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54) FLUOROALKYLSULFONAMIDOARYL COMPOUNDS

(71)  We, MINNESOTA MINING AND MANUFACTURING COMPANY
a corporation organized and existing under the laws of the State of Delaware, Umted
States of America of 3M Centcr, Saint Paul, Minnesota 55101, United States of
America, do hereby declare the invention for which we pray that a patent may be
5 granted to us, and the méthod by- which it-is to be performed, to be particularly 5
described in and by the following statément : —

“This invention relates to aryl-substituted fluoroalkylsulfonanilides in which the
aryl group comprises phenyl or naphthyl linked by oxygen, sulfur, sulfinyl or sulfonyl,
and to salts thereof. The rings and the fluoroalkylsulfonamido nitrogen are optionally

10 - substituted. The compounds are active herbicides and ‘some are anti-inflammatory 10
agents. Methods for the use of the compounds are alsp included.

Although diphenylethers, diphenylthioethers, diphenylsulfoxides and diphenyl--
sulfones which are substituted by chloroaryl-, chloroalkyl-, chloroaralkyl- and chloro-~
cyeloa-lkylsu-lfonamido groups have been alluded to (see British patent 854,956), there

15 has been no suggestion of herbicidal activity of such compounds. 15

According to the present invention, there is provided a class of compounds of the

formula
Rj:SOzN-@.—B_.Ar D .

Yn : Y'nl

wherein R, is a lower fluoroalkyl radical having at least two fluorine atoms bonded to
20 the0 alpha earbon atem, R is hydrogen, a cation, cyano, alkyl alkylsulfonyl or 20
-—(LA—R’ where R is alkyl and A is oxygen or a carbon-carbon bond B is o
. oXygen, sulfur sulfinyl or sulfonyl, Ar is phenyl or naphthyl, the or éach Y and the
or each Y’ is selected independently from halogen, alkyl, alkoxy, nitro, amino, alkan-
‘amido, haloalkyl, hydroxy, dialkylamino, carbalkoxammo, alkylthio, alkylsulfonyl,
25 alkanoyl, dialkylsulfamoyl and alkylsulfinyl and n and o’ are independently zero, one 25
: or two provxded that any individual ahphauc groups, appearing in the compounds of .
Formula I (ie. in R, R, R’, Y and Y’) contain from one to four carbon atoms. When
n is zero, the phenyl ring adjacent to the fluoroalkylsulfonamido group is unsubstituted
except for that group and the group connected thereto through B. Similarly, when n’ .
30 is' zero, Ar is unsubstituted except for the group shown in the formula-and attached 30
thereto through B. S
Compounds of the invention wherein R is. hydtogen or a cation are presently
preferred Preferably, also, the individual aliphatic groups in R, R, R’,- Y and Y’
contain one carbon atorm. Preferred for anu-mﬂammatory purposes are the compounds
35 in which Y and Y’ are nitro or amino. 35
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R, may be elther a sn'alght ot branched chain ﬂuoroalkyl radical and p‘referably
contains one or two carbon atoms. Most preferably R, is trifluoromethyl, since the

: 'herbladal activity of the compounds of the’ invention is genm'ally greater whm R, is..

uorinated and when R, has one carbon atom.’

formula

for example 5-anuno-2—phenoxymﬂuom—methanﬁulfonanﬂ1de, 2-methy1- -phenylthio-
triffuoro - methanesulfonanilide, 2 - nitro - 4 - phenylthiotrifluoromethanesulfo-

anilide, 2 - methyl - 4 - phenylsulﬁnylﬁﬂuoromethancsnﬂfonmnhde and 2 - methyl-

4-pheny1s1ﬂfony1tnﬂmrometlmnes1ﬂfonam’hde

" The compounds. of the invention-are acidic in ‘niture when R 1s hydrogenf

Consequently, they.form salts, i.€. compounds.of Formula I wherein Ris ‘a catioii:
The pharmaceuncally or horticulturally gcceptable salts are generally metal, ammonium

and organic amine salts and can be prepared by treating the acid form (oompmmds _
‘of Formula I in which R is hydrogen) with & stoichiometrically equivalent amiount'of .
an appropriate base iinder mild conditions. Among the metal salts of the invention are -
alkali metal (e.g: lithium, sodium and; potamum), ‘alkaline earthi ‘metal (eg banum,_ :

calcium and ‘magnesium) and heavy metal (é.g. zinc and. n'on) salts as-well ‘as other -
_metal salts: such’ as ‘aluminum. Appmprxate bases -for.'use ‘in’ preparing ‘the metal” -
salts include metal oxides; hydroxides, carbonates, bicarbonates and alkoxides. Some
salts -are also ‘prepared by cation exchange reactions- (by reactmg a salt “of “the’
invention with an'organic. or inorganic ‘salt in =a ‘cation™ex: _ mcnon) The: -
-organic amine salts include the salts of ‘Aliphatic (g alkyl), " aromatic' and heterocyclic’ -
amirnes, as well as. thiose: having a mikfure of these’ types of: structures, “The. amm&s_’

.useful in preparing the salts of the invention can be primary, secondary or tertiary |

and preferably -contain not more thah 20 carbon -atoms: ‘Such 'amines include, for
example, morpholma, methyl. cyclohexylamne, glucosamme, ‘etc. These and. the -
ammonium. salts: can'be prepared by reacting -the- acid form with the appropna 2

organic -base or ammonium hydroxide. The pharmaceuncally ‘acceptible salts ‘are” -
generally the alkali metal, alkaline earth, ammonium and amine salts. Any of the salts =~
of the types set out above are agncultma}ly accepmble the one chosen dependxng___._. .

Preferred gmups ‘of compounds accordmg to the mvenuon include those of the
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upon the’ particdlar use and upon the economics of the situation.

The salts’ of the invention are frequently formed by reacting the precursors in
aqueous- solution, This solution can be evaporated to obtain the salt of the compound,
usually as a dry powder. In some cases, it may be more convenient to use a non-
aqueous solvent such as alcohols, acetone, etc. The resulting solution is then treated
to remove the solvent, for example, by evaporation under reduced pressure. Since
many of the salts are water soluble, they are often used in the form of aqueous
solutions. Also, they can be used in making pharmaceutical preparations in the form
of capsules for oral administration.

The compounds of this invention wherein R is hydrogen (the acid form) are
preparable by two different methods from precursors (i.e. compounds not falling within
the scope of Formula I) and, in addition, certain of the compounds of Formula I are
preparable from other compounds of Formula I. ' '

T Preparation: .of the Compounds of Formula I from Precursors
Method A
" This is the most general process and can be described as follows

M .
| b
ReSO+ - (O BAr —-RESOMH

| X NG, B-Ar  +1Q

Y' I ]
n Yn Y o

I

whete Q is a halogen or the OSO,R, grouping and Ry, B, Ar, Y, Y’, n and n’ are as

previously defined. The reaction is usually run in the presence of a suitable acid
acceptor, which may be an organic or inorganic base. When Q is halogen it is preferably
fluorine. ' -

A solution of the appropriate primary arylamine of Formula II and at least an
equimolar quantity of a suitable acid acceptor (such as dimethylaniline or triethyl-
amine) in an inert organic solvent is prepared. Among the suitable solvents are
diglyme, benzene, dichloromethane and chloroform. An equimolar quantity of the
appropriate fluoroatkanesulfonic anhydride or halide is added to the solution, The
addition is advantageously carried out at — 15° to 150°C., but this may be raised or
lowered if desired. In cases where the amine is of lower reactivity, it is advantageous
to allow the reaction mixture to remain at reflux temperature for a few hours
following addition.

After completion of the reaction, the product is isolated by conventional methods.
For example, the reaction mixture can be extracted with excess aqueous sodium
hydroxide. The aqueous extract is then washed with organic solvents and treated with
charcoal to remove impurities. Subsequent acidification of the aqueous extract with
mineral acid then affords the product as an oil or solid which is distilled, sublimed,
chromatographed or recrystallized as required to give pure product. When water-
soluble solvents are used, the reaction mixture can be poured directly into aqueous
mineral acids. The product is then isolated by conventional extraction techniques and
purified as above. — . - '

The reaction may also be run in a closed reactor, and when this is done solvent is
not usually necessary, and Q is usually fluorine, although an acid acceptor, generally
triethylamine, is necessary. The temperatures utilized depend on the reactivity of the
reactants, but may be between 0 and 200°C., and are generally 50 to 150°C.

Method B T
Some of the compounds of the invention can also be prepared by the nucleophilic

displacenient reaction of a metal salt of an aromatic compound with a halogen-

derivative or diazonium salt as follows:- .
R SOZN"@D'er-Ar——rR;SOZNH-@_w_ Ar HMD
. ' }{' 1 ~ | '
Tn n Yo Tn

wherein D is halogen (chlorine, bromine or iodine) or a diazonium group (e.g.
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—N=N® Cle), M is a.lkah metal and W is —O— or ~—S— prov1ded that when D

is halogen, M can also be copper and provxded further that where D is a diazonium
group, W cannot be oxygen. The followmg three specific methods are included within
B.

Method B 1.
RS0 5
£50, ‘-x +MS—A(———>R§SOZNH~‘_S A -

where Y, Y/, n, n’, M and R, are as rewously deﬁned and X is halogen (chlonne,
bromine or 1od1ne) Solvents used in the reaction are pyridine-quinoline mixtures or
dimethylformamide. Temperatures of 125° w0 200°C. are generally necessary to obtain
reaction. The reaction is generally run 1n the presence of a base, which serves as an

acid acceptor. Suitable bases may be or amc, for example pyridine; or inorganic, for -

example sodium bicarbonate. The rea time is usually 6 hours to 3 days, and
extended reaction periods are frequently: necessary to obtain appreciable results.

M must be copper unless Y is an elec11'on-w1thdrawmg group, then it may be
an alkali metal. When: M is copper the sd-lvent is preferably pyridine-quinoline. When
M is an alkali metal, dimethylformamidé is a suitable solvent.

The thmphenols, thionaphthols and 'salts are known in the chemical literature.
The substituted ﬁuoroa]kylsulfonamxdobenzene derivatives are known in the chemical
literature and are described in South African patent 68/4125, or can be prepared by
the methods described in said patent from known starting materials.

Method B 2. - _ :
R;soznu@nuzm RESOM( O o

+ PS—-Ar
!
M

where Rf, Arn Y, Y, n, and n’ are as deﬁned above and P.is an alkali metal. This-
reaction is ca.med out by adding the cold diazonium salt solution to the refluxing
aquecous solution of the alkali metal tlnophenomde salt or the correspondmg
naphthalene derivative.

Methad B 3.
R _;SOZNH

‘x+ Po-Ar-—-—r R;sozuu‘o A +PX
\

where Y, Y s n, n’, R, Ar, P and X are as prekusly'deﬁned. Solvmts used in the
reaction are pyridine, quinoline, dimethylformamide and the like. When X is.chlorine
Y must be an acuvaung group such as nitro. Cuprous chloride is a suitable cuprous

catalyst for the reaction. The alkali mef@l salts may. be. preformed. or formed in situ. -

Temperatures of 0 to 200°C. may be| used, dependmg upon the reactivity of the:
substrates. Extended reaction periods are sometimes necessary.

Preparation of Compounds of Formula I from Other Compounds of Formula I
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Method .C .
This relates to preparation of the diarylsulfoxides and diarylsulfones by oxidation
of the diarylthioethers as follows . :

R :SO,NH | o |
MY s-ag | "“.—’Rfsoz""s(o)n?l\{
Yp Yy Yn Y'nl

where R, Ar, Y, Y, n and n’ are as previously defined and m is one or two. Suitable
oxidizing methods are well known to the art, for example hydrogen peroxide, peracids
such as peracetic and perbenzoic acid, sodium metapériodate and the like. '

Method D

~ 'This includes the various ways in which Y arid Y’ ate changed in the compounds
of Formula 1. For example, compounds wherein Y or Y’ is amino are prepared by
reduction of nitro compounds, compounds wherein Y or Y’ is alkanamido are prepared
by acylation of amino compounds, compounds of Formula I wherein R is hydrogen
can be nitrated or halogenated on the phenyl rings. When Y or Y’ is alkylthio it is
readily oxidized to alkylsulfinyl or alkylsulfonyl. Compounds wherein Y or Y’ is
hydroxy and R is hydrogen are preferably prepared by simple hydrogen icdide
cleavage of the corresponding compound wherein Y or Y’ is alkoxy. When Y or Y’ is
amino, it can be converted to dialkylamino by known methods.

Method E ' .

This includes the various ways in which R is changed in compounds of Formula
I. The preparation of the salts (wherein R is a cation) from the acid form compounds
has already been discassed. To prepare the compounds of the inventicn wherein R is
lower alkyl compounds of Formula I wherein R is a metal ion, for example sodium
or potassium, are reacted with a stoichiometric amount of alkyl bromide or iodide or
a dialkyl sulfate in a non-reactive solvent such as acetone.

Compounds of the invention wherein R is cyano are prepared by reacting the
corresponding compounds of the invention wherein R is a cation such as sodium or
potassium with cyanogen chloride or bromide in a non-reactive solvent.

Compounds of the invention wherein R is alkylsulfonyl are prepared by reacting
the corresponding compounds of the invention wherein R is a cation such as sodivm
or potassium with an alkylsulfony] chioride. . ' '

: O

| - ¥ |
Compounds of the invention wherein R is a ~C—A~—R’ radical are prepared
by reacting the corresponding compounds wherein R is 4 cation with 4n acylating
agent of the formula _ o ' - :
- | '
R’—A—C—E iz

wherein A and R’ are as defined hereinabové and E is halogen, preférably fluorine,
chlorine or bromine, or the residue of an anhydride, ie. an acyloxy group.

Suitable fluoroalkanestulfonyl anhydrides and halides (for examplé chlorides and

fluorides) for use in preparing compounds of Formula I are known to the art. The

primary arylamines of Formula II are also either known to the art, or may be made
by methods well known to the art, generally by the reduction of the corresponding
nitro compoimd. Conventional reduction techniques, both chemical and catalytic, well
known to the art are used, such as iron in acetic acid, sodium sulfide, and most
commonly Raney nickel and hydrogen gas. The nitro' compound precursors of the
compounds of Formula II are also known t6 the art, or may be prepared by well
known methods, as described (Methods (1)~(5)) and exemplified hereinafter.
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- Method (I)

.yn, . Yln' ..Yﬂ - Y-lﬁ.l

" where Ar, Y Y’, n and n’ are as mmwsly defined, W is oxygen or sulfur and X is

chilorine, bromme or iodine. Although kthe reaction may be-run in'the presence . of a
base 'which acts as an accelerator and acid acceptor, it is. preferabiy ‘carried out: by
prereacting the’ compound of Formula IV with base to’ form a salt, and salts. of
inorganic bases are preferred. It is w [ known that such salts-are readily- prepared,
and they may be prepared in sitw, or is ‘laued Most preferred are salts of alkali metals,
stch as sodium and potassium, or cuprous
not isolated. When alkali metal -salts are used, dimethylformamide and pyridine are
preferred solvents. When Y is an ¢l i donatmg substituent such: as alkyl or alkoxy
in-the .2 or 4 positions relative to the nitro group: and W is oxygen, pyndme is the

. preferteéd solvent, and a trace of cuprousichloride is used as catalyst.. .
Cuprous. salts are parncularly useful for the preparation of 3-phenylthzomtro—-

benzene derivatives, and in this case X i§ generally not chiorine. When cuprous salts
are ised a preferred solvent mixture 1s‘:; oline and pyridine. ., -’

Cuprous salts or cuprous chloride catalyst and pyridine as solvent are preferted
in order to prepare 3-phenoxymtrobmzmes It is preferred that X-is bromine or
iodine, since higher yields are obtained, although when X is chlotine some product is
usually isolable.

When Y is an electron- donatmg suhsutuent or when a compound wherem W.is

onented meta to the nitro group is the decu'ed product it is preferred that W is oxygen,

pyridine is. the solvent, cuprous chloride i is.used as a catalyst and a sodium salt of the

compomnd of Formula IV is preformed
Method @ C

W, x S
W+ A — (O} w—AQ CaMxe

Yn Y!n' L Yn Y'nl

where Ar, Y, Y, W X M n and 1/ “arel as prevxcusly defined, promded that M 1s,
preferably copper in the cupro«us form. When Y is an electron-thhdrawmg group M_

may be an alkali metal, but in all cases it'is preferred that M is copper and X is
bromine or fodine. A cuprous catalyst can also be used

Method €))

~2c1+ Ar—-—p .__@__

'-whereAr,Y Y nandn areasprevmuslydeﬁnedandP:sanalkahmetal

Method (#)°

“The compeunds of Formula 514 wherem Bisa sulﬁnyl or sulfonyl group can be
'prepared by the oxidation of the nitro compounds which are precursors of compounds,

of Formula ‘TI wherem B (or W) is sulfur. This oxidation is done using conventional-
methods such as hydrogen peroxide or sodium metaperiodate.

salts. When W is. oxygen, copper salts-are.
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Method (5)
The’( nitro oompounds which are precursors of compounds of Formula II wherein
Bisa sulfonyl group can be prepared by the Friedel-Crafts reaction as follows:

) | B -
‘_sozct + Ar MCls, (O35, —Ar.
: ’ - Tn Y n' o

The starting manenals necessary for use in Methods (1), (2), (3), (4) and (5) are

known to the art and are in the general chemical literature.
A wide variety of acylating agents of Formula III can be used in preparmg thc

compounds of the invention, including acyl halides or anhydrides or haloformates..

These compounds are either available directly, or in the case of certain chloroformates
are easily prepared from phosgene and the appropriate alcohol.

As noted previously, the compounds of the invention are active herb:czd&s and
some are also anti-inflammatory agents. Further, some are analgesic and anti-pyretic
agents and some have been found to possess anti-microbial activity. Compounds of the
invention wherein B is oxygen are generally more active as anti-inflammatory and
analgesic agents, most particularly those in which R, contains one carbon atom, R is
hydrogen or a pharmaceutically acceptable cation and Ar is phenyl.

Some compounds of the invention are acidic and are also useful as catalysts or
initiators for certain polymerizations, the perfluoroalkyl derivatives being particuldarly
useful in this regard. When so used, the compounds are mixed with the monomer or
prepolymer. Suitable monomers include epoxide and vinyl ether monomers. The rate
of reaction and the degree of polymerization varies depending upon the temperature
at which the polymerization is carried out and the reactivity of the monomer, and
heating of the polymerization reaction is generally utilized to obtain a faster
polymerization rate.

. The herbicidal activity of representative compounds of Formula I has been -~
determined using screening tests against experimental plantings. Both pre- and post-

emergence activity are determined in a direct screen against selected weed species. The
following weed mixtures are used for the tests.

Grasses:
Giant foxtail (Setaria faberii) .
Barnyard grass (Echinochloa. crusgaliz)
.Crabgrass (Digitaria ischaemum)
Quackgrass (Agropyron repens)

Broadleaves :
Pigweed (Amaranthus retroflexus)
Purslane (Portulaca oleracea)
Wild Mustard (Brassica kaber) -
Wild morning glory (Canvalmdus arvenm)

The test chemicals are dissolved in a small amount of acetone or othm' suxtable
solvent and then diluted with water to give a concentration of 2000 ppm. From 'this
concentration. aliquots are diluted to give a final concentration of 500 ppm. Eighty ml.

of this solution are added to a 6-inch pot containing the weed seeds to give a concen-

tration equivalent to 20 Ib./acre. All subsequent waterings are made from the bottom.
Two pots are used per treatment. Data are taken two to three weeks after treatment

and recorded as percent pre-emergence Kill for each species compared to the unn'eated'

controls. Some screening is done at 40 Ib. facre.
To assess post-emergence activity, the same weed mixtures are allowed to grow

from 2 to 3 weeks until the grasses are approximately 1 to 3 inches and the broad-

leaves 1-1/2 inches tall. They are sprayed for approximately 10 seconds or umtil good
wetting of the leaf surfaces occurs with a 2000 ppm solution as described above. -
Data are taken two to three weeks after treatment and recorded as percent k:ll
for each species compared to the untreated. controls. :
The compounds of this invention are broadly active as herbicides. ‘The
mechanism(s) by which this herbicidal activity is effected is not presently known.
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However, many of the comporunds of this invention also shoév-;ranoushtypeg of plant
growth modifying activity. Plant growth modification as defined herein consists of ail

deviations from natural development, for example defoliation, stimulation, stunting, -
retardation, desiccation, tillering, dwarfing and regulation. This plant growth modifying -

activity is generally observed as the compounds of the invention begin to interfere with
certain processes within the plant, If these processes are essential, the plant will die if
treated with a sufficient dose of the compound. However; the type of growth modxfymg
activity observed varies among types of plants. It has been found that with certain
compounds of the mvennon, herbicidal dctivity can be separated from certain desirable
growth modifying activities by controlling therate of application. Of particular interest
is the ability of some compounds of the invention to give tobacco sucker control. This
phenomenon is known to the art to be desirable and useful; since the control of
tobacco suckers increases. the useful yield of the tobacco plant. This desirable and
useful activity is present in a particularly hlgh degree in 2-methy1-4—pheny1ﬂnou1ﬂuow
methanesulfonanilide - and 2-n1tr0-4-phenylttuomﬂuoromethanesulfonamlxde o
Some of the compounds of the invention have been found to be particularly
effective in controlling nutsedge: (for example Cyperus esculentus and Cyperus rotundus)
species. Nutsedge is considered one of the ‘major weed pests-of the world. This weed
is resistant to most herbicides, and has beécome an. -increasingly severe problem. It is a
particularly severe problem when other chd species are controlled by herbicides and
nutsedge becomes the dominant weed. Tt!was unexpected to find outstanding control
of nutsedge in the compounds of the mirenuon Compounds of the invention wherem
o

!
B is sulfur, sulfinyl or sulfonyl, R, is CF,;, R is hydrogen, a cation or —~C—A—R’,
n and n’ are zero or one, Y and Y’ are lower alkyl or halogen and the ﬂuomalkyl—

sulfonamido’ group “is oriented meta or para to B are presently preferred due to

nutsedge activity.

Presently preferred herbicidal compounds of this invention are

' 3-Phenylsulﬁny111'1ﬁuoromethanesulfonanﬂxde,

2-Methyl-5-phenylsulfinyltrifiuoromethanesulfonanilide,
2-Methoxy-4-phenylsulfinyltrifiuoromethanesuifonsnilide,

3-(4* -Fluorophenylt}uo)mﬂuommethanesulfonanmde
2-Phenylithiotrifluoromethanesulfonanilide, -~ ._ :

3-Phenylthiotrifluoromethanesulfonanilide, : .
4-Phenylthiotriffuoromethanesulfonanilide, _
4-Phenoxytrifluoromethanesulfonanilide, B

2-Methyl-4-phenylsulfinyltrifivoromethanesulfonanilide, T
5-Chloro-2-phenoxytrifluoromethanesulfonanilide, '
4-(4-Acetamidophenylthio)trifiuoromethanesulfonanilide,
2-Methyl-4-phenylthiotrifluoromethanesulfonanilide, - :

2-Methyl-4-phenylsulfonyltrifiuoromethanesulfonanilide, T
4-Phenylthio-2-nitrotrifluoromethanesulfonanilide, . o
4-Phenylsulfonyltrifluoromethanesulfonanilide, : '
2-Methyl-3-phenylthiotriflucromethanesnlfonanilide,
4-Phenylsulfinyltrifitvoromethanesulfonanilide, - - _
2-Methyl-5-phenylthiotrifiuvoromethanesulfonanilide, - : S
3 - Phenylsulfonylrifinoromethanesulfonanilide, N - Carbethoxy 2 - methyl - 4-

: phenylsulfonyltrifluoromethanesulforianilide, Teie TP
N-Carbethoxy-z-methyl-4-phenyltlnomﬂuoromethanesulfonamhde : '

. For application t¢ plants, the compounds can be finely- divided and suspmded in
any of the usual aqueous media. In addition, spreading agents, wetting agents, sticking
agents or other adjuvants can. be added -as desired. Dry powders, as such or diluted
with inert materials such as diatomaceous earth, can likewise be-used as dusts for this
purpose.. The preparations are coated on the: plants or the grouiid is covered with pre~
emergence control is desired. Application is made with the isual sprayers, dust guns

and the like. Application rates are at 0.5 to 20 Ibs./acre in general, but may be -

increased or reduced according to individnal circurhstances of use.

The anti-inflammatory . activity can be conveniently. demonstrated usmg assays
designed to test the ability of these compounds to antagonize the local edema
characteristic of the inflammatory response (rat foot edema test) and -to inhibit the
onset of the erythematous manifestation of inflammation (gumea p1g erythema test).
Leading referénces to the rat foot edcma test are:
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1. Adamkiewicz et al, Canad. J. Biochem. Physio. 37:332, 1955;
2. Selye, Brit. Med. J. 2:1129, 1949 and '
3. Winter, Proc. Soc. Exper. Biol. Med. 111:554, 1962.

Leading references to the guinea pig erythema test are:
1. Wilhelmi, Schweiz. Med. Wschr. 79: 557, 1949 and
2. Winder et al, Arch. Int. Pharmacodyn 116: 261, 1958.

Analgesic activity has been observed in standard test methods such as the Randall-
Selitto- and phenylquinone writhing tests. Anti-inflammatory activity may also be
detected by assays known to the art such as the cotton pellet granuloma and adjuvant
arthritis tests, o

The compounds are administered orally, for example as four percent acacia
suspensions, but may also be administered parenterally. Amounts are generally about
1 to 500 mg./kg. of body weight of the mammal to be treated. :

The presently preferred compounds of the invention with respect to anti-
inflammatory activity include:
2-Phenylthiotrifluoromethanesuifonanilide, .
5-Amino-2-phenoxytrifiuoromethanesulfonanilide,
3-Phenylthiotrifluoromethanesulfonanilide,
5-Hydroxy-2-phenoxytrifluoromethanesulfonanilide,
2-Phenoxytrifluoromethanesulfonanilide,
5-Chloro-2-phenoxytriftucromethanesulfonanilide,
S-Methyl-2-phenoxytrifluoromethanesulfonanilide,
4-Amino-2-phenoxytriflucromethanesulfonanilide,
2-(4’-Chlorophenoxy)trifltuoromethanesulfonanilide,
4-Nitro-2-phenoxytrifluoromethanesulfonanilide,
3-Phenoxytrifluoromethanesulfonanilide,
5-Amino-2-phenylthiotrifluoromethanesulfonanilide,
3-(4’-Methoxyphenoxy)trifluoromethanesulfonanilide,
4-Nitro-2-phenylthiotrifivoromethanesulfonanilide,
2-(4-Chlorophenoxy)-4-nitrotrifinoromethanesulfonanilide,
5-Methyl-4-nitro-2-phenoxytrifinoromethanesulfonanilide,
4-Nitro-2-phenoxydifluoromethanesulfonanilide and the pharmaceutically acceptable

salts of these compounds.

The anti-microbial activity of the compounds is evaluated using a variation of the
original agar-plate diffusion method of Vincent and Vincent (e.g. see Vincent, J. G,
and Vincent, Helen W,, Proc. Soc. Exptl. Biol. Med. 55: 162—164, 1944, and Davis,
B. D., and Mingioli, E. S., J. Bac. 66: 129—136, 1953.

The following examples are given for the purpose of further illustrating the
procedures of the present invention, but are not intended, in any way, to be limiting
on the scope thereof. Thus, while the great majority of the examples relate to trifluoro-
methanesulfonamides, other fluoroalkyl groups can be substituted in place thereof. Also,
to ‘avoid unduly multiplying the examples which have been selected to illustrate the
invention, the examples will relate for the most part to compounds in which R is
hydrogen. It is, however, understood that the corresponding compounds in which R
is a cation are also easily prepared and are likewise contemplated. ‘Such compounds (in
which R is a cation) are also useful as herbicides. o

All melting points in the examples are uncorrected. The boiling points and melting
points are given in. degrees Centigrade and the pressures in millimeters of mercury.

Example 1-zelates to the preparation of compounds of Formula I by Method A.

o Example 1 Lo

A mixture of 3-thiophenoxyaniline (20.0.g:, 0.099 mole), triethylamine (154 mi.,
0.11 mole) and chloroform (125 ml) are treated with trifuoromethanesulfonic
anhydride (16.8. ml, 0,10 mole) during a ninety minute’ period under a nitrogen
atmosphere. After stirring ninety minutes ten percent hydrochloric acid (150 ml) is
added and the chioroform is removed iz vacuo. The residue is taken up in ten percent
sodium “hydroxide (150 ml), the solution is extracted with diethyl ether and the
aqueous layer is acidified. An oil forms, and extraction of the aqueous layer with
diethyl ether is followed by .drying .of the ether layer over magnesium sulfate. Fractional
distillgtﬁicgn §§c§%s 3-phenylthiotrifluoromethanesulfonanilide, b.p. 174°C/0.15 mm.,
mp. 56.5—~ . . : T
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13- (4-methoxyphenylﬂuo)mﬂuorome

. “4~(4-bromio-3-thethylphenylthio)trifluoromethanesulf
o+ 4-{4=¢-Butylphénylthioytrifluoromettianesubfonanilide -
- 4—%3 -methoxyphenylthid)trifluoremethanesulfonanilide, mp 56-59°C _
- 4-(4-methoxypheénylthio)trifluoromethariesulfonanilide, m.p.. 79—84°C..- -
'-4-(2 4-dmethylphenylt!no)—2-methy1mﬂuoromethanwﬂfonamhde, m.p. 85——92°C.
4 - (2,5 - d:chlorophenylﬂno) - meﬂxylmﬂmromethanesulfonamhde mp. :

Calculated for C,SHH,F NO,S,: G, 469; H;3.0
Found:  C, 469; H, 30

The following compounds are also, prepared using: general Method A:
3-(2,3-dimethylphenoxy)trifiuoromethanesulfonanilide; m.p. 62-~63°C.
3-(4-chlorophenoxy)trifiluoromethanesulfonanilide, b.p. . 156°C./0.19 mm.’

3-(3-chlorophenoxy)trifiuoromethanésulfonanilide, b.p. 164°C./0.08 mm.

- 3~(2~chlorophenoxy)triftuoromethanesulfonanilide, b.p. 156°C./0.06 mm. -
*3:(4-methoxyphenozy)trifiuoromethanesulfonanilide; b.p. "153°C:/0.35 mm..

-(3-tnﬂuoromethylphenoxy)mﬂuorbmethanesulfonamhde bp: 158°C./0.23 mmﬂ
3-(4-methylphenylthio)trifluorometh &mﬂfmanﬂ.lde, b.p. 147°C./0.03' mm. :
esulfonamhde, bp 197—201°C /0 22

5~ chloro-3-phenoxymﬂuoromethan$xﬂfonanmde, m. p.- 5 1—54°C
5- chloro-z-phenoxymﬂuoromethanesulfonanﬂxde, m.p. 66.5—68°C.
3-phenylsulfonyltrifiuoromethanesulfonanilide, m.p. 106—108°C
3-phenoxytrifluoromethanesulfonanilide, b.p. 128°C./0.05 mm. -
2-methyl-5-phenylthiotrifluoromethanesulfonanilide, m.p. 82--83 5 °C.
4—chloro-3-phenylth10mﬂuoromethan sulfonamhde, m.p. 83—85.5°C.
2-methyl-3-phenylthiotrifivorome sulfonanilide, m.p. 123.5—124.5°C.
4-chloro-2-phmoxymﬂuoromethane31ﬂfonanﬂ1de, mp. 78--81.5°C. .
3-dxlor0—2—phenoxytnﬂuoromethanm§lfmamhde, mp. 65.5—67.5°C.
2-methyl-4-phenylthiotrifluoromethanesulfonanilide, m.p.: 100. 5—102°C
2-(4-meﬂxoxyphmoxy)mﬂumomethanesulfonanﬂ1de, mp. 95—97°C
2-phenoxytrifluoromethanesulfonanilide, m.p. 65—67.5°C.
4-phenoxytrifiuoromethanesulfonanilide, m.p. 78.5—80°C. ' e
2—methoxy-4—phenylﬂnomﬂuoromethanes:ﬂfonamhde, m.p. 75.5—76. 5°C '
4-(4-nitrophenylthio)trifiuoromethanesulfonanilide, m.p: 90—92°C.
2-methyl-4-phenoxytrifluoromethanesulfonanilide, m.p. '91—93°C."
2-phenylthiotrifivoromethanesulfonanilide, m.p. 41.5—44°C. " -
2-phenoxy-5-trifluoromethyltrifiuoromethanesuifonanilide, m.p: 74. 5—76 5°C
5-methyl-2-phenoxytrifiuoromethanesulfonanilide, m.p.: 65. 5—68°C. :
3-chloro-2-phénylthiotrifiuoromethanesulfonanilide, m.p. 63—63. 5°C.

' 4-chloro-2-phenylthiotrificoromethanesulfonanlide; m.p. 75—76.5°C.

5-chloro-2-phenylthiotrifivoromethanesulfonanilide, m.p. 42—44.5°C.

2—phenylthxo-5-mﬂuoromethyltuﬂuoromethanwﬂfonanﬂlde, m.p. 63.5—65.5 °C

5-methyl-2-phenylthiotrifiuoromethanesulfonanilide, m.p. 54—55°C.
2—(4-chlorophenylthm)mﬂuormnethanesulfonamhde, mp.: 74—76°C.

 6-methyl-2-phenoxytriflucromethanesulfonanilide; m.p." 79-—81°C.
- 5-methoxy-2-phenoxytriflizoromethanesulfonanilide, m.p. 63—64°C.
' '4-methy1—3-pheny1duomﬂuoromethan&1ﬂfonanﬂxde, mp. 59.5—61. 5°_C__

3-methyl-2-phenoxytrifluoromethanesulfonanilide; m.p. 68-~70°C.

: -(Z-methoxyphenylthxo)tnﬂuoromethanesulfonamhde bp 173——177°C /0 03
= (3,4-d:cblorophenylthm)mﬂuoromethanesulfonamhde, mp. 91—-94°C

4-(3,4-dimethylphenylthio)trifluoromethanesulfonanilide’ -
4-(2,5-dichlorophenylthio)trifluoromethanesiifonanilide,” m.p. 108—110°C :

* 4<(2-methylphenylthio)triffuoromethanesulfonanilide, ‘m.p. 55—57°C
-4-(34nenhylpheny]ﬂ1nomﬂumeﬂ1am&ﬂ‘onanﬂ:de, mp. 32-35°C.
'- -'4—(4-n1eﬂ1y1phenylﬂno)mﬂuommethanesulfonamhde, mp: 72—74°C

4—(4-clﬂoropheny1th1o)u-1ﬂuoromcﬂ1anes1ﬂfonamhde, n.p. 38—90°C.
4-(4-bromophenyithio)trifluoromethanesylfonanilide, m.p. 97—99°C.
nilide, mip. 70—72°C.

138—140°C.

"r;3.meﬂ1y1.4-pheny1ﬂuomﬂuommeﬂmmﬂfmnmae, mp. 79—81°C. -
«. :.3:chloro-4-phenylthiotrifivoromethanesulfonanilide, nr.p. -84—87°C.

2-methyl-4-(2-methylphenylthio)trifiuoromethanesalfonanilide, m.p. 112-;114°C
2-methyl—4-(4-methylphenylth:o)mﬂuoro:fxeﬂ:anmlfonanﬂxde, m.p. 105—-107°C.
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4-(4-thlorophenylthio)-2- mcthyltnﬂuorometlmnesulfonamhde m.p. 92--93°C.

- 4-(4-bromophenylthio)-2-methyltrifiuoromethanesulfonanilide, m.p. 91—94°C.

4 -.(4 - bromo - 3. - methylphenylthio) - 2 - methylmﬂuoromethanesﬂfonanmde,

. .mp. 104—105°C.

. 4-(3 ~methoxyphenylthio)-2-methyltrifiuoromethanesulfonanilide, m.p. 69—72°C,

. 4-(4-methoxyphenylthio)-2-methyltrifluoromethanesulfonanilide, m.p. 109—-112°C,
2—methy1-4-(3-methylphtmylth1o)mﬂuoromethanes1ﬂfonamhde, m.p.. 82—=84°C.
The following compounds are prepared from the reaction of the corresponding

compound of Formula II and the corresponding fluoroalkanesulfonyl fluoride or chloride
according to Method A. The acid acceptor and solvent used are also noted.

TABLE I

Boiling Point
_ ~ (in °C/mm.) or
“Acid ' : Melting Point
Halide Acceptor Solvent Product (in °C.)

Fluoride Triethyl- None 3-phenoxyper- 155/0.02
: | amine _ fluorobutane- '
' ' sulfonanilide

Fluoride Triethyl- None 3-phenylthio~ ~ 158/0.08
amine perfluorobutane~
' sulfonanilide

Chloride Dimethyl~ Chloro- 3-phenoxydi- 36—38
aniline form fluoromethane-
- sulfonanilide

Chloride Dimethyl- Chloro- 3-phenylthiodi- 8183
aniline form fluoromethane- '
a . - sulfonanilide -

Examples 2, 3 and 4 relate respectively to the preparation of compounds of
FoermulalbyMethodsB 1,B2.and B3.

: Example 2
A slun'y of 4-bromotrifinoromethasiesulfonanilide (15 g., 0.05 mole), cuprous
thiophenolate (10 g., 0.058 mole), sodium bicarbonate (10 g) and dimethylformamide
(100 ml) is heated at 145 to 150°C. for 2.5 days. The reaction mixture is poured in
water (2 liters), the yellow by-product is removed by filtration and the water is
acidified to give an oil. This oil is distiled to yxcld 4-phenylt1uotnﬂuormnetlmne-
sulfonamhde, bp 159—163°C /0 5 mm, _

Analysis: - :
Calculated for: C,sH,,F,NO.S,: C, 46.8; H, 3.0; N, 4.2
Found: C, 463; H, 29' N, 4.3

. The following compounds are ‘prepared using Method B 1 specxﬁcally exemphﬁed
in Example 2,
3~ (4-ch10rophenyltluo)mﬂuoromethanesulfonamhde m. p 92.5—94.5
3-(4-flucrophenylthio)triffuoromethanesuifonanilide, b.p. 157—162°C./0.03 mm.
3-(3-methyiphenylthio)trifluoromethanesulfonanilide, b.p. 156—160°C./0.05 mm.
3-nitro-4-phenylthiotrifiuoromethancsulfonanilide, isolated as the triethyl-
ammonium salt, m.p. 110~—~112°C,

3-(_2-methylphenylﬂno)mﬂuoromethancsulfonanilide, b.p. 150—-158°C./0.05 mm.

Example 3
A suspension of. 2-chloro—5-ammomﬁuoromethanwulfonamhde (26 g., 0.085 mole)
in water (40 ml) and concentrated. hydrochloric- acid (15 ml) is heated on & steam
bath for one hour. More hydrochloric acid (15 ml) is added and the solution is chilled
to 0 to 5°C. Sodium nitrite (6 g. . 0.085 mole) dissolved in a minimum amount of water

is added while maintaining the temperature below 5°C.
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- A solution of sodium - hydromde (8.6 g.) in water (70 ml.) is heated to 110°C. N :
under a mtrogen atmosphere and thiophenol (18.7 g.) is added. The cold diazonium
salt solution is added over one hour, the mixture is stirréd an additional thirty
minutes, then made basic with sodium hydroxide solution. This solution is extracted
5 with chloroform, acidified with contentrated hydrochloric acid and then extracted 5
with dichloromethane. The dichlorométhane extracts are dried over magnesium suifate,
filtered and the solvent removed iz wacuo. The solid 2-chlero-5-phenylthiotrifluoro-
met!mnwﬂfonanilide" is recrystallized tx'wioe'from benzene and dried, m:p. 66—~68°C.

Analysxs : : :
10 Calculated for CuH.,ClFaNDgS,; C, 42.5; H, 2.5; N, 3.8 10
Fgund C, 429; H, 2.6; N, 4.0

v

ixample 4
A solution of potassium hydroxide (12.3 g., 0.22 mole), 2~chloro-5-nitrotrifluoro-
methanesulfonanilide (15.3 g, 0.05 ole), phenol (1.2 g 0.05 mole), pyridine (25
15 mlL) and benzene (50 ml) is stirred|and heated, removing water by means of a 15
Dean-Stark trap. After all benzene is |distilled out more pyridine (25 ml) is added
and the mixture is heated to 150°C. A small amount of cuprous chloride is added and
heating is continued for several hours. The mixture is poured into water, treated with
decolorizing charcoal then acidified. The organic layer is separated and distilled. The
20 fraction boiling at 185—195°C./0.3 mm is solidified by scratching, recrystallized 20
twice from hexanetoluene, -once from hexanetrichloroethylene to give S-nitro-2-
phmoxymﬂuoromeﬂmesulfonamhde, lp 85—87.5°C.

Analysis: %C  SHH YN
Calculated fon‘ C,SH FsN,,O S: 430 25 17
25 . Found: 43.0 24 7.8 25

The following compounds are. prepaxed using the Method B 3 specifically
exemplified in Example 4. :
S-mtro-Z-phenylthmmﬂuoromethanesulfmamhde, m.p. 98—100°C.
. 3-mtm-4-phenoxymﬂuommethanwﬂfonamhde, isolated as the triethylammenium

30 salt, m.p. 72—74°C. 30
Examples 5 and 6 relate to the preparauon of compounds of Formula Iby
Method C.
Example 5
' -Phenylthmnﬂuoromethanmlfonam’hde (16.7 g., 0.050 mole) and acetone (25
25 mL) cooled to —6 to —2°C. are treated with 30 percent hydrogen peroxide (5.2 ml,, 35

50.8 mmole) in acetone (15 ml) during: ninety ‘minutes. The mixture is stirred sl
its temperature is about 25°C., and the acetone is removed # vacuo. Benzene is added,
then removed in vacuo to azeotrope off any water residue to give an oil. The oil is
chromatographed on 'a “Florisil” (Trade Mark) column, eluting first with 1:1

40 benzene: wrichloroethylene, then 1:1 benzene:dichloromethane and finally with 40
acetone. The fraction eluting with acetone is dissolved in 10 percent sodium hydroxide
solution. This solution is extracted with diethyl ether and the ether extracts are
discarded. The solution is them acidified to provide a white gum which is extracted
with d1ethyl ether. The ether layer is dried over magnesium sulfate, the solvent is

45 removed in vacuo and the 3-phenylsulfinyltrifiuoromethanesulfonanilide is recrystallized 45
from a trichloroethylene-cyclohexane mixture, then twice from cyclohexane to gwc a
white solid, mp 109. 5—111°C

Analysis :
n Calculated for CI,H“,F,,NO,,S,, C 448 'H, 29; N 40 _
50 Found C 44.5; H 3.0; N 39 50

. The’ follovmng compounds -are prepared using the general Method 'C speaﬁcauy
exemphﬁed in Example 5.
3-phenylsulfonylperfluoroethanesulfonanilide
. 2-phenylsuifonyl - trifltoromethanesulfonanilide, m.p. 87—89°C, . o

55 .. 4-phenylsulfonyltrifiuvoromethanesulfonanifide, mp. 121—123°C." =~ ' - 55
: - Z-methyl-4—phenylsulfony1mﬂuoromethanesu1fonamhde, mp. 138<139.5°C. '

: 2-methyl-5-phenylsulfonyltrifiuvoromethanesulfonanitide, -m:p. 113—-115°C S

4-(4-acetanudophmylsulfonyl)mﬁuoromeihanewlfonamhde, m:p. 233.5~~235°C,
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-(4-acetanudophenylsulﬁnyl)mﬂuoromethanemﬂfmamhde, m.p. 202.5--204.5°C.
2-ndethoxy-4-phenylsulfonyltrifiuoromethanesulfonanilide, m.p. 117.5—119°C.
2-methoxy-4-phenylsulfinyltrifluoromethanesulfonanilide, m.p. 124—216°C.
4-(4-pitrophenylsulfonyl)trifluoromethanesulfonanilide, m.p. 178.5—180.5°C,
4-(2-methylphenylsulfinyl)trifiuvoromethanesutfonanilide, m.p. 157—160°C.
4-(2-methylphenylsulfonyl)trifiluoromethanesulfonanilide, m:p. 101—108°C.
4-(3-methylphenylsulfonyl)trifluoromethanesulfonanilide, m.p. 168—173°C.
4-(4-methylphenylsulfinyf)trifluoromethanesulfonanilide, m.p. 180—182°C.
4-(4-methylphenylsulfonyDtrifluoromethanesulfonanilide; m.p. 172—175°C.
4-(4~chiorophenylsulfinyl)trifivoromethanesulfonanilide, m.p. 189—192°C,
4-(4-chlorophenylsulfonyDtrifinoromethanesulfonanilide, m.p. 165—169°C.
4-(4-bromophenylmﬂﬁnyl)mﬂuoromethanwﬂfonanﬂlde m.p: 196—199°C.

4-(4-bromophenylsulfonyDtrifluoromethanesulfonanilide, m.p. 186—189°C.

4 - (4 - bromo - 3 - methylphenylsulfinyl)trifluoromethanesulfonanilide, m.p.
154—160°C.

4 - (4 - bromo - 3 - methylphenylsulfonyl)tnﬁuoromethanesulfonamhde, m.p.
173—178°C.

4-(4-t-butylphenylsulfonyl)trifluoromethanesulfonanitide, m.p. 219—223°C,

4-(4-methoxyphenylsulfinyl)trifluoromethanesulfonanilide, m.p. 169—172°C.

4~(4-methoxyphenylsulfonyl)trifluoromethanesulfonanilide, m.p. 178—181°C.

4- (2,;1 - dimetléylphenylsulfonyl) - 2 - methyltrifluoromethanesulfonanilide, m.p.
157—159°

4 - (2,5 - dichlorophenylsuifonyl) - 2 - methyltrifluoromethanesulfonanilide, m.p.
167—174°C.,

-methyl-4-phenylsu1ﬁnylmﬂuoromethanesulfonamhde m.p. 180—183°C,
3-methyl-4-phenylsuifonyltrifiuoromethanesulfonanilide, m.p. 113—116°C.
3-chloro-4-phenylsulfinyltrifluoromethanesulfonanilide, m.p. 154—157°C.
3-chloro-4-phenylsulfonyltrifluoromethanesulfonanilide, m.p. 120—124°C.

2 - methyl - 4 - (2 - methylphenylsulfingl)triffuoromethanesulfonanilide, m.p.
146—150°C
2 - methyl - 4 - (2 - methylphenylsulfonyl)tnﬂuoromcﬂuanesulfonanm& m.p.
132—-138°C
.2 - zﬂathyliz C- (3 - methylphenylsulfinyl)trifluoromethanesulfonanilide, m.p.
9—122°
2 - methyl - 4 - (3 - ethylpheny]sulfonyl)triﬂuoromethanesulfonanilid'e,' m.p.
: 110—1 14°C
2 - methyl - 4 - (4 - methylphenylsulfonyl)trlﬂuoromethan&sulfonamhde, m.p.
170—173°C _
4 - (141 - clhzlgroghenyISMﬁnyl) -2- methylmﬂuoromethanesulfonamhdc, m.p.
9_ o]

4 ~ (4 - chlorophenylsulfonyl) - 2 - methylmﬂuoromethanesulfonamhde, m.p.

140—142°C.
4 - (4 - bromophenylsulfinyl) - 2 - methylmﬂuormnethanesulfonamhde, m.p.
147—154°C.
- (144~9 blrg;rtcghenylsulfonyl) -2 - meﬂlylmﬂuoromethanesulfonamhde, m.p.
4.-.(4 <« bromo - 3 - methylphmylsulfonyl) 2 - methylmﬂuoromethanesulfon-
anilide, m.p. 163—166°C.
3-(2-methylphenylsulfonyl)trifluoromethanesulfonanilide, m.p. 57—62°C.
3-(4-methylphenylsulfonyl)trifluoromethanesulfonanilide, m.p. 115—119°C.
3-(4-chlorophenylsulfonyl)trifluoromethanesulfonanilide, m.p. 134—140°C.

. Example 6

To a stirred solution of 4-phenylthiotrifluoromethanesulfonanilide (8.2 g., 0.0246
molc), prepared according to Example 8, and 10 percent sodium hydroxide solution
(8.93 ml) is added sodium mctapenodate (5.27 g., 0.0246 mole). The sodium meta~
periodate is washed in with water (140 ml.), and the mixture is stirred for one and
one-half hours. Enough 10%, sodium hydroxide is'added to- maintain the solution at
a basic pH. The mixture is filtered, then the filtrate is acidified, extracted with chioro-

form and dried over magnesium sulfate. The solution is ﬁltered and the solvent.

evaporated. in wvacuo. The solid 4-phenylsulfinyltrifiuoromethanésulfonanilide is
recrystallized from isopropyl ether-isopropanol with treatment with decolorizing
charcoal to yxeld an oﬁ-wh1te powder, mp. 164—166°C
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Anals ' S 2
CaIculated for C1,H1.,F3NO-_,82 C 44.7; H, 29; N, 40 .
o otmd C 45,0 H 30 N 40

The followmg compounds are prepared ‘using the general Method C specxﬁcally.'

exemplified:in Example 6.
3-(2-methoxyphenylsulﬁnyl)mﬂuotomeﬂ1anesulfonanﬂzde mp 176 5-—178 5°C.
2-phenylsulfinyltrifiluoromethanesulfonanilide, m.p. 128—130°C:’

3-(4-chlorophenylsulfinyl)trifluoromethanesulfonanilide, m.p. 117—-119°C

N-methyl-3-phenylsulfinyltriffuoroimethanesulfonanilide, m:p.- 83—84.5°C.
4-(4-nitrophenylsulfinyl)trifluorométhanesulfonanilide; m.p. 205.5—207°C. -
2-miethyl-4-phenylsulfinyltrifluorométhanesulfonanilide, m.p. -116-~120°C.
Z-methyl-S—phmylsulﬁnyItnﬂuoromethaneSMfonamhde m.p.. 118.5—<122. 5°C
-Examples: 7-—-11 relate . to . the preparatlon of - compounds of Formula I by

Method D )

Example 7

4—Pheny1t1nomﬂuorometbanesu1fonanﬂlde (178 2., 0056 mole) is dlssolved in
acetic acid (125 ml.), sodium -acetate|(4:6- g, 0.056 mole) -is added then- “bromine
(8.95 8., 0.056 mole) is added over five iminutes. After stirring one hour the mixture
is heated on a stéam bath one-half hour; then poured into water (750 mL). The solid
product .is..recovered by filtration, dissolved -in - dichloromethane -and- dried over
magnesium sulfate. The solvent is evaporated in vacuo, and the residue dissolved in
a. benzene-hexane mixture. Triethylamine (excess) i added and the solid product is
isolated by filtration, then recrystallized twice from isopropanol, giving triethyl-
ammonium 2-bromo-4-phenylﬂnomﬂuoromethanesulfonamhde, mp 92——94°C

Calculated for CuH BrFaNOJSz C H,sN 44 4 4 7 5. 45
"+ Found: - 45.1 _4,‘9 ' 5-.'5 :

. Example 8

-(2-Methoxyphenylthlo)mﬂuoromeﬂlaneﬂdfonamhde (165 & _0045 mole) is

placed in glacial acetic acid (65 ml.) and the mixture is heated to reflux’ temperature
(about 130°C.). Excess hydroiodic acid (57%, 66 ml) is added and the mixture is
maintained at its reflux temperature: for 6-hours; then stirred about 70 hours at room
temperature. The mixture is diluted with water, then extracted with dichloromethane.
The dichloromethane extracts are- combined and dried over magnesium’ sulfate, then
the solvent is removed in vacuo. The solid residue is recrystallized from a mixture of
hexane and benzene to give white crystals of 3- (2—hydroxyphenylthm)mﬂuoromeﬂlane—
sulfonamhde, mp 115-116 5°C

Analysis: 9c %H '%N
Found 44. 5 2 9 : 4 0

le follow compounds are prepared usmg the method of Example 8.
-(4-hydroxyphenoxy)mﬂuoromeﬂ1anesulfonan111de, b.p. 215—217/05 mm.
-hydroxy-z-phenoxymﬂuommethanesulfonmnhde, mp 94—-96°C

'iExam1e9

S-Nm'o-Z-phenoxymﬁuorome;thanesulfonamhde (124 g 00342 mole) in ethanoll

is reduced over palladium on charcoal at about 45 psi. After hydrogen uptake is
complete the mixture is filtered, then the filtrate is evaporated in wacuo to a solid
which is sublimed to give whlte sohd S-annno-z-phenoxymﬂuoromethanemﬂfonamhde,
mp 120 5—123°C '

Ana]ys:s S ' %C : %H
: Calculated for CanFaNzO S: 470 33
Found 470 34

The. followmg compounds are -prepared - using the method of Example 9; or '

altmmuvely Raney nickel may be used as' the reduction catalyst.
4-(4-aminophenylthio)trifluoromethanesulfonanilide, m.p. 116 5—~118°C.
5-amino-2-phenylthiotrifiuoromethanesulfonanilide, mp. 103—-106°C.
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4-amino-2-phenoxytrifluoromethanesulfonanilide, isolated as the sodium salt, m.p.
. 205—2b7°C." _ - _
3-amino-4-phenylthiotriftuoromethanesulfonanilide, isolated as the triethyl-
ammonium salt, m.p. 106—108.5°C. - _
 4-amino-2-phenylthiotrifluoromethanesulfonanilide, = isolated as . the - triethyl-
ammonium salt, m.p. 128—130°C. S S

: L Example 10 ' : :
5-Amino-2-phenoxytrifluoromethanesulfonanilide (1.5 g., 4.5 mmole) is dissolved
in glacial acetic acid and treated with excess acetic anhydride (about 0.5 g.) and the
solution is stirred two hours. The solution is poured into water and. the solid product

_ is isolated by filtration, dissolved in ethanol and treated with decolorizing charcoal.

The ethanol is evaporated in vacuo, then recrystallized from a chloroform-toluene-
hexane mixture to give a tan solid, S-acetamido-2-phenoxytrifiluoromethanesulfon-
anilide, m.p. 184—186°C. _ :

. Analysis: - o %G ¢ %KH %N
- Calculated for C,H;,F;N.0,S: 48.1 35 75
- Found: 47.8 3.5 78 .

The following compounds are prepared using the method of Example 10.
4-(4-acetamidophenylthio)trifluoromethanesulfonanilide, m.p. 185.5~187°C.. . °
3-acetamido-~4-phenylthiotrifiuoromethanesulfonanilide, m.p. 179—182.5°C.
2-acetamido~4-phenylthiotrifluoromethanesulfonanilide, m.p. 185.5—187°C.

o ) Example 11 ' e : _
4-Phenylthiotrifiuoromethanesulfonanilide is dissolved in glacial acetic acid and
treated with an equimolar amount of 70 percent nitric acid. The mixture is stirred one
hour, then poured in water. The solid product is collected by filtration and recrystal-
hzc;d from ethanol to give 2-nitro-4-phenylthiotrifluoromethanesulfonanilide, m.p.
105.5—107°C. :

Analysis: %C *%H %N
Calculated for CsH,F,N,0,S;: 41.25 24 74
. Found: 41.2 24 7.4

The following compounds are prepared using the method of Example 11:
2-(4'-Chlorophenoxy)-4-nitrotrifluoromethanesulfonanilide, m.p. 129—130°C.
5-chloro-4-nitro-2-phenoxytrifiuoromethanesulfonanilide, m.p. 123—125°C.
5-methyl-4-nitro-2-phenoxytrifluoromethanesulfonanilide, m.p. 97—99°C.
5-methoxy-4-nitro-2-phenoxytrifluoromethanesulfonanilide, m.p. 133—135°C.
4-nitro~2-phenoxydifluoromethanesulfonanilide, m.p. 92—94°C. '
4-nitro-2-phenylthiotrifluoromethanesulfonanilide, m.p. 69—70.5°C. o
- Examples 12—15 relate to the preparation of the preparation of compounds of
Formula I by Method E. '
o - Example 12 ’ : .
Sodium-2-methyl-4-phenylsulfony!l trifluoromethanesulfopanilide in ~acetone is
combined with an equimolar amount of ethyl chloroformate.and the mixture is stirred
at room temperature overnight. The mixture is filtered and the filtrate -evaporated
in vacue to give N-ethoxycarbonyl-2-methyl-4-phenylsuifonyltrifiuoromethanesulfon-
anilide, m.p. 118—120°C, - : : '
The following compounds are prepared using the method of Example 12.
N-ethoxycarbonyl-3-phenoxytrifluoromethanesulfonanilide, b.p. 175°C./0.1 mm.
N - ethoxycarbonyl - 2 - methyl -4 - phenyithiotriffuoromethanestifonanilide,
- m.p. 63—64.5°C, ' : o

_ Example 13 . : ' S
3-Phenoxytrifluoromethanesulfonanilide is dissolved in acetone, treated with an
equimolar amount of sodium carbonate and stirred one hour. Excess methyl iodide is
added and the mixture is stirred overnight. The mixture is filtered and the filtrate
evaporated in wacuo. The residue is extracted with a mixture of chloroform and water,
then the chloroform layer is dried over anhydrous magnesium sulfate. The chloroform
is evaporated in vacuo to give a residue which is distilled. The product, N-methyl-3-
phenoxytrifluoromethanesuifonanilide, boils at 124—126°C. /0.05 mm.
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. The.following compound is prepared using the method of Exam le 13
N—methy1-3-phmyltlnomﬂuormnethan&sulfonamhde, b.p. 150°C: 70 05 nim

Example 14

Sodium. 2-mcthyl—4-phmylsulfonylmﬂuowmcthanesulfonandrdc is dissolved in
1,2-dimethoxyethane by gentle heating. An equimolar amount of cyanogen bromide
is dissolved in a small amount of 1,2-dimethoxyethane and added to the warm
solution. The mixture is heated to its reflux temperature and maintained there for one
hour; The mixture is filtered and the filtrate evaporated in vacuo to give the desired
product, N - cyano - 2 - methyl - 4 - phmylsulfonyltnﬂuoromeﬂxanesulfonamhde,
m.p. 89—90.5°C.

Exam e 15 - '
 Sodium: 2—methyl—4—phenylstﬂfonylﬁnﬂuommethanmﬂfonamhde in -acetone . is
stirred while adding an equnnolar amount of methancsdfonyl chioride, and stirring
is continued overnight. The mixture is filtered, and the filtrate is evaporated in vacuo.
The residue is dissolved in dichloromethane, thenr washed with dilute sodium hydroxide
and finally in water. The product, N-rmethanemlfonyl-2—methy1—4—phenylsu1fonylm—

fluoromethanesulfonanilide, is recoverei by evaporation of the dichloromethane

followed by elution chromatography of the product, an oil.
Examples 16 and 17 relate to thc prcparauon of salts accordmg to Formula I from
the acid-form compounds

. Example 16

The preparatlon of triethylammoniumh 3-phenoxyperﬂuoroeﬂ1ancsulfonamhde.

Crude 3-phenoxyperfluorocthancsulfonanilide (4.7 g., 0.10 mole), prepared from
perfluoreetiianesulfonyl fluoride and 3-plienoxyaniline by Method A, diisopropyl ether
(50 ml) and triethylamine (20.2 g., 0.20 mole) are stirred for six hours at room
temperature, the solution. is filtered and tthe salt is isolated by removing the volatiles
in -wacuo. -‘The product is triethylammonitm 3-phenoxyperfluoroethanesulfonanilide,
which is recrystallized from a diisopropyl ether-isopropanol mixture, m.p.
80.5—82.5°C.

Analysis: ’ S :
Calculated for C,,,HWF NO,S: G, 513; H, 54: N, 6.0
Found: C, 514; H, 54; N, 5.8

Using the procedure of Example 16 the following compounds are prepared:
triethylammonium 5 - amino - 2 - phenaxymﬂuoromeﬂlanesulfonamhde, m.p.
130—134°C.
triethylammonium 3-phenyltlnoperﬂuoroethanesulfonamhde, m.p. 78 5—=81.5°C.
triethylammonium - (4 - chlorophmoxy)mﬂuoromeﬂmnesulfommhdc m.p.
78—84°C.
triethylammonium 5 - amino - 2 - phenoxydlﬂuommethanesulfonanmde, m.p.
70—120°C. (d.)
triethylammonium 5 - nitro - 2 - phentrxydlﬂuoromethanesulfonanﬂme, _m.p.
70—74°C. .
mcﬂ'lylammomum 4 - phcnylﬂno - 2 mﬁuoromethylmﬂuoromethanesnﬂfon-
- . anilide, m.p. 88—92°C,
- triethylammonium 5 - chlore - 2 - (24 - dlclﬂorophenoxy)mﬂuoromethane-
sulfonamhde, m.p. 127—129°C

Example 7 -

3~Phenyls|ﬂfonylperﬂuoroeﬂmnesulfonam’hde is dissolved: in- acetone and treated,
thh an equimolar amount of sodium carbonate. The solution is stirred overnight, then
filtered and evaporated to dryness to give a white solid. The product, sodium 3-phenyl-
sulfonylperﬂuoroethanesulfonamhde, is recrystalhzed from isopropanol and found to
melr lngher than 300°C '

Analysis: | %C' YH
Calculated for C, H,F,NN2O,S,: 384 = 21
Found: 385 23
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The following compound is prepared using the method of Example 17.

sodium 4-nitro-2-phenoxytrifiuoromethanesulfonanilide, m.p. 281—282°C.

The following additional compounds of the invention are also prepared utilizing
one or another of the preceedmg processes:

Meltmg Pomt
Name (in °C)
4-(1-naphthylthio)triffuoromethanesul- 7476
fonanilide - ' ' -
4-(1-naphthylsulfonyl)trifluoromethane- 176—179
snifonanifide .. .
4-(3-methoxyphenylsulﬁnyl)mﬂuoromethane- 130—133
sulfonanili .
4-(3~methoxyphenylsulfonyl)trifiuoro- 161—163
methanesulfonanilide
4-(3,4-dichlorophenylsulfinyl)tri- 164—168
fluoromeéthanesulfonanilide : : .
4~(3,4~dichlorophenylsulfonyl)tri- '176—180
fluoromethanesulfonanilide ' _
' 4-(2,5-dichlorophenylsulfinyljtri- 188—192
fluoromethanesulfonanilide : _
4-(2,5~dichlorophenylsulfonyl)tri- 164—180
fluoromethanesulfonanilide S '
4-(4-bromo-3-methylphenylsulfinyl)-2- 133—136
methyltrifinoromethanesulfonanilide
4-(4-bromo-~3-methylphenylsulfonyl)-2- 163—166
methyltriftuoromethanesulfonanilide o
4-(4-r-butylphenylthio)-2-methyltri- 101—104
fluoromethanesulfonanilide _
4-(4—t-buty1phenylsulﬁnyl)—2-methy1— 157—165
trifluoromethanesulfonanilide :
4-(4-1-butylphenylsulfonyl)-2-methyl- . 189—193
trifluoromethanesulfonanilide g '
3-(2, 4—d1methylphenylth10)mﬂuoro- 160—162°/0.1mm
methanesulfonanilide _
3-(2, 4-d1methylphenylsulﬁnyl)m- 115—122
fluoromethanesulfonanilide : :
3-(2,4-dimethylphenylsulfonyl)tri- 106—111
fluoromethanesulfonanilide e o
3-(1-naphthylthio)trifluoromethanesul- 172—180°/0.18mm
foanilide - '
3<( l—naphthylsulﬁnyl)mﬂuoromethane- 143—149
sulfonanili .
3-(1-naphthylsulfonyl)mﬂuorometban& 134142

sulfonanilide
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" Melting Point - * -
°C) . .

"3-(3,4-d1chlompheny1thm)mﬂuom-

methan&ulfonamhde _

3-(2-naphthylﬂno)mﬂuoromethanesul— |
- - fonanilide -

3—(2-naphthylsulﬁnyl)mﬂuoromethane-
sulfonanili d

3-(2-naphthylsulfonyl)tnﬂuorometbane—
sulfonanilide

3-(4-ﬂuorophenylsulﬁnyl)tnﬂuoro—
methansulfonanﬂ:

3—(4-ﬂuorophenylslﬂfonyl)mﬂuoro- '
methanesulf nanilide
3-(2-m¢thylpheny1su1ﬁnyl)tnﬂ1‘,mm—
methanesulfonanilide .
3-(3-methylphenylsulfinyxifiucro-
methanesulfonanilide
3—(3-méthjlpheﬁyi;ulfonyl)uiﬂuom-
methanesulfonamhd '

3—(4-methylphenylsulﬁnyl)mﬂuoro—
ethanesulfonamhd

(4~t-buty1phenylsu1ﬁnyl)mﬂuoro- o

methammfonamh

4-(1-naphthylsulfinyl)trifiuoromethine-
sulfonanilide o

2—methyl-4-(2—naphthylthio)uiﬂ&oib-
methanesulfonanilide '

2—methyl—4-(2—naphthylsulﬁnyl)m—
ﬂuoromethan&ulfo

2—methyl-4-(2—naphthylsu1fonyl)m-
ﬂuoromethan&su]fonamhde

* 3-methyl-4-(1-naphehyithioyrifivoro-
methanes\ﬂfonamhd

2—methyl-4—(1—naphthylsulﬁnyl)m~
ﬂuoromethanes ulfonanilide

methyl-4—(1—naphthylsulfonyl)m— :
fluoromethanesulfonanilide

;4—(3-methoxyphenyls1ﬂﬁnyl)-2-methyl—

tnﬂuoromethanmulfonamhde

4-(3-methoxyphenylsulfonyl)—2—methyl—

mﬂuoromethanwulfonamhd

1.7.4.—-_1769/0_.8_-'_5
o '67.5f-71 -
Csoigr
Citstts
o 92__94
' 1os—uz
: 114—-120 o
103104

175—178° . -

116117

165--173..

165167 ..

115119 -
. 205—200.

190—195

138—140

135137
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o Melting Point
Name -~ : (in °C.)

4—(4—aoetam1dophenylthm)—2—methyltn— - 153—154
fluoromethanesulfonanilide .

4-(2, 4-d1methy1phenylsulﬁnyl)—2—methyl— _ 157—160
trifluoromethanesulfonanilide

4~(2 5—d1chlorophenylsulﬁnyl)-2—methyl— 156—160
triﬂuoromethanesulfonamhde

3—(3-methoxypehnylthlo)mﬂuoromethane 180—185°10.4mm
sulfonanilide

3—(3—methoxyphenylsu1fonyl)tnﬂuoro— | 83—88
methanesulfonamhde

- 4-phenylthio-3-trifluoromethyltrifluoro- 75—78
' met__:han&sulfonauilide

" 4-(2,5-dimethylphenylthio)trifiuoro- 163—165°/0.5mm
methanesulfonanilide

 4-(2,5-dimethylphenylsulfinyl)trifiuoro- . 164—168
methanesulfonanilide _

4-(2,5-dimethylphenylsulfonyltriffioro- ~ * 158—161
methanesulfonanilide '

Examples 18—22 relate to the preparanon of precursors of compounds of
Formula I. .
Example 18

Under a nitrogen atmosphere a mixture of 2-chlorophenol (26.0 g., 0.202 mole),
pyridine (25 ml.) and benzene (50 ml.) is heated to rapid reflux and treated with 0.20
equivalents of aqueous potassium hydrozide. Water is removed by azeotropic distilla-
tion for a period of three hours. The benzene is then removed by distillation, the
solution is cooled below its boiling point and 3-bromonitrobenzene (40.4 g., 0.20 mole)
and cuprous chloride 2.0 g.) are added. The mixture is then heated for 20 hours at
160°C., then mixed with 10 percent hydrochloric acid. This mixture is extracted with
dlclﬂorometh,ane, and the organic layer is fractionally distilled to give 2—chloro-3'
nitrodiphenyl ether, b.p. 176—182/0 75 mm.

Using the method of Example 18, the following compounds are also prepamd

2,3-dimethyl-3’-nitrodiphenyl ether, b.p. 160—162°C./0.3 mm,

4—dxloro-3’—mtrod1pheny1 ether, b.p. 165—178°C./0.65 mm.

3-chloro-3/-nitrodiphenyl ether, b.p. 160—180°C./0.6 mm.

4-methoxy-3’-nm'od1phenyl ether b.p. 165°C./0.6 mm,

-mﬁuoromethyl—3'—mtrod1phenyl ether, b.p. 140°C./0.11 mm,

Example 19

Freshly distilled thiophenol (24.8 g., 0.225 mole) and cuprous oxide (14. 95 g»
0.10 mole as 96 percent active) are mixed under nitrogen atmosphere and refluxed in
95 percent ethanol (250 ml.) overnight. The bright yellow solid is filtered, separated
from cuprous oxide and dried.

Cuprous thiophenolate (17.25 g., 0.10 mole) is dissolved with 3-bromonitrobenzene
(20.2 g., 0.10 mole) in quinoline (100 ml) and pyridine (20 ml.) and heated (under
a nitrogen atmosphere) for one hour at 150°C. and two hours at 165—170°C. The
mixture is cooled, then poured into aqueous hydrochloric acid (160 ml. concentrated
hydrochloric acid, 600 ml. water) and stirred two hours. The aqueous layer is decanted
and extracted with diethyl ether (2 x 150 ml.). The ether layers are washed with 10
percent hydrochloric acid, water, concentrated ammonium hydroxide and water, then
dried over magnesium sulfate. Fractional distillation yields 3-nitrodiphenylsulfide
(150—180°C./0.7 mm.), which solidifies on scratchmg when suspended in petroleum
ether.
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Example 20

A mixture of 2-methyl-5-mtroamhne (761 g, 0.50 mole) concenttated hydro-
chloric acid (75 ml) and water (200 ml) is heated briefly on a steam bath and an
additional portion of hydrochloric acid (75 ml) is added. This solution is cooled to
and maintained at 0 to 5°C. and treated with sodium nitrite (35.5 g., 0.50 mole).

A solution of sodium hydroxide (50 g., 1.25 mole) in water (300 ml) is heated
to 90°C. under a nitrogen atmosphere and thiophenol (110 g., 1.0 mole) is added.
This solution is treated with the solution of the diazonium compound in 20 ml
portions over a period of one hour. Finally the mixture is maintained at 90°C. for one
hour, then acidified with hydrochlori¢ acid. The solution is steam distilled, the residue
is extracted with dichloromethane and ‘the Z-methyl-S-mU'odtphenylsulﬁdﬂ is separated
by fractional distillation b.p. 148°C. /O 15 mm. When recrystalhzed twice from hexane
its m.p. is 65.5—68°C. _

Example 21

A mixture of aluminum chloride (29.4 g., 0.22 mole) and benzene (250 ml.) is
treated at reflux with 3-nitrobenzenestitfonyl chloride (44.3 g., 0.250 mole} in benzene
{50 ml.) over a period of thirty mxn*xtes After eighty minutes additional aluminum
chloride (9 g.) is added. After an addmonal ninety minutes the mixture is cooled, then

~ poured into a hydrochloric acid-ice mixture. This mixture is extracted with dichloro-

methane and the dichloromethane is then removed én vacuo. The solid 3-nitrodiphenyl-
sulfone 1s a pale yellow solid after recrystalhzatxon from ethanol m. p 77——79°C

Example 22 .

Crude 3-nitrodiphenylsulfide (4.6 g., 0.2 mole, 96 pa'cent) is heated at 40°C. with
Raney nickel (10 g.) under a hydrogen gas "atmosphere (3 atm.) for sixteen hours in
ethanol (200 ml.). Sulfur was added, the mixture was filtered and the ethanol removed
in vacuo. The yellow oil distilled at 122°C./10—5 mm. to give 3- thwphenoxyandme,
which was suitable for use without further punﬁcauon

Example 23
The sodium salt of S5-amino-2-phenoxytrifivoromethanesulfonanilide is reacted
with ethyl chloroformate in acetone to provide a good yield of 5~(N-carbethoxyamino)-
2—phmoxytr1ﬂuoromethanesulfonamhde, as white needles, m.p. 116—~117°C.

Analysis " - %C . %H
Calculated for CMHMF N.O,S:  47.6 3.7
=' i Found: 4-‘7.4'- 3.7

- ample 24. .

5- Ammo~2-phenoxytnﬂuoromethan Ifonanilide is reacted wn:h formaldehyde
and formic acid according to the well-known Eschweiler-Clarke reaction and 5-(N,N-
dimethylamino)-2-phenoxytrifluoromethanesulfonanilide, mp 127—135°C, is

obtained. .
Example 25 ' '
4-Methylthio-2-phenoxytriflucromethanesulfonanilide is oxidized using an -excess
of hydrogen peroxide in acetic acid on a'steam bath. The product is precipitated by
the addition of water then recrystalhzed from ethanol to glve 4-methylsu1fonyl—2—
phmoxytnﬂuoromethanesulfonamhde, mp. '182—184°C.
Additional compounds of the mventmn which have been prepared using methods
hereof are the following:
4-methyltlno—Z-phmoxymﬂuoromethanaulfmanmde, mp. 82——84°C.
2-phenoxydiflucromethanesulfonanilide;, .m.p. 57——58°C.
5 - acetamido - 4 - amino - 2 - phenoxymﬂuommethanesulfonanﬂxde, m.p.
189—190°C. (d.)
5-ammo-Z-(4-ﬂuorophenoxy)mﬂuommethanesulfonmuhde, 1s0]ated as the tnethyl-
- ammonium salt, m.p. 82—84.5°C.:
4-amino-2~(4- dﬂorophenoxy)mﬁuoromethanesdfonamhde, isolated as the triv
ethylammonium salt, m.p. 130—140°C. :

4§ammo-5-chIoro—Z-phenoxymﬂuoromethanesulfonamhde, 1solated as the triethyl-

ammonium salt, m.p. 128-—133°C.
4- ammo~5-methoxy—Z-phmoxytr1ﬂuoromethanes1ﬂfonamhde, isolated as the m—
ethylammonium salt, m.p. 110-—120°C;

_ 4-ammo—2—phenylsulf0nylmﬂuoromethanesulfonamhde, isolated as the tnethyl—

ammonium salt, decomposes above 150°C.
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3-chloro-4-nitro-2-phenoxytrifluoromethanesulfonanilide, m.p. 101—102°C,

5 - acetatnido - 4 - nitro - 2 - phenoxytrifiuvoromethanesulfonanilide, m.p.
142.5—144.5°C. '

2-(4-fluorophenoxy)-5-nitrotrifiuoromethanesulfonanilide, m.p. 95—97°C.

4-nitro-3-phenoxytrifluoromethanesulfonanilide, m.p. 63—66°C. and 2-nitro-5-
phenoxytrifiuoromethanesulfonanilide, b.p. 155—160°C./0.1 mm are
obtained as a mixture separable by fractional distillation. _

4-nitro-2-phenylsulfonyltrifivoromethanesulfonanilide, m.p." 141—142°C.. -

WHAT WE CLAIM IS: — .
1. A fluorcalkylsulfonamidoaryl compound characterized by the formula

RfSOzg-@—B—A{'

Y, Y

wherein R; is a lower fluoroalkyl radical having at least two fluorine atoms bonded to
the alpha carbon atom, R is hydrogen, cyano, alkyl, alkylsulfonyl, a cation or
o .

| .
—Cg—A—R’, where R’ is alkyl and A is oxygen or a carbon-carbon bond, B is
oxygen, sulfur, sulfinyl or sulfonyl, Ar is phenyl or naphthyl, the or each Y and the
or each Y’ is selected independently from halogen, alkyl, alkoxy, nitro, amino, alkan-
amido, haloalkyl, hydroxy, dialkylamino, carbalkoxamino, alkylthio, alkylsulfonyl,
alkanoyl, dialkylsulfamoyl or alkylsulfinyl and n and n’ are independently zero, one
or two, provided that any individual aliphatic groups appearing in the R, R, R, Y
and Y’ moieties contain from one to four carbon atoms.

2. A compound according to claim 1 wherein R is hydrogen.

3. A compound according to claim 1 wherein Ar is phenyl.

4. A compound according to claim 1 wherein Ar is naphthyl.

) 5. A compound according to claim 1 wherein R is a horticulturally acceptable

cation, .

6. A compound according to claim 1 wherein R, contains one carbon atom.

7. A compound according to claim 1 wherein R, is perfluoroalkyl.

8. A compound according to claim 7 wherein R, is trifluoromethyl.

9. A compound according to claim 8 wherein R is hydrogen.

10. A compound according to claim 8 wherein R is a cation.

11. A compound according to claim 1 wherein B is oxygen.

12. A compound according to claim 11 of the formula

13. 5-amino-2-phenoxytrifiuvoromethanesulfonanilide.
14. A compound according to claim 1 wherein B is sulfur.
15. A compound according to claim 14 of the formula

i E . ___.-"CH3
372 :
-~ s@

16. 2-methyl-4-phenylthiotrifiucromethanesulfonanilide.
17. 2-Nitro-4-phenylthiotrifluoromethanesulfonanilide. .
18. A compound according to claim 1 wherein B is sulfinyl.
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3-chloro-4-nitro-2-phenoxytrifluoromethanesulfonanilide, m.p. 101—102°C.

5 < acetarnido - 4 - nitro - 2 - phenoxytrifiuvoromethanesulfonanilide, m.p.
142.5—144.5°C.

2-(4—ﬂuorophenoxy)-5-mu'omﬂuoromethanesulfonamhde, m.p. 95—97°C.

4-nitro-3-phenoxytrifluoromethanesulfonanilide, m.p. 63—66°C. and 2-nitro-5-
phenoxytrifiuoromethanesulfonanilide, b.p. 155—160°C./0.1 mm are
obtained as a mixture separable by fractional distillation.

4-nitro-2-phenylsulfonyltriflvoromethanesulfonanilide, m.p.  141—142°C..

WHAT WE CLAIMIS: — .7+
1. A fluoroalkylsulfonamidoaryl compound characterized by the formula

)csozw.@-a—m-

Y Y',,l

wherein R; is a lower ﬂuoroalkyl radical having at least two fluorine atoms bonded to
the alpha carbon atom, R is hydrogen, cyano, alkyl, alkylsulfonyl, a cation or

—(LI-—A—R where R’ is alkyl and A is oxygen or a carbon-carbon bond, B is
oxygen, sulfur sulfinyl or sulfonyl, Ar is phenyl or naphthyl, the or each Y and the
or each Y’ is selected independently from halogen, alkyl, alkoxy, nitro, amino, alkan-
amido, haloalkyl, hydroxy, dialkylamino, wrbalkoxammo, alkylthio, alkylsulfonyl,
alkanoyl, dialkylsulfamoyl or alkylsulfinyl and n and n’ are independently zero, one
or two, provided that any individual aliphatic groups appearing in the R;, R, R’, Y
and Y’ moieties contain from one to four carbon atoins.

2. A compound according to claim 1 wherein R is ~hydrogen.

3. A compound according to claim 1 wherein Ar'is phenyl.

4. A compound according to claim 1 wherein Ar is naphthyl.

5. A compound according to claim 1 wherein R is a horticulturally acceptable
cati
LA compound according to claim 1 wherein R; contains one carbon atom.
. A compound according to claim 1 wherein R; is perfluoroalkyl.

. A compound according to claim 7 wherein R, is trifluoromethyl.
. A compound according to claim 8 wherein R is _hydrogen.

10. A compound according to- claim 8 wherein R is a cation.

11. A compound according to claim 1 wherein B is oxygen.

12. A compound according to claim 11 of the formula

.“fi"z?‘f ~©
NHz‘

13. S-anﬁno-z-phenoxyniﬂuofomethanesulfonanﬂide.
14. A compound according to claim 1 wherein B is sulfur.
15. A compound according to claim 14 of the formula

\OOO\IO\g

- E . t,-"'CH3
. CF so ﬂ e .
372 :

16. 2-methyl-4-phenylthiotrifluoromethanesulfonanilide.
17. 2-Nitro-4-phenylthiotrifluoromethanesulfonanilide.
18. A compound according to claim 1 wherein B is sulfinyl.
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19 A compound accordmg o clann 18 of the formula

crssoln_‘\___

20. 2-methyl-4-phmylsulﬁnylmﬂuoromcthanwulfonanﬂ1de A
21. A compound dccording to claim:1 wherein B is sulfonyl
22. A compound according to clalm 21 of the formula

23. The compound 2—methyl-4-phmylsulfonyltnﬂuormnethanesulfonamhde
24. A compmmd accordmg to claun 3 of the formula

Rfsozl,‘. B-——‘

. - 25, A ﬁuomoalkylsulfomanndoaryl coqnpound substantxally as herexn described.‘in
any oné of Examples 1 to 17 and 23 to 25. :

"26. A ‘'method for regulating the growth of hxgher plants ‘which compnses
contax:ung the' sa.td plants with an. effecnve amount of a2 compound according to any
of claitas 1 to 25.

) 27.-A composition for regulaung qhe growth of higher plants ‘which consists .
essenually of a compound acoordmg to any of claims 1 to 25 dispersed in-an extendmg_

medium,
28. A method for regulatmg the growth of hlghm- plants substantlally as herem

- described.

29, A composmon for regulatmg the growth of h:gher plants’ and substannally as

herein’ descnbed
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