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(54) FLUOROALKYLSULFONAMIDOARYL COMPOUNDS 

t 

(71) We, MINNESOTA MINING AND MANUFACTURING COMPANY, 
a corporation organized and existing under the laws. of the State of Delaware, United 
States of America of 3M Center, Saint Paul, Minnes~ 5S101, United States of 
America, do hereby declare the invention· for which we· ·pray that a patent may be 
granted to us, and the method by- which it .. is to be performed, to be particularly 
described in and by the following statement: -

Tilis invention relates to aryl-substiruted ftuoroalkylsulfonanilides in which the 
aryl group comprises phenyl or naphthyl lii!tked by oxygen, sulfur_. sulfuiyl or sulfonyl, 
and to salts thereof. The rings and the ftuorOalkylsulfonamido nitrogen are optionally 
substituted. The compounds are active herbicides and ·some are anti-inflammatory 
agents. Methods for the use of the compounds are a!So "incluaed. 

Although diphenylethers, diphenylthioethers, diphenylsulfoxides and diphenyl- · 
sulfones which are substituted by chloroaryl-, chloroalkyl-, chloroaralkyl- and chloro­
cycloalkylsulfonamido groups have been alluded to (see British patent 854,9S6), there 
has been no suggestion of herbicidal activity of such compounds. 

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

R£S02N-0-s-Ar . 
':J i ~- "\,. 

R y Y' I n n 
I 

wherein Rr is a fower fluoroalkyl radical having at. least two fluorine atoms bonded to 
the alpha carbon atom, R is hydrogen, a cation, cyano, alkyl, al.kylsulfonyl, or 0 . . . 

-LA-R', where R' is alkyl and A is oxygen or a carbon-carbo~ 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,. lilltoxy, liitro,. aniino, alkan.,. 
. amid.Oo, haloalkyl:, hydroxy, dialkylamino, carbalkoxamino, alkylthio,. alkylsulfonyl, 
alkanoyl, dialkylsulfamoyl and alkylsulfinyl and. n and n' are independently uro, one 
or two provided that any. individual aliphatic groups appearing in the compounds of 
FOnn.ula I (i.e. in R,, R, R', Y and Y') contain from one to four carbon atoms. When 
n is ~ the. phenyl ·ring adjacent to the fiuoroalkylsulfonariiido group is unsubstituted 
except for that gr®.P and the group connected thereto through B. Siinilarly, when n' 
is zero, Ar is unsubstituted except for the group shown in the formula and attached 
thereto thiough B. · 

. Compounds of the invention '1Vherein R is hydrogen or a cation are presently 
preferred. Preferably, also, the individual aliphatic groups in R,, R, R', Y and Y' 
contain one ciµ-bon atom. Preferred for anti-inflammatory -purposes are the compounds 
in which Y and Y' are nitro or anti.no. · · · · . 

[Price 25p] 
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contains one or two carbon atoms. Mo8t -pref~bly -Rr is trifl.uoromet:hyl, since the 
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herbicidal activity of the compounds of the invention i& generally greater when Rt- is. _. 
-- perfluorin~ted and when Rr has -One carbon atom. - · · _ · 
- -- Preferred groups :of compounds according to .the invention ·include those of the 
formtila: 

j .. 

f' 

fur example 5-~2-phenoxytrifl~i ~metha.n:esttlfonanilid~ 2-methyl-4-:phenylthio­
trifl.uoro - methanesulfonanilide, 2 - hitro - 4 - phenylthiotrifluoromethanesulfo­
anilide, 2 - methyl - 4 - phenylsulfinyl, :'. uoromethanesulfonanilide and 2 - m.ethyl-
4-pheny1.Sulfonyltrifiuoromethanesulfon$1,ide. - _ _ _-

.The c0mpounds of the inventiori.< ate acidic -- in nature when ·R is hydtOgen;. 
Consequently, they form salts,- i.e. c<>tiipOun.ds .of FOnn.ula l wherein R· is a ca:ti,oo; 
The pharmaceutically or horticulturally ;a,cceptable salts are generally metal, ammonium 
_a.nd organic amine salts and can be ptepared by treating ·the acid forin (compOllllds 
of . For:cil.ula I- in -which --R _is · hy<:lrdgen): with a stoichi()ii>.~calJy equivalent amouJi~ ~of 
an apProprlate base tinder mild conditi()nS. Among thC:hnetal saltS of the invention are ' -
alkali- metal (e~g· lithium, :sodium andipotas&iriin),~-alkaliile earth metal (~.g. banµJn; 
calcium and magnesium) and heavy~ (e.g~ ·zin.C ~d iron) ~alts as·\vell as.brh¢i': 
metaLsa1~- -such as aluminum. APPtj>Priate baSeS<·for_ 1lse ·in' preparing the ¢~1 
salts include. metal -oxides, hydroxides; -cilrboilate8, . bicarboµa.1:¢~ --aqd a1k0xides. -_~*1»-~•- __ -­
salts are also prepared by cation e:tChange ieactiOns-'. (by reacµng a -salt of the:' 
invention" with an organic or inorga:m,:c ,-salt :in_ a cati~· exCfut.O.ge rea.Ction). '~'. 
organic amine Salts iric::hide -the salts of· ~phatic ( ~.g. a}kyl);_ ·aroma~c- and hereroey~it. ·• 
amines, as· well as.- thOS'e having a inikt11re Of these . typeS of stni<:tin"es! -The atj:lirieS 

.~ ·. ·· .. 
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useful in preparing the salts of the 4l~on can be primary~ ~ecw$iy--OO- tertiary 
and preferably c0ntain not more than ~o ¢tr~ atoms; Such amine$ include, for 
example, niorpholine, methyl' cycfohefy~Iie, ' gluco8allllrie/ etc. -'These - and. -~-' 
aminoniwn salts: can· be prepared by ieactiilg the a,cid f<>rm- with the approp.tja#f­
organic --base or an:unonium hydroxide. The pharinii.cetitically ici:eprable :sal~ 'ilre -_ 
generally . the -alkali metal, alkaline earth, ammonium and amine salts. Any of the salts 
of the types set out above are agricjllturally acceptable, the one chosen d~ding, . -_, , 35 
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The salts of the invention are frequently formed by reacting the precursors in 
aqu~ · s0lution. 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 
prepaxable 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. · 

Method A 
Preparation of the Compounds of Formul~ I from Precursors 

This is the most general process and can be described as follows 

+HQ 

II 

where Q is a halogen or the OS02R: grouping and R:, 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 
equimolax quantity of a suitable acid acceptor (such as dimethylaniline or triethyl­
amine) in an inert organic· solvent is prepared. Among the suitable solvents a.re 
diglyme, benzene, dichloromethane and chloroform. An equimolar quantity of the 
apPropr.iate fluoroalkanesulfonic 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 reactivitjr, 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 aque0us sodium 
hydroxide. The aqueous extract is then washed with organic solvents and treated with 
charcoal to remove impmities. 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 ~tion 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 
re~ctants~ but may be between O and 200°C., and are generally 50 to 150°C. 

Method B 
Some of the compounds· of the invention can also be prepared by the nucleo.philic 

displacenient reaction of a metal salt of an aromatic compoiind with a halogen 
derivative or diazonium salt as follows:· 

RfSOzNHi()lo+MW-Ar~RfSOzNH~o w-Ar +MD· 
~· '1 ~ ' . . Yn y n' v yl I rn n 

wherein D is halogen (chlorine, bromine or iodine) or a diazonium group (e.g. 
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This relates to preparation of the diarylsulfo:xides and diarylsulfones by oxidation 
of the diarylthioethers as follows 

Rf.SOz'NHl§ls-Ar Col .. ~S(o)nrA{ • '• Yn Y n1 Yn Y'n' 
' 
" 5 where Rr, Ar, Y, v~, n and n' are as previously defined and mis one or t.WO. Suitable s 

oxidizing methods are well known to the art, for example hydrogen peroXide, peracids 
such as perae'etic and perbenzoic acid, sodium metaperlodate aiid the like. 

Method D 
This includes the various ways in which Y artd Y' are chartged in the compounds 

10 of Formula I. For example, compounds wherei~ Y or Y' is amino are pre)?Med by lO 
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. Comp-ounds wherein Y or Y' is 

1$ hydroxy and R is hydrogen are preferably prepared by simple hydrogen iodide l5 
cleavage of the corresponding compound wherein Y or Y' is alkoxy. When Y or Y' is 
amino, it can be converted to dialkylaniino by known methods. 

Method E 
This includes the various ways in which R is changed in compounds of Formula .. 20 I. The preparation of the salts (wherein R is a cation) from the acid form com.potuids 20 

has already been diSCilssed. To prepare the compounds Of the invention wherein R is 
lower alkyl compounds of Fonnula 1 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. 

25 Compounds of the invention wherein R is cyano are prepared by reacting the 2S 
corresponding compounds of the invention wherein R is a cation such as sodium or 
potassi~ 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 sodium 

30 or potassium with an alkylsulfonyl chloride. 30 
0 

. . . ff 
Compounds of the invention wherein R is a --C-A-R' radical are prepared 

by reacting the corresponding compounds wherein R is a cation. With an acylating 
agent of the formula 

0 
.11 

R'-A--C-E Ill 

35 wherein A and R' are as defined hereinabove and E i$ .halogen, preferably fluorine, 
chlorine or bromine, or the residue of m anhydride, i.e. an acyloxy group ... 

35 

• · Precursors 
. Suitable fluoroalkanesulfonyl anhydrides and halides (for example chlorides and 
fluorides) for use in preparing compounds of Fonnula· I are known to the art. The 

40 primary arylamines of Formula II are also either known to the art, or may be made 40 • by methods well known to the art, generally by the teductfon of the corresponding 
nitro compo'ilnd. Conventional reduction techniques, both chemical and catalytic, well 
known to the art are used, such as iron in acetic acid, sodiµm. sulfide, and most 

45 
commonly Raney nickel and hydrogen gas. The nitro. compound preCursor& of tho 
compoUnds of Formula II are also known ro the art,· or niay be prepared by well 45 
known methods; as described (Methods (lHS)) and exemplified hereinafter. 
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··Method (1) 
'·:,,. 

·N02 . 

@ti+ 
v,,. 

WH NOz 

Ar.------· ... >- ....!-.:" w-_ A,r -t··HX. ' ~ ·. Y'n• ~n. Y1n1 
II . 

where Ar, Y, Y', n and n' .are as pr~ously defined, Wis oxygen or sulfur and.Xis 
chlorine~ bron1iile or iocJine. Although \the reaction may be:rµn in·~ ~ce :ofa 
base ·which acts as an ~eratOr and 1 acid acceptot; it is prefer;il:>ty··eamed otit· by 
prereacting the coriJ.pOOnd of Formu]4 ) IV with base. to. form a salt, arid salt8 . Of 
inorganic bases are preferred. It is well known that such salts ·are readily prepared, 

:! t!? S::Kmbean=t~t~ ~=~~~k~: ~~Y;:~:;~::: 
ilOt isolated; When alkali metal salts a~. used, cli~ylfo~de and pyridine are 

t~:j :1~~i:'!61Ja:v:nto~~t!00~.:1t~t:~: =~~a:~ 
preferred, solvent, and a :trace of cupr0t1p~cbl<m.de.lS JJSed as catalyst. . · .. · .. 

. Cupro-m.. ~Its are p~rti~arly ·. ~~- for the pteparatio~. of 3.:p~ylthioniti:O­
benzene denvanves, _and m, this; case-~~~ ~en~ally not ~tc:i:rme. .When cuprous salts 
are ilsed a preferred solvent. mixture 1s R:umoline and. pyndine. . . .. . . 

Cuprous salts or cuprotis' chloride Catalyst and pyridine · a5 solvent are preferred 
in order to prepare 3-phenoxynitro~s. It is preferred that X · is brotµine •or 
iodine, :&filce higher yi~ds are obtained, ldthough when X is chlorl.ne .SOfil~ .product is 
uSually isOlable: ·· · · ' ; · · · · . . . ·· · . . 

. . : wben. Y is an el~-d~1:fug_ su~~ntuent or w~c:i-11 :comp()Ulld wh~ W. is· 
oriented meta to the rutro group i.s the de$fred product 1t 1s preferred .that. W is oxygcm, 
pyridiile is the/ solvent, cuprous chloride is . used as a catal:Yst and a sodium salt of the 
compound Of Forril.Ula IV is preformed. , ·. · ·· 

Meth"d (2). 

N02. X .· . ·. NOi .... . 
~- WHt 'Ar··-_.,..,. ~o·.· .... W__;_Ar- . +MX•·, ~ ~ ., n 

Yn 'V1n1 '· Y. Y1 nl .. n . 

6 
. ·.,,. .. ·-

5 

10. 

lS 

25 

wh¢e Ar, ·y, Y', W, .J{, M, n and . n' . are\ ~-- previously. defined, provided that M i~. 
preferably copper in the· cuprous form. Wl\l~ Y is an electron~Withdrawmg group M. 
may be an alkali metal, but in all cases it · is preferred that M is copper and X is 
bromine or iodine. A cuprous catalyst can also be used. · 30 

MethiJd (3) 

·NOf · · · 

@-Nzct+ 
. Yi.· .n 

SP .... :~. . .. · 

A{ . .. ·.)§ s-Ar ·. +Hz+ PC 1 

Y' I. ~ '•··· . n · ·· ·• .·. n ·. Y n' 
where Ar,Y, 1'."', n arid iti are as pre\riouSiy defined and P·is an alkali mew. 

Method .(4) · . . • . · . . . . .. .·. .· . 
. The COlµPQ1,uid$. Qi FO,(DlUla :II wherein. B is a sulfuiyl 0r slllfonyl group cim. be 

·pre~d b:r_tlie .. .Oxidation of the nitro: compquruis whic11 are Precursors of compounds 
of Formula ll. '\\'.herein . B ( 0r W) is suHur. This oxidation is done ·using eonventional 
methods such as ·hydrogen peroxide or sodium metaperiodate. 

• 

• 

• 
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Method }.?) _ · 
The ni.tro oompounds which are precursors of compounds of Fonnwa II wherein 

B is a sulfonyl group can be prepared by the Friedel-Crafts reaction as follows: · 

NOz N02 

~ SOzCl +A~ AlCb,. ~-so,-Ar- -~ \ I . . L \,I 
Y n · Y n' n · Y n 1 

The starting materials necessary for use in MCrhods (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 preparing the 
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 ·herbicides· 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 Rr 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 perfiuoroalkyl derivatives being particularly 
useful in this regard. When so used, the compounds are mixed with the monomer. or 
prepolymer. Suitable Ilionomers 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: 
Giantfoxtail (Setaria faberii) 
Barnyard grass (Echinochloa crusgalli) 

. Crabgrass (Digitaria isc.haemum) 
Quackgrass (Agropyron repens) 

Broadleaves : 
Pigweed (Amaranthus retroflexus) 
Purslane (Portulaca oleracea) 
Wild Mustard (Brassica kaber) 
Wild morning glory (Convofoulus arvensis) 

The test chemicals are dissolved in a small amount of acetone or Other suitable 
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 lb.facre. All subsequent waterings are made from the bottom. 
Two pots are used per tteannent. Data are taken two to three weeks after treatment 
and recorded as percent pre-emergence kill for each species compared to the untreated 
controls~ Some screening is done at 40 lb./ acre. 

To assess post-emergence activity, the same weed mixtures are allowed to gr0w 
from 2 to 3 weeks until the grasses are approximately 1 to 3 inches and the broad-· 
leaves_ 1-J/2 inches tall. They are sprayed for approximately 10 seconds 01' until 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 kill 
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 compounds of this invention also show_ varioµs_-~ of plant 
growth mooifying activity. Plant -growt,h m<idification as defined hei:ein consists. of all 
deviations from natural development, for __ example defoliation, stirilulation, stunting,__ 
retardation, desiccation, tillering, dwarfing and regulation. This plant groWth moclifying 
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 modifying 
activity observed varies among types of plants. It has been found that with certain 
compounds of the invention, herbicida!--activity can be separated from certain desirable 
growth modifying activities by controllin.g the-rate of application. Of particular interest 
is the ability of some compounds of th~ :invention to give tobacco sucker control. This 
phenomenon is known to the art to '* -desirable and useful;- siitce the control of 
tobacco suckers increases. the useful -y~tj.d of the tobacco plant 'Phis desirable and 
usdul activity is present in a particularly high degree in 2-m.ethyl-4-phenylthi¢rifiuoro­
methanesulfonanilide -$d 2-nitro-4-phe.µylthiottifiuoromethanesulfonanilide. ---- _ 

Some of the compounds of -the iµvention- have been found to be particularly 
effective in controlling nursedge (for exa$ple Cyperus -esculentus and Cyperus rotund.us) 
species. Nutsedge is considered one of ~ major weed pesrs--of the world. Thi.S weed 
is resistant to most herbicides, and has become an increasingly seVel.'e-problem. It is a 
particularly severe problem whCn other ~eeci ·species are controlled by herbicides and 
nutsedge becomes the dominant weed. f~lwas unexpected to find outstanding control 
of nutsedge in the compounds of the intention. Compounds of the invention wherein, 

0 
, : ---- II 

B is sulfur; sulfinyl or sulfonyl, R, is CFJ, 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 fluoroalkyl­
sulfonamido group is oriented meta or- ,para to B are piesently preferred due to 
nutsedge activity. _ -

Presently preferred herbicidal compo'unds of tliis invention are 
3-Phenylsulfinyltrifluoromethanesulforianilide, 
2-Methyl-5-phenylsulfinyltrifluoromethanesulfonanilide, 
2-Methoxy-4-phenylsulfinyltrifiuoromethanesulforuinilide, 
3-( 4' -Fluorophenylthio )trifiuoromethartetiulfooanilide, 
2•Phenylthiotrifluoromethanesulfonanilide, - -
3-Phenylthiotrifluoromethan.esulfonanilide, 
4-Phenylthiotrifluoromethanesulfonanilide, 
4-Phenoxytrifluoromethanesulfonanilide, _ 
2-Methyl:-4-phenylsulfinyltrifluoromethanesulfonanilide, 
5-Chloro-2-phenoxytrifluoromethanesulfonanilide, 
4-( 4-Acetamidophenylthio )trifiuoromethanesulfonanilide, 
2-Methyl-4-phenylthiotrifluoromethanesulf~anilide, -----
2-Methyl-4-phenylsulfonyltrifluoromethanesqlfonanilide, 
4-Phenylthio-2-nitrotrifiuoromethanesulfonariilide, 
4-Phenylsulfonyltrifluoromethanesulfonanilide,· 
2-Methyl-3-phenylthiotrifluo:romethanesulfonanilide, 
4-Phenylsulfinyltrifluoromethanesulfonanilide, - -
2-Methyl-5-phenylthiotrifluoromethanesulfonanilide, -- -- --
3 - PhenylsulfonyltrifluorOmethanesulfonanilide, N - Carbethoxy - 2 - methyl - 4-
- ·, phenyl$ulfonyltrifluoromethan~ulfonanilide, -·· _ · · · ·' 

N-Carbethoxy-2-rilethyl:..4-pheriylthiotrifiuoromethanesulfonanilide. · 
For application tO plants, the compounds can be finely divi~ed and suspended in 

any of the usual aqueous media; In addition, spreading agents>' wetting agent&, sticking 
agentB or other adjuvants can be added as desired. Dry powders, as Such or diluted 
with inert materials such as diatomaceOUs earth, can likewise be-tised as dusts for this 
purpose. The preparations: are coated on the plane or the ground -is covered with pre­
emergence control is desired. Application is made with the tistial sprayers:, dust guns 
and the like. Application rates are -at O.S t0 20 lbs./acre in general, but may be--­
incteased or reduced accon:ling to individual cir-cumstarices of use~ · 

The anti,;.in:flanuna.tory activity can be conveniendy- demonstrated using assays 
designed to test the ability of these ccmipounds - to antagonize the · lcical ~a 
cha.racteristic of the inflammatory response (tat foot edema test) aiid--to inhibit the 
onset of the erythematous manifestation of inflammation (guinea pig erythema:- test). 
Le;lding references to the rat foot edema test are: 
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1. Adamkfuwicz et al, Canad. J. Biochem. PhySio. 33: 332, 1955; 
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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 l>y assays known to the art such as the cotton pellet granuloma and adjuvant 
arthritis tests. 

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

The presently preferred compounds of the invention with respect· to anti­
inflammatory activity include: 
2-Phenylthiotrifl.uoromethanesulfonanilide, 
5-Amino-2-phenox:ytrifluoromethanesulfonanilide, 
3-Phenylthiotrifl.uoromethanesulfonanilide, 
5-Hydroxy-2 ... phenoxytrifluoromethanesulfonanilide, 
2-Phenoxytriftuoromethanesulfonanilide, 
5-Chloro-2-pheno.xytrifluoromethanesulfonanilide, 
5-Methyl-2-phenoxytrifiuo.romethanesulfonanilide, 
4-Amino-2-phenoxytrifiuoromethanesulfonanilide, 
2-( 4' -Chlorophenoxy)trifiuoromethanesulfonanilide, 
4-Nitro-2-phenoxytriftuoromethanesulfonanilide,· 
3-Phenoxytrifl.uoromethanesulfonanilide, 
5-Amino-2-phenylthiotrifluoromethanesulfonanilide, . 
3-( 4' -Methoxyphenoxy)tri·Buoromethanesulfonanilide, 
4-Nitro-2-phenylthiotri:ftuoromethanesulfonanilide, 
2-( +Cblorophenoxy)-4-nitrotrifiuoromethanesulfonanilide, 
5-Methyl-4-nitro-2-ph.enoxytrl:ftuoromethanesulfonanilide, 
4-Ni:tro-2-phenoxydi:ftuorom.ethanesulfonanilide and the pharmaceutically acceptable 

salts of these compounds. 
The anti-microbial activity .of the compounds is evaluated usiqg 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 DavisJ 
B. D., and Mingioli, E. S., J. Bae. 66: 129-136, 1953. 

The following examples are given for the purpose. of further illustrating the 
procedures of the :present invention, but are nOlt intended, in any way, to be limiting 
on the scope thereof. Thus, while the great majority of the examples relate to tri:ftuoro­
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 wi:ll 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 herbicic;ies. . . 

All melting _pt>ints in the examples are uncorrected. The ·boiling points and -melting 
points are given :in. degrees Centigrade and the pressures in millimeter$ of mercury. 

Example 1 relates to the .preparation of compounds of ·Formula I by Method A. 

. . Example 1 .... . 
A.minure of 3-.thfophenoxyaniline (20.0 g., 0.099 mole), triethylamine (15:4 ml., 

0.11 mole) and chloroform (125 ml.) are ~ted with tri:ftuoromethanesulfonic 
anhydride (16.8 ml., 0~10 mole) .during a ninety minute period ·under a nitrogen 
atmosphere .. Af.ter .stirring ninety minutes ten percent hydrochloric acid (150 ml.) is 
added and the chloroform :is removed in 'Oacuo. The ·residue is taken up in ten percent 
~um hydroxide (150 ml.), the solution is extracted witb 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 magnesiqm sulfate. ·Fractional 
distillation yields 3-:Phenylthiotriiluoromethanesulfonanilide, b.p. 174°C/0.15 mm., 
m;p. 56.5-58°C. 
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Analyi;is : · .. . . . .~ 
Cal.culated for C1aH10f 3N02S2 : C, 46.9; H, 3.0 

. Found:··. C, 46.9; H, 3.0 

The following ·compounds are also, prepared using.· general Method· A: 
3-(2,3-dimethylphenoxy)trifl.uorom~anesuJfonanilide; · m.p; 62-63°C.· 
3-( 4-chlorophenoxy)trifl.uororilethantsulfonanilide, b.p ... l5.6°C./O.l9 ·mm: 
3-(3-chlorophenoxy)trifluoromethan¢sulfonanilide, b.p. 164°C./0.08 mm. 
3-(2-cblorophenoxy)trifiuoromethart~ooanilide, b;p.156°C./().06 mm. 
3i..( 4-methoxyphenoxy)trifiuorometl$iesulfonanilide; · b~p. · 153:oc40;35 nun.. · ·· .. 
3-(3-trifiuoromethylphenoxy)triflu~ethanesulfonanilide, b.p; 158°C;/0.23 mm; 
3-( 4-methylphenylthio)trifl.uorometh~sulfonanilide, b;p. 147°C./0.03: mm. · .· . 

. 3-(4-methoxyphenylthio)triflu9rome 
1

: esulforiamlide, b.p. · 197-201°C./0.22 
mm. . !l . . . 

5-chloro-3-phenoxyt:rifiuoromethanes\ulfonanilide, m.p. 51;_54°C; 
5-chl.oro-2-phenoxytrifl.uorometrumesWonanilide, · m.p ... 66.5-68°C. 
3-phenylsulfonyltrifl.uoromethanesulf~ide, m.p. 10~108°C. 
3-phenoxytrifluoromethanesulfonanililie, b.p. 128°C;f0.05 ·mm. . . . 
2-methyl-5-phenylthiotrifiuoromet:haq.~ulfonanilide, m.p. 82-83.5°C~ · 
4-chloro-3-phenyltbiotrifiuoromethan~~onanilide, · m;p .. 83-855°C. · 
2-methyl"."3-phenylthiotri.fluoromethatjeSulfonaililide, . ap.123.5-'--124.5°C. 
4-chloro-2-phenoxytrifiuoromethanesUlfonanilide, m.p. 78-81.5°C. .. 
3-chloro-2-phenoxytrifl.uoromethan~oiianilide, m.p. 65.5~7.5°C. · 
2-methyl-4-phenylthiotrifiuoromethanesulfonanilide, · m;p. · 100.5_,;...102QC. · · 
2-(4-methoxyphenoxy)trifluorometballe:Sulfonanilide, m.p.· · 95-97°C. 
2-pben.oxytrifluoromethanesulfonanilicle', m.p. 65-i..67.5°C. · 
4-phenoxyrrifluoromethanesulfonanilide, m.p. 78.5-80°C. 
2-methoxy-4-phenylthiotr:ifluoromethanesulfonanilide, m.p. 75.5-'--76.5°C. . 
4-( 4-nitrophenylthio )trifiuoromet:halles~oilanilide, m.p; 9~92°C. . . · ·· 
2-methyl-4-phenoxytrifluoromethanes1*lfona.nilide, m.p. 91-93°C~ · · · 
2-phenylthiotrifiuoromethanesulfoDaniUde, m:p. 4 l .5.i...44°C. ·· . 
2-phenoxy-5i..trifiuoromethyltrifiuorometbanesu}fonanilide, m.p~ ·74.5-76;5°C. 
5-methyl"."2-phen~ytrifluoromethanes~ooanilide, m~p; 65.5--i..68°C. .· 
3-chloio-2i..phenylthiotrifl.µOromethaneSulfonanilide, · m:p. 63-63.5°C. 
4-chloro-2-phenylthiotrifluoromethan~olianilide, DLp. · 75;_76.5°C. 
5-chloro-2-phenylthi0trifl~0romethan~ooani1ide, m.p. 42.i...44.5°C. 
2-phenylthi0:-5-triflu0rom:ethyltrifl.uorob:tethane8ulfonanilide; m.p. · 63.5-65 .5°C. 
5-methyl~2-phenylthi0trifluoromethanesulfcirianilide, m.p; 54-55°C. 
2-( 4-chlorophenylthio)trifl..ubroinethanesulfonanilide, m.p. · 74-76°C. · ·· 
6-methyl-2i..phenoxytrifluoromethariesulforianilide; .· m.p.- 79-81°C; . 
5-methoxy-2..;phenoxytrlfl:iIOrom.ethan~onanilide,.. m.p .. 63-:-64°C. . 
4:-:-methyl-3i..phenylthiotrifiuoromethan~ooanilide, rit.p. S9.5-6l.5°C. 
3,-niedJ,yl"."2.:.pheJioXytrifluoromethanesulfonanilide; m;p. 68..:...10°c... . . 
3;..(2""inethoxyphenylthio)trifluOroliletharlCSUlfonanilide;. · b.p; · 173-l 77°C./O.O~ ... :mm. . .. : .. . . . . ... :· : . . . . . . 

.. 4,;.(3,4-dichlorophe!lyl$io)trifiuoromethanesulfoliattilide, m.p .. n-94°C. 
. 4-(3,4i..dimethylphenylthfo)trifiuoromethanestilfonariilide ··. · · · · 

4-(2,5-dichlorophenylthio)trifluoromethariesutfooariilide; ·m.p; I 08-l I0°C. 
... 4-(2-:methylphenylthio)¢fiuoromethane$ulfoQariilide, : m.p.. 55--'57°C. 

. 4,-{3:-met!hyJ.pheD.yJ&.iotcifi~ariillde; m,ip;. ~35oC~ .. 

. · 4-( 4-inethylphenylthio)trifluorometbanesµlfoilanilide, m.pi 7~ 74oc; . 
4-( 4-chlorophenylthio)trifluorome~stjlf<>~lide, m.p. 88-90°C . 
. 4-( 4"'.bromophenylthio)trifiuoromethanes[flf~ilide,. m.p •. 97""".'"99°C. _ . 
4-(4-brom.0:.3;..meth 1 hen lthio)trifl.ooioinethanesutfooallilide · ·m: ; ·7<J_;,.;,.72°C. 

· · ··.·· 4-(4-t;;britylphC:nylrhl~)tridtioromethan~lide · · · ><' ·· :': P. · .. ·. ·· · · 
· • .4;..(3-m,etboxyphenylthio)trifl~lide, itl•P· S&;.;..59°C. · 

· 4-( 4-riiethofyphenylthio)tr.ifl.ooro.Jiiethlui~Wforianilide, _ m:p~ .. :79~4 °c.. . . 
. 4-(2;4-"dimethylpheilylthi!'> )-2;;;m.etbyltrifluoromethariesU:lfOJiaiiilide, lll;p .. g5;__;92oc. 
4 - (2,S .;. .dichlorophenylthio) - 2 - methyltrifiuoromethanesulforuinilide, . m;p. 

·· .··. ·· 138-140°C. ' =•· . . ·· . · :.·· •.... ·... . 

- 3""methyl~4-pheiiylthiotritJ:iIOromethailesulf~nilide, m.;p. 79..;...81°c. · 
.·. 3;;;chloro-4-phenylthiotri1looton1ethan~lide; nt.p. ·84--=-87,C>C.' . . . _ 
2-inethyl-4-(2-methylphenylthio)trifiuoromethan~onanilide, m~p;· i 1z--;114°c. 
2-methyl-4-( 4-methylphenylthio )trifluoro!fethanesulfonanilide, m.p. 105-107°C. 
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.._ -~- 4-(4-thklrophenylthio)-2-m.ethyltrifl.uoromethanesulfonanilide, m.p. 92-93°C. 
4-(4;.bromophenylthio)-2-methyltrifl.uoromethanesulfonanilide, m.p. 91-94°C. 
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4 - (4 - bromo - 3 - methylphe:nylthio) - 2 - methyltrifl.uorQlllethanesulfonanilide, 
-m.p. 104-105°C. 

4-(3-m.ethoxyphenylthio)-2-methyltrifluoromethanesulfonanilide, m.p. 69-72°C. 
4-( 4-m.ethoxyphenyl:thio )-2:-methyltrifl.uoromethanesulfonanilide, m.p. 109-l 12°C. 
2-methyl-4-(3-methylphenylthio)trifl.uoromethanesulfonanilide, m.p. 82-84°C. 

- The following compounds are prepared from the reaction of the corresponding 
compound of Formula II and the corresponding fl.uoroalkanesulfonyl fluocide or chloride 
according to Method A. The acid acceptor and solvent used are also noted. 

Halide 

Fluoride 

Fluoride 

Chloride 

Chloride 

Acid 
Acceptor 

Triethyl­
amine 

Triethyl­
amine 

Dimethyl­
aniline 

Dimethyl­
aniline 

TABLE I 

Solvent 

None 

None 

Chloro­
form · 

Chloro­
form 

Product 

3-phenoxyper­
fluorobutane­
sulfonanilide 

3-phenylthio­
perfl.uorobutane-· 
sulfonanilide 

3:-phenoxydi­
fluorom.ethane­
sulfonanilide 

3-phenyltbiodi­
:fluoromethane­
sulfonanilide 

Boiling Point 
(in °C/mm.) or 
Melting Point 

(in oC.) 

155/0.02 

158/0.08 

36-38 

81--83 

Examples 2, 3 and 4 relate respectively to the preparation of compounds of 
Formula I by Methods B 1., B 2. and B 3. 

Example 2 
A slurry of 4-bromotrifluoromethariesulfonanilide (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 distilled to yield _ 4-phenylthiotrifl.uoromethane­
sulfonanilide, b.p. 159-163°C~/0.5mm. 

Analysis: 
Calculated for: C1Jl10F3N02S2 : C, 46.8; H,. 3.0; N, 4.2 

Found: C, 46.3; H, 2.9; N, 4.3 

_ _ _ The following compounds are_ prepared using Metl:iod B 1. sPecffically exemplified 
in ·Example 2. - __ _ , _ 

3-( 4-chlorophenylthio)trifluorom.ethanesulfonanilide, m.p. 92.5-94.5 
3-( 4-fl.uorophenylthio)trifluoromethanesulfonanilide, b.p. 157-162°C./0.03 mm . 
3-(3-methylphenylthio)tri:fiuoromethanesulf~anilide, b.p. l56-l 6Q°C./0.05 mm. 
3-nitro+phenylth~otrifluoromethanesulfonanilide, isolated as the triethyl-

amnionium salt, m.p. 110-112°C. 
3-(2-inethylphenyltltlo)trifluoromethanesulfonanilide, b.p. 150-158°C./0.05 mm. 

Example 3 
A suspension of.~-:-cltloro-5-aminotriffooromethanesulfonanilide (26 g., 0.085 mole) 

in water (40 ml.) and ~trated hydrochloric acid (15 mt) is heated on a. steam 
bath for one ~our· 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 ~ntaiiling tile temperature_ below 5°C. 
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A solution of sodimn hydroxide (8.6 g.) in water (70 ml.) is 'heated to U0°C. 
under a nitrogen atmosphere and thtophenol (18.7 g.) is added. The cold diazonium 
salt solution is added ewer one hour, the mixture is stilTed an additional thirty 
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minutes, then made basic with sodium hydroxide solution. This solution is extracted 
with chlrirofortn, acidified with con~ttated hydrochloric acid -and then- extracted 
with dichloromethane. The dichloromethane extracts are dried over magnesium sulfate, 
filtered. and the solvent removed in 'vacuo. The solid 2-cbloro-5-phenylthiotrifiuoro­
methanesulfonanilide is recrystallized twice from benzene and dried, m;p; 66-68°C. 

C, 42.5; H, 2.5; N,. 3.8 
C, 42.9; H, 2.6; N, 4.0 

~~ample 4 
_ A solu:ti.on of potassiwn hydroxid~ (12.3 g., 0.22 mole), 2.,.-Chloro-5-nitrotrifluoro­

methanesulfonanilide (15.3 g.~ 0.°.5 ~ble), phenol (1.2 g.,_ 0.05 mole), pyridine (25 
.lllL) and ·l:>enzene (50 ml.) JS snrred ~d heated, removing water by means of a 
Deao-Stvk trap. After all benzene is 4istilled out more pyridine (25 ml.) is added 
and the mixture is heated to 150°C. A ,s:i:nall amount of cuprous chloride is added and 
heating is continued for several• hours. '\rhe mixture is poured into water, treated with 
decolorizing charcoal then acidified. 'f1* organic layer is separated and distilled. The 
fraction boiling at 185-195°C./0.3 tjlin. is solidified by scratching, reccy.stallized 
twice from hexanetoluene, once _ fron:!. hexanetrichloroethylene to give 5-nitro-2-
phenoxytrifluoromethanesulfonanilide, mlp. 85-87.5°C. 

.. ! 

Analysis: %C 
Calculated for _ C18H0F3N20aS: 43.0 

- Found: 43.0 

%Ii %N 
2.5 7.7 
2.4 7.8 

The following compounds .are preparecl using the Method B 3 ·specifically 
exemplified in Example 4. _ _ · 

5-nitro-2-phenylthiotrifluoromethanesulfonanilide, m.p. 98-100°C. 
___ . __ 3.,.nitro-4-phenoxytrifiuoromethanesulfonanilide, isolated as the triethylammemum 
salt, m.p. 72-74°C. 

~Examples 5 and 6 relate to the preparation of compounds of Fonnula I by 
Method C. 

Example 5 
3-Phenylthiotritluoromethanesulfonaniipde (16.7 g., 0.050 mole) and acetone (25 

-ml.) cooled to - 6 to - 2°C. are treated with 30 percent hydrogen peroxide (5.2 ml., 
50.8 mmole) in acetone (15 ml.) during 'ninety minute8. The mixture is stirred until 
its tem:perature is about 25°C., and the acetone is rem0ved in vactt{). 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 
benzene: trichloroethylene, then 1: 1 benzene: dichloromethane arid finally with 
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 then: ~cidified tp provide a white gum -which is extracted 
with diethyl ether. The ether layer is dried over magnesium sulfate, the solvent is 
removed in vacuo and the 3-phenylsulfinyltri:fluoromethanesulfonanilide is recrystallized 
from a trichloroethylene-cyclohexane mixnire, · then twice froin cyclohexane to ,giv.e a: 
white solid, m.p. 109.5-111°C. - _ 

Analysis: _ _ _ 
Calculated for C13H10FsNO;S2: -C, 44;8; H, 2;9; N; 4.0 

;Found: _ C, 44.5; H, 3.0; N, 3.9 

· - The folloWing compounds -are prepared- using the general Method -c 8pecifically 
exemplified in Example 5. _ 

3-phenylsUlfonylperfluoroethanesulfonamlide __ 
2;,phenyl$Ulfonyl trifiooi"O!m:ethanesulfonanilide, m.p. 87'-'-89°C. 
4..,phenyJsulfonyltrifluorom~sulfOOa#i-Iide, llLp. 121-123°C. - __ _ 

-:2-methyl:..+.phenylsulf6nyltri:fluorometha1'.<$ulfonanilide, llLp~ 138~139.5 °c. 
-2-methyl.;.5.;.phenylsulfonyltrlfluoioimetharieSuJfoilanilide, -·m;p. · 113.;;.;.11s0 c. 
4-( 4-acetamidophenylsulfonyl)trifluoromethanesUlfonanilide, Iil;p. · 233 :5-235 °C. 
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4-(4-acetamidophenylSulfinyl)trifiuoromethanesulfonanilide, m.p. 202.S-204.5°C. 
2-nfethoxy.:4-phenylsuJ.fo.nyltrifl.uoromethanesulfonanilide, m;p. 1l7.5-119°C. 
2-methoxy-4-phenylsulfinyltriftuoromethanesulfonanilide, m.p. 124-216°C. 
4-( 4-nitrophenylSulfonyl)trifluoromethanesulfonanilide, m.p. 178.5-l 80.5°C. 
4-(2-methylphenylsu:lfinyl)trifiuoromethanesulfooanilicle, m.p. 157-160°C. 
4-(2-methylphenylsulfonyl)trifl.uoromethanesulfonanilide, m; p. 101--108°C. 
+(3-methylphenylsulfonyl)trifluorometbanesulfonanilide, m.p. 168-l 73°C. 
4-(4-methylphenylsulfinyl)trifl.uoromethanesulfonanilide, m.p. 180-182°C. 
4-( 4-methylphenylsulfonyl)trifiuoromethanesulfonanilide; m.p. l 72-175°C. 
4-( 4-chloropbenylsulfinyl)trifluoromethanesulfonanilide, m.p. 189-192°C. 
4-( 4-chlorophenylsulfonyl)trifl.uoromethanesuJfonanilide, m.p. 165--169°C. 
4-( 4-bromophenylsulfinyl)trifl.uoromethanesulfonanilide, m.p; l96-199°C. 
4-( 4-bromophenylsulfonyl)triftuoromethanesulfonanilide, m.p. l 86-l 89°C. 
4 - ( 4 - bromo - 3 - methylphenylsulfinyl)trifl.uoromethanesulfonanilide, m.p. 

154-160°C. 
4 - ( 4 - bromo - 3 - methylphenylsulfonyl)triftuoromethanesulfonanilide, m.p. 

173-178°C. 
4-(4-t-butylphenylsulfonyl)tri:fluoromethanesulfonan.ilide, m.p. 219-223 °C. 
4-( 4-methoxyphenylsulfinyl)trifluoromethanesulfonanilide, m.p. 169~172°C. 
4-(4-methoxyphenylsulfonyl)trifluoromethanesulfonanilide, m.p:. 178-181°C. 
4 - (2,4 - dimethylphenylsulfonyl) - 2 - methyltrifluoromethanesulfonanilide, m.p. 

157-159°C. 
4 - (2,5 - dichlorophenylsulfonyl) - 2 - methyltrifl.uoromethanesulfonanilide, m.p. 

167-174°C. 
3-methyl-4-pbenylsulfinyltriftuoromethanesulfonanilide, m.p. 180-183 °C. 
3-methyl-4-phenylsulfonyltrifl.uoromethanesulfonanilide, m.p. 113-116°C. 
3-chloro-4-phenylsulfinyltrifluoromethanesulfonanilide, m.p. 154-157°C . 
3-chloro-4-phenylsulfonyltrifhioromethanesulfonanilide, m.p. 120-124 °C. 
2 - methyl - 4 - (2 - methylphenylsulfinyl)trifl.uoromethanesulfonanilide, m.p. 

146-150°C. 
2 - methyl - 4 - (2 - methylphenylsulfonyl)trifluoromethanesulfonanilide, m.p . 

132-138°C. 
2 - methyl - 4 - (3 - methylphenylsulfinyl)tri:fluoromethanesulfonanilide, m.p. 

ll9-122°C. 
2 - methyl - 4 - (3 - methylphenylsulfonyl)trifl.uoromethanesulfonanilide; m.p. 

110-114°C. 
2 - methyl - 4 - ( 4 - methylphenylsulfonyl)trifluoromethanesulfonanilide, m.p. 

170-173°C. 
4 - ( 4 - chlorophenylsulfinyl) - 2 - methyltrifiuoromethanesulfonanilide, m.p. 

119-123°C. · 
4 - ( 4 - chlorophenylsulfonyl) - 2 - methyltrifluoromethanesulfonanilide, m.p. · 

140-142°C. 
4 - (4 - bromophenylsulfinyl) - 2 - methyltrifirioromethanesulfonanilide, m.p. 

147-154°C. 
4 - ( 4 - bromophenylsulfonyl) - 2 - methyltrifluoromethanesulfonanilide, m.p. 

149-153:°C. . · . . . · .· 
4. - . ( 4 :. · bromo -· 3 - methylphenylsulfonyl) - 2 - methyltrifluoromet:hanesW:on-

anilide, m.p. 163~166°C. 
3-(2-m.ethylphenylsulfon.yl)trifluoromethanesulfon.anilide, m.p. 57-62°C. 
3-( 4-methylphenylsulfonyl)trifluoromethanesulfonanilide, m.p. l 15-119°C. 
3-( 4-chloropbenylsulfonyl)trifluo.romethanesulfonanilide, m.p. 134-140°C. 

Example 6 
To a stirred solution of 4-phenylthiotrifluoromethanesulfonarulide (8.2 g., 0.0246 

mol.C), prepared according to Example 8, and 10 percent sodium hydroxide &Olution 
(8.93 ml.) is added sodium metaperiodate (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, thel.l the filtrate is acidified, extracted with chloro­
form and dried over magnesium sulfate. The solution is filtered and the solvent. 
evaporated in 'lJacuo. The solid 4-phenylsulfinyltrifluoromethanesulfonaJiilide is 
recrystallized from isopropyl ether-isopropanol with treatment with decoloriziiig 
charcoal to yield an off-white powder, m.p. 164-166°C. · 
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- Analysis: . . 
.. Ga:lculated for C1:#10FeN°'3S2: C; 44~7; H, 2.9; N,'- 4.0 ' 

. Found: C, 45.0; H, 3'.0; . N, 4.0. 

The .. follOwing compounds· a1°C. preJ,ared using the general -Method C ~pecifically 
exemplified in Example· 6. · · . \ ; · . •. , - · .· . · . . . · · 

3-(2-methoXYphenylsulfinyl)tritlu~onanilide, · m.p. 1765--,.;..l 78.5°C. 
2-pheriyl.SulfinyltrifiUOl'.Omei:hanesuifonanilide, m.p. 128-..130°C::0 · .. · · · 

3-( 4-chlorophenylsulfinyl)trifluor~Cthariesulfonanilide, in.p .. 117-l 19°C. 
N-methyl-3-phenylsulfinyltrifluoro¢et:hanesulfonaajlide, m;p~ -83-..S4.5°C. 
4-( 4~nitrophenylsulfinyl)trifiuorom¢thanesulf.onanµide, 11Lp: •. _205 .S-20-7°C. 
2-niethy1~4'-phenylsulfu:lyltrifluoron'.fethanesulfonariilide, m.p. ·ll~I2o<>C;· . 
2-methyl•5-phenylSUifinyltrifluoronie\thartesulfonarulide,, .m.p~ _ 118.5~122.s0c . 

. . · · Exa:iri.ples 7.;,....11 relate to the pteparation Of comp0uri.ds Of Formula I by 
Method D. . . . . . 

. E~ple7 . . .. 
4-Phenylthiotrifiuorofuethanesulfon~de (17.8 g., 0~056 mole) -i& dissolved in 

acetic acid (125 . ml.), sodiUD1 -acetate i ('4;6 . g., 0.()56 mole) · iS" ·added then· bromine 
(8.95 g., 0.056 mole) is added over fi~ \minutes. After stirring one hour the mixture 
is heated on a steam bath one-half hoot; then poured irito water (750 mt) .. The solid 
product Js. recovered by. filtration, dis8olved . in . dichloroJllethane and dried over 
magnesium sulfate. The solvent is evapocated in vacuo, and· the· re5idue dissolved in 
a. benzene-hexane mixture. Triethylami*e (excess) is added and the ·solid product is 
isolated by filtration, then recrystalli*'1 tWice from .is:opropanol, giving triethyl­
ammonium 2-bromo-4-phenylthiotritluoromethanesulfonanilide; 'm.p, . 92-94°C. 

Analysis: .·; ,. %C"'· %H: %N 
Calculated for C13H;BrFaN03S.:.C6H16N: 44.4 4.7- 5~45 

Fi:>und: -·45.1 4;9 5.S 

Example 8 
3-(2-Methoxyphenylthio)trifiuoromethanesulfonanilide (16.5 g., 0.045 mole) is 

pJaced in glacial acetic acid (65 .Dll.) an4 the miXture is heated to reflux tempei-ature 
(abOut 130°C.). Excess hydroiodic acid (57%, 66 ml.) is added and the mixture is 
maintained at its reflux temperatilre, for 6 hours, then stirred about 70 hotirS at room 
temperature. The mixture is diluted with water, ·then extracted with dichloromethane. 
The dichloromethane extracts are· comb:iied- and dried· over inagnesium sulfate, then 
the solvent is removed in vacuo. Th~ solid residue is recrystallized fTOin' a_ mixture af 
hexane. and benzene to give white cryStalS of 3-(2-hydroxypbenylthio)trifiuoromethane-
sulfonanilide, m.p. 115-116.5°C. . · 

Analysis: %C %H %N 
4.0 
4.0 

Cfaculated for C.i:,H10F.aNOsS2: 44.7 2.9 
Found: 44.5 2.9 

The following compounds are prepared using the method ofExarilple 8. 
3-(4,.hydroxyphenozy)trifiuoromethanesulfonanilide; · b.p. 215-217/0.S mn'I.. 
5-hydroxy-2-pheno:xytrifiuoromethanesulfonanilide, m.p. · 9~96°C. · 

. . .. 

, ·.. ·. Example 9 _ .. 
5-Nit:ro-2-pherio:xytriftuoromethahesulfonanilide (12A g., 0.0342 mole) in ethanol. 

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 vacuo to a solid 
which is sublimed· to give white solid 5-amino-2-phenoxytrifiuoromethanesulfonanilide, 
m.p. 120.S-123°C. · · · 

Analysis: -
Calculated for C1sH1iFllN203S: 

Found: 

%C %H 
47.0 .. 3.3 
47,0 .· 3.4 

· The following compoands are prepated using the method of Example 9; or 
alternatively Raney nickel. may ·be used· as the· reduction ·catalyst. · · · . 
· 4-(4-aminophenylthio)triftuoromethailesUlfonanilide, m.p. 1165-118°C. 

5-amim-2-phenylthiotrifiuoromethanesulfonanilide, m.p. 103-106°C. 
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4-amino-2-Rhenoxytrifluoromethanesulfonanilide, isolated as the sodium salt, m..p. 
'205-2b7°C. 

3-amino-4-phenylthiotrifiuoromethanesulfonanilide, isolated as the triethyl­
ammonium salt, m.p. 106-108.5°C. 

4-amino-2-phenylthiottifluoromethanesulforuinilide, isolated as the triethyl­
ammonium salt, m.p. 128---130°C. 

Example 10 
5-A.mino-2-phenoxytrifluoromethanesulfonanilide (1.5 g., 4.5 mm.ole) 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 wit...11 decol<n"izing charcoal. 
The ethanol is evaporated in vacuo, then recrystallized from a chloroform-toluene­
hexane mixture to give a tan solid, 5-acetamido-2-phenoxytrifluoromethanesulfon­
anilide, m.p. 184-186°C. 

Analysis: · %C %H %N 
Calculated for C,6H1~F3N20.,,S: 48.l 3S 7.5 

Found: 47.8 3.5 7.8 

The following compounds are prepared using the method of Example 10. 
4-(4-acetamidophenylthio)trifluoromethanesulfonanilide, m.p. 185.5--187°C. 
3-acetamido-4-phenylthiorrifluoromethanesulfonanilide, m.p. 179-182.5°C. 
2-acetamido-4-phenylthiotrifiuoromethanesulfonanilide, m. p. 185 .5-187°C. 

. Example 11 · 
4-Phenylthiotrifluoromethanesulfonanilide is dissolved in glacial acetic acid and 

treated with an equimolar amount of 70 percent nitrk acid. The mixture is stirred one 
hour, then poured in water. The solid product is oolleeted by filtration and recrystal­
lized from ethanol to give 2-nitro-4-phenylthiotrifluoromethanesulfonanilide, m.p. 
10S.5-107°C. 

Analysis: %C 
Calculated for C111H~FaN20,S2: 41.25 

Found: 41.2 

%H %N 
2.4 7.4 
2.4 7.4 

The following compounds are prepared using the method of Example 11: 
2-( 4' -Chlorophenoxy)-4-nitrotrifiuoromethane8ulfonanilide, m.p. l29;.;...;.1300C. 
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.S oC. . . 

. Examples 12-15 relate to the preparatian of the preparation of · COJl1pouilds of 
Formula I by Method E. 

Example 12 
Sodium-2-methyl-4-phenylsulfonyl trifluoromethanesulfonanilide in acetone is 

combined with an equimolar amount of ethyl chloroforinate·.and the mixture is stirred 
at room temperature overnight. The mixture is filtered and the filtrate ·evaporated 
in vacuo to give .N-ethoxycarbonyl-2~methyl-4-phenylsulfonyltriftuoromethaneslilfon-
anilide, m.p. ll8-120°C. · · 

The following compounds are prepared using the method of Example 12. 
N-ethoxycarbonyl-3-phenoxytriflliorotnethanesulfonanilide;, b.p. 175°C./O.l mm. 
N - ethoxycarbonyl - 2 - methyl - · 4 - phenylthiotrifluorom:ethanesulfOnanilide, 

m.p. 63-64.S°C. · . · . · . 

Example 13 
3-Phenoxytrifluoromethanesulfonanilide is dissolved in acetone, treated with an 

equimolar amount of sodium carbonate and stirred one hour. Ex~s methyl iodide is 
added and the mixture is stirred overnight. The mixture is filtered and the filtrate 
evaporated in vacuo. 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-
phenoxytrifluoromethanesulfonanilide, boils at 124-126°C./0.05 mm. 
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. The. following compound is prepared using the method of Example, 13 .. 
N-methyl-3-phenylthiotrifiuoromethanesulfonanilide, b.p. 150°C)0.05 nim. 

Example 14 
Sodium 2-methyl•4.,.phenylsulfonyltrifiuoromethanesulfonanilide · 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 re1lux temperature and maintained there for one 
boor~ The mixture is filtered and the filtrate evaporated iri 11acuo to give the desired 
pr.od'uct, N - cyano - 2 - methyl - 4 · - phenylsulfonyltrifiuoromethanesulfonanilide, 
m~p-. 89....-90.5°C. 

: ' ; ~ 
E~ple 15 ·· . 

Sodium: 2-methyl-4,.phenylsulfonyJt(rifluoromethanesulfonanilide in acetone is 
stirred while adding an equimolar amotlnt of methanesulfonyl · chloride, and stirring 
is continued overnight. The mixture is filtered, and the filtrate is evaporated in 'lJacuo. 
The residue is dissolved in dichlorom~, then washed with dilute soditim hydroxide 
and finally in Wa.ter. The product, NtJ:P.etlianesulfonyl-2-methyl-:4-•phenylsulfonyltri­
fluorometbanesulfonanilide, is recov~l by evaporation of the dichloromethane 
followed by. elution chromatography of ~e product, an oil. 

Examples 16 and 17 relate to the preparation of salts according to Formula I from 
the acid-form compounds. · 

Exapiple 16 
The preparation of triethylammoni(µµ 3-phenoxyperfiuoroethanesulfonanilide. 
Crude 3-phenoxyperfiuoroethanesulfoo.anilide (4.7 g., 0.10 mole),. prepared from 

perfiuorqethanesulfonyl fluoride and 3-phenoxyaniline by Method A, diisoproj>yl ether 
(50 ml.) and triethylamine (20.2 g-> 0.20 mole) are stirred for six hours at room 
temperature, the solution, is filtered and :the salt is isofated by removing the vofatiles 
in · 'lJacuo. ·The product is triethylammoiiinm 3-phenoxyperfluoroethanesulfonanilide, 
which is recrystallized from a diisopropyl ether-isopropanol mixture, m~p. 
80.5-82.5°C. 

Analysis: 
Calculated for C1JI10F0N08S: C, 51.3; H, 5.4; N, 6.0 

Found: C, 51.4; H, 5.4; N, 5.8 

Using the pr()Cedure of Example 16 the following compounds are prepared: 
triethylammonium 5 - amino - 2 - phenoxytrifiuoromethanesulfonanilide, m.p. 

l30-134°C. 
triethylammonium 3-phenylthioperfluoroethanesulfonanilide,.· m.p. 78.5-81.5°C. 
triethylanunonium 2 - (4 - chlorophenoxy)trifiuoromethanesulfonanilide, m.p. 

78-84°C. 
triethylammonium 5 - amino - 2 - phenoxydifluorometh8riesulfonanil1de, m.p. 

10-120°c. (d.) 
triethylammonium 5 - nitro - 2 - phenoxydifiuoromethanesulfo~de, . m.p. 
- 70--74.0C · • · · ·· · · · 
triethylammoliilun: 4: - phenylthio .,. 2 :... tri:fluaromethyltrifiuoromethailesulf0n-

anilide, m.p. 88--92°C. 
-· triet:bylammonit:tm 5 - chloro .,.. 2 - (2,4 - dichlorophenoxy)tri:ftuoromethane­

sulfonanilide, m.p. 127-129°C. 

. . Example 17 , · 
3 .. Phenylsulfonylperfiuoroethanesulfonarulide is dissolved: in. acetone and treated 

with 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
sulfonylperfluoroethanesulfonanilide, is recrystallized from isopropanol and found to 
melt higher than 300°C. · · 

Analysis: . 
Calculated for C14H 9F$NNa04S2: 

FotJnd: 

%C %H 
38.4 . 2.1 
38.5 2.3 
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The· followi~g compound is prepared using the method of Example 17. 
sodiwn 4-nitro-2-phenoxytrifluoromethanesulfonanilide, m.p. 281-282°C. 
The following additional· compounds of the invention are also prepared utilizing 

one or another of the preceeding processes: 

Melting Point 
Nam.e (in °C.) 

, 4-(1-naphthylthio )trifluorom.ethanesul-
fonanilide 

74-76 

4-(1-n.aphthyJsulfonyl)trifluorom.ethane- 176-179 
sulfonanilide · .. 

4-(3-methoxyphenylsulfinyl)triftuorometbane-
sulfonanilide 

130-133 

4-(3-methoxyphenylsulfonyl)triftuoro-
methanesulfonanilide 

161-163 

4-(3,4-dichlorophenylsulfinyl)tri- 164-168 
fluoromethanesulfonanilide 

4-(3,4-dicblorophenylsulfonyl)tri-
fiuoromethanesulfonanilide 

176-180 

• · 4-(2,5-dichlorophenylsulfinyl)tri- 188-192 
fiuoromethanesulfonanilide 

4-(2,5-dichlorophenylsulfonyl)tri- 164-180 • fiuoromethanesulfonanilide 

4-( 4-brom.o-3-methylphenylsulfinyl)-2-
methyltrifiuoromethanesulfonanilide 

133-136 

4-(4-bromo-3-methylphenylsulfonyl)-2-
methyltrifiuorometbanesulfonanilide 

163-166 

4-( 4-t-butylphenylthio )-2-methyltri- 101-104 
fluoromethanesulfonanilide 

4-( 4-t-bucylphenylsulfinyl)-2-methyl- 157-165 
trifiuoromethanesulfonanilide · 

4-( 4-t-butylphenylsulfonyl)-2-methyl- 189-193 
trifiuorometbanesulfonanilide 

3-(2,4-dimethylphenylthio )trifiuoro-
methanesulfonanilide 

160-162°/0.lDUll 

• 
3-(2,4-dimethylphenylsulfinyl)tri- 115-122 

fluoromethanesulfonanilide 

' 3-(2,4-dimethylphenylsulfonyl)tri- 106-111 
fluoromethanesulfonanilide 

3-(1-naphthylthio )trifluoromethanesul- 172-180°/0.18Inin 
foanilide 

3-(1-naphthylsulfinyl)trifiuoromethane- 143-149 
sulfonanilide ·· 

3-(1-naphthylsulfonyl)trifiuoromethane- 134-142 
sulfonanilide 
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~ting Point · ' . ...._ 
Name 

3;.(3,4-dichlorophenylthio )trffitiOro­
methanesulfonanilide 

3-(2-naphthyltbio )trifiuorometltanesul-
.. fonanilide ·· · · ·· ··· · · 

. . 

3-(2-naphthylsulfinyl)trifiuoromethane­
sulfonanilide 

.3-(2-naphthylsulfonyl)trifiuori>methane­
sulfonanilide 

~ ~ 

3-( 4-ftuorophenylsulfinyl)trift®ro­
methanesulfonanilide · 

3-( 4-fluorophenylsulfonyl)trifl~oro-
methanesulfonanmde · 

.3-(2-mei:hylphen.ylsulfinyl)trifi~oro-
methanesulfonanilide · 

3-(3-methylphenylsulfbiyl)trifluoro­
metbanesulfonanilide 

.. . . . . 

3-(.3-methylphenyb;ulfonyl)trifluoro­
methanesulfonanilide 

3-( 4-methylphenylsulfinyl)trifiuoro­
methanesulfonanilide 

4-( 4-t-butylphenylsulfinyl)trifluorb-
metbanesulfonanilide · 

4-(1-naphthylsulfinyl)triftuorometbane-· 
sulfonanilide · 

2-methyl-4-(2-naphthylthio )trifluo-
methanesulfonanilide · 

2-methyl-4-(2-naphthylsulfinyl)tri­
fiuoromethanesulfonanilide 

2-methyl-4-(2-naphthylsulfonyl)tri..; 
fluoromethanesulfonanilide 

r,• '• 

2-methyl-4-(1-naphthylthio )trifiuoro­
methaneSulfonanilide ... 

.... . .. 

2-methyl-4-(1-naphthylsulfinyl)tri­
fiuoromethanesulfonanilide 

: -'' 
2-methyl-4-(1-naphthylsulfonyl)tri­

fluoroniethan.esulfonanUide 
- .. 
4-(3-methoxyphenylsulfinyl}.-2-methyl­

trifiuoromethanesulfonanilide 

4-(3-methoxyphenylsulfonyl)-2-methyl­
trifiuoromethanesulfonanilide 

(in °C.) . 

174-176°/0.8 .· 

67.S-71 

. . . 

1~181.· 

·.·· 
175--178 . 

92~•-·· 

1os.-..u2 

.·- .. :11~120,, 

.. 9~101 

92=-94. 

10~104. 

·. 183-.-186 . ·. 

175-,-178 ... 

116 ..... 117·· 

· 165--173 .· 

165,,-,.1{;7. ·. 

.. 

' 20>.-209. 

19<b-195 

138-140 

135-137 

... 

t 

• 
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.4-(4-acCtamidopheJiyl~:biQ}g..methyltri­
fluotometbanesulfonanilide 

4-(2,4-dimethylphenylsuliinyl)-2-methyl­
trifiu0romethanesulfonanilide 

4-(2,5-dichloi'ophenylsulfinyl)-2-methyl­
trifiuorometbanesulfonanilide 

3-(3-methoxypebnylthio )trifiuoromethane­
sulfonanilide 

3-(3-methoxyphenylsulfonyl)trifluoro-
. methanesulfonanilide 

4-phenyltbio-3-trifluoromethyltriftuoro­
methanesulfonanilide 

4-(2,5-dimethylphenyltbio )trifiuoro­
methanesulfoilanilide 

4-(2,5-dimethylphenylsuliinyl)trifluoro­
methanesulfonanilide 

4-(2.,5-dimethylphenylsulfonyl)trifiuoro­
methanesulfonanilide 

(in °C.) 

153-154 

157-160 

156-160 

180-185°10.4nun 

83-88 

75-78 

163-165°/0.Smm 

164--168 

158-161 

Examples 18-22 relate to the preparation af precursors of compounds of 
Fonntda 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 potassiwn hydroxide. 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 th.en heated for 20 hours at 
160°C., then mixed with 10 percent hydrochloric acid. This mixture is extracted with 
dichlQtOillethane, and the 0rganic 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 prepared: 
2,3-dimethyl-3' -nitrodiphenyl ether, b.p. 160-l62°C./0.3 mm. 
4-chloro-3'-nitrodiphenyl ether, b.p. J65-178°C./0.65 mm. 
_3_-chl00>-3'-nitrodiphenyl ether, b.p. 160-180°C./0.6 mm. 
4-methoxy-3'-nitrodiphenyl ether, b.p. 165°C./0.6 mm. 
3-triftuoromethyl-3'-nitrodiphenyl ether, b.p. 140°C./O.ll 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 
hyclrochloric acid, 600 ml. water) and stirred two hours. The aqueous layer is decanted 
and extracted with diethyl ether (2x150 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-nitrodi:phenylsuliide 
(150-180°C./O. 7 mm.), which solidifies on scratching when suspended in petroleum 
ether. 
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·-. Example 20 
A mixture of 2-methyl-5-nitroaniline (76.1 ~' 0.50 mole) concentrated hydro-

chloric acid (75 ml.) and water · (200 ml.) is heated briefly on a steam bath and an 
additional portion of hydrcichloric 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., L25 mole) in water (300 ml.) is heated 
to 90°C. under a nitrogen aunosphere and thiophenoL(llO g., 1.0 mole) is added. 
This solution is treated with the solution of the diazonium rompound in 20 ml. 
portions over a period of one hour. F~ally the mixture is maintained at 90°C. for one 
hour, then acidified with hydrochlori¢ ?cid. The solution is stciun distilled, the residue 
is extracted with dichloromethane and 'the 2-methyl-5"'-nitrodiphenylsulfide is separated 
by fractiooal distillation b.p. 148°C./0;15 mm. When recrystallized twice from hexane 
its m.p. is 65.5-68°C. : J · · 

~Xample 21 
A mixture of aluminum chloride {29.4 g., 0.22 mole) and benzene (250 ml.) is 

treated at reflux with 3-nitrobenzenesUJ!cmyl·chloride (443 g., 0;250 mole) in benzene 
(50 ml.) over a period of thirty minptes. After eighty mmute8 additional aluminum 
chloride (9 g.) is added. After an addi~al ninety :miilutes the mixture .is cooled, then 
poured into a hydrochloric acid-ice~-· This mixnire is extracted with dichloro-
methane and the dichloromethane is th¢n removed in vacuo. The SO.lid 3-nitrodiphenyl-
sulfone is. a pale yellow solid after recrystallization from ethanol, m.p. 77-79°C. 

E;ample 22 
Crude 3-nitrodiphenylsulfide (4.6 g,~ 0.2 mole, 96 percent) is heated at 400C. with 

Raney nickel (10 g.) under a hydrogen gas· aunosphere (3 aun.) for sixreen hours in 
ethanol (200 ml.). Sulfur was added, the mixture was filtered and the ethanol removed 
in vacuo. The yellow oil distilled at 12~0C./1~5 mm. to give 3-thiophenoxyaniline, 
which was suitable for use without further piuification. · 

Example 23 . 
The sodium salt of 5-a:miilo-2-phenoxytrifluoromethanesulfonanilide is reacted 

with ethyl chloroformate in acetone to provide a good yield of 5-(N-carbethoxyamino)-
2-phenoxytrifluoromethanesulfonanilide, as white needles, m.p. 116-117°C. 

Analysis %C %H 
Calculated for C16H1,oiF3N20.,S: 47.6 3.7 

! ; Found: 47.4 3.7 
l ~-

. ·. Exaniple 24 . 
5-Amino--2-phenoxytrifiuoromethanesUtfonanilide is reacted with formaldehyde 

and formic acid according to the well-known Eschweiler-Clar.li:e reaction and 5-(N,N­
dimethylamino)-2-phenoxytrifluoromethanesulfonanilide, m.p. 127-135°C., is 
obtained. 

Example 25 
4-Methylthio-2-phenoxytrifluorometh~ulfonanilide is oxidi.zed using an excess 

of hydrogen: peroxide in acetic acid on a ; Steam bath. The product is precipitated by 
the addition of water then recrystallized from ethanol to give 4-methylSulfonyl-2-
phenoxyti'ifluoromethanesulfonanilide, m.p. :I82-184°C. 

Additional compounds of the inventioo which have been prepared using methods 
hereof are the following: · , -

4-methylthio-2-phenoxytrifluorometha«iesulfonanilide, ·m.p. 82-84°C. 
2-phenoxydifluoromethanesulfonanilid~ :m.p. 57-58°C. 
S - acetamido - 4 - amino - 2 - phenoxytrifluoromethanesulfonanilide, m.p. 

189-190°C. (d.) · . . · 
5-amino-2-(4-fiuorophenoxy)trifluoromethanesulfolianilide, isolated as the triethyl-

. ammonium_ salt, m.p. 82-84.5°C. • -
4-amino-2-{4.:.chlorophenoxy)trifluoromethanesulfonanilide, isolated as the tri;.! 

· et:hylammonium: salt; m.p. 13~140°C. , . 
4-amino-5-chloro-2-phenoxytrifluoromethanesulfonanilide, · iSolated as the triethyl-

ammonium salt, m.p. 128-133°C. _ 
4-amino-5-methoxy~2-phe:noxyttifluoromethanesulfonaililide, · isolated as the ·· tri­

ethylammonium sa:lt, m.p. l1~12a0c. 
4-amino-2~phenylsulfonyltriftuoromethartesulfonanilide, isolated as the triethyl­

ammonium salt, decomposes above 150°C. 
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~- . . : 3-cbloro-4-nitro-2-phenoxytrifluoromethanesolfonanilide, m.p. 101-102°C. 

S .- acetathido - 4 - nitro - 2 - phenoxytriftuoromethanesulfonanilide, m.p. 
142.S-144.5°C. 

2-(4-ftuorophenoxy)-S-nitrotrifiuoromethanesulfonanilide, m.p. 95-97°C. 
5 s 4-nitro-3-phenoxytrifiuoromethanesulfonanilide, m.p. 63--66°C. and 2-nitro-5-

l 
phenoxytrifiuoromethanesulf91W1ilide, b.p. 155-160°C./O.l mm are 
obtained as a mixture separable by fractional distillation. 

4-nitro-2-phenylsulfonyltrifluoromethanesulfonanilide, m.p. · 1~1:-:-142°C .. 

l 
WHAT WE CLAIM IS:-

10 1. A fluoroalkylsulfonamidoaryl c0mpound characterized by the formula 10 

R.f S02~-@-B-A{ . 
R Yn Y'n' 

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

0 
II 

-C-A-R', where R' is a1kyl and A is oxygen or a carboo-carbon bond,. B is 
15 oxygen, sulfur, sul:finyl or sulfonyl, Ar is phenyl or naphthyl, the or each Y and the 15 

or each Y' is selected independently from halogen, alkyl, alkoxy, nitro, amino, alkan-
amido, haloalkyl, hydroxy, dialkylamino, carbalkoxamino, alkylthio, alkylsulfonyl, 

t 
alkanoyl, dialkylsulfamoyl or alkylsul:finyl and n and n' are independently zero, one 
or two, provided that any individual aliphatic groups appearing in the R,, R, R', Y 

20 and Y' moieties contain from one to four carbon atoms. · · · 20 , 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. 
S. A compound according to claim 1 wherein R is a horticulturally acceptahle 

25 cation. · · 25 
6. A compound according to claim 1 wherein Rt 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. 

30 10. A compound according to claim 8 wherein Risa cation. 30 
11. A compound according to claim 1 wherein Bis oxygen. 
12. A compound according to claim 11 of the formula 

. ·R .. - . 

RSO~~O --~-~~--··· 0 \ ·-~ 
. NHz\ 

' 
13. 5-amino-2-phenoxytrifluoromethanesulfonanilide. 

.. 35 14. A compound according to claim 1 wherein B is sulfur. 35 

t' 
15. A compound according to claim 14 of the formula 

CF3~ZL ~ ..:. . .:.© . 
--·- s 

16. 2-methyl-4-phenylthiotrifluoromethanesulfonanilide. 
17. 2-Nitro-4-phenylthiotrifluoromethanesulfonanilide .. 

40 18. A compound aCcording to claim 1 wherein B is sul:finyl. 40 
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3-chl~-4-nitro-2-pheoo:x.ytrifiuoromethanesulforuinilide, m.p. 101-102°C. 
5 "' acetathido - 4 - nitro - 2 - phenoxytrifluoromethanesulfonanilide, m.p. 

142.5-144.5°C. 
2-( 4-fluorophenoxy)-5-nittotrifluoromethanesulfonanilide, m.p. 95-97°C. 
4-nitro-3-phenoxytrifluoromethanesulfOil.ani:lide, m.p. 63---66°C. and 2-nitro-5-

phenoxytrifl.uoromethanesulfooanilide, b.p. 155-160':>C.f0.1 mm are 
obtallied as a mixture separable by fractional distillation. 

4-nitro-2-phenylsulfonyltrifluoromethanesulfonanilide, m.p.' 141-142°C •. 

WHATWECLAIMIS:- .. - -_·;·,, . 
1. A fluoroalkylsulfonamidoaryl compoJind characterized by the formula 

Rf S02~-@-s-A{ 
. R Yn Y'n' 

wherein Rt 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 

0 

_J!_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 Rr, R, R', Y 
and Y' moieties contain from one to four carbon amtns. 

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 Rr contains one carbon atom. 
7. A compound according to claim l wherein ·Rr is petflooroalkyl. 
8. A compound according to claim 7 wherein Rr is tritluo:romethyl. 
9. A compound according to claim 8 wherein R is hydrogen. 
10. A compound according to claim 8 wherein Risa: cation. 
11. A compound according to claim 1 wherein B is oocygen. 
12. A compound according to claim 11 of the formula 

·R ·-
R ro~~O~ LL_*\ - ~ 

. NHz\ 
13. 5-amino-2-phenoxytrifiuoromethanesulfonanilide. 
14. A compound acc:ord:ing to claim 1 wherein B is sulfm. 
15. A compowid according to claim 14 of the formula 

-· R . ,/CH3 . 
. CF3SOz~~o - -.-··· 0 

---- ~s~ 

16, 2-methyl-4-phenylthiotrifl.uoromethanesulfonanilide. 
17. 2-Nitro-4-phenylthiotrifluoromethanesulfonanilide. 
18. A compound according to claim 1 wherein B is sulfinyl. 
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1~.· A <;Qmpound,~r.cfing to claim 18- of the f01'1llula 
. . !· · · · ·· ·R ·cH · 

.. ·~3 .. 
·· · .. ·CF3~o2N · . -~·/·0., .. 0 .·· ... ' .· 

: . : . : .· .··.·:·· ..... 
. - ~ : .. 

20. 2-metb.yJ--+:phenylsulfinyltrifiuo~~onanmde. 
21. A cOm.pomid aceording to claim .I wherein B is sulfonyl. 
22. A compound. according to claim, 21 of the formula · 

~ R ·;cH3 . · . 
. CF3~02~~ o· .. 0 

-~S2~ 
23. The compound 2.;Diethyl-4-pheriYlsulfonyltrifluoromethanesulfonanilide. 
24. A compoWld according· to claim! 3 of the formula 

RfS01N~ .. ~ 
·--~k .. ~B~ 

.. . 25'. .A fiuoroalkylsulfonamidoaryl ~pound subsfi.lntially as herein described in 
any" one ·of Examples 1 to 17 and 23 to 25. i ; . .. . . . . 
'··. 26. A ·method for regulating the [growth of _higher plants whi~ comprises 
con~ng. the_ said plants with an. dfectj~e ilnimmt of a corilpoWld . according to any 
of claims 1 to 25; · : ' .· · . 
. : . 27. A composition for regulating # growth of higher plan~ which consists 
essentially of a compound according to aqy; of clairi1s 1 to 25 dispersed in· an extending 
medium. . . i. . . . . .. . ·.·· . . . 

28. A method for. regulating the growth of higher plants. substantially as herein 
described. . .. ·· . 
. . 2~. A composition for regulating me growth .of higher plants and subStSntially as 
hercin described. . 
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