide.

When the above procedure is followed using the vari-
ous a-bromoacetates and a-bromoacetamides of this
invention, than the corresponding a-fluoroacetates and
a-fluoroacetamides are prepared.

EXAMPLE 39

When the a-fluoroacetates of Example 38 are hydro-
lyzed according to the procedures of Examples 30-31,
then the corresponding dl, d and | e-fluoro-2'-chloro-4-
biphenylylacetic acid compounds and the various a-flu-
oroacetic acids are prepared.

EXAMPLE 40

When the a-fluoroacetic acid compounds are reacted
according to the procedures of Examples 32-33, then
the corresponding a-fluoroacetic acid salts are pre-
pared.

EXAMPLE 41

Ethyl a-iodo-3-chloro-4-cyclohexylphenylacetate

A mixture of 40.5 g. (0.1 moles) of ethyl a-bromo-2'-
chloro-4-biphenylylacetate and 150 g. of sodium iodide
in 1 liter of anhydrous acetone is refluxed for 4 hours.
The reaction mixture is then evaporated to dryness and
extracted with ether. The ether is then washed with wa-
ter, dried and evaporated to dryness to obtain ethyl a-i-
odo-2'-chloro-4-biphenylylacetate.

When ethyl a-bromo-2'-chloro-4-biphenylylacetate
in the above procedure is replaced by d ethyl a-bromo-
2’-chioro-4-biphenylylacetate, 1 ethyl a-bromo-2'-
chloro-4-biphenylylacetate of N-isopropyl a-bromo-2'-
chloro-4-biphenylylacetamide, then the products pre-
pared are d ethyl a-iodo-2'-chloro-4-biphenylylacetate,
| ethyl a-iodo-2’-chloro-4-biphenylylacetate or N-
isopropyl a-iodo-2’-chloro-4-biphenylylacetamide.

When the above procedure is followed using the vari-
ous a-bromoacetates and a-bromoacetamides of this
invention, then the corresponding a-iodoacetates and
a-iodoacetamides are prepared.

EXAMPLE 42

When the a-iodoacetates of Example 41 are hydro-
lyzed according to the procedures of Examples 30-31,
then the corresponding a-iodo-2'-chloro-4-
biphenylylacetic acid compound and the various
a-iodoacetic acids are prepared.

EXAMPLE 43

When the a-iodoacetic acid compounds are reacted
according to the procedures of Examples 32-33, then
the corresponding a-icdoacetic acid salts are prepared.

EXAMPLE 44
a-Mercapto-2'-chloro-4-biphenylylacetic acid
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A mixture of 14 g. (.05 moles) of «,2’'-dichloro-4-
biphenylylacetic'acid and S g. of sodium hydrosulfide
in 100 ml. of absolute ethanol and under a nitrogen at-
mosphere is stirred for 15 hours. The mixture is then
acidified with 6 N hydrochloric acid. The solvent is re-
moved in vacuo and the residue is extracted into ether,
washed with water, saturated sodium chloride solution,
dried and evaporated to dryness to obtain a-mercapto-
2'-chloro-4-biphenylylacetic acid.

When the a-chloroacetic acids, a-chloroacetates and
a-chloroacetamides of this invention are used in the
above reaction, then the corresponding e-mercapto-
acetic acids, a-mercaptoacetates and «-mercap-
toacetamides are prepared.

EXAMPLE 45

a-Methylthio-2'-chloro-4-biphenylylacetic acid
Methyl mercaptan is bubbled into a solution of 18.4
g. of potassium t-butoxide in 100 ml. of t-butanol for
three-fourths hours and under a nitrogen atmosphere.
To this is added 12 g. (0.041 moles) of &,2’-dichloro-4-
biphenylylacetic biphenylylacetic acid in 60 ml of dry
tetrahydrofuran. The mixture is then refluxed for 3
hours and allowed to stir at room temperature for 15
hours; acidified with 30 ml of 6 N hydrochloric acid.
The solvent is removed in vacuo and the residue ex-
tracted into ether, washed with water, saturated sodium
chloride solution, dried and evaporated to dryness to
obtain a-methylthio-2'-chloro-4-biphenylylacetic acid.

When the a-chloroacetic acids, a-chloroacetates and
a-chloroacetamides of this invention are used in the
above reaction, then the corresponding a-methylthioa-
cetic acids, a-methylthioacetates and a-methylthi-
oacetamides are prepared.

EXAMPLE 46

a-Acetylthio-2'-chloro-4-biphenylylacetic acid

To a solution of 600 ml. of anhydrous ethanol and 21
g..(0.317 moles) of potassium hydroxide is added 45
ml. of thioacetic acid dropwise. To this mixture is then
added . 70 .g. (0.244 moles) of «,2'-dichloro-4-
biphenylylacetic acid and- stirring is continued for 15
hours. The solid which forms is filtered off and washed
with ethanol. The filtrate is evaporated to dryness and

the residue is dissolved in 500 ml. of ether and washed

several times with water. Drying the ether and evapora-
tion to dryness results in a-acetylthio-2'-chloro-4-
biphenylylacetic acid.

In a similar manner, the a-propionylthio-2'-chloro-4-
biphenylylacetic acid compounds are prepared.

When the a-chloroacetic acids, a-chloroacetates and
a-chloroacetamides- of this invention are used in the
above reaction, then corresponding a-acetylthioacetic
acids, a-acetylthioacetates and a-acetylthioacetamides
are-prepared.

EXAMPLE 47

a-Benzoylthio-2'-chloro-4-biphenylylacetic acid

To 17.5 ml. of 2N alcoholic potassium hydroxide so-
lution (0.035 mole) is added 4.84 g. (0.035 mole) of
thiobenzoic acid. The solution is cooled to room tem-
perature and to this is added in small portions 10.05 g.
(0.035 mole) of a,2’-dichloro-4-biphenylylacetic acid.
The reaction mixture is stirred at room temperature for
25 hours, then the solvent is removed, the residue dis-
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The ethereal solution is then dried over magnesium sul-~~

fate and evaporated to dryness to obtain a-benzoylthio-
2!-chloro-4-biphenylylacetic acid. :

When the a-chloroacetic acids, a-chloroacetates and
a-chloroacetamides of this invention are used in the
above reaction, then the corresponding a-benzoylthi-
oacetic acids, a-benzoylthioacetates and a-benzoylthi-
oacetamides are prepared.

EXAMPLE 43

Ethyl e-thioacetylthio-2'-chloro-4-biphenylylacetate

A mixture of 0.2 moles of sodium dithioacetate and
38 g.. (0.12 moles) of -ethyl «,2'-dichloro-4-
biphenylylacetate in-300 ml. of absolute ethanol is
stirred at room temperature for 15 hours. The reaction
mixture is filtered, washed with absolute ethanol and
evaporated to dryness in vacuo. The residue is treated
with ether, filtered and evaporated to dryness to obtain
ethyl a-thioacetylthio-2'-chloro-4-biphenylylacetate.

When the a-chloroacetic acids, a-chloroacetates and
a-chloroacetamides of this invention are used in the
above reaction, then the corresponding a-thioacetylthi-
oacetic  acids, a-thioacetylthioacetates and a-thi-
oacetylthioacetamides are prepared.

When sodium dithioformate is-used in the above pro-
cedure in place of sodium dithioacetate then the prod-
uct prepared is ethyl a-thioformylthio-2'-chloro-4-
biphenylylacetate.

EXAMPLE 49

a-Thiocyanato-2'-chloro-4-biphenylylacetic acid

To a solution of 300 ml. of anhydrous ethanol and
0.15 moles of sodium thiocyanate is added 35 g. (0.12
moles) of «,2'-dichloro-4-biphenylylacetic acid and
stirred for 15 hours. The reaction mixture is filtered
and washed with absolute ethanol. The filtrate is evapo-
rated to dryness, the residue is dissolved in 250 ml. of
ether and washed several times with water. The ether
is then dried and evaporated to dryness to obtain a-thi-
ocyanato-2'-chloro-4-biphenylylacetic acid.

When the a-chloroacetic acids, a-chloroacetate and

a-chloroacetamides of this invention are used in the
above reaction, then the corresponding o-thi-
ocyanatoacetic acids, a-thiocyanatoacetates and a-thi-
ocyanatoacetamides are prepared.

EXAMPLE 50

a-Sulfo-2'-chloro-4-biphenylylacetic - acid, disodium
salt

To a solution of 250 ml. of anhydrous ethanol and
0.12 moles of sodium sulfite is added 29 g. (0.1 moles)
of a,2'-dichloro-4-biphenylylacetic acid, sodium salt.
The reaction’ mixture is stirred for 15 hours, filtered
and the residue worked with ethanol. The filtrate is
evaporated to dryness to obtain a-sulfo-2'-chloro-4-
biphenylylacetic acid, disodium salt.

When sodium sulfinate is used in the above proce-
dure in place of sodium sulfite then the product ob-
tained is e-sulfino-2'-chloro-4-biphenylylacetic acid,
disodium salt.

When the a-chloroacetates and a-chloroacetamides
of this invention are used in the above reactions, then
the corresponding a-sulfo and e-sulfinoacetates and
amides are prepared.




3,821,268

79
- EXAMPLES1

Ethyl a-thiosulfo-2'-chloro-4-biphenylylacetate,
dium salt

A mixture of 7.2 g. {.023 moles) of ethyl «,2'-
dichloro-4-biphenylylacetate and 5.7 g. of sodium thio-
sulfate pentahydrate in 75 ml. of 40:45 water-alcohol
mixture is refluxed for 2 hours. An additional 0.8 g. of
sodium thiosulfate pentahydrate is then added and re-
fluxing continued another one-half hour. The reaction
mixture is then evaporated to dryness in vacuo, azeo-
troped with ethanol and evaporated to dryness in vacuo
again. The residue is triturated with ether, filtered and
evaporated to dryness. The residue is then triturated
with hexane and the resultant gum is dissolved in alco-
hol and evaporated to dryness in vacuo to obtain ethyl
a-thiosulfo-2'-chloro-4-biphenylylacetate, sodium salt.

When the a-chloroacetates and a-chloroacetamides
of this invention are used in the above reaction, then
the corresponding a-thiosulfoacetates and a-thiosul-
foacetamides are prepared.

SO-

. EXAMPLE 52

a-Amidinothio-2’-chloro-4-biphenylylacetic acid, hy-
drochloride

Thiourea 15.2 g. (0.2 moles) is dissolved in 150 ml.
of absolute ethanol and to this is added 31.6 g. (0.11
moles) of «,2'-dichloro-4-biphenylylacetic acid. The
mixture is stirred for 15 hours at 0°C. The mixture is
then filtered to obtain «-amidinothio-2’-chloro-4-
biphenylylacetic acid, hydrochloride.

When the a-chloroacetic acids, esters and amides of
this invention are used in the above. procedures then
the corresponding a-amidinoacetic acids, esters and
amides are prepared.

. EXAMPLES3

a-Ethoxythiocarbamylthio-2’-chloro-4-
biphenylylacetic acid

Ethylxanthic acid, potassium salt, 3.63 g. (0.22 mole-
s) is dissolved in 150 ml. of absolute ethano! with stir-
ring. To this solution is added 3.16 g. (0.11 moles) of
a,2'-dichloro-4-biphenylylacetic acid and the mixture
stirred for 15 hours. The solid which collects is sepa-
rated and washed with absolute ethanol. The solid is
then treated with acetone and the insoluble material
filtered off. The filtrate is concentrated to dryness to
obtain a-cthoxythiocarbamylthio-2'-chloro-4-
biphenylylacetic acid.

When the a-chloroacetic acids, esters and amides of
this invention are used in the above procedure then the
corresponding a-ethylxanthylacetic acids, esters and
amides are prepared.

. EXAMPLE 54

a-Ethoxycarbonylthio-2’-chloro-4-biphenylylacetic
acid

A solution of a-mercapto-2'-chloro-4-
biphenylylacetic acid 5.6 g. (0.02 moles) in 25 ml. of
pyridine is cooled in an ice bath. To this is added drop-
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wise 2.1 ml. (0.022 moles) of ethyl chloroformate. The
mixture is basified with 10 percent sodium bicarbonate
solution. The alkaline mixture is worked with ether,
then acidified with 10 percent hydrochlotic acid,
washed with ether, dried and filtered. The solvent is re-
moved and the residue is triturated with hexane to ob-
tain a-ethoxycarbonylthio-2'-chloro-4-
biphenylylacetic acid.

When the a-mercaptoacetic acids, esters and amides
of this invention are used in the above procedure then
the corresponding a-ethoxycarbonylthioacetic acids,
esters and amides are prepared.

EXAMPLE 55
a-Diethylcarbamylthio-2'-chloro-4-biphenylylacetic
acid

A solution of a-mercapto-2’-chloro-4-
biphenylylacetic acid 5.6 g. (0.2 moles) in 25 ml. of
pyridine is cooled in an ice bath. To this is added drop-
wise 0.022 moles of diethylcarbamyl chloride. The mix-
ture is then stirred for 2 hours, diluted with ether and
filtered. The mixture is then basified with 10 percent
sodium bicarbonate solution. The alkaline mixture is
washed with ether, acidified with 10 percent hydro-
chloric acid, extracted with ether which in turn is
washed with cold water, dried and evaporated to dry-
ness. Trituration with hexane results in a-diethylcarba-
mylthio-2'-chloro-4-biphenylylacetic acid.

When diethylcarbamylchloride is replaced in the
above procedure by carbamyl chloride (prepared in
situ from potassium cyanate and anhydrous hydrogen
chloride in anhydrous chloroform), ethylcarbamyl
chloride or dimethylcarbamyl chloride, then the prod-
ucts - prepared are «-carbamylthio-2'-chloro-4-
biphenylylacetic acid, a-ethylcarbamylthio-2'-chloro-
4biphenylylacetic acid or a-dimethylcarbamylthio-2'-
chloro-4-biphenylylacetic acid.

When the a-mercaptoacetic acids, esters and amides
of this invention are used in the above procedure then
the corresponding a-carbamylithioacetic acids, esters
and amides are prepared.

_ EXAMPLE 56

When the procedure of Example 66 is followed but -

diethylcarbonate is replaced by succinic anhydride,

maleic anhydride or phthalic anhydride, then the prod-
ucts  prepared are  a-butyrylthio-2’-chloro-4-
biphenylylacetic acid, a-butenoylthio-2’-chloro-4-

biphenylylacetic acid and a-(o-carboxybenzoyithio)-
2'-chloro-4-biphenylylacetic acid.

When the various a-mercaptoacetic acids, esters and
amides of this invention are used in the above proce-
dure, then the corresponding product is obtained.

EXAMPLE 57

When a-methylthio-2’-chloro-4-biphenylylacetic
acid is treated with 30 percent hydrogen peroxide, then
the resultant product is a-methylsulfinyl-2'-chloro-4-
biphenylylacetic acid or a-methylsulfonyl-2’-chloro-4-
biphenylylacetic acid.
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Example 58

When the procedures of Examples 1-57 are followed but using the starting materials below, then the corresponding products are obtained.

STARTING MATERIAL

PRODUCT

EXAMPLE

a-chloro-2'-fluoro-4-biphenylylacetic acid
a-chloro-2'-bromo-4-biphenylylacetic acid
a-chloro-2'-iodo-4-biphenylylacetic acid
a-chloro-2'-nitro-4-biphenylylacetic acid
a-chloro-2'-trifluoromethyl-4-biphenylylacetic acid
a-chloro-2'-mercapto-4-biphenylylacetic acid
a-chloro-2'-acetylthio-4-biphenyliylacetic acid
a-chloro-2'-methylmercapto-4-biphenylylacetic acid
a-chloro-2'-methylsulfinyl-4-biphenylylacetic acid
a-chloro-2'-methylsulfonyl-4-biphenylylacetic acid
a-chloro-2'-cyano-4-biphenylylacetic acid
a-chloro-2'-amino-4-biphenylylacetic acid
a-chloro-2'-acetylamino-4-biphenylylacetic acid
a-chloro-2'-methylamino-4-biphenylylacetic acid
a-chloro-2'-dimethylamino-4-biphenylylacetic acid
a-chloro-2'-hydroxy-4-biphenylylacetic acid
a-chloro-2’-acetyloxy-4-biphenylylacetic acid
a-chloro-2'-methoxy-4-biphenylylacetic acid
a-chloro-2'-acetoxy-4-biphenylylacetic acid
a-chloro-2'-methyl-4-biphenylylacetic acid
a,3-dichloro-4-biphenylylacetic acid
a-chloro-3-fluoro-4-biphenylylacetic acid
a-chlore-3-bromo-4-biphenylylacetic acid
a-chloro-3-nitro:4-biphenylylacetic acid
a-chloro-3-trifluoromethyl-4-biphenylylacetic. acid
a-chloro-3-cyano-4-biphenylylacetic acid
a-chloro-3-methylsuifonyl-4-biphenylylacetic acid
a,4"-dichloro-4-biphenylylacetic acid
a-chloro-4'-fluoro-4-biphenylylacetic acid
a-chloro-4’-bromo-4-biphenylylacetic acid
a-chloro-4'-nitro-4-biphenylylacetic acid
a-chloro-4'-trifluoromethyl-4-biphenylylacetic acid
a-chloro-4'-cyano-4-biphenylylacetic acid
a-chloro-4'-methylsulfonyl-4-biphenylylacetic acid
a-chloro-a-methyl-2’-fluoro-4-biphenylylacetic acid
@,2'-dichloro-a-methyl-4-biphenylylacetic acid
a-chloro-a-methyl-2'-bromo-4-biphenylylacetic acid
a-chloro-a-methyl-2'-nitro-4-biphenylylacetic acid
a-chloro-a-methyl-2’-trifluoromethyl-4-biphenylyl-
acetic acid
a-chloro-a-methyl-2’-cyano-4-biphenylylacetic acid
a-chloro-a-methyl-2'-methylsulfonyl-4-biphenylyl-
acetic acid
a-chloro-a-methyl-3-fluoro-4-biphenylylacetic acid
a,3-dichloro-a-methyl-4-biphenylylacetic acid
a-chloro-a-methyl-3-bromo-4-biphenylylacetic acid
a-chloro-a-methyl-3-triflucromethyl-4-biphenylylacetic
acid

a-chloro-a-methyl-3-cyano-4-biphenylylacetic acid
a-chloro-a-methyl-3:-methylsulfonyl-4-biphenylylacetic
acid

a-chloro-a-methyl-4'-fluoro-4-biphenylylacetic acid
a,4’-dichloro-a-methyl-4-biphenylylacetic acid
a-chloro-a-methyl-4’-bromo-4-biphenylylacetic- acid
a-chloro-a-methyl-4'-nitro-4-biphenylylacetic acid
a-chloro-a-methyl-4'-triflucromethyl-4-biphenylylacetic
acid

a-chloro-a-methyl-4'-cyano-4-biphenylylacetic acid
a-chloro-a-methyl-4’-methylsulfonyl-4-biphenylylacetic
acid

a-chloro-2'-fluoro-4-biphenylylacetic acid
a-chloro-2’-bromo-4-biphenylylacetic acid
a-chloro-2'-nitro-4-biphenylylacetic acid
a-chloro-2'-trifluoromethyl-4-biphenylylacetic acid
a-chloro-2'-cyano-4-biphenylylacetic acid
a-chloro-2'-dimethylsulfonyl-4-biphenylylacetic acid
a-chloro-3-fluoro-4-biphenylylacetic acid
a,3-dichloro-4-biphenylylacetic acid
a-chloro-3-bromo-4-biphenylylacetic acid
a-chloro-3-nitro-4-biphenylylacetic acid
a-chloro-3-trifluoromethyl-4-biphenylylacetic acid
a-chloro-3-cyano-4-biphenylylacetic acid
a-chloro-4'-fluoro-4-biphenylylacetic acid
a,4'-dichloro-4-biphenylylacetic acid
a-chloro-4’-bromo-4-biphenylylacetic acid
a-chloro-4'-nitro-4-biphenylylacetic acid
a-chloro-4'-trifluoromethyl-4-biphenylylacetic acid
a-chloro:4’-cyano-4-biphenylylacetic acid
a-chloro-a-methyl-2’-fluoro-4-biphenylylacetic acid

«,2’-dichloro-a-methyl-4-biphenylylacetic acid
a,2'-dichloro-4-biphenylylacetic acid
a,2'-dichloro-4-biphenylylacetic acid
a,2'-dichloro-4-biphenylylacetic acid
a,2'-dichloro-4-biphenylylacetic acid
a,2’-dichloro-4-biphenylylacetic acid

methyl a,2"-dichloro-4-bipherylylacetate

a-acetylthio-2’-fluoro-4-biphenylylacetic
a-acetylthio-2’-bromo-4-biphenylylacetic acid
a-acetylthio-2'-iodo-4-biphenylylacetic ‘acid
a-acetylthio-2'-nitro-4-biphenylylacetic acid
a-acetylthio-2’-triflucromethyl-4-biphenylylacetic acid
a-acetylthio-2'-mercapto-4-biphenylylacetic acid
a-acetylthio-2'-acetylthio-4-biphenylylacetic acid
a-acetylthio-2'-methylmercapto-4-biphenylylacetic acid
a-acetylthio-2'-methylsulfinyl-4-biphenylylacetic acid
a-acetylthio-2’-methylsulfonyl-4-biphenylylacetic acid
a-acetylthio-2'-cyano-4-biphenylylacetic acid
a-acetylthio-2'-amino-4-biphenylylacetic acid
a-acetylthio-2'-acetylamino-4-biphenylylacetic acid
a-acetylthio-2'-methylamino-4-biphenylylacetic acid
a-acetylthio-2'-dimethylamino-4-biphenylylacetic acid
a-acetylthio-2'-hydroxy-4-biphenylylacetic acid
a-acetylthio-2'-acetyloxy-4-biphenylylacetic acid
a-acetylthio-2’-methoxy-4-biphenylylacetic acid
a-acetylthio-2’-acetoxy-4-biphenylylacetic acid
a-acetylthio-2'-methyl-4-biphenylylacetic acid
a-acetylthio-3-chloro-4-biphenylylacetic acid
a-acetylthio-3-fluoro-4-biphenylylacetic acid
a-acetylthio-3-bromo-4-biphenylylacetic acid
a-acetylthio-3-nitro-4-biphenylylacetic acid
a-acetylthio-3-trifluoromethyl-4-biphenylylacetic acid
a-acetylthio-3-cyano-4-biphenylylacetic acid
a-acetylthio-3-methylsulfonyl-4-biphenylylacetic acid
a-acetylthio-4'-chloro-4-biphenylylacetic acid
a-acetyithio-4'-fluoro-4-biphenylylacetic acid
a-acetylthio-4’-bromo-4-biphenylylacetic acid
a-acetylthio-4’-nitro-4-biphenylylacetic acid
a-acetylthio-4'-trifluoromethyl-4-biphenylylacetic acid
a-acetylthio-4'-cyano-4-biphenylylacetic acid
a-acetylthio-4"-methylsulfonyl-4-biphenylylacetic acid
a-acetylthio-a-methyl-2'-fluoro-4-biphenylylacetic acid
a-acetylthio-a-methyl-2'-chloro-4-biphenylylacetic acid
a-acetylthio-a-methyl-2’-bromo-4-biphenylylacetic acid
a-acetylthio-a-methyl-2'-nitro-4-biphenylylacetic acid
a-acetylthio-a-methyl-2'-triflucromethyl-4-biphenylyl-
acetic acid
a-acetylthio-a-methyl-2'-cyano-4-biphenylylacetic acid
a-acetylthio-a-methyl-2’-methyisulfonyl-4-biphenylyl-
acetic acid
a-acetylthio-a-methyl-3-fluoro-4-biphenylylacetic acid
a-acetylthio-a-methyl-3-chloro-4-biphenylylacetic acid
a-acetylthio-a-methyl-3-bromo-4-biphenylylacetic acid
a-acetylthio-a-methyl-3-trifluoromethyl-4-biphenylylacetic acid

a-acetylthio-a-methyl-3-cyano-4-biphenylylacetic acid
a-acetylthio-a-methyl-3-methylsulfonyl-4-biphenylylacetic

acid

a-acetylthio-a-methyl-4'-fluoro-4-biphenylylacetic acid
a-acetylthio-4'-chloro-a-methyl-4-biphenylylacetic acid
a-acetylthio-a-methyl-4’-bromo-4-biphenylylacetic acid
a-acetylthio-a-methyl-4'-nitro-4-biphenylylacetic acid
a-acetylthio-a-methyl-4 -trifluoromethyl-4-biphenylyl-
acetic acid : )
a-acetylthio-a-methyl-4’'-cyano-4-biphenylylacetic acid
a-acetylthio-a-methyl-4’-methylsulfonyl-4-biphenylylacetic
acid

a-mercapto-2’-fluoro-4-biphenylylacetic acid
a-propionylthio-2'-bromo-4-biphenylylacetic acid
a-butyrylthio-2'-nitro-4-biphenylylacetic acid -
a-butenoythio-2'-trifluoromethyl-4-biphenylylacetic acid
a-benzoyithio-2'-cyano-4-biphenylylacetic acid
a,2'-dimethylsulfonyl-4-biphenylylacetic acid
a-methylthio-3-fluoro-4-biphenylylacetic acid
a-diethylcarbamylthio-3-chloro-4-biphenylylacetic acid
a-ethylcarbamyithio-3-bromo-4-biphenylylacetic acid
a-i-propyithio-3-nitro-4-biphenylylacetic acid
a-thiosulfo-3-trifluoromethyl-4-biphenylylacetic acid
a-thiocyanato-3-cyano-4-biphenylylacetic acid
a-benzoylthio-4'-fluoro-4-biphenylylacetic acid
a-benzoylthio-4'-chloro-4-biphenylylacetic acid
a-benzoylthio-4'-bromo-4-biphenylylacetic acid
a-sulfino-4’-nitro-4-biphenylylacetic acid
a-sulfo-4'-trifluoromethyl-4-biphenylylacetic acid
a-amidinothio-4’-cyano-4-cyclohexylphenylacetic acid
a-benzyloxycarbonylthio-a-methyl-2'-fluoro-4-biphenylyl-
acetic acid
a-methylsulfinyl-a-methyl-2’-chloro-4-biphenylylacetic acid
a-methylsulfonyl-2'-chloro-4-biphenylylacetic acid
a-(o-carboxybenzoylthio)-2’-chloro-4-biphenylylacetic acid
a-(o-carboxybenzoylthio)-2'-chloro-4-biphenylylacetic acid
a-thiosulfo-2'-chloro-4-biphenylylacetic acid
a-methylsulfonyl-2’-chloro-4-biphenylylacetic acid

_._methyl a-acetylthio-2'-chloro-4-biphenylylacetate
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_ Example 58 —~ Continued N

When the procedures of Examples 1-57 are followed but using the starting materials below, then the corresponding products are obtained.

STARTING MATERIAL PROBDUCT EXAMPLE

ethyl «,2’-dichloro-4-biphenylylacetate ethyl e-acetyitio-2-chloro-4-biphenylylacetate 46
benzyl &,2'-dichloro-4-biphenylylacetate benzyl a-acetyltio-2’-chloro-4-biphenylylacetate 46
N-methyl «,2’-dichloro-4-biphenylylacetamide N-methyl a-acetylthio-2’-chloro-4-biphenylylacetamide 46
N,N-dimethyl «,2'-dichloro-4-biphenylylacetamide N,N-dimethyl a-acetylthio-2'-chloro-4-biphenylylacetamide 46
N,N-diethyl «,2’-dichloro-4-biphenylylacetamide N N-diethyl a-acetylthio-2’-chloro-4-biphenylylacetamide 46
N,N-ethylmethyl ,2'-dichloro-4-biphenylylacetamide N,N-ethylmethyl a-acetylthio-2'-chloro-4-biphenylylacetamide 46
N-isopropyl «,2'-dichloro-4-biphenylylacetamide N-isopropy! e-acetylthio-2’-chloro-4-biphenylylacetamide 46
N-cyclopropyl ,2'-dichloro-4-biphenylylacetamide N-cyclopropyl a-acetylthio-2'-chloro-4-biphenylylacetamide 46
N,N-pentamethylene N,N-pentamethylene a-acetylthio-2’-chloro-4-biphenylyl-
a,2’-dichloro-4-biphenylylacetamide

acetamide 46
N,N-oxydiethylene «,2’-dichloro-4-biphenylylacetamide N,N-oxydiethylene a-acetylthio-2'-chloro-4-biphenylylacetamide 46
N,N-methylaminoethylenetrimethylene «,2'-dichloro- N,N-methylaminoethylenetrimethylene a-acetyltio-2’-chloro-
4-biphenylylacetamide 4-biphenylylacetamide 46
N,N-thiotrimethylene N,N-thiotrimethylene a-acetylthio-2'-chloro-4-biphenylyl-
«,2’-dichloro-4-biphenylylacetamide

acetamide 46
a-acetylthio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, sodium salt 32
a-acetylthio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, potassium salt 32
a-acetyithio-2’-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, calcium salt 32
a-acetyithio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, aluminum salt 32
a-acetylthio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, dimethyl-

ammonium sait 33
a-acetylthio-2'-chloro-4-biphenylylacetic acid e-acetylthio-2'-chloro-4-biphenylylacetic acid, diethyl-

ammonium salt 33
a-acetylthio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, B-hydroxy-

ethylammonium salt ' 33
a-acetylthio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2'-chloro-4-biphenylylacetic acid, piperazinium

salt 33
a-acetylthio-2’-chloro-4-biphenylylacetic acid a-acetylthio-2’-chloro-4-biphenylylacetic acid, piperidinium

salt 33
a-acetylthio-2'-chloro-4-biphenylylacetic acid a-acetylthio-2’-chloro-4-biphenylylacetic acid, a-methyl-

benzylammonium salt 33
a-acetylthio-2’-fluoro-4-biphenylylacetic acid d a-acetylthio-2'-fluoro-4-biphenylylacetic acid 23
a-acetylthio-2'-fluoro-4-biphenylylacetic acid I e-acetylthio-2'-fluoro-4-biphenylylacetic acid 22
a-acetylthio-2’-chloro-4-biphenylylacetic acid d a-acetylthio-2’-chloro-4-biphenylylacetic acid 23

" a-acetylthio-2'-chloro-4-biphenylylacetic acid ! a-acetylthio-2'-chloro-4-biphenylylacetic acid 22

a-acetylthio-2'-bromo-4-biphenylylacetic acid d a-acetylthio-2'-bromo-4-biphenylylacetic acid 23
a-acetylthio-2'-bromo-4-biphenylylacetic acid | a-acetylthio-2'-bromo-4-biphenylylacetic acid 22
a-acetylthio-2'-nitro-4-biphenylylacetic acid d a-acetylthio-2'-nitro-4-biphenylylacetic acid 23
"a-acetylthio-2'-nitro-4-biphenylylacetic acid ! a-acetylthio-2’-nitro-4-biphenylylacetic acid 22
a-acetylthio-2'-trifluoromethyl-4-biphenylylacetic acid d ei-acetylthio-2'-trifluoromethyl-4-biphenylylacetic acid 23
a-acetylthio-2'-trifluoromethyl-4-biphenylylacetic acid { a-acetylthio-2'-trifluoromethyl-4-biphenylylacetic acid 22
a-acetylthio-2’-cyano-4-biphenylylacetic acid d a-acetylthio-2'-cyano-4-biphenylylacetic acid 23
a-acetylthio-2’-cyano-4-biphenylylacetic acid ! a-acetylthio-2'-cyano-4-biphenylylacetic acid 22
a-acetylthio-2'-methylsulfonyl-4-biphenylylacetic acid d a-acetylthio-2'-methylsulfonyl-4-biphenylylacetic acid 23
a-acetylthio-2’-methylsulfonyl-4-biphenylylacetic acid ! a-acetylthio-2’-methylsulfonyl-4-biphenylylacetic acid 22
a-acetylthio-3-fluoro-4-biphenylylacetic acid d a-acetylthio-3-fluoro-4-biphenylylacetic acid 23
a-acetylthio-3-fluoro-4-biphenylylacetic acid ! a-acetylthio-3-fluoro-4-biphenylylacetic acid 22
a-acetylthio-3-chloro-4-biphenylylacetic acid d a-acetylthio-3-chloro-4-biphenylylacetic acid 23
a-acetylthio-3-chloro-4-biphenylylacetic acid ! a-acetylthio-3-chloro-4-biphenylylacetic acid 22
a-acetylthio-3-bromo-4-biphenylylacetic acid d a-acetylthio-3-bromo-4-biphenylylacetic acid 23
a-acetylthio-3-bromo-4-biphenylylacetic acid ! a-acetylthio-3-bromo-4-biphenylylacetic acid 22
a-acetylthio-3-nitro-4-biphenylylacetic acid d a-acetylthio-3-nitro-4-biphenylylacetic acid 23
a-acetylthio-3-nitro-4-biphenylylacetic acid { a-acetylthio-3-nitro-4-biphenylylacetic acid 22
a-acetylthio-3-trifluoromethyl-4-biphenylylacetic acid d a-acetylthio-3-trifluoromethyl-4-biphenylylacetic acid 23
a-acetylthio-3-trifluoromethyl-4-biphenylylacetic acid { a-acetylthio-3-trifluoromethyl-4-biphenylylacetic acid 22
a-acetylthio-3-cyano-4-biphenylylacetic acid d a-acetylthio-3-cyano-4-biphenylylacetic acid 23
a-acetylthio-3-cyano-4-biphenylylacetic acid ! a-acetylthio-3-cyano-4-biphenylylacetic acid 22
a-acetylthio-3-methylsulfonyl-4-biphenylylacetic acid d a-acetylthio-3-methylsulfonyl-4-biphenylylacetic acid 23
a-acetylthio-3-methylsulfonyl-4-biphenylylacetic acid { a-acetylthio-3-methylsulfonyl-4-biphenylylacetic acid 22
a-acetylthio-4'-fluoro-4-biphenylylacetic acid d a-acetylthio-4'-fluoro-4-biphenylylacetic acid 23
a-acetylthio-4'-fluoro-4-biphenylylacetic acid 1 a-acetylthio-4'-fluoro-4-biphenylylacetic acid 22
a-acetylthio-4'-chloro-4-biphenylylacetic acid d a-acetylthio-4'-chloro-4-biphenylylacetic acid 23
a-acetylthio-4'-chloro-4-biphenylylacetic acid { a-acetylthio-4’-chloro-4-biphenylylacetic acid 22
a-acetylthio-4'-bromo-4-biphenylylacetic acid d a-acetylthio-4’-bromo-4-biphenylylacetic acid 23
a-acetylthio-4’-bromo-4-biprlenylylacetic acid ! a-acetylthio-4’-bromo-4-biphenylylacetic acid 22
a-acetylthio-4'-nitro-4-biphenylylacetic acid d a-acetylthio-4'-nitro-4-biphenylylacetic acid 23
a-acetylthio-4’-nitro-4-biphenylylacetic acid I a-acetylthio-4’-nitro-4-biphenylylacetic acid 22
a-acetylthio-4’-trifluoromethyl-4-biphenylylacetic acid d a-acetylthio-4'-trifluoromethyl-4-biphenylylacetic acid 23
a-acetylthio-4’-trifluoromethyl-4-biphenylylacetic acid ! a-acetylthio-4'-trifluoromethyl-4-biphenylylacetic acid 22
a-acetylthio-4’-cyano-4-biphenylylacetic acid d a-acetylthio-4'-cyano-4-biphenylylacetic acid 23
a-acetylthio-4'-cyano-4-biphenylylacetic acid { a-acetylthio-4'-cyano-4-biphenylylacetic acid 22
a-acetyithio-4'-methylsulfonyl-4-biphenylylacetic acid d a-acetylthio-4’-methylsulfonyl-4-biphenylylacetic acid 23
a-acetylthio-4'-methylsulfonyl-4-biphenylylacetic acid ! a-acetylthio-4’-methylsulfonyl-4-biphenylylacetic acid 22
a-mercapto-2'-chloro-4-biphenylylacetic acid d a-mercapto-2’-chloro-4-biphenylylacetic acid 23
a-mercapto-2’-chloro-4-biphenylylacetic acid ! a-mercapto-2’-chloro-4-biphenylylacetic acid 22
a-butyryithio-2'-nitro-4-biphenylylacetic acid d a-butyrylthio-2’-nitro-4-biphenylylacetic acid 23
a-butyrylthio-2'-nitro-4-biphenylylacetic acid ! a-butyrylthio-2'-nitro-4-biphenylylacetic acid 22
a-diethylcarbamylthio-3-chlor-4-biphenylylacetic acid d a-diethylcarbamylthio-3-chloro-4-biphenylylacetic acid 23
a-diethylcarbamylthio-3-chioro-4-biphenylylacetic acid ! a-diethylcarbamylthio-3-chloro-4-biphenylylacetic acid 22
a-i-propylthio-3-nitro-4-biphenylylacetic acid d a-i-propylthio-3-nitro-4-biphenylylacetic acid 23
a-i-propyithio-3-nitro-4-biphenylylacetic acid [ o-i-propylthio-3-nitro-4-biphenylylacetic acid 22
a-propionylthio-4'-chloro-4-biphenylylacetic acid d a-propionylthio-4’-chloro-4-biphenylylacetic acid 23
a-propionylthio-4'-chloro-4-biphenylylacetic acid ! a-propionylthio-4’-chloro-4-biphenylylacetic acid 22
a-sulfino-4’-nitro-4-biphenylylacetic acid d a-sulfino-4'-nitro-4-biphenylylacetic acid 23
a-sulfino-4'-nitro-4-biphenylylacetic acid { a-sulfino-4'-nitro-4-biphenylylacetic acid 22
methyl a-acetylthio-2’-chloro-4-biphenylylacetic acid d methyl a-acetylthio-2'-chloro-4-biphenylylacetic acid 23
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Example 58— Continued 00

When the procedures of Examples 1-57 are followed but using the starting materials below, then the corresponding products are obtained. -

STARTING MATERIAL PRODUCT _...EXAMPLE
methyl a-acetylthio-2’-chloro-4-biphenylylacetic acid ! methyl a-acetylthio-2’-chioro-4-biphenylylacetic acid 22
benzyl a-acetylthio-2’-chloro-4-biphenylylacetic acid d benzyl a-acetylthio-2'-chloro-4-biphenylylacetic acid 23
benzyl a-acetylthio-2'-chloro-4-biphenylylacetic acid ! benzy! a-acetylthio-2'-chloro-4-biphenylylacetic acid - 22
N-methyl e-acetylthio-2'-chloro-4-biphenylylacetic acid ~ d N-methyl a-acetylthio-2'-chloro-4-biphenylylacetic acid 23
N-methyl a-acetylthio-2'-chloro-4-biphenylylacetic acid [ N-methy! a-acetylthio-2'-chloro-4-biphenylylacetic acid 22
N,N-diethyl a-acetylthio-2’-chloro-4-biphenylylacetic d N,N-diethyl a-acetylthio-2'-chloro-4-biphenylylacetic acid 23
acid
N,N-diethyl a-acetylthio-2’-chloro-4-biphenylylacetic I N,N-diethyl a-acetylthio-2'-chloro-4-biphenylylacetic acid 22
acid
N,N-pentamethylene a-acetylthio-2’-chloro-4- d N,N-pentamethylene a-acetylthio-2'-chloro-4-
biphenylylacetic acid biphenylylacetic acid 23
N,N-pentamethylene a-acetylthio-2’ -chloro-4- ! N,N-pentamethylene a-acetylthio-2'-chloro-4-
biphenylylacetic acid biphenylylacetic acid 22
N,N-oxydiethylene a-acetylthio-2’-chloro-4-biphenylyl- 4 N;N-oxydiethylene a-acetylthio-2'-chloro-4-biphenylyl
acetic acid acetic acid : 23
N,N-oxydiethylene a-acetylthio-2"-chloro-4-biphenylyl- © I N,N-oxydiethylene a-acetylthio-2’-chloro-4-biphenylyl
acetic acid acetic acid 22
a-acetylthio-2':chloro-4-biphenylylacetic acid, d a-acetylthio-2'-chloro-4-biphenylylacetic acid,
sodium salt sodium salt 23
a-acetylthio-2'-chloro-4-biphenylylacetic acid, I a-acetylthio-2'-chloro-4-biphenylylacetic acid,
sodium salt sodium salt 22
a-acetylthio-2'-chloro-4-biphenylylacetic acid, d a-acetylthio-2'-chloro-4-biphenylylacetic acid,
diethylammonium salt diethylammonium salt 23
a-acetylthio-2'-chloro-4-biphenylylacetic acid, { a-acetylthio-2'-chloro-4-biphénylylacetic acid,
diethylammonium salt diethylammonium salt 22
a-acetylthio-2’-chloro-4-biphenylylacetic acid, d a-acetylthio-2'-chloro-4-biphenylylacetic acid,’
piperazinium salt piperazinium salt 23
a-acetylthio-2'-chloro-4-biphenylylacetic acid, ! a-acetylthio-2’-chloro-4-biphenylylacetic acid,
piperazinium salt piperazinium salt 22

1. The compound

a-acetylthio-2'-chloro-4-biphenylylacetic acid.

2. The compound

a-benzoylthio-2'-chloro-4-biphenylylacetic acid.

3. The compound

a-acetylthio-2'-bromo-4-biphenylylacetic acid.

4. The compound

a-acetylthio-2'-nitro 4-biphenylylacetic acid.

5. The compound

a-acetylthio-2'-methylsulfonyl-4-biphenylylacetic
acid.

6. The compound

a-acetylthio-2'-trifluoromethyl-4-biphenylylacetic
acid.

7. The compound
a-acetylthio-2’-cyano-4-biphenylylacetic acid.

30 8. The compound
a-benzoylthio-2'-bromo-4-biphenylylacetic -acid.
9. The compound .
a-benzoylthio-2!-nitro-4-biphenylylacetic acid.
16. The compound
35 - a-benzoylthio-2'-methylsulfonyl-4-biphenylylacetic
acid.
11. The compound
a-benzoylthio-2'-trifluoromethyl-4-biphenylylacetic
acid.
40 - 12. The compound
a-benzoylthio-2’-cyano-4-biphenylylacetic acid.
U . S S, DU S A
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