6 1, 067, 471 can be
dissolved in 5 parts by weight of a sol vent such as net hyl ethyl ketone and

can — . he treated with at.least one mlar equivalent, and preferably
two nol ar equival ents, of substituted piperazine. The reaction
m xture can be sti rred and refluxed for 15 hours, t hen can be

cool ed and the solvent can be evaporated in vacuo. The residue fromdis- 5
tillation can be dissolved in a solvent such as eth acetate, the excess
bl per azine_can be. & o PATENESPBCTEICATION: portions of 5
vol unes oOp{wat er and en evagormAwm@s’; the orgam] %@??}

| eaves t he free iy resi du
t he conve@hl oty [3 Dat qf Apphgqy%ctnﬁ [ lmgéanpletelSpmﬁpqt%rSept 20, 1963,

azinyl) - PIO i m._ ul Na P64 oxant hene to the correspondl n

- hydr oxy - s ufPgliqation imede in Unjted Stgspsi9b fracsichiNoy226. 46 ?5 1962
sul famyl t |} eadpplicgtion mpde in United States of diertse(Noch” f:f H""cf‘e’ﬂ’zé)y’“
t r eat ment ghy dfdmptiete Siegificationubshed: Naxd: (6bpanoy |

i n ©r opwrf @pnrightd?f0 parts by wei ght of a sol vent

e
vor onyar: e Pt SR P R g i R B0 e e
m xture can be refl uxed 882, 2Dt 31806, Bano)f our hours and, after

cooling tge2§l(, eré],.pd n be extracted 4 times with equal vol unes of et hyl
acet at e. th 65/18 product can then be isolated by renoval of the
sol vent by di stl |l ation; the proMBYETE SPECIFICAYON ns as a residue from
distillation. Thioxantﬂénbsuleemamdéeoand prepayatiolmd¢herevfer si on of the
9 - [1 - hydroxy - Qs415 ratidnUrflised whder the laws of th

pi perazi nyl) pr opgeduds of 1awar§ t17JE g@n%tttsfwcm, @165 Edix tf;BﬁS@eéraf NeseAdTNg 9 - [ 3-
20 (4 - suhst |ot Nk\echsk UnxedpStptesreizA ika, rdndnp?:g\dbelm]the-m@nnon for

sul fanyl t hi0 xant PFK?_") AP azcnoegrdme to us and dé%rVPlF*é’(ﬂ isdube by a
Geyarat o oo o8 ?%iﬁ@’é TR AR L S BT o
out by heating tsb@lﬁtanpemga atfd |w"thts it AXERheRdsul PYdnlides,d 3AE tRhosphor us
oxychl ori de. acid additiche!lt d\rao presply ltheeompounds oamalipble d sgdiother- i n t wo

parts by v\qbght R§¥tic s dAndas atesm e produgtpop gf suchggantsn 0 err] C.. the
suspensi on can be tTg &mﬁrg‘% S Yesgivpinethe BEeRtrEH °“8?V°§’Ffo§ 1Eor us

oxychl oride. The mxture can be a @A d to warmto 25[err]C. during 30

such as

m nut es 25 then can I eat to 90[err]C. for an additional 30
m nut és. The product can be i sol ake? ~c soN<6y pouring the reaction
mxturle onto 10 parts by wei ght of |’*cefc\’é1nd after rendering the

m xture alkaline to pH 12 with sodi um’hycﬂgyoAm de pellets, the |iberated base

can be recovered by sol vent extrattion as is exerrpl ified in detail
hereinafter. 30, ... qd_add“ nsa nyentent .alternative route to the conpounds
of the present inveNiaOfyd m orihen taken togetheD GRK RANorkhn 8 3hplt 84n@d Side chain

at the 9-position & ankde) nbﬁﬁforarlo laey1 ggjup)uqntamﬁngﬁipZo four carbon atorof  t he sai d
si de chain'?s ouelHherseken fpsechre wiipR fosgd asine hf 15
[err] R; is a hydrogen atom or a lower alkyl group contammg up to four carbon atcms;
R, and R, when taken separately are hydrogen atoms or lower alkyl groups con-
taining up to four carbon atoms or R, and R, when taken together with the nitrogen
atom to which they are attached form a pyrrolidine, piperidino, morpholino or 4-lower
20 alkylpiperazino group; and 20
A is a dialkylamino, 4 - alkylpiperazinyl, 4 - hydroxyalkylpiperazinyl, 4 - acylexy-
alkylpiperazinyl, 4 - carbamylalkylpiperazinyl, 4 - monoalkylcarbamylalkylpiperazinyl,
4 - dialkylcarbamylalkylpiperazinyl, 4 - alkoxyalkylpiperazinyl, 4 - aryloxyalkylpiper-
azinyl, 4 - hydroxyalkyloxyalkylpiperazinyl, 4 - acylalkylpiperazinyl, 4 - aroylalkyl-
25 piperazinyl, 4 - carboalkoxypiperazinyl, 4 - carbamylpiperazinyl, 4 - monoalkylcarb- 25
amylpiperazinyl, 4 - dialkylcarbamylpiperazinyl, 4 - acylpiperazinyl, 4 - aroylpiper-
azinyl, 4 - alkylsulfonylpiperazinyl or 4 - dialkylsulfamylpiperazinyl group, said alkyl
and acyl groups containing up to 4 carbon atoms.
The compounds of this insvention are valuable for the chemotherapy of mental
30 disease and especxally for the treatment of excited states. They have potent antiemetic 30
properties,
Particularly valuable for this purpose are compounds of the following formula:

[Price 4s, 6d4.]



wherein R and [err] are as hereinbefore defined and A is as hereinbefore
defined, ex- 35 cl udi ng, however, radicals containing hydroxyl and
car bonyl groups, which cannot be 35 . converted to the Gignard
conpounds. The thioxanthene - 9 - one starting materials and
their preparation are described and cl ai ned in copendi ng
application No. 52304/66 can be readily obtained by proce- dures
famliar to those skilled in the art. For exanple, -ortho - bronobenzoic
acid can240 be successively Kosgdtled with chlorosul fonic ,acid, with
thionyl ChATOrTdée 1 n drmethylform 40 amde, and frnallTy with a
secondary amne to forma 2 - - sul fanyl benzoi ¢ aci d.
This internedi ate may then be nEEg:i%thﬁﬁhenylthlo anion in the presence
of copper to forma 3 -Hsubganﬁ?\\ 6 - phenylthi obenzoic acid.
Thi s conmpound may then trea @d with a dehydrating agent, such as
sulfuric acid, to formthe correspondbngfze_AS sul fanyl t hi oxant hene -
9 - one. 45
Wth respect gfgﬁ; 5 Wt%‘rzt'g%d@%‘tgh g;u@werfme rimeteytsvléonapber of the 2 -
sul f any! - \;fg,]e {g‘ 9 - (3 -
di al kyl agn no fbuoac,),:,%f@;,% % omp(;ﬁds f§§ E% ?‘9 ﬁﬁ%%?%@éy‘?hene 5 9 -.
ol, the reaction can be carrled out by a C?lgnard tech-

1, 067 471 § 7 ni que. Thus.
the Grignard reagent can be pr addl/ﬁg a solution of freshly dis-
tilled 3 - amno - 2 - alkylpropylu a |d%&%\{R20 vol unmes of diethyl ether to

an equi nol ar anount of nadﬁé@ﬁﬁﬁLJurnlngs in the presence of a

smal | crystajvgf %é%bn% i%ﬁ mﬁ ﬁf fin rops of nethyl iodide. The
reaction is s Clei

30[err]C. and the tron CEL) o eﬁg a'F}E] Eﬁg‘fuﬁ e&|“§q#ul§?’ﬁ’?§+“ﬁtég at such a rate

that the reaction fluxes fromthe heat of the
exot herm c reactlon. After sub td al l, of the gneS|un1neta
is consumed (this requires from r%) a solution of the

t hi oxanthene - 9 - one in ten voluaé&mof et is added. It is preferred to
enpl oy an anount such that’fhéwgole ratlo of Grignard reagent to
t hi oxant.hene -. rORe Iutlon of t
. h 2 lﬁ iA hav e meamn élgl deltineg '?’Ee q
thi oxanthene gougis areQQ:éul in Rﬁd@f@ o tch é‘rh&@l@ bfti:logt y-acnve §eagent

mai nt ai ned ahmhhﬁmﬁefhwpkﬁgnEEﬁﬁerature the tlne of sard addition

general |y Alsojdgscriffed firhéhe plesgrtrspesification gre qonppounds of thf forpula: he addition i g
conplete the reaction mxture is,_ . refluxed for an additional perijod
of 12 to 48 hours whereupon itJ;:JEo and treated wi th an equal
vol ume of a 10% aqueous sol uti hed bumschl oride. The inter- 15
nediate 9 - (3 - amno - 2 - alkyﬂbré?yl) - % - sul fanyl thi oxanthene - 9 -
ol can be 15 isolated in thefoll owi ng manner. The ethereal |ayer

is separated, is washed with an % ‘heequal vol une of water, |s dr|ed
wth 10@%aqu$ﬁ§s églﬁtHgn godlunheulflte and E£$¢$ther ;
evapor at'gd regl 2 o fed T??“F—E‘ stal 1 zatl on
frometh oS sic el g A T Pt B e o °r“da§°§mt er. 20
Wth respect to Faftemdr))the pieshydpeaﬁdam daicnt:eheox&mmdé O the fhmalikyl am no - 2 -

al kyl - 10 propyl) - 2 - gylfanylthloxanthene - 9- o to the

corresponding 9 - (3 - dialkyl 2 - al kyl propylidene) - 2 -
sul f anyl t hi oxant hene - 9 - one, %] wSion is carried out in
the presence of heat and, preferabi’ydn t expresence of an acid catalyst.

Thus, the 9- hydroxy conpoun&%can be treated with 50 vol unes of 2N

aqueous hydr I e 490[erp] C. for
froms &6 %Q'Ihwmeﬁsﬂt dag&tatesﬁgl iy mq”&b%gf;ﬂ&n%' e g‘tds o gl%%égangnd 2
strongly basiiaveftpid 12 or above) and the |iberated base can be |solated by

extraction info F‘IS'FP@‘F ph PopresHdRye glgf’ﬁt %‘?Raﬁfﬁ bpﬁ(}“ﬁ’ﬁ@'@‘r Bk c |ayer and

eva p or a1_2 5 on quen ne Cg[fCCIE COE‘SPI% rﬁroc mn the wing reactl C Our ? a S | S
obvi ous to those skllled in the art, there are a nunber of alterna-




30 tive processes suitable for the preparation of the conpounds
contenpl ated by the pre- 30 sent invention. For
exanple, a 2 - sulfamylthioxanthene—ay—be—eacted—w-t+h-an ester of an
am no al cohol according to the foll ow ng sequence:

[err] 35 wherein Y represents the acid residue of a reactive
ester such as a halogen atom or a 35 sul fonic ester residue and
t he ot-her synbols, [err], [err] and A are as herei nbefore

described. This reaction i s conveni ent9948arried out in the presencde of a
condensi ng agent such as an alkali netal or an alkali netal
derivative, such as, for examn SOQ &k sydride, sodi um am de,
n-butyl }tithiumand phen 4 rnatively, the

conpounds of the present TNV on nay be ob sg@com 40

position of an appropriately substituted anino&lkﬂlthioxanthene - 9 -

car boxyl ate accord- ing to the foIIow@n sequence: [err]

8 1,067/ 4707 %M wherein the

synbol's are as defined herei nabove. This reacti %”ﬁay be acconpli shed

by heating the ester to a jenperature above C. Wiile such reaction

will occur w’tho@‘f @ oﬁ;@jﬁirl js preferred to carry
. . . 123 . / . .

the reaction out in an i e ) < — S nefal oil since

hi gher yields of material ar &@taifetk 5 H M /¢%é¥natively, t he

conpounds of the present inventi¢n nmay be obtained by inter- 5

action. of an appropriate am ne ( witkH a reactive ester derivative of the

gener al formul a according to the follow ng outlined schene:

[err] —
(4) lX_LN—H

wherein R’ is a hydrogen atom or an alkyl group containing up to four carbon atoms,
X is as hereinbefore defined, and DMF refers to dimethylformamide.
In step (1) of this scheme, conversion of the readily-available thioxanthene to
5 sodium thioxanthene 2-sulfonate, the reaction is carried out in a stepwise manner by 5
successive treatment of thioxanthene with chlorosulfonic acid then with sodium chloride.
For example, thioxanthene is dissolved in 5 parts by weight of chloroform and, after
cooling to 0°C., is treated with at least an equimolar amount, preferably 1.2 moles per
mole, of chlorosulfonic acid; this reagent is preferably added as rapidly as possible
10 while maintaining the mixture temperature below 10°C. The reaction mixture is then 10
allowed to warm to 25°C. and the reaction is brought to completion by refluxing for
an additional half hour. The sulfonic acid derivative is converted to its crystalline
sodium salt by pouring the cooled mixture into half of its weight of crushed ice then
treating the mixture with an amount of sodium chloride equivalent to from 0.6 to 1 part
15 by weight of the thioxanthene originally taken. The crystalline product is isolated by 15
filtration. It can be purified by washing with a small amount of chloroform then can
be recrystallized from 50 parts by weight of boiling water.
With respect to step (2), the conversion of sodium thioxanthene - 2 - sulfonate to
2 - sulfamylthioxanthene, the reaction can be carried out in a stepwise fashion first by
20 converting the sulfonate grcup to the corresponding chlorosulfonyl group, then trans- 20
forming this group to the sulfamyl group by reaction with ammonia, a primary, or a
secondary amine. For example, the crystalline sodium thioxanthene - 2 - sulfonate, can
be dissolved in from 1 to 3 parts by weight of N,N - dimethylformamide and to this
can be added, portionwise, at Jeast one mole, and preferably, a 109, molar excess of
25 thionyl chloride. The reaction mixture usually becomes homogenous after several min- 25
utes then can be treated with three parts by weight of crushed ice; the product which
usually precipitates as a gum can be caused to crystallize after a short period of stir-
ring. The crystalline sulfonyl chloride can be then removed by filtration and can be
converted to the sulfonyl derivative by treatment with at least 2 and preferably 10
30 molar equivalents of amine, based on the starting sodium salt, The excess amine can be 30
removed by distillation in a vacuum and the residue can be triturated with about three
volumes of water. The product can be recovered by filtration and is dried in vacuo.
The product can be further purified by crystallization from an appropriate solvent;
especially convenient is a mixture of ethanol and chloroform (1 1).
35 With respect to step (3), the «comversion of a 2 - sulphamyl- 35



wherein the synbols are defined as herei nabove. 10 O course, as

I s obvious, alkylation or acylation by known nethods of the corres- 10
ponding prinary and secondary anmines, i.e., those conpounds in which A as
defi ned her ei nabove repr esents am no, nonoal kyl am no, or

pi perazinyl, will |ead to conpounds of the present invention which
bear al kyl or acyl groups attached to one of the nitrogen atons. 15
Al ternative nethods for the preparation of the conmpounds of the instant

i nventi oA 15 vvhi ch bear i1967:47¢ 9- position a propylidene group

i nvol ve, “Tor € Ghde su sf& { anthene - 9 -
t i nth ne <to 0 ;vl 2.
one with an @f;g&ﬁp kfem\%@a oy emeepe&rxﬂlars&pa& B he
fol | owi Nng r eaoblviog fisse eament with r{ﬂit)ﬂ]hthmm, then treatment of2fle organolitMuer ei n X

repr esent s a H?Mﬁogegeém re bbwﬁ ::gg g ;?‘Iég C@*H@h3 a§T°fB°-

tetrahy I‘Opyl‘gm_pd swngof 2 - ﬁ) 15ulfar r@!gxat g elghg [lwé ent s a
hydrohalic ag ﬁyﬂ'& e be 5’3°Ca xﬁ‘l can be treatedCi@Tal of e nabove.

Al t er nat i vel ywithtah &ass ao squingoldr edotmhbfoxamﬂhmmm fer c-om@mexcm amng,éact ed with
al |yl - s preferredﬁ@ 4d kA fmybhﬁhw &E;V 891 ggyﬂwﬁe&l@m délﬁ@r 0
converted todffE lﬁiii SRARETAG 5 c?g renction i Shute 15k e AL Ghoed0" i

present i nverikdpRite bydineiB ot %ﬁro%é’n@ﬂéséuﬂfgmb xcﬂ HeskWorltdinibg B - 3-
appropri at e &rdmpropane &cmomehem eguivalettto t5 heo!qs @acholosf Zscﬂlmntbylmumw-n ed as

—‘_

thioxanthene originally taken. The reaction can be brought to completion by alloi
f90| | OWS15 the mixture to stand at 25°C. for one hour followed by heating to refluxing f?t %67 4?51
minutes. The solvents can be removed by vacuum distillation; two portions of dimethyl-

formamide can be added during the distillation to aid in the complete removal of any
unreacted 1 - chloro - 3 - bromopropane. The product, which remains as a residue after
distillation, is sufficiently pure at this stage to be converted to the aminoalkyl substi-
20 tuted compounds of the instant invention, 20
With respect to step (4), the conversion of the 9 - chloropropylthioxanthene to the
corresponding 9 - amino - propylthioxanthene, the reaction can be carried out by treat-
ment of the chloropropyl compound with an appropriate amine. For example, the crude
chloropropylthioxanthene can be dissolved in from two to 10 parts by weight of an
25 inert solvent such as methyl ethyl ketone and then can be treated with at least 2 molar 25
equivalents of appropriate amine. The reaction mixture can then be heated to refluxing
and stirred for 15 hours, and then after cooling, the solvent can be evaporated. The
product, which remains as a residual oil after distillation, can be dissolved in a solvent
such as ethyl acetate, the excess amine reactant can be washed out with water and the
30 basic product can then be isolated as its soluble hydrochloride by extracting the organic 30
layer twice with one and one-half parts by weight of 1N hydrochloric acid. The com-
bined extracts can be then washed with ethyl acetate and, after separation, the aqueous
layer can be rendered strongly basic (pH 12) by the addition of sodium hydroxide
pellets, The liberated base can be extracted with methylene chloride, the extracts can
35 be washed with an equal volume of water and, after separation, the organic layer can 35
be dried over anhydrous magnesium sulfate and the free base can be obtained by evapor-
ation of the solvent. )
Those compounds of the present invention which are substituted in the 9-position
with a propylidene side chain are prepared conveniently by an alternative procedure.
40 This method is outlined in the following sequence of reactions: 40



[err] wherein the synbols are defined as herei nabove.
Al'ternatively, the 2-substituted thioxanthene - 9 - one may be reacted with

an — appr. yne - 1 -
derivative and the internediate 5 formed thereby may be subsequently
reduced and dehydrated in accordance with the 5 schene outli ned
as follows: [err] wherein the
synbol s are defined as herei nabove. The acid addition salts of
t he conmpounds of the present invention k®%h4Be forned 10 by treatd ng

solutions of the free bases with the desired acid. It is particularly
conven- 10 I ent_to _siseschl arof orm apd gt hyl acetate sol utions of
t he said Bases and to er@ %ﬂz@eu us of,the said acids.
The acids which can be u € 2 1 He asithratertsarsalts are
preferably those whi' ¢’ pr odufe trhen cofibi®ed with the free base,
salts whose anions are relatively 15 | nocuous t® the animal organismin
t her apeuti c doses of the salts, so that ben{;,’:‘-li;1 hal 15

e

physi ol ogi cal properties inherent in the free \amafne not vitiated by side

effects ascri b- able to the anions. wever . when the products are
the salts of toxic aci ds@ﬁé@g H_Nf-'ﬁ_g erted to the free
base by treatment with a Q Such—es el L LR

hydr oxi de. 20 Appreprdeat e hof-t oxd ¢ aci ¢ ad itélf)ﬁ’?’sal ts are those
derived from m neral acids such#H 20 as hydrteghl oric acid,

hydr obrom ¢ aci d, hydriodic aci }dfﬂz!@t-f‘i c acid, phosp\tw«d@Haci d and
sul furic acid; and organ&ﬂ&ﬂ ds such as acetic acid, citric acid, tartaric
acid, lactic acid, matei c acid, and the like, giving the

hydrochl ori de, hydrobroni de, hydroi odi de, s nitrate, phosphate or

aci d phosphate, sulfate matef%ﬁce P, ate or acid citrate, 25
tartrate or bitartrate, <gnog b -8abit s, “sa VY,

25 _ The preferréd Hew psythot her ap g'@v@m{‘ts of the present

i nventi on possess hi ghﬁ Ho  Ch "

N N-X
CHZ\__/

wherein R’ and X are each as hereinbefore defined.
With respect to step (1), the conversion of a 2 - sulfamylthioxanthepe to a 9-
acetyl - 2 - sulfamylthioxanthene, the procedure can be carried out in a stepwise manner

5 involving, first, treatment with n-butyl lithium and then with methyl acetate. The 2- 5
sulfamylthioxanthene can be prepared by the procedure described hereinbefore and can
be suspended in from four to 10 parts by weight of dimethoxyethane then can be
treated at 0°C.,, in a nitrogen atmosphere, with at least an equivalent amount and, pre-
ferably, a 209, excess of n-butyl lithium reagent. During the said treatment, the re-

10 action temperature is preferably not allowed to rise above 10°C. The reaction mixture 10
can then be added to one molar equivalent of methyl acetate, based on the dimethyl-
sulfamylthioxanthene and stirred at 25°C, for 3 hours. The reaction solvents can then
be removed by distillation iz wacuo and the desired product remains a residue.

As is exemplified in detail hereinafter, the product may be obtained in a more

15 highly purified form by dissolving it in 4 parts by weight of ethyl acetate and treating 15
this with an equal weight of 10% ammonium chloride solution. The organic layer is
separated, is washed with 1/3 volume of water and the solvent is removed by distilla-
tion. The gummy residue is treated with 1/2 its weight of Girard “T> reagent (see
Teitelbaum, Vol. 23, J. Org. Chem., 1958, p. 646) in the presence of a small amount of

20 cation exchange resin and about twice its weight of ethanol. The mixture is refluxed 20
for one hour, is cooled to 25°C. and is treated with 2 parts by weight of water, The
mixture is then filtered and the filtrate is stirred for 16 hours with 20 percent by
weight of a 379 aqueous formaldehyde solution. The product which precipitates is
especially suitable for the next step.

25 With respect to step (2), the conversion of a 9 - acetyl - 2 - sulfamylthioxanthene 25
to a 9 - (3 - dimethylaminopropanoyl) - 2 - sulfamylthioxanthene hydrochloride, the
reaction can be carried out by treatment with formaldehyde and dimethylamine hydro-
chioride. For example, the 9 - acetyl compound can be dissolved in ten parts by weight
of ethanol and then can be treated with at least one mole, and preferably 1.5 moles of

30 formaldehyde, taken as a 379, aqueous solution. Then is added an amount of dimethyl- 30
amine hydrochloride equivalent to the formaldehyde taken. The reaction mixture can
be heated to 40°C. for 5 hours, then the solvents can be removed by distillation in
vacuo. The product remains as a residue from distillation and can be purified by re-
crystallization from a solvent such as isopropanol.

35 With respect to step (3), the conversion of a 9 - (3 - dimethylaminopropanoyl) - 2- 35
sulfamylthioxanthene to the corresponding 9 - [3 - (4 - substituted - 1 - piperazinyl)
propanoyl] - 2 - sulfamylthioxanthene, the reaction can be conveniently carried out by
treatment with the appropriately substituted piperazine. The dimethylamino compound



10 1, 067, 471 activity

in the treatnent of excited nental states. The physician will indicae daily
dosage of said preferred conpounds of this invention. The dosage will be
dependent upon the extent of nental excitenent, whether mld or
severe. Tablets or capsul es contai ning 10, 25, 50 and 150
mlligranms of instant therapeutic agents are convenient 5 unit dosage
forms. Such tablets or capsules nay be prepared from m xtures of the
5 5present conpounds W th mekk7knomn pharnaceutlpal excipients,
,SAJUCh as Sralrcn %ﬂ g@fg{ Eﬂgcd dng Certévdregﬁyl—lkggglbang;alnC1 ay-
ternative om m xtures
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met hyl - f:;d ct ares ﬁgf %ﬂ rﬁpﬁbgfl jhe solrfnt mlstﬂla% the product

di met hyl sul f any Com[egmn of the 9 -4 UB d?éﬁkr 3. (4.substi- SUl fanyl - 1
- pi per | nyk ed-- 1p-r pjplydz yl)pr 1-] -Qi- rmifahtyhlﬁuhxfﬂanyiott couapmmeﬁﬁ &d 9 - [3-
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ny/ kg, | . V.  bier coting @SA°C., shewssbdnsibmawe aptdderintl 5Cpart€h§ oeigrt ohptes-ne, exhi bited

an %‘Er"r‘ Ch‘eﬁideOT %mr o be glogedt EZF” iose Pevel °
additiona mini 15gjat :
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It is, ¥ co garsgdcggsvaernﬂaéalrf srple &P fﬂ*ﬁ%ggpglgﬁ ﬂgga@rﬁgen ’HYF%?ﬂnr‘Hg cont ¥l ates
com 25 ofthesald side &&Hﬁ §tl @fof of" & {Flhg cis and
trans i somners. exanpl e, al kyl am nopropyl i dene -

t hi oxant henes can exi s rs Wil e the isoneric mx- tures
exhi bit therapeutic u- oA type possessed by these novel
conmpounds, in sone mstaﬁc‘eé the activity may be greater in one
pure isomer than in the other, -30 Wth reference to the cis and
trans geonetric isomnerg lq;;\-a[éﬂc‘/-i%cr (4 - nethyl - 1- 30

pi perazi nyl ) propylidene]” - 2 - dinethylsul fanylthi oxant hene, there are

found to be sub- tantlal differences in the pharnmacol ogi cal ,
activity of these two Thus, one s of thetWO|sorrer|c
bases is nuch nore eff *% NPﬁe piyZi ng the

stinul ant effect of d-anp t ne dhd inits cem,r@jc,,rferf\/ous system
activity, as nea- 35 yﬁed by | oss of avoi dancé behavi or and ot her
tests. Furthernore, this safte tséner is 35 distinctly nore

potent as an,ahdid REIRE R Car@ G RteidEHe Uefined RRANR PRI H@ﬁinﬁéﬁ&&_@&_ﬂed?l%ﬂay S
when adss ni stiediggl hiveved,Ogdicalst dadbining hydirdxylCand tcarbdngl grévgs, with tcanngy Henpul 3He.
Since it hascmwe%@@n%bs%‘imm{a ) th| t| e, r| rously tQ gstabl ish the
absol ut e

g E they will be
ax e E
descri bed hearlléiés {lgab §tll?e art, i;? b@dzﬁf@aduﬂcaﬁer m5 of their
physi cade CONBd abttesSively treated with chlorosulfonic acid, w1th thlonyl chlonde in dlﬂethylfmm—
Separ at i on oi?é@% %gﬂm’d‘ba POSEIEr %gfem%fvftgéé -brqme nzm
1 1S 1
pi perazinyl ) er to orm phenyithiob gé %ﬂm%oq xﬁ ant hene is
acconpl i sheds wathl N&h @gr gzgtesuch as sulfuric 42 &He {myn ffer ences of
t he di ogal at a:lfs:a;}lmﬁxamhe 0% aggueous et hanol . Thi s tech- ue which

is well known,i With fespegtrte StFPs(lbefr‘Fq @H"eﬁ ke of bases 45
e e e M e,

equi val ent s of 0X



acid di hydrate. Fractional crystallization of the m xed salts forned
thereby leads to isolation first of a mxture of oxalates which is
greatly enriched in gne of the pure i so. ners. The pure isoner, as
its dioxalate salt, is obtai ned after one recrystallization from

50% aqueous al cohol . Conversion of the oxalate to the free base yi el ds the
pure isonmer, 50 i np., 123.6-124.6[err]C. The nother liquors fromthe
fractional crystallization contain a 50 m xture of oxal ates
which is enriched.in the other pure ilgengm. This is isoI ated by 7

evapor ati on ©of Tne IV%QE}n?n@% lle;sgeconvbeerl;[(ed D (ﬁ}? ee. pase, and

recrystal | i zati ieds . ﬁo 2 - alkylpro lBﬁi%i Bzé)%ﬁ =t fth;éitﬁé?toﬁa Eng§r the other
pure isoner, mM pmodd ot ﬁﬁ inkhd Sresertt b4 small crystal of iddFRMRT a ke fOuNd to
be far superi or draps bmethqu@c Tha reactipp dpistakted bni geotivaledting thegenctionrvessel t 55

pot ency. 30°C. and the addition of the alkyl halide is mamtamed at such a rate that the reaction
55 ‘ﬂl ept eﬂuxes from the heat f the Exothermlc éﬂ,ct n. After ubstanttall all o f h
Lo St Gt Lofdimb 1EE reqhires Yrofn! 2/ 2 B hotld) aIYb1 oﬂﬁé it € for the

preparation of ttl‘iiexaﬂfm’ne 9 - one in teM@dline of SRV addelinliSs préfbreedi 6 @Ry, anm P. |
123. 6- 124. 6$ er r |a@ount jsuch dhasﬂelmpedammof diTignand) mdgeeldto thioxanthene par—tose By2Onei g% of

al 1 th on CF@iar
St d Ong m né al &lig‘il a) dén me(kl} P%lrﬂ lt%w(l teﬁz egure ‘ﬁe ume [\ S;{% C%lt rengalll .
mixture is heat gdg [6% il Whbiol, AbOHE haioh B cofplerd BTy ictio hvent s
evapor ated and aenuxed for atnmameorraemmm& 12 Mo &C]hﬂu}slmthérhdpﬂﬁ mlmumnammdl sing 60%

of the | ower nelvithry cqupbpedeme of 2 107, @qyeous Solutmn of mnm%ﬂome tTheinkergher
nel ting i sofrer. SHIES o tégtfkfg'é“n abagen % s e e 6 d {58 %5 with an
ponent's by fracteuiduelor yhedh, biddal hido9 aqtlii i AnAbduns AtkSama hedaC | bed
her ei nbef or e ands evaporated. Thd ffd FEiGR oaﬁ:bd $tfthr saemaa by Secty@slliation fovat @h-ned.

Rel at i onshlg of apﬂ%m@hah@wmgtu&hefreﬂn@mnégmal data to the quantjtativ
tranquilli ith respect to Step (2 dehydranon of the 9 - (3 -~ dialkylamino ~ 2 - alky 1—1 067 471

- sulfamylthiqzanth 9. th 9 _ (3,-.dialkyl
11 i NG B i) - b B e AR A e To TR, B e UL Bk ot cl early
under st ood. Howew e ,pre‘sdﬁ& of heat and, pre lﬁlnahceprés&ﬁogl’khzﬂd catdlyst. MBusathé 94 0 be

closely related hwéox L w‘%e‘f“ﬁéeﬁtnsbedt?sfeckv 5@ relymeteron 22§ aqueous hydrochlotiq 2gidi on

; oS b
subj ects i rrenta 9 lﬁ? Ceég’f;a é ?t@“ﬁgrat:mﬁgcm {j’éggl 4 ;",abl e“to be
used to clearly comkdlid hlbr@fo fofidtvel 39 rariol 8¢ BBlofRknid et ol cvidfation

phar macol ogi cal oamt sdbvleﬂtyhe&fmm resid

5 qbgig V! éﬁse@emirl rheﬁefﬁtz ©8rc § é?neinm ty is to
measure thé® pre g@& Cef;: S Sl forgie BISRAZARRLOLFPe COPYRS a‘d&‘ﬁi@?‘?ﬁl Rt on3? he
stiml ation induce atﬂpl@mhekﬁl&myﬂﬂoxarﬁhene may be reacttDhHf dnQ@6terWPandfd | Vi ty
cage is used t 0 aletbasrosdigporit filevugsequatcor activity and anta-

goni sm of anphetam ne-i nduced hyperactivity in grouped mce. Activity
counts are 10 grap .-- eRD[err] the dosel inng/kg. I|.P.,

whi ch reduces notor actl@:wﬂ}gp@a . v—cu~c'y—c~rxp A&tiawi ne- i nduced
hyperactivity by 50%is esti ed.. * t atiment OUNd t hat the
isoner of 9 - [3 - (4 - methyl - 1 - p| per azi nyl)propylldene] 2 -
di met hyl sul farryl t hi oxant hene whi c { 147 5-149[err]C. has an RO err]
of 1.3 for reductiO‘h‘i’n@ %and an RDOjerr] of 0.3 in

U4

fl}

t he anphet am ne ant agoni sm 15 teﬁ’t\cﬂ sf"’neRot her hand, the isomer which
melts at 123.6-124.6[err]C. has an RDRetq] of 15 26.5 for
reduction in notor activity and an RD[@/rM“of 6.4 in the anphetanine
ant agoni sm test. Thus, the hi gher nmelting pure isoner is nmuch nore

hi ghl'y pot éht | z‘) r‘é%l‘eﬁ s the acid residuenef tacpeacty ‘geftm spap a5 a dhalpgen alamagioni zi A%
dJA her,
aronel o -t o QPRI P PR Ty ot T A S g

pure isoner. 20 agent such as an aﬁ&l &41 8NESka P Bk tAERAvALiNCsub I, fo SRR ne are
al so found i n ndgdide.codiumt snidd, n-butyl 2ghium andphenyl lithhe. r ant| - emetl c effects

agai nst apd®or phi ndJt ‘ﬂ'ﬁ@ﬁe SCRERT adsjofy thy gegaent gined by decom-  dht s
are made of the ‘iij‘%gg@ E_g y S bﬁ“‘?ﬁ%%&‘%ﬂ?ﬁé‘ﬂ’e% oé?‘gﬁ’ﬁ’latf &Bfovi de th| s
e

effect” m:gubj ects ED[ err] The preparations are

gi ven intravenously one '. VI 1 ng./ kg. of
i ntravenousl y-adm ni st erg E@m | -n of R9- 25 [3 -
(4 - methyl - 1 - piperazi 9?%’\1 ﬂe i o3

di met hyl sul f anyl t hi oxant hene : V\/mch I,s at %47 5-149[err] C.,
the ED err] was 2.2 and for t efi{csomer whi ch rrelt,@/c\actm



123.6-124.6[err]C., the EDerr] was 65.0. Thus, the higher nelting isoner

is found to be far superior to the lower nelting isomer in
anti-enmetic potency. The follow ng detail ed procedures nay be
enpl oyed to prepare the starting 30 materials for the conmpounds of the
present invention. : 30

PREPARATI ON A Sodi um t hi oxant hene-2-sul f onat e- A sol ution of

t hi oxant hene (32.2 g., 0.160 nole) in 160 nm .. of chloroformwas
cooled tog[err] and Ch|OrOSU|f0nIC1@ﬁuﬂ_(12 4 nm. 0.190 nolg)

added as e—fﬁfefﬁa+f%eﬁpefature
bel ow 10[ er r |whegig the SYmbOlN*FéF defiped hfmgl? beaccqmplishedagct i on
U s IGHR S D SRS e A L
m nut es, thersudha Jnhmﬂ il 19&’eh%ﬂer@z i dfinah 13& bt es. he eep red

sol uti ors was powﬂtaulatcdy,ahel&ﬁxp dsOdf tlmrm@hedmmen aaylbd cbtgred belitttert he Ul f oni ¢
acid to ?ctmn qf 23 2pR3 (glﬁ? algwe t(AH t avvaagmzioraréfddezl(ﬂaﬁge ofpthe gengiabim chl ori de.
After filteri Wﬁ‘“?ﬁ%“‘é“%?" owing ou "ef1 fP8¥gh a si ntered gl ass funnel, the

filter cake was vvash and 50 m . of 20%
sodi um chl ori de sol ut nat was digested 40
in 1500 m . of boiling ,. ﬁﬁ\R L| ter %’%‘{m z’bgfl i ng point.

Crystallization was \ "allowéd to pr ?f,p overhi ght at 4[err] and
after filtration and vacu m\g,ryl ng at 100[ e, 33.3 g. (69% of
gl i st eni ng, ccg‘l orI ess bpll a ’%% (/E\éeairtrg obt ai ned.

PREPARAT| ON Bhgmsin the symbols are defin FHIAPAE f hi oxanzt h To a sl urry of
1y Soahm t PP oo WY LAY K RIBIE e 0101
nole) in 50 rﬁenemﬂi‘ove]%reserdd arthd) yofiod ymﬁnm;ler M@ﬁazﬁ@d@ﬂl lead to compountishl onyl

chl ori de (14.08thg presedt ib@ptiqepthish bian alilyl wf Mﬂplo-'r itiachn@to opnofaleottngeni ¢ reacti on
en- S Wi 1,1 QMRS o338l LR UDRl 09,6 & egsn% thydsfodTi NUG

Treatment of At bEds 3k bHle Wposition a propylilBn pidh mvuwe fob EdMPIE Gnikia&ioP bEC! P! ? ated a
gum whi ch cr st ﬁlfdmynmd:amﬁe:nep 9a 08wkt anpexmsednafeﬂisﬂof a halide @tcordinz l6g. The

sul fonyl chl ¢he followigg seaftion ecbamed, washed with water, and stirred with 100 ni .

50 of liquid ne. After a)elovmngthe mxture to
evaporate to dryness, vvas,aad,‘d d the sul fonam de
filtered, washed with wa er Gan |n % cuo he crude product

(32.5 g., 96% nelted at 163, 5- 165 e cr stalllzatlon from et hanol
chloroformyielded an anal ytical sanple, m'p. 164.5-166.5. 55

Anal . calcd. for : CJerr]JHerr],: C 58 9 4.96% N, 4.59%
55 Found: C, 58.81% 29% The
procedure is repeated substituting for v- % Pn ne an equi mol ar
anount of ammoni a or an appropri a¥f%l lsubstlnfut ed am ne. The
foll owi ng substituted sul fanmyl - t hi gx&nt henes are obt ai ned:
12 1,767 [err]
@ : C‘SOZN’RS @ D\SOZN/RS
cycy(nz)cuzx CHCH(RZ)CHZA
20 wherein X represents a halogen atom, R, represents a group such as 2 - tetrahydropyr- 20

anyl, isoamyl or benzyl, HX’ represents a hydrohalic acid, and other symbols are
defined as hereinabove.
Alternatively, the substituted thioxanthen - 9 - one may be reacted with allyl mag-
nesium bromide, the intermediate formed thereby converted to the corresponding diene
25 and the compound of the present invention formed by treating the diene with the 25
appropriate amine in accordance with the reaction scheme outlined as follows:



The follow ng exanpl es are given by way of illustration.

EXAMPLE | 9 - [3- (4 - nmethyl - 1 - piperazinyl) - propyl] - 2 -
di net hyl sul fanyl t hi oxant hene 20 . 2-Di net hyl sul f anyl t hi oxant hene,
6.11 g., 0.02 nole, prepared as described in 20 Preparation B, is

suspended in 40 m . of 1,2 - dinmethoxyethane and the m xture is

stirred and cooled to O[err]C. in a nitrogen atnosphere. A solution of

butyl lithium 3M - in heptane, 8.0 nm., 0.024 nole, is added at such

a rate that _the reaction tenperature 597471 does not rise about 108 As

soon as all of the al kyl I|th|un1reagent has been added, 25 t he

reaction nlxture is trans -o der nltrogen to a second vessel

containing 1- or bro 9.6 m., 0.100 nol e,

at 25C.; addltlon i s nmade e5% rIp‘%hg}z%gxture is stirred at 25C.

for one hour, then is heated nd refluked forlan addi - tional 30

m nutes. The solvents are renoved by distillation in vacuo; during the dis-

tillation, two 20-m . portions of dinethylforWam de are added and distilled

to insure 30 conpl ete renoval of 6 - chloro - 3 -

br onopropane. The 9 - (3 - chloro- -RZ -

di met hyl sul f anyl t hi oxant hene, whi ch renalhg a ﬁg ow oi |l residue after

distillation of the solvents, is th di ssol vgd in 36 m . of nethyl ethyl

ket one and 1- net hyl pi per aZi pne, 0.01 Qw 0.04 nole is added. The

resulting mxture is stirred an refluxed for 15 hours, then the

solvent is renmoved by distillation in vacuo and the resi- 35 dual oi

is dissolved in 25 m. o hy etate. ,Jh e is washed twice with

50 35 m . of wate h9w6a§“8 u exmgacted with two

50-m . portions of 1N hydro-E%m%@ ehl oric a0|dN@Qd fhe Separated organic

| ayer is washed twice with 50 m. of water. The aqueous washi ngs

are conbined with the acid extracts and are washed with two 25 m .

portions of ethykhaGeihalymbol AedaRpas Ri-peboagueous |ayer is made strongly

al kaline (pH 12) A40Altematively, the Zssgbititured hijicdrakingde Ypebleahay, bearadted Iwéth lanber at ed

product, whigch s &&@ subftiguteht 1 dialky «%@‘“"E‘pr“e‘ 1 'de‘“’%g e ‘@A}’o‘ negrmedipte porgl ons
1{1 acc?

of net hyI ene chl Q:'Emne‘i%uth be sxﬁbs%;ue[ reducieds a:\x/c\:lla %eﬁjéd dat ance” with the
portions of water, then |s drled over anhydrous magnesi um sul fate and the
sol - vent is renoved by distillation. There IS obtained 7.58 g.,
85% yi el d, of product as i f r @eclogs e base is converted
to its dinmal eate salt by'dissotying jfie base™ %W'parts by wei ght
of isopropanol, treating the &olution®ith a solaflon of 2Rl ar equi va-
45 lents of maleic acid in 10 parts by meld%t of "1 sopr opanol ,
renoving by filtration the crystalline prect@4tate and

recrystallizing the preC|p|tate in nmethyl ethyl ketone. The

dimal eate salt nelts at,1,/4- 1
EXAMPLE 11 50 —FHe pr dure of Ex anple | is repeated substituting
for the 1 - methyl pi per 8the 50 //S%Qfdlchlonetrlcally equi val ent

anounts of other appropriate 1- subgﬁﬁﬂwﬂed blpera2|nes There are
obtained the followwng 9 - [3 - (4 - substituted - 1 - piperazinyl) -
propyl]- i S BRIV SR LI Qgant henes:
: The acid addition salts of the compounds of the present invention can be formed
10 by treating solutions of the free bases with the desired acid. It is particularly conven- 10

ient to use chloroform and ethyl acetate solutions of the said bases and to employ
aqueous solutions of the said acids.
The acids which can be used to prepare the acid addition salts are preferably those
which produce when combined with the free base, salts whose anions are relatively
15 inocuous to the animal organism in therapeutic doses of the salts, so that beneficial 15
physiological properties inherent in the free base are not vitiated by side effects ascrib-
able to the anions. However, when the products are the salts of toxic acids, they are
readily converted to the free base by treatment with a strong base such as dilute sodium
hydroxide.
20 Appropriate non-toxic acid addition salts are those derived from mineral acids such 20
as hydrochloric acid, hydrobromic acid, hydriodic acid, nitric acid, phosphoric acid and
sulfuric acid; and organic acids such as acetic acid, citric acid, tartaric acid, lactic acid,
maleic acid, and the like, giving the hvdrochlomde, hydrobromlde, hydrowdlde,
nitrate, pl-iosphate or acid phosphate, sulfate or bisulfate, acetate, citrate or acid citrate,
25 tartrate or bitartrate, and maleate salts, respectively. 25
The preferred new psychotherapeutic agents of the present invention possess high



1,067, 471 13 [err]

CH2CH, CH The procedure of Exanple | is repeated substituting
a stoichionmetrically equiva- | ent anmount of the 2 -
di et hyl sul fanyl t hi oxant hene of Preparation B for the correspond- I ng

2 - dinethyl sul fanyl t hi oxant hene. There is obtained 9 - [3 - (4 -

nmet hyl pi per- 10 azinyl) - propyl]2 - diethylsulfanylthioxanthene.

10 XAMPLE |11 The procedure
of Exanp e_J_l_s_r_epea.Led_suhsLLLuﬁL%”g‘fﬁ.sLaL | z

| ent armunt edtivischia dppeapdnt af excirddi Beaan tthe e The ﬂmlﬁlxne@anﬁdaoaa@ for the

cor r espondi ngosage of saldzwfem ooy of b mmxraﬁthhémeamﬂ bad@F@F@hl onetrically

cauivalent ol ggg“aa‘gacm,ggmgt% e gpondi g

1- met hykpi pehﬁlu& fi)rﬂxs rca P58 MR R prépared from mi‘kﬁ: H% am ges, such

as di net hyl apieseer @mgoundt iy eﬂlhmb\arrprmanacan I esiplentg sncaa@tsuamm sugar, appar at us
s _enpl oyed. FopiRes endte al];be present YUH rﬁ%ﬁ?ﬁl@ r@amtxgﬂ% I::ciptzbl it &j‘ nopr opyl ) -
2-sul fanyl t hix@%ﬁiﬁf&b ster, aqueous glycﬁ)f??ixl sugar solution: %jfl?cf may contain conv 067,471

10 tional ﬂavormg and coloring agents. Since the aforesaid pharmaceutlcally acceptable 10

acid addition salts of the compounds of the present invention are relatively much more
soluble than the free bases, advantage is taken of this in the isolation and/or purifica-
tion of the above compounds and in the preparation of aqueous solutions of these new
compounds for oral or parenteral administration.

15 The compounds of the present invention are effective antiemetics, that is, they 15
control the vomiting impulse. Especially effective in this aspect are 9 - [3 - (4 - methyl-

1 - piperazinyl)propyl] - 2 - dimethylsulfamylthioxanthene, 9 - [3 - (4 - dimethyl-
sulfamyl - 1 - piperazinyl) - propyl] - 2 - dimethylsulfamylthioxanthene and 9 - [3-
(4 - 8 - hydroxyethyl - 1 - piperazinyl) . propyl] - 2 - dimethylsulfamylthioxanthene

20 wh1ch in dogs, exhibit respectively the following ED;,: 0.01—0.05, 0.2 and 0.01— 20
0.10, mg/kg, iv. In contrast, a well known antiemetic, Chlorpromazme exhibited an
EDS,, of 0.7 mg./kg., i.v. ED;, refers te a dose level effective to control the vomiting
impulse in 50% of the subjects; mg./ke. means milligrams of compound administered
per kilogram of weight of the subject; and i.v. means intravenous administration route.

25 It is, of course, to be understood that the present invention comtemplates com- 25
pounds of the type capable of existing as cis and frans isomers. For example, the di-
alkylaminopropylidene - thioxanthenes can exist as isomers, While the isomeric mix-
tures exhibit therapeutic properties of the type possessed by these novel compounds, in
some instances the activity may be greater in one pure jsomer than in the other,

30 With reference to the cis and #rans geometric isomers of 9 - [3 - (4 - methyl - 1- 30
piperazinyl)propylidene] - 2 - dimethylsulfamylthioxanthene, there are found to be sub-
stantial differences in the pharmacological activity of these two materials. Thus, one
of the two isomeric bases is much more effective than the other in antagonizing the
stimulant effect of d-amphetamine and in its central nervous system activity, as mea-

35 sured by loss of avoidance behavior and other tests. Furthermore, this same isomer is 35
distinctly more potent as an anti-emetic agent against apomorphine induced emesis
when administered to dogs; that is, it controls the vomiting impulse.

Since it has not been possible up to this time rigorously to establish the absolute
configurations of the isolated pure isomers, they will be described hereinafter and in

40 the appended claims in terms of their physical constants. 40

Separation of the geometic isomers of 9 - [3 - (4 - methyl - 1 - piperazinyl)
propylidene] - 2 - dimethylsulfamylthicxanthene is accomplished by taking advantage
of the solubility differences of the dioxalate salts in 50% aqueous ethanol. This tech-
nique which is well known in the art is carried out as follows: The mixture of bases

45 is dissolved in hot 50°%, aqueous ethanol and is treated with two equivalents of oxalic 45
acid dihydrate. Fractional crystallization of the mixed salts formed thereby leads to
isolation first of a mixture of oxalates which is greatly enriched in one of the pure iso-
mers. The pure isomer, as its dioxalate salt, is obtained after ons recrystallization from
50%, aqueous alcohol. Conversion of the oxalate to the free base yields the pure isomer,

50 m.p., 123.6—124.6°C. The mother liquors from the fractional crystallization contain a 50
mixture of oxalates which is enriched in the other pure isomer. This is isolated by
evaporation of the solvent and is converted to the free base, and recrystallization of the
base from diethyl ether affords the other pure isomer, m.p. 147. 5——149°C This latter
isomer is found to be far superior to the former in tranquillizing and in antiemetic

55 potency. 55

The less active isomer is useful as an intermediate for the preparation of the more
active isomer. Thus, the isomer, m.p., 123.6-—124.6°C,, is dissolved in one hundred
parts by weight of strong mineral acid, conveniently 2N hydrochloric acid, and the
mixture is heated at 100°C. for from two to ten hours. The solvent is evaporated and

G0 there remains an equilibrium mixture compnsmg 60%, of the lower meltmg isomer 60
and 409, of the higher melting isomer. This mixture is separated into its pure com-
ponents by fractional crystallization of the oxalate salts as described hereinbefore and
the more active isomer is readily obtained.

Relationship of the following pharmacological data to the quantitative tranquilliz-



Thi oxant hene is converted to 9-(3 - chloropropyl) thioxanthene by the

procedure of Exanple |I. This is converted to sodium9 - (3 -
chl oropropyl)_thioxanthene - 2- . sul fonate hy the procedure of
Preparation A. This internediate is converted to 9 - (3- 5

chloropropyl) - 2 - sulfanylthioxanthene by the procedure of Preparation B.
5 By the sane procedure, substituting stoichionetrically

equi val ent anounts of the appeeRryi ate am nes for ammoni a, ithere
are obtai ned—9— rUpTUpy'I-rj—-Z—n'eﬂTy-l'———

sul fanyl t hi oxant“ﬁéﬁat ‘% B e SR, {}J?ﬁ?éy ec’éfi"' erv o adinis
butyl sul fanyl t h'tﬁﬁ &ts in mentally depressed ]ﬁi k&, TH ef IQWt henes
beari ng one or n®deo bysely egdhis m)ﬁhl‘c'ﬂ’h&mﬁtl thé aﬂaw partldd the pharmmolngag&ﬂv@r e

converted By théeSmSocedur of Exa , Substitut] ng for the 1 - nethyl-
10 Aot e o SR

appr Opl’l ately S'-bfba Ed g Pused to measure on'tan s o ac‘fmﬁ;ﬁﬁI ita— -

pi perazinyl) - ;gbmi amphBtammsmeicaﬂy nﬂbqani freuped ofke- Aftividy counts are [4

(beta - hydtoxy

amphetamme-l

..o the dose, hich r olot activipy and 10
d},‘lﬁ th es{%at‘j F‘*“@fpw o activigy

met hyl sul fanyl - It is f tbxgéoﬁﬁ?ﬁ ‘ﬁ’ th 1- 1 e azmy Z*:pyhden(:PEt a -
hydr oxyet hoxyet hyl ahmtth suﬁm@ltﬁﬁiaﬁ%én@)@h] at 14P has artRD,[bf 1.3
but yl suI f arryl t hifexadictiane motor activity and an RD;, of 0.3 1n the amphctamme antagonisth5

test. On the other hand, the isomer which melts at 123.6—124.6°C. has an RD;, of 15

26.5 for reduction in motor activity and an RD;, of 6.4 in the amphetamme antagomsm
test. Thus, the hlgher meltmg pure isomer is much more highly potent in supressing
motor activity and in antagonizing amphetamine-induced hyperactivity relative to the
lower melting pure isomer.

20 Differences between the two isomeric forms are also found in measurements of 20
their anti-emetic effects against apomorphine-induced emesis in dogs. Thus, measure-
ments are made of the effective dose, in micrograms per kilogram, to provide this effect
in 50%, of the subjects, ED;,. The preparations are given intravenously one hour pre-
vious to 0.1 mg./kg. of intravenously-administered apomorphine. For the isomer of 9-

25 [3 - (4 - methyl - 1 - piperazinyl) propylidene] - 2 - dimethylsulfamylthioxanthene 25
which melts at 147.5—149°C,, the ED,, was 2.2 and for the isomer which melts at
123.6—124.6°C., the ED;, was 65.0. Thus, the higher melting isomer is found to be
far superior to the lower melting isomer in anti-emetic potency.

The following detailed procedures may be employed to prepare the starting
30 materials for the compounds of the present invention. 30

PREPARATION A
Sodium thioxanthene-2-sulfonate—A solution of thioxanthene (32.2 g., 0.160 mole)
in 160 ml. of chloroform was cooled tv 0° and chlorosulfonic acid (12.4 ml. 0.190 mole)
added as rapidly as possible while maintaining the internal temperature below 10°,
35 After the addition was complete, the reaction mixture was allowed to approach reom 35
temperature during 30 minutes, then refluxed for an additional 20 minutes. The deep
red solution was poured onto 100 g. of crushed ice and to convert the sulfonic acid to
its sodium salt there was added 20 g. of sodium chloride, After filtering the slurry
through a sintered glass funnel, the filter cake was washed with 50 ml. of chloroform
40 and 50 ml. of 209, sodium chloride solution. The crude sodium sulfonate was digested 40
in 1500 ml. of boiling water, and filtered at the boiling point. Crystallization was
allowed to proceed overnight at 4° and after filiration and vacuum drying at 100°,
33.3 g. (69%,) of glistening, colorless plates were obtained.

PreEPARATION B
45 2-Dimethylsulfamylthioxanthene—To a slurry of dry sodium thioxanthene - 2- 45
sulfonate (33.3 g., 0.111 mole) in 50 ml. of N,N - dimethylformamide was added
thionyl chloride (14.3 g., 0.122 mole) in divided portions. An exothermic reaction en-
sued with complete dissolution being effected in minutes. Treatment of the reaction
mixture with crushed ice precipitated a gum which crystallized after a short period of
50 stirring, The sulfonyl chloride was filtered, washed with water, and stirred with 100 ml. 50
of liquid dimethylamine. After allowing the mixture to evaporate to dryness, water
was added and the sulfonamide filtered, washed with water and dried in wacuo. The
crude product (32.5 g., 96%,) melted at 163.5—165°. One crystallization from ethanol
chloroform yielded an analytical sample, m.p. 164.5—166.5°.
55 Anal. calcd. for : C,;H,;:NO.S,: C, 58.99%; H, 4.96%; N, 4.599%. 55
Found: C, 58.81%,; H, 5.02%; N, 4.29%
The procedure is repeated substituting for the dimethylamine an equimolar amount
of ammonia or an appropriately substituted amine. The following substituted sulfamyl-
thioxanthenes are obtained:



PREPARATION C 9 - Acetyl - 2 - dinethylsulfanylthioxanthene.-A
suspension of 2 - dinethyl- sul fanyl t hi oxant hene, 12.22 g., 0.04

nol es, made by the_procedure of Preparation B, ~in 60 mM. of

1, 2-di met hoxyethane is cooled to OC. and 17.2 ml. of a 2.91IM

sol ution 20 of n-butyl lithium in heptane is added slowy in a
nitrogen atnosphere while the ter- 20 perature is maintained
below 10[err]C. After an additional 10 minutes of stirring, the

cooling b¥h is renoved and a sol ut®¥t7df 2.96 g. of nethyl acetate in 20
m. of di- met hoxyet hane i s added during 1/2 hour and then the

mxture is stirred at 25[err]C __for a _Rs ~
1,067, 471 S°Z” %, 15 additional- 3
hours. The reaction m xture i sXt¥F dated With 60 . of et hyl acetate

and with 60 m. of a 10% aqueous annDnlun1chIor|de solution. The | ayers are
separ - ated and the Rf hyl acetatR, |layer is washed once with water
(25 ms.) and then the sol - = vent— s renoved by distillation. The
product is purified by the ngthod of Tei baum 5 J. Og. Chem 23,
646 (1958): The gummy residug is treatedcw,¢mch 0 9. of Grard 5 T
reagent, a comerci all y-avaiHabl e (carbo »Bhyl) trimethyl anmoni um

chl ori de hydr azi de lch can be ed by the nethod described by
Grard in Organic Syfitheses, Col é@lune 1, page 85 (1943),
0.2 g. ab a nethacrylic - cag hxulic CHJ}{C&fIOﬂ exchange resin f 20-50
nmesh particle size, such as "Anberlite" | RC-50 pro- 10 duced by the.
Robm and Hass Co., Philadel phia, Pa., an® 20 m. of ethanol. The word 10
"Anberlite" is a reglstered Tr ade Q@g mxture is refluxed for one
hour, then is cool ed to 25kafe EXL tmmed with 80 m. of water and
filtered The filtrate is stirred—CoCHLOCH.CH,— hours with 20 m. of 37%

aqueous ¥or mal dehyde and t he prodgﬁg§§%§§§§§g§§§§}%§§? whi t'8 sol i d,
mp. 118-123[err], net 5.6 g. e eétical. 15 _

The procedure i srreamaah@darsplhsielgtveﬁ bygy bfQnusirdten.2 -
dinethylsulfanylthioxanthene 15 st0|ch|onetr|cally equi val ent

anounts of otfier r oQJll atel y-sub PR y(}j sul f.amy ",gkamyi( oxanthene ant henhes
of Prepapati on IQD ﬁ{}lﬁﬂfﬁ’l{lﬁmmrﬁ% ; % B A N g e Hehh T 2 gosubSti -
tuted - sulf anyﬂaHﬂb:DBﬁi‘ﬂtshb@fiﬂ&i in 4[0&1’11[’ ])f 12 dxmethoxyethane and he mixture is '
PREPARATI ON Dtm'ed and cooled to 0°C. in a mtrogen atmosphere A solution of b3g lithium, 3M
in heptane, 8.0 ml.,, 0.024 mole, is added at such a rate that the reaction temperature
does not rise about 10°C. As soon as all of the alkyl lithium reagent has been added,
25 the reaction mixture is transferred under nitrogen to a second vessel containing 12 25
chloro - 3 - bromopropane, 9.6 ml., 0.100 mole, at 25°C.; addition is made dropwise.
The mixture is stirred at 25°C. for one hour, then is heated and refluxed for an addi-
tional 30 minutes. The solvents are removed by distillation in wacuo, during the dis-
tillation, two 20-mi. portions of dimethylformamide are added and distilled to insure
30 complete removal of unreacted 1 - chloro - 3 - bromopropane. The 9 - (3 - chloro-
propyl) - 2 - dimethylsulfamylthioxanthene, which remains as a yellow oil residue after
distillation of the solvents, is then dissolved in 30 ml. of methyl ethyl ketone and 1-
methylpiperazine, 0.01 g., 0.04 mole is added. The resulting mixture is stirred and
refluxed for 15 hours, then the solvent is removed by distillation in vacuo and the resi-
35 dual oil is dissolved in 25 ml. of ethyl scetate. The solution is washed twice with 50 35
mi. of water then the basic product is extracted with two 50-ml. portions of 1N hydro-
chloric acid and the separated organic layer is washed twice with 50 ml. of water. The
aqueous washings are combined with the acid extracts and are washed with two 25 ml.
portions of ethyl acetate, the separated aqueous layer is made strongly alkaline (pH 12)
40 with sodium hydroxide pellets, and the liberated product, which separates, is extracted 40
with two 25 ml. portions of methylene chloride, The organic layer is washed with two
25 ml. portions of water, then is dried over anhydrous magnesium sulfate and the sol-
vent is removed by distillation. There is obtained 7.58 g., 85%, yield, of product as the
free base. The free base is converted to its dimaleate salt by dissolving the base in 10
45 parts by weight of isopropanol, treating the solution with a solution of 2 molar equiva- 45
lents of maleic acid in 10 parts by weight of isopropanol, removing by filtration the
crystalline precipitate and recrystallizing the precipitate in methyl ethyl ketone. The
dimaleate salt melts at 174—176°C.
ExampLE 11
50 The procedure of Example I is repeated substituting for the 1 - methylpiperazine 50
stoichiometrically-equivalent amounts of other appropriate 1-substituted piperazines.
There are obtained the following 9 - {3 - (4 - substituted - 1 - piperazinyl) - propyl]-
2 - dimethylsulfamyithioxanthenes:

NS_

rra_)




9 - (3 - dinethylam nopropionyl) - 2 - dinethyl sul fanylthi oxant hene

To a mxture of 9 - acetyl - 2 - dinethylsul fanylthi oxanthene, 54.1 g.,

0.155 mole  prepared as described jin Preparation C isopropanol, 100

m ., parafornmal dehyde, 10.6 g., 0.32 nole, and di net hyl am ne

hydrochl oride, 16.4 g., 0.200 nole, there is added 35 1.0 M. of

concentrated hydrochloric acid. The m xture is refluxed in a nitrogen atno-

35 sphere for 24 hours, then is concentrated to 1/2 vol une by

distillation of part of the solvent in vacuo. The concentrate is

treated with 60 ml. of ethyl acetate_ tA8¥4he ni x- ture is ddoled

to 5[err]C. whereupon the crystalline product precipitates. This is renoved

by filtration and, after drying, i .8 g., and nelts at

177-181[err]C. After two 40 r St zations fromisopropanol the

product is obtained as the nonohydroeti orl d&eap addi tion salt

mp., 187-189C The procedﬁf‘? e s repeated substituting for the

di mret hyl am ne hydrochl oride a St cii-omet ri cal | y- equi val ent anount

of di - [err] - butylam ne hydrochloride, There is obtained 9 - (3

- di - n - butylamnopropionyl) - 2 - di__}ﬁ_et hyl sul f anmyl t hi oxant hene. 45

The procedure is repeated substituti®fchgggthe 9 - acetyl - 2 -

di met hyl t hi oxant hene 45 st WH:BHEMOHI cal | y- equi val ent anmount s of

the appropriately substituted 9 - ac¥:}|(CH.)2- substituted -

sul f anyl t hi oxant henes of Preparati or%SHiThere are obtained the fol | ow ng

9 - (3 - substitut ethe prodddhrd QP ERRIpRNYik tepeated subslkiptd ddidhRBletrically equiva-

sul f anyl t hi oxantlive resined thelPo- diethylsulfamylkhyostimpiehd o Preparetioh @ fadbl dotraéponsal t s:

[err] 10 ing) @ ~ dimethylsulfamylthioxanthene. There is obtained 9 - [3 - (4 4 meByipiger-| [ §" r]

PREPARATI ON' E @iy - propyl]2 - digghylsulfamyldgiorantheger | . 1 - piperazinyl) - 1 -

hydr oxypropyl] - 2 - dimethyl Exaupce 11T

sul fanyl t hi oxant her¥e procedure of Examplk Inis xdpenteel satfstitBting a Boichiometrically equiva-

di met hyl ami nopr d%xiéﬁw%{’ff-mié?’l’mat ‘mﬁ’ﬁi@g}gfﬁ’ ?ffﬂigé%aﬁ,m %’5‘ COC;IICSPO&ﬁgﬁwe

nydrochl or e, BRI il o Sachuuinly [t pmoution” g, 2

mole, in 15 volatile amines, such as dimethylamine and methylethylamine, a pressure reaction
apparatus is employed. There are obtained the following 9 - (3 - alkylaminopropyl)-

2-sulfamylthioxanthenes:
. R,
oNl
H/C\C\HZ Ry

CHz
CHy-A




40 m . of isopropanol is refluxed in a nitrogen atnosphere for 3 hours.

Et hyl acetate, 200 M., is then added and the m xture is washed
twice with 100 mM . of—water, _the organic layer is separated and
dried with anhydrous sodium sulfate, then the solvent—+s—-  —_renoved by
distillation in vacuo. The 9 - [3 - (4 - nethyl - 1 - piperazinyl) - propi-
20 onyl] - 2 - dinethyl sul fanylthi oxant hene which renmains as a residue
is treated with a 20 solution of 3.03 g., 0.08 nole, of sodium
bor ohydri den 100 nl. of ethanol. thg(s” m xture is refluxed under
nitrogen for Sﬂgours, S Ccouted—and—sthated with an equal y vol une
of water. The am-no_alcoMol is extracted 3 tigres with equal—voluomes—of

et hyl &kt at e. or gani C, Fayer 7 s—separated and is dried with
anhydr ous magnesi um sul ;Eg?e, 25 Nb?‘ﬁ%“%‘%@ﬂmzd}s—remved—by )

distillation I ea¥ing th&%roduct -aNcH,oMNt@L, R (?&9 25 sol i d.
The procedure CH,repeat Qﬁasubst i t“%%:% st E)i chi gr)ée rl“géfzpyzﬁqui val ent
anount s of appropriately s 'chU@CéﬂCHLCFmﬂa,;d:m@gz_f_or

1- et hyl pi per a%ne. TheCHel | owi Ng-:cH, SN, _
(4-substi t ut edeg; pi per agjnyl ) - 1- hydr o"xypr(ggﬁ??%cﬂmf%i%ﬂguﬂ anyl t hi oxant he

nes are 30 obt ai ned: NCH,CH,N(CH,CH,CON(CH,),CH,CH,— o
30 Jerr] CH, CH, _Na'ﬁq?_fg&(ﬁl on is repeated substituting a
oF 250 2CH20CH2C(}Q)CH2CH2_

stoichiometricafly- equia/ﬁal ent anount
di met hyl ami nopr opi onyl )™~=% 2 - di?@%ﬂz@ﬂim(emd}igbb%%}} ﬁlﬁne for the

cor r espondi ng CH, Zn, di met h_\&éﬁllcml conpound. *Th&re is obtained 9 -
[3 - (4 - net E}‘l{,pi perazinyl)- 40 : CHyGH PHePY)CH,CH,2- -

di et hyl sul fanyl'thi oxant$kne. —NCH,CH,N(CH,CH 40
EXAMPLE |V CH, CH, ._9N(';ch?ﬁz' gf - 2%%?}#2/?1{2?1{1*- pi perazi nyl) -
propyl i dene] -, 2 - 2CH,N(CH,CH,COC,H,)CH,CH,—

di net hylsulfaﬂy#thi oxakfhene  —NCH.CH.N |l yfion of 12 g. of 9 - [3 - (4

- nmethyl - 1 enpi perazbﬂxl) -1 - h zdrax%f@% JCHGH,— 5 .

di met hyl sul famyl t hi oxarithene i n 2 HCHNICOpYE,Jol, 0, LS cooled to O[err]C. in
3

an ice 45 bat@Hand 18. 4NHyy caf orus oxychl oride dissolved in
60 m . of pyrdgine is ded 28&61\5%8§§.%%ﬁ52$ﬁm ure is allowed to

warmto 25[err]'C. during 30 mi nuNEE.CHpS0ONEERI@H i mrersed in an

l)C ne— -
80C. oil bat &Hsf or an caq,ditional_ﬁ%p“g%z es, The dérﬁ[‘ brown reaction
mxture is cgﬁed to ZCSJerr]C. t hen?®i ?‘%Qﬁ B§He—50 g. of ice. After the
]

ice has nelte ,s ‘NCH2CH2N(COC3H5)C¥?CH2—

1,067,471 CH
CHs CHx _NCchHgN(SO2CH2CH2CH3)CH2CH2_
CH
~NCH,CH,N[S O,N(CH,CH,),]CH,CH,—
*‘CHchzocHgCHz_

cucn —NCH2CHaN(CH2CH2OCHECHEOH)CHECHz—
:CH,CH,CH,CH,— ——NCHgCHgN(CH2CHZSOzNHz)CHSCHg-

————

Thioxanthene ;
€ne 1s converted to 9 - @3- chloropropyl) thioxanthene by the procedure

of Example I. This is €0
. nverted to sodi - i
sulfonate by the procedure of Prepar::)ioilmx 9Thissi ’ chlor(_)progyl) e - 2

5 chloropropyl) -2. sulfamylthioxanthepe by.the pr

y the same procedure, substityri ichi
appropriat o > Substituting stoichiometrica]] i : 5
s 111)11; anIl)yltahieo ;ﬁ%?néoznaénglonég, theﬁe are obtained 9 fa(3y- ec?}:;x?;i‘lgp;rll;ougt?nofhﬂ}e
Th 2 = (3 - chloropropyl) - 2 .- 5, _ - £-Inethyl-

10 nitrogeneaigrzf,ns‘g]f:ugylthxoxamhenes bearing orae or mgre 111) Uéi’(l)sulfamylthxoxamhene.
Diperazine, stomis ; nSetrll?(}:,altl};ree%?icecllure of Example I, substig:xtinge?:r (Eet}l]e s;lf:}r)ngrl

9 - [3 - (4 - methyi - -cquivalent amounts of appropriate] ituted bacee e

1 Std - 1 ooy ot 2 i A
toxanthene and 9 - [[3 . [47 . (rep b 22myl] - propyl]] - 2. Tsulfamsl.

] - - (beta - methylsulfamy]-

15 propyl]] - 2-»n. butylsulfamyl[thioxar(wtﬁ:;le. hydroxyethoxyethyl) - 1 piperazinyI}i -

10

15

P
9 - Adcetyl - 2 _ y; .
§ulfamy1thioxa3:1thene, lgfE’IZetgylmlfamyltIzzoxant;,ene

y d > ure Of Pl‘eparatlon B,



t he aqueous solution is saturated with potassium carbonate and the

| iberated oil is extracted with three 150 nml. portions of ethyl
acetate. The solvents are removed from t he separated organic | ayer
by distillation. The product, a Iight brown anorphous solid,

remains as a residue fromthe distillation. The free base is dissolved in

50 M. of 5 acetone, is treated with two stoichionetric equivalents
of maleic acid in 50 m . of 5 acetone and the white crystalline
dimal eate salt i.s renmoved by filtration._ There is ob- tained 12. 3
9., 47%yi -160. 5[ e 196t i zat | 15

et hanol ) . additional 3 HollS.ETHRIMER@MAUhiRuieSs fHeP Gk drithilddShll bfddiyngeta@r the 2 -

di met hyl sul f annd with @xalnefreigh aqueous ammaopiugi dbloriderselinianc el lyyer gueisepat-ent  anount s

agetate wxpg gand then
of 1 hg ot he{j %ﬁ%ﬁeﬁgg 1SFE lg?(()yn e pro%%ct is puritie ‘MHSF% tés rl:g.hod of Teltéﬁar?;r]rl] E. Ther elO
are obt a'sne J. Org. Chem. 23 646 (1958): The gummy residue is treated with 7.0 g. of Girard

- - “T eagent Y binenéiyRllyXyvhidable XcarboRinfe IR Zdi ylammogllf) Rilodidaene -
9 - [[3-[4 ’é hyé I h) ridity] briiad ] 2
di - n’éydn ]de uthicé_ tbtl] iPCEREY h.e[tiﬁ(15 Ié;;d}md described by gmird [in [ szgm;zc[ 4 - (3 -
hydr oxypr opyl )S‘ynt eses, ? 3 &@r% a met acry1 carboxylic
0 exc &{ resin o mes 1Z€, § « erhte C-50
met hyl Su'l anyﬁi s Co,, Phrladelphl Iofeth of'%bﬁl%u' faf6y| -1
- pi perazi nyl )‘Ambeﬁlité)’piyh I Sﬁﬁ Trad2 Markd ThefRydre is reliErxed for cne hour, then is
sul f anyl t hi oxaqvleh@q]é5°c diluted with 80 ml. gf watfr3ind filteted. Thpeﬁlhgzct is .stlrg_ed.forplﬁper azinyl) -

propyl i dene] hl.%s Wll I}Lﬁwf ﬁiy;% (aﬂﬁ;g.\ ehydefand the p. é‘ﬁl ¢ Prfsipitates as a
EXAVPLE 3 20 " o bt e AT b al e S 1§ﬂfarﬁﬁmgka%eéubst i uting
for the 9 - [ SwichidmbtricallRtyliyalent andfints of other applo pnatEly-p@Etﬁlitd:msyllfamylth:

hydr oxypr opy| pntheng of RéparatidnyB. STHere zopry dbtairied drfollogivg st wrghi &- substi-

metri cal | y- eqtittal @Ry HiRsenteasof appropri at el y- substit ut ed

pi per azi nyl - hydr oxypr opyl f | t hi oxant henes prepared by the
procedure of Preparation E from ' d v pi perazi nes and the
di met hyl am nopr opi onyl sul f anyl t hl ox&nthene fﬁ“mr ochl ori des of 25
Preparation D. There are obtained the \chol | ow ng pi perazi nyl propyl i dene

sul f anyl $di ox- 25 rant henes: [erﬂ 18 20
1, 067,471 _—
CH, CHzCHa
CH, CH(CH,).
CH, CH,CH,CH,CH,
CI-I2CH3 G'IQCH:;
25 —CH.CH,CH.CH,— 25
. —CH20H2CH2CH2CH2'—'
—'CHchzoCHchz—
~CH,CH,N(CH,)CH.CH,—
~—CH,CH,N(CH,CH.CH,)CH,CH.—
30 PREPARATION D 30

9 - (3 - dimethylaminopropionyl) - 2 - dimethylsulfamylthioxanthene

To a mixture of 9 - acetyl - 2 - dimethylsulfamylthioxanthene, 54.1 g., 0.155 mole
prepared as described in Preparation C, isopropanol, 100 ml., paraformaldehyde, 10.6
g., 0.32 mole, and dimethylamine hydrochloride, 16.4 g., 0.200 mole, there is added

35 1.0 ml. of concentrated hydrochloric acid. The mixture is refluxed in a nitrogen atmo- 35
sphere for 24 hours, then is concentrated to 1/2 volume by distillation of part of the
solvent in vacuo. The concentrate is treated with 60 ml. of ethyl acetate then the mix-
ture is cooled to 5°C. whereupon the crystalline product precipitates. This is removed
by filtration and, after drying, weights 47.8 g., and melts at 177—181°C. After two

40 recrystalhzanons from isopropanol the product is obtained as the monchydrochloride 40
addition salt m.p., 187—189°C,

The procedure is repeated substituting for the dimethylamine hydrochloride a
stoichiometrically-equivalent amount of di - # - butylamine hydrochloride, There is
obtained 9 - (3 - di - # ~ butylaminopropionyl) - 2 - dimethylsulfamylthioxanthene.

45 The procedure is repeated substituting for the 9 - acetyl - 2 - dimethylthioxanthene 4
stoichiometrically-equivalent amounts of the appropriately substituted 9 - acetyl - 2-
substituted - sulfamylthioxanthenes of Preparation C. There are obtained the following
9 - (3 -~ substituted - aminopropionyl) - 2 - substituted - sulfamylthioxanthenes as the
hydrochloric acid addition salts:

980!
50 S 50, N<:4 50

W o 5
CH;
\CH N(fH3)2 Hl



[err]

2- D et hyl sul f anyl t hi oxanthene - 9 - one

PREPARATI ON F

160 m ., at 5C. is treated with 100.5 g. (0.50 nole) of o- 5

br onobenzoic acid. The mixture is heated in an oil bath at 100[errJC

2[ err] hours,

151. 5- 154 err],

sol ved in 200

Chl orosul fonic aci d,

f

or

is 5 poured onto crushed ice, and the 3 - carboxy -
4 - bronobenzene sul fonyl chloride I nternedi ate, mp.

m . of liquid dinethylamne, the solution is all.owed to
evaporate ts dry- ness, and tH®6%4%i due is dissolved in water.

solution isS carefulTy acified wth con-" 10 centraled hydrochloric

acid and the precipitated froduct is filtered. ter one crystalli-

zation fromwater, the drig product wei ghs 90. CCH,CH,58% yi el d, m p.,

174-177[err] .

di et hyl sul f anyl benzoi c aC|a 123

hydr oxi de pel
| soanyl 15

10

15

20

25

30

35

40

45

10

is isolated by filtration. The sulfonyl. chloride is dis-

The

Two Gtacrystal lizations frdd@#ser raised the nelting
point to 176-177.5[err]. Ei% A m xture c%ﬁég%cﬁﬁ%ﬁn - 5 -

g., 0.40 nole, 7°7° pot assi um
ets, 56.8 g., 0.85 nBLGHAHhCHmanoI 45 m ., 0.44 nole,

5

al cohol , 1000 n1 , angg§§?§gﬁ%§§ﬂde (2.0 g.) is heated to

boiling and the water which —CH,CH,N(CH,)CH,CH,—

—CH,CH,N(CH,CH,CH,)CH.CH

PREPARATION E
9 - [3 - (4 - methyl - 1 - piperazinyl) - 1 - hydroxypropyl] - 2 - dimethyl
sulfamylthioxanthene

A mixture of 9 - (3 - dimethylaminopropionyl) - 2 - dimethylsulfamylthioxan-
thene hydrochloride, 17 g., 0.039 mole, and 1 - methylpiperazine, 20.0 g., 0.2 mole, in
40 ml. of isopropanol is refluxed in a nitrogen atmosphere for 3 hours. Ethyl acetate,
200 ml, is then added and the mixture is washed twice with 100 ml. of water, the
organic layer is separated and dried with anhydrous sodium sulfate, then the solvent is
removed by distillation in zacuo. The 9 - [3 - (4 - methyl - 1 - piperazinyl) - propi-
onyl] - 2 - dimethylsulfamylthioxanthene which remains as a residue is treated with a
solution of 3.03 g., 0.08 mole, of sodium borohydride in 100 ml. of ethanol. The
mixture is refluxed under nitrogen for 3 hours, is cooled and is treated with an equal
volume of water. The amino alcohol is extracted 3 times with equal volumes of ethyl
acetate. The organic layer is separated and is dried with anhydrous magnesium sulfate,
then the solvent is removed by distillation leaving the product as a white, amorphous
solid.

The procedure is repeated substituting stoichiometrically-equivalent amounts of
appropriately substituted piperazines for 1-methylpiperazine. The following 9 - [3-
(4-substituted-1-piperazinyl)-1-hydroxypropyl]-2-dimethylsulfamylthioxanthenes  are

obtained :
@S :©\
2 50, (CH3),s

H” \cHon

V4
CHN  N-X
s

X

CH,CH,OH
CH.CH.CH,OH
SO.N(CH,),
SO.CH.

The reaction is repeated substituting a stoichiometrically-equivalent amount of 9-
(3 - dimethylaminopropionyl) - 2 - diethylsulfamylthioxanthene for the corresponding
2 - dimethylsulfamyl compound. There is obtained 9 - [3 - (4 - methylpiperazinyl)-
1 - hydroxypropyl] - 2 - diethylsulfamylthioxanthene.

Examrre IV
9 - [3 - (4 - Methyl - 1 - piperazinyl) - propylidene] - 2 -
dimethylsulfamylthioxanthene
A solution of 12 g. of 9 - [3 - (4 - methyl - 1 - piperazinyl) - 1 - hydroxypropyl]-
2 - dimethylsulfamylthioxanthene in 20 ml of pyridine is cooled to 0°C. in an ice
bath and 18.4 ml. of phosphorus oxychloride dissolved in 60 ml. of pyridine is added
dropwise. The mixture is allowed to warm to 25°C. during 30 minutes, then is heated,
immersed in an 80°C. oil bath, for an additional 30 minutes. The dark brown reaction

mixture is cooled to 25°C. then is poured onto 50 g. of ice. After the ice has melted, .

10

15

20

25

30

35

40

45



1,067,471 19 fornms is
collected in a Dean Stark receiver. The heavy nmass is stirred under refl ux
for 18 hours, then the solvent .is distilled in vacuo. The residue is
treated with 600 nl. of water then the mxture is filtered through
a bed of filter aid and the filtrate is care- fully acidified with
concentrated hydrochloric acid. The precipitated solid is renoved 5
by filtration and is crystallized frombenzene. There is obtained 93.4 g.,

yield, of 2- 5 . . phenyl thio - 5 -LU7#Ht hyl sul fanyl benzoi c_aci dm p.
215-217[err] C. the a olu 101 rggt H{e& tﬁdpoalg Tnugalrb%n lﬁ ??bmt d oﬂ B heat ed
to 70[err] and 2extra thitk @50 mD portiéHs of ethyl acetate, TR 43 e®@BAO0I C aci d,

33.7 g., 0.10 nohke stpsraadidtgﬂhld layeob)ednqnﬂnton Ghe ptothet, mdigipttbragm amorphous solid,
t enper at ur e5| mmmr%tnelayarri:ssles frprg t@o% gn Abg vglte ‘Z’@t polislygd i 0 mlhe nj xéur e
becormes 10 SR BhetioE el fete %o il'gd N AR at ur

drops to 70[err] me&”i 13 1S 47341 ik, nitg 158-——1605°C (Gtkeld @ Elﬁiaﬁon m &Han&9d| tional
thirty m nutes. TheTWIlﬁedtﬁd’llslr&eit&&ﬁbmﬁﬂhﬁﬂw n}&m dHynethylmlfamylthloxanthmur ed onto

ice, and th@ pr ogg’[é lomeglcekteﬂlavﬁeefohwmhoféhl ohenfubstitpred jtijoxapthehes ¢f Ricpdme-t hr eg, 150

m . portionS of %,S0 r ol yti.on, tW ce

with 100 su f ﬁgﬁihe&}ﬁmox’ghﬂzr?leﬁ%\%} ﬁg %% gtggnseﬁnagng}s)l um

sul fate, and the @;tgﬂvu%m lienWedydk&ypmpyl) -hty- pips&h&ll]atm«pyhdbm]}y; eldi-21.4 g.,

67% vyi el d, pr ulrgg

procedure i repgﬁ)fg {j %g??’lf%gl a’E’E] lch?‘Beﬁ%t“?’lP cﬁ’f"P‘S}‘gﬁ’ﬁhl Galdé?ﬁhybrmunfss of
stetyse

appropriately su amtnﬁs 1f QipefblzinR} NyrbgTieAq -anddibtfyidiBamy ey ©

necessary t 0 i nSumtiene. OI’T'D eneous react I on syst em an appr opr i ate
quantity of benzene heTerc um % a’ﬁ? ExmapLL Smutmgf bsngcltgvi'l ed -
sul farryl t hi Xant he perazinyl; - § @f}g? E%é mcttg‘lsgf J é?tlb e_ stoichio-

t

PREPARATI ON G 35 metric: 111y-equ1vale prHhtE]Q-Subst p1 srazin xygroppil OB, are
pl aced i n a 3- nesitfedylthiogalbe s@reparéBiSby the procedutti ¢l Riepatatitn B foonabsiser, stirrer

and droppi n% fun@,@?f;ﬂ:}&h E %h ar@flz nydjuffoey g@wamhm@ dhydrmh@n i it ai ned in
t he appar atts t h GHQhhe chEe PE4 f"f’egﬁe R N R SR R S

5 of dry tetrahydrofuran crystal of iodine and 0.2

m . of et hyl  brom de are 1fij:~andj after the reaction .
has 40 subsided a solution |gof : 0 060 nole, of 2 - nethyl -
3 - dinethyl - 40 am noprop éﬂ in 25 m. of dry
tetrahydrofuran is added dropw se over %ﬁﬁ@Ldﬁd of 30 m nutes. The
m xture is stirred under reflux for an additional 30 mnutes, then

is cooled to roomtenperature. 2 - D nethyl sul famylt hi oxanthene - 9 - one
(9.58 g., 0.030 nole) is added in divided portions over a 90-m nute
period and the resulting 45 reddi sh-brown slurry is stirred at room
tenperature for an additional twenty hours. 45




Most of the solvent is renmoved under reduced pressure, the residue is

treated with 150 m . of 1N anmmoni um chl oride solution, and the

precipitated white solid product, 9- (3 -_dinethylamino - 2 -

met hyl propyl) - 2 - dinethyl sul fanyl thi oxanthene - 9 - ol, is

removed by filtration. 50 The reaction is repeated substituting

for the 3 - dinethylamno - 2 - nethyl propyl 50 chloride a

stoichionetrically equival ent amount of 3 - di - (n - butyl)amno - 2- -

met hyl p¥opyl chloride; there is obf&4itd 9 - [3 - di - (@ - butyl)amino - 2

- met hyT- propyl] -g2 - dinmethyls fanyfthl oxanthene - 9 - ol. -

The procedure is anyl t hi oxant hene -

9- 55 one t he @her 2- sm§t| t ut ed(m;ﬂ:HmCth oxant hene - 9 - on&s of

Preparation F. Therg_are

1,067, 471 ai ned ?Iﬂe foll ovm CHSEECHMA di net hylamno - 2 -

nmet hyl propyl - substl(m!,ted t hi opt; CIQOf ooy, [err]

EXAMPLE VI 15 (3 - d| rret hyl am no - 2 - nethyl propylidene) 2 -

di met hylsulfarrylthl%nt heneCHq 5 CH,CONG. . (3 - dinethylamno - 2 -
met hyl propyl) - di r@ghyl sul f@ﬁ}/l t hi oxa@}p@pg &;H ol, 12 g., is

di ssol ved in 300 m . ‘of 2N hydrochloric acid, the’mxture is filtered and
the filtrate is refCHixed undéis nltrogeﬂfh‘@@\f@fhburs. The reaction mxture

is then cool ed made b |c to pHC}:%lg ,ﬁfidlti on of 10N aqueous sodi um
hydr oxi de sol ution arfd t he 2 | i ber id product is renoved by
filtration. The basetjs dissoliyed in 1@H@MIEHy 20 wei ght of et her
and the hydrochloride salt is preC| pit lESJ {{ by treatnment with
dry hydrogen chl oridé 11.3 3, 82% vyi @'{ﬂg}{?ﬂ ¢ vﬁqfh deconposi ton),
130[err] C. CH, Anal. ngl cd. forcHen/dods . [err]: C, 55.19; H,
6.40; N, 6.13. Found: C, 55.15; H,
6.16; N 5.095. CH, CH, CH,CH,COCH;

CH, CH, CO,CH,CH,CH,

CH, CH, CONH,

CH, CH, COHNCH,

CH, CH, CON(CH,},

CH, CH, COCH,

CH, CH, COCH;

CH, CH, S0,CH,CH,CH,CH,

CH, CH, SO,N(CH,CH,CH,CH,),

—CH,CH,N(CH,)CH,CH,~ CH,CH,CH,0H

—CH,CH,0CH,CH ,— CH,CH,OH

CH,CH, CH,CH, CH,CON(CH,),

PREPARATION F
2-Dimethylsulfamylthioxanthene - 9 - one
Chiorosulfonic scid, 160 ml., at 5°C, is treated with 100.5 g. (0.50 mole) of o-

5 bromobenzoic acid. The mixture is heated in an oil bath at 100°C. for 24 hours, is 5
poured. onto crushed ice, and the 3 - carboxy - 4 - bromobenzene sulfonyl chloride
intermediate, m.p. 151.5—154°, is isolated by filtration, The sulfonyl chloride is dis-
solved in 200 ml. of liquid dimethylamine, the solution is allowed to evaporate to dry-
ness, and the residue is dissolved in water. The solution is carefully acidified with con-

10 centrated hydrochloric acid and the precipitated product is filtered. After one crystalli- 10
zation from water, the dried product weighs 90.0 g., 58% yield, m.p., 174—177°. Two
recrystallizations from water raised the melting point to 176—177.5°.

A mixture of 2 - bromo - § - dimethylsulfamylbenzoic acid, 123 g., 0.40 mole,
potassium hydroxide pellets, 56.8 g., 0.85 mole, thiophencl 45 ml., 0.44 mole, iscamyl

15 alcohol, 1000 ml., and copper powder (2.0 g.) is heated to boiling and the water which 15



25 By the sane procedure, after substitution of a

stoi chionetrically-equival ent anobunt 25 of the correspondi ng
thioxanthene - 9 - ols fromPreparation G for the caorresponding

di met hyl sul fanyl t hi oxanthene - 9 - ol, there are obtained the follow ng 9

(3 - dialkyl- -am'no - 2 - alkylpropylidene) - 2 -
al kyl sul f anyl t hi oxant henes: [err] 40 By the sane
procedure, there is obtained 9 - (3 - di - [err] - butylamno - 2 - i- 40

propyl propyli dene) - 2 - dinet hyl sulP&#jl t hi oxant hene fromthe

cor respondi ng ft s 1s col[ected in a @EQIE Iggi&erecewgr T&l heQJy 15:1'%569 Q{r?etdllﬂa‘cr %ﬁux

1,067,471 for 18 hours, then the solvent is distilled in vacuo. The redidue iSofAMP
The hydr ochl or éfowade it e histriro s fivarkd thedugtOa bed oBﬁlterdldrmd lﬁhmen reepyl i dene) -

|hiﬂ!m4®dl"fﬂér§¥;!s€tg ﬁ% Yﬁfﬁélﬂ%c Rift % i Aerers Ve%m acgtone

2
sol ution f theY Fiprgaen and is ]}}J ] f;z Eotidofit%i ni ng a

J 5 di
st oi chi omet ri c&l° tééggﬁﬁ\fﬂc a6l a k&7(ﬁ&hd12arpdengma;pos agi-ng the
resul ting sol uﬁ‘xttbﬁsulfamylbenzmc acid, 33.7 g., 0. 10 mole is added in one portion; the reactio

Ot her- acid addte pas#fuIs g l'f’@liy fijger @NSNFQF rat 5&‘?@? g‘ge:z:mnds f the
pr e- 84 TNt ﬁ'ﬁﬁ%’f Sl cl,de;%px elsprepar ed by

this sane pr oc EH1 @nto ice, and the BRRUO K lektEhcdd @it &lo&ﬁdrﬂ is l%sdd’d le:eCUaCI d,
hydri odi ¢ aci dml potripasef &eteg] witk i190r mic ofaTi; dediyxh crgbonate solution, tyi¢gorithclOBCi d,

d fee Ivent rempved
tartaric CI d, nlggstm%}tflgntkggr%%g% 4q;?:(6a‘;1}2’ yleﬁ,crgf prﬁﬂlcq n‘iﬁmg ?;cé 1 gp 77. 5°Te 15

EXAVPLE \)I The procedure is eated subsmutm stoxchmmetr1ca11y-equ1vale11 amounts of
Separati on Of hopepBit ﬁsugsmutc[d mines fér dim&h )ﬂme-an(ﬂ.usmg,pﬁh&e hétZskaty/ 1o Jinsure
propyl i dene]  a 2emogencous reaction system, an appropriate quantity of benzene, The following

di net hyl sul T angdditinah Rarfelpiiiyed - sulfamylthioxanthener - opey 2 gPPiNF ree base

conprising a cis/trans m xture pr aged by the proce- dure of
Exanpl e 126, 4.44 g., 0.010 nol e, , -118[err] C., is dissolved gn 50
m. 15 of hot 500% aqueous AMere is added thereto a

solution of oxalic acid dihy- 15 § dza_e 2.5 g., 0.020 nole, in 50
m . of the sane solvent. Crystallization is allowed to
R, R,
H CH,
H CH,CH,CH,
H C(CH,),
25 CH, CH,CH, 25
'CH, CH(CH,),
CH, CH,CH,CH.CH,
CH.CH, CH.CH,
—‘CH2CH2CH2CH2—'
30 —CH2CH2CH2CH2CH2—' 30
—CHZCHzocHQCHz—— .
—CH,CH,N(CH,)CH,CH,—

—-CHzCHzN(CchHZCI{a)CHchz—'

PREPARATION G

35 Magnesium turnings, 1.44 g., 0.060 g.-atoms, are placed in a 3-necked flask pro- 35
vided with a condenser, stirrer and dropping funnel. An atmosphere of dry nitrogen
is maintained in the apparatus throughout the reaction. The magnesium is covered with
5 ml of dry tetrahydrofuran. A crystal of iodine and 02
ml. of ethyl bromide are added and after the reaction has

40 subsided a solution of 8.14 g, 0.060 mole, of 2 - methyl - 3 - dimethyl- 40
aminopropyl chloride in 25 ml. of dry tetrahydrofuran is added dropwise over a period
of 30 minutes. The mixture is stirred under reflux for an additional 30 minutes, then
is cooled to room temperature. 2 - Dimethylsulfamylthioxanthene - 9 - one (9.58 g.,

0.030 mole) is added in divided portions over a 90-minute period and the resulting

45 reddish-brown slurry is stirred at room temperature for an additional twenty hours. 45
Most of the solvent is removed under reduced pressure, the residue is treated with 150
ml. of 1IN ammonium chloride solution, and the precipitated white solid product, 9-

(3 - dimethylamino - 2 - methylpropyl) - 2 - dimethylsulfamylthioxanthene - 9 - ol, is
removed by filtration.

50 The reaction is repeated substituting for the 3 - dimethylamino - 2 - methylpropyl 50
chloride a stoichiometrically equivalent amount of 3 - di - (» - butyl)amino - 2-
methylpropyl chloride; there is obtained 9 - [3 - di - (» - butyl)amino -~ 2 - methyl-
propy!] - 2 - dimethylsulfamylthioxanthene - 9 - ol.

The procedure is repeated substituting for 2-dimethylsulfamylthioxanthene - 9-
55 one the other 2-substituted sulfamylthioxanthene - 9 - ones of Preparation F. There are 55



proceed at 25[err]C for 20 hours. The crystalline dioxalate salt, which
forms, is renoved by filtration and is recrystallized from 50%
aqueous ethanol to vield the pure_ isoner ~ dioxalate salt, mp.,
229[err]C., with deconposition. This is reconverted to the free base 20
by treatnment w th aqueous potassium carbonate, is extracted with

di chl or onet hane and, 20 after evaporation of the organic layer, is
recrystallized fromdiethyl ether. There is obtained 2.36 g., 53 %
yield of tde pure isomer, mp., 1231867144, 6[err]C. . The not her
liquor fromth arc i [ On copn r.lsomer, is:
concentr at e d | ebiiilneg IBC {)p Wlﬂé a 1§0naf élmégtiiﬂhno ? mgthggrﬂ%’?fubglﬁte%&hl\?&{-t h aqueOUS
pot assi um 25 car bonat e and the suspensi on is extracted with "'

di chl oronet hane. The di chl or onet hang is renoved by distillation

and the residue is recrystallizg hrlrres from di et hyl et her
and there is obtained the other pure- ioe N/@ 90 g., 20%yield, mnp.

147. 5- 149[err]C. At one s’toaa"efg a I0\/t’/er rreltlng m)dlflcatlon mp ,
135.5-137.5[err] C. was ob- tajfed, and this was readily convert ed
to the higher nmelting formby seedi rtf afe"éther 30 solution with said
hi gher nelting form The_said higher nelting formand its |lower 30

mel ting nodification posgess t he herei nab%’ve descri bed enhanced

phar macol ggi cal apfivity. CH.CI1, 5
EXAMPLE | X IsorreCHzatlon of the IGﬂ(ﬁmzof 9 - [3-(4- nethyl - 1
- pi perazinyl)propyliden 2- 35 CHZC“%CHzCH
di et hyl sul f anyl t hi oxant hcé{ mp., 123. 6-H 54! 6[err] C 35
This isoner, isolated by the procedutgcejcizample VIIl, 50 ng., is heated
inb5 10  m. of 2N hydrochl orie—CaI;CIiz(lthHzCsLeam bath for four hols.
The m xture is evaporated he resi due which
conprises a mxture of the isoneric, % &@HZCHZ chlorides is
separated by the fractional crystal 11 Zat i on fechnl gque of Exanple VIII into

thﬁ_‘; di oxal ate of the form rreIEtmm’%]Eélti 123 6- 124 6[err and the
d| oxal at e”of t e 0 “°‘ 'methylePY‘d g J;H‘? % E;&‘ﬁ‘;]h@g‘ Thi ¥

r(| 1£net meth yé [1 chrnL y lt 10X
latter isomner 5151239 N & rifMaki ifitered and
pot assi um car bew atRiteas refiaxed! emxrm @dnfoH4EKLB{TII1h€re‘a7dtxbﬂ mlx\tdat ﬁhheﬁ@ﬁmeund has t he
her ei n- madecfeni o MBS by piditior phHACHdeophmdinm dgdr e@alhtlta@md whet
VHAT WE d9 Al M plgrated 8 product is remav by l é@% be& npﬁ I’”é n Of
we1¥ht of elEir and the hydrochlorlde sal 1s precipita erefrom

conpound of th @nloride, 113 g., 82%, yield, m.p. (wit composnon), 130°C
[err] Whl ch conpri ses deh dyratl ng a conpound of the fornul a:
1, 067, 471 Anal. caled. for CpH; N,0,S.. HCI H.0: G, 55.19; Hp4.40; N, 6.13.

EXAMVPLE VI | The hydr ochiTsmmd S U FAP LGRS t of O - (3 -

di et hyl aggi nopr Opﬂ}J th& QB broveddre, after substitution m&h&t&&%&@%&ﬁaﬁ&@f&%henezsl S
prepared by m ufi thecaaspagitng aliexasbdnelt I90rbls(1’ffon{ hepaf'dheteG for the corredpaiéhgW t h an

agueous sol ut i eime@y nthe t-<9 édlowipm? efdt- dflkyhydr ochl ori ¢
5q aci d an&‘mé?/a%mw‘ﬁg ts'tﬂ af?ﬁm’é%f’lﬁ'tegzﬁn Y _
5

Q her acid addl t| s, of the new sul fanyl t hi oxant hene
conpounds of the pre- s |oanescr| bed in the above
exanpl es are prepared by this sare proce EHE“& enpl oyi ng acetic acid,
hydr obrom ¢ aci d, hydriodic acid, nlctmn(c@cqamuﬁ citric acid, phos-

30 R, R, 30
CH, CH.CH,
CH, CH(CH.),
CH, CH,CH,CH,CH,
CH.CH, CH.CH,
35 _CH2CH20H2CH2— 35
—'CHg CH2 CHg CH2 CHZ——
—CH.CH,OCH,CH,—
—CH,CH,N(CH,)CH,CH,—

—CH,CH,N(CH,CH,CH,)CH,CH,—

40 By the same procedure, there is obtained 9 - (3 - di - » - butylamino - 2 - i- 40
propyl propylidene) - 2 - dimethylsulfamylthioxanthene from the corresponding thiox-
anthene - 9 - ol of Preparation G.



phoric acid, tartaric acid, sulfuric acid, lactic acid and maleic acid. 10
EXAMPLE VI I | 10

Separ ati on of Isorrerrc 9 - [3- (4 - ethyl - 1 - piperazinyl) -

propyli dene] - 2- '

di met hyl sul fanyl t hi oxant hene 1,067,47he crystalline free base2l

conpri si n% a cisTtrans mxture prepas gwlghe proce- dure of”
‘Exanpl e ¥V,’ 4. 44 gpe hﬁf&m&lcmldeaddmrpsah ok 1&{idtkylafminoprosyliGin®s.oz ved in 50
m. 15 - of dnethyb@fmalchireauisne ishaepaled a;ydmtlhgme ageenashileioh phee dteo a

sol ution qf oxéPsF (!Vlthei‘* erughiuh lun @malmng a stoichigipesgically eguisalegt of hydrohbrierp| e, _in 50

m. of th SanéCl @th ?ﬁf;mn iibgﬂ ) ojragm@nq fipounds of the preP’ Ocesed at
25[err]C. for 2 bbisn dd e&fnyﬁxﬁa kpyx;apae Be8) fhis sk SiBceh@E TS, | S
r enmoved employingf dckticragitlj Iydrohrashici asldr Eyﬂrx ald] hipriecacifly conic 5@&%paqueous

et hanol to yi elPBoriclaed,saedc scidlpyuifpric acid, lactic aciqing wakriaedd- sal t, mp., 229[err]C.,
with decopposition. This is reconvei,:%_qﬂr_g Qmhe free base 20 by 10

treat ment Wi th sagu@enist RetharSd LB Canhoamt €,1 L pipexiikyBCL Sdpytitidnl] - 2-
di chl or onet hane and, 20 dimethylfufamytimpeatheriei on of t he organic | ayer,

i's recrystal i edel Ibasé ‘Smﬂ'Hér‘éf mixture prepared 8%-2.36 g.,
53 %yiel 15 of ﬁr oté f%:pee% anol there éle {Eﬁéﬁt?oi @ﬁﬁ%atgdgélg- 15he
ot her |i quor deanTthS @ &loleOiAaHD MIN ySthdba Zatxehormrﬁﬁmﬁa’mbmﬁ allbved @6 her

i

soner, is proceed aci€eiat 2abag. The wwtlioe ﬁrexahsasalt,dm;r:hé@ss, ist tymovedsi due i s

ated with agyndbiy llized from 50%, fonis

F bt ot « IR BB oSO el WIRER 00 2
<k di Stil | ati onfi@nslagoR@on aSﬂhd uﬁgam@ lajeRCis )t&:h@ﬂaihkeﬂ@d)xﬁ Bew@ dlenERneferiom di et hyl
et her and ther ebtaxglghddﬁﬁar,ﬁﬁdth@fgt?g%{;%w,@%aE%ﬁgg?Z@@Oﬁg}r : 200{01%“ el d,

m’ p - 147. 5- e mot: 10(13 (?\ra g’{ Z dlm}% Ly

modi fi cat gson, eﬁii‘ii’tﬁ“ ‘Zféi‘g ktlatied WHS didfloromethane. The kR &é hanand i s
was readily corsvem'be b&mlshhuﬁo aghee reselut isngerfsatlizedohres e hgmadihﬂ@l her 30
solution with sigtgtrc(i:angrt@rpelﬁ Obpellﬂfedr they otrigrme ixtmer, 80 k- {0 E‘Fld P 147d— or m and

; o t on y

its lower 30 taine Rﬁéhlwzgﬁ Qﬁg%elittgg?m fg@hopgg? g Slén see f ej:lﬁe%o-gp ve

descri bedsenhaggg g form, The said & thhg form and its lower 30
EXAMPLE 1 X melting dlcﬂﬂimﬁbm mistsﬂ rtheoixerhh%odesmrbedofbnh@nced [pBarmacpldgieal met hyl - 1
- pi perazi nyl ) petsigy| i dene] - 2- E ’ﬁl

di met hyl sul fa 6] o

35 35 Wi#l‘i“?“?’?%%ﬁ?i’;;ﬁ*&ﬁﬁ yne;g% plnpgﬁe el s fe Vi, 50
ng., is heated i nT51$ 1somer, 1solatechby that;roé’_ﬂ&hzh dwapleoniII; SQ_(mgd 1.«ohcala_d slt%am bat h

resi due which b op

chlori des4a s S@ﬂé&ﬁo’%&lﬁ De roh@nfemag:iﬂ lQﬂE%?ilrﬁﬁﬁcﬁﬂhé rﬁz;a fateQf ¢ e&ﬂnmeéﬁe Ofs0.
Exanmple VI i idgot 4. 5——149t¢1él“mk| laeaiserhe indontehial t olrenfreatbhst iwitly am tqueous

123. 6- 124. 6] er ; oy t‘blh |absgé1 S&’t"@dfﬁ Yff‘?élefv Hrivhigh ‘t°mP°“&@)has the herein- j ng at
147.5- 149[err] °"§a§]§ % e FE &5nVerted to the free base with an
-agueous potpaﬁSdeumare}&rpb@aaﬁoa oascoh@oﬂesnhd foedhid:n Exanple VI gwhich

pipound has t he herei n- o e described enhanced pharnacol ogi cal
vity. WHAT WE CL ’Ww 1. A process for
t-

“t'he preparation of a conpound of 45
whi ch conprises dehydrating a corrpou cgff-t—tﬁe forml a:

which comprises dehydrating a compound of the formula:

L

oH c\rfz
CHN_ NX

OZ \RI

or



[err] 22 1,067,471
[err] wherein [err] is a hydrogen atomor a | ower al kyl group
containing up to four carbon | atons, [err] and [err] are each a

hydrogen atom or a | ower al kyl group con

taining up to four carbon

atonms or when taken together with the nitrogen atomto which they are 5
attached, forma pyrrolidino, piperidino norpholino, or 4 - |ower
al kyl pi perazi no group, 5 and X is a nmethyl group, 2 -
hydr oxyet hyI 2 .- hydr oxypr opyl, d| rr?bd’?MbﬁUl farryl or 21
met hyl su-emy—etr-otps allu Ats—a UIEXaAI 1l:yEl anr o, 4 —al Kyl pi per azinyt, 4 -
hydr oxyal kyl - | £ IH-‘ ng ylgx xyal k - 4 -
carbany!al ky! i, GBRgRL G e Ece N e i per azi nyl
4 - dial kyl cay, Yol spLEtion Zbritiding dstoichidin é@]d)’tlled(lyrhlﬁnt pEifydrodiforic azinyl ,
4 - aryl nyalkngdpmpca@nm;hleresmngs digtign.ox aI K ony al kyl pi per.azi nyI -
acyl al kyl ther ac1dd 3 ney sul 1a }é pre—

I e al‘C
car boal koxypi ?ﬁi t:e acc ﬁéfm\f@ exam%e Zdalcealc)xdp nitric ac@iz hmé acid, h'os-
monoal kyl carb doaﬁarzclaay, sulﬁﬂcaqdjlaaic il Ermrdwqahpl per azi nyI 4 -
acyl pi pe};ﬁ- azi nyI 4 - aroyl pi pera2| nyI 4 - 10
al kyl sul Tonyl era2| VA ] j D _azinyl
group, said agfé&'au%{‘n f‘cé’ f?ﬂc'ug ;jfgl i nggf,e&o@éT@ %;og?‘llbgnr?] atoms. 15

2. A pr Ocess ac CoherQIIhe fred Ehlsemoﬂn.pnma’ ss/m;tshﬁxtdlerpyaﬂarad b}Othe ipwcef fected by

heat - dur]: of Examy
and phos or ogsh%
preferably |ngfs g

letINe 4.
6 RE r agg ggoggn%ptmgenm adde
%fz%gg% TR

in 50 ml. of the san

qu—ﬂhS Ehds g pyrjdi ne

S g by DYl

rt salt, which forms, is remO\?ed A process

1§@jo§e

ah'u
50%.

according to ﬂaamlq a4 lszccrmﬁrml o

&

ageous dhanol wBichlythe purd isemqyi per -
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the isomers thereof whenever prepared by a process according to any one of

the pre- ceding clains. 40 9. A conpound of the formla
40 [err] ..and the acid addition salts thereof, wherein Ris
hydrogen or, when taken together wth [err] forns a single bond;
[err] is a hydrogen atomor a |ower al kyl group containing up to

four carbon atons or when taken together with R forns a single bond: 45
[err] is a hydrogen atomor a | ower alkyl group containing up to four
carbon atonmz2 45 [err] amud7hAarr] when taken separately, are
hydrogen aroms or T Oower at Ryl —groups Torm=— tatmrg—top—te—fewr—car bon
atons or when taken together with thesnitrogen atomto which -they
are attached, forma pyrrolidino, i no, norpholino or 4-1ower

al kyl pi per - azino group; a 7 SN 3 Ais a dial kylamno, 4 -
al kyl pi perazinyl, 4 - hydroxyalkyIpVﬁe%azinyﬁg'4 - acyl- 50

1,067, 471 e 2

oxyal kyl pi perazinyl, 4 - carbanylalkylpiﬁ@razinyl,_4 -

al koxyal kyl pi peyhgreinRe|is a hydroggy ¢tpm or a lower ﬂkﬂ% tﬁpﬁ{mupamif_mylcgrbm -

ot -8 a hydrogen . ntainipg up to
hydr oxyal ky! OX)? ! fﬁnﬁ séglvﬁs%)taky tg e %m%ﬂ% lokbs %@%’mzﬂi t%e pare )
ar oyl al kylspi perazhdaylorm 4 pyrrofidh ggirhﬂqimtﬂwrnayr @Y owealkylpfpeia sl perazinyl,
4 nono- and ] k%alrwhybgnm, I petmgienyl, 2 -hydrotipbiydiméet ypbper azi nyl ,
4 - acyl pi per aFiefysul fwl BEOERWid Ads a dialkylashipgs f 2 alkplpiperazinyl, 4 - hydroxyalkyl-

. s y tkylpi i = 1pj - :
oot Tont stabolg PP S g, a4
al kyl andi@cy! «g@hUPSardiof IR itber@inlPs L Sycton a1 AT zinyl, 4 - acylallyl 101%A
conpound of t heikwringyl 4 ajogulkylpiperazinyl, 4 - carboalkoxypifeiziniyn) 4 X datbardylpipi-hy| |, -

zioyl, ylpipgiapipyl ialiylcarhapiylpineraziayl, 4 - acylpipsrhy| sul f onyl
hydr Oxye;[jhyl ! :gzi > i elcejzb}’? -RST u %‘Bﬂg fc \l/ & apﬁﬂf di%.%lsulfamy]pxper- y 10 y
group and [err ]azi%}f oIl i alléqza%d l% 1 lﬁ @4 tarbon atoms.
11. 9 - [8- (4 -2 Mkess acdordin. RiInd | wh eii. the Eeh{Mion is-efféeted by heat- 15
di met hyl sul f amyigtthé sarting compound inglxt presexee of pyridine and phosghdroudoxychforide, or [4 - (2 -

Jn the presgjc iand graferably,i sence®f an agf lysts| -
M 0 b
sul fanyl t hi Oxarﬁiaég pyligsae] - 2 - dimethyRulfahly i hrat ﬂi\:’é‘ti 9-
15 20 [3 - (4 - methyl - 1 - piperazinyl) - 1 - hydroxypropyl] - 2 - dimethylsulfamylthiox- 20
anthene.
4. A process according to claim 1 or 2, wherein 9 - [3 - (4 - methyl - 1 - piper-
azinyl) - 2 - alkylpropylidene] - 2 - dimethylsulfamylthioxanthene is obtained by de-
hydrating 9 - [3 - (4 - methyl - 1 - piperazinyl - 2 - alkylpropyl] - 2 - dimethylsulf-
25 amylthiaxanthene - 9 - ol, 25
A process according to any of the preceding claims, wherein the product com-
prises a mixture of the cis and trans isomers and said isomers are separated by frac-
tional crystallization.
6. A process for the separation of the isomers of 9 - [3 - (4 - methyl - 1 - piper-
30 azinyl)propylidene] - 2 - dimethylsulfamylthioxanathene which comprises preparing the 30
dioxalate salt of the aforesaid compound followed by fractional crystallization thereof.
7. A process for the preparation of piperazinyl - propylidene sulfamylthioxan-
thenes and particularly 9 - [3 - (4 - methyl-1-piperazinyl) - propylidene]-2-dimethyl-
sulfamylthioxanthene including isomers thereof substantially as described herein with
35 reference to the Examples herein. 35
8. Piperazinyl - propylidene sulfamylthioxanthenes and particularly 9 - [3 - (4-
methyl - 1 - piperazinyl) - propylidene] - 2 - dimethylsulfamylthioxanthene including
the isomers thereof whenever prepared by a process according to any one of the pre-
ceding claims.
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40 9. A compound of the formula 40
C
R” C\\/ci(j\sozN/R"
N\ A
7 X
Ry “CHA

and the acid addition salts thereof, wherein R is hydrogen or, when taken together with
R, forms a single bond; R, is a hydrogen atom or a lower alkyl group containing up
to four carbon atoms or when taken together with R forms a single bond :
45 R. is a hydrogen atom or a lower alkyl group containing up to four carbon atoms 45
R; and R,, when taken separately, are hydrogen atoms or lower alkyl groups con-
taining up to four carbon atoms or when taken together with the nitrogen atom to which
they are attached, form a pyrrolidino, piperidino, morpholino or 4-lower alkylpiper-
azino group; and
50 A is a dialkylamino, 4 - alkylpiperazinyl, 4 - hydroxyalkylpiperazinyl, 4 - acyl- 50

Iy



[err] wherein X is a nethyl, 2 - hydroxyethyl, 3 - hydroxypropyl,

di net hyl sul f onam do, or nmet hyl sul fonyl group and [err] and [err]
when taken separately are hydrogen or | ower alkyl group cont ai ni ng
up to four carbon atons and when taken together with the nitrogen 20
atomto which they are attached, forma pyrrolidino, piperidino, norpholino

or 4-lower 20 al kyl pi perazi no group. 14. 9 - [3 - (4 -

methyl - 1 - piperazinyl) - propylidene] - 2 - dimethylsulfanyl-

t hi oxant hene. - . 15. The pur e,log-;s,p,ﬁrer free, base of the compound of

claim 14 nett+ ||g at 123 P% J.Ll'-i- u ei’;é *:k Hby |

25 epaa %% Y@éefazpla ~ §%o%y| g‘b’-c aim 14
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met hyl propyl ) - albylan W%N&F"t“tﬂﬂ@k‘aﬂﬁmm 30 thene - 9 - ol.

19. 9 - (3 - Dinethy éﬁ‘f’WB %m"a ?‘le) - 2 - dinethyl sul fanyl t hi oxant hene.

20. 9 - (3 - Dimethylam no - - pylldene) - 2 - dinethylsul fanyl -
t hi oxant hene and aci d addltlon s eof
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wherein X is a methyl, 2 - hydroxyethyl, 3 - hydroxypropyl, dimethylsulfonamido, or
methylsulfonyl group and R, and R,, when taken separately are hydrogen or lower alkyl
group containing up to four carbon atoms and when taken together with the nitrogen
20 atom to which they are attached, form a pyrrolidino, piperidine, morpholino or 4-lower 20
alkylpiperazino group.
14. 9 - [3 - (4 - methyl - 1 - piperazinyl) - propylidene] - 2 - dimethylsulfamyl-

thioxanthene.
15. The pure, isomer-free, base of the compound of claim 14 melting at 123.6—
25 124.6°C. a5
149&% The pure, isomer-free, base of the compound of claim 14 melting at 147.5—
17. 9 - [3 - (4 - methyl - 1 - piperazinyl) - 1 - hydroxypropyl] - 2 - dimethyl-
sulfamylthioxanthene.
39) . 18. 99 1(3 - Dimethylamino - 2 - methylpropyl) - 2 - dimethylsulfamylthioxan- 30
thene -9 -0

19. 9 - (3 - Dimethylaminopropylidene) - 2 - dimethylsulfamylthioxanthene.
20. 9 - (3 - Dimethylamino - 2 - methylpropylidene) - 2 - dimethylsulfamyl-
thioxanthene and acid addition salts thereof.
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