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for their prepa at($10ANT SHAr COHR 149142 107D @1 11l 295/08ns ' cont ai ni ng { %4
their use in n®Wi ¢$2ndndek mt gaedtarcel ar the present invention is-§
conpounds represent ed ¢2¢ 1041 1532 tazezrfsmmasazr 22Y 246 251 252 25Y 26Y

10 [err] or-an acid add_l_tlo the XX Ea]
different and are eaoh._hydr te7 to 6
carbon atons preferably of TtR:E nNcar bon atoms or taken toget her

are [err] where X(12% IAveororsﬁqmn\{rmrdoMﬁNsmw MEHTA and
15 where R2 is hydrogen or wamwnwmn BRIEADDY 2 vvhere y is 3 or 4 and

R3 is hydrogen or |ower alkyl, (oh)zg o Mblyﬁgﬁ§ﬁ s B

ot herwi se, |ower alkyl has I ons “and-may iole S ra| ght ‘or
branched and 20 n and (fh)ar eWthEHEaWELbeOMEf FQUNDATION IaNHTEBphf 183-29Br

According to certai n onpanr/etrcomqeat §°ém9 br the
scr acatt | on”sa ST BB A R e Ccach
1, especially when nfollowing statemenk:— ere 1s t e provi so t

(ii) when Rand R t FRBrraEe PRY grppoeptical fpppulations coptaining them, angjthei ye iher |
for the free bases and mrpahiaaam& Preasll idveRion $ditegte@to éd%?poﬁmpéw&@ﬁe&ﬁy
formula (1), wi@n m thedormubrle. each I, rrore especrally when mand n are 1
or 3 there nay be the prow S0 that.
1,561,072

(i) when one of R an&gg"hel Is'esﬁlitlpyhtlwm@l% He substitutgd diphenyt Wehs,amtesses for 25

: g1 one of R and [err] is .
met hyl the ot her I s not hydrogen or rret hy Y1) R and [err] toget her
are not. [err] The salts of a conpound of f "a (1) should be
pharmaceutical |y acceptabl e acid addition sa ts when used in nedicine but
toxic salts may convgnjent|

oAt maut o]y oo Sl BkababEy MRSy wpor B SRR BREES e e

i nvention. Such_phar wacethbn ctainkyrmm\apuada Bgabdriafe (CHPCWhEIEX S48 § o NRRET £d
from hydrochl otfc, skl phur| ¢, phosphoric, toI uenesul phoni c, nal eic, R
fumaric, tartaric, L Ty : : :

where R? is ‘hydrogen or lower alkyl.or NRR! is

o p3- S
‘where y is3or4 and R3is hydrogen or lower alkyl, in the above, unless stated
20 otherwise, lower alkyl has 1 to 4 carbon atoms and may be straight or branched and 20
n and m are the same or different and are each 1, 2 or 3. . -
According to:certain spects of the invention, for the free bases and/or the acld
addition salts of the compounds of formula (I), when m and n are each 1, especrally
when m and n are 1, 2 or 3, there is the proviso that .
25 - (i) when one of R and R! is methy! the other is not hydrogen and 25
- (ii) when R and R! together are. —(CH,),~ then x is 4; ' :
or, further, for the free bases and/or the acid.addition salts of the compounds

of formula (1), when m and n are each 1, more especnally when m and n are l 2 orl
there may be the proviso that ) . .



citric, panoic, succinic and nitric acids 10 The Applicants have
shown that the conpounds of formula (1) and acid 10 addition salts
thereof - are—useful- i nthe treatment of depressionin manmals.—The conpounds
of formula (1) possess valuable properties as antidepressants in mamal s
when tested by standard techniques used in the art for determ ning -

nti depressant activity, for exanple the.,tetrabenzene-j:nduced sedati on test
Wiln the 15 rat. The conpounds of this invention are al so notable for

low toxicity. 15 O the com

heir ounds of forrmula (1) the follow,ng is
_ (1) ) ug

_ . trdpnreqqant artrvrty
2- NN- Di met hyi) Mrtmmrmifrwindm' 1hmeluhszl>¢lymhhyé ﬁhtrhhdmgeln oeuiepdyl ahel CI her corrpounds

5N et ﬁ'e g{:@; 1 ém"f ntt%%r gemepies o

2- Arg nOW& Q%)pm hl@ &)6 a.blS ﬁ'e within the scope 5
2- N, N- Di etfhlyit amrmonet htl -2' - hydroxynet hyl.di phenyl -sul phlfrgfnh .d f
2-N-Et hyl,am i¢ E"r‘ﬂé’ﬁ E er conpounds o
part cul s ﬁta ogg Ip ";5,31 %}%ﬁrﬁggﬁuﬁgﬂ? RhPmE 'éa‘t'ge‘*“ o firele o5 as

-- . The Appllcants have shown that the compounds of formula- (I) and ‘acid . 10 . 25
2 Pyr r oI |ad¢lﬁ erezf anq pehfid ity thetttepimy Ilesst?a @ielals The _
et e r:gﬁff i
2- N- Met h nfdepedssant amn@t AbeHEdnBY: &HMbnﬁ: ede. The corrpounds
of fSr nulrat. h9 corgpouhds nylm hlemtlgedre oY bhe"om)dr Imomcntm the 305 - art for
maki ng qunﬁ[ o sanﬂﬁl wti(?grrm‘tjbug thgtfplmqgrlﬁespeclally preferred for its _ 30 In
particul a g&;ﬁp@ QOQgthtlgrmL@‘y,gh)wl e,fesugﬁi@par ed by the formation of

-t he sul phi d@tﬂrlcd@ﬁqunasoﬂmwb&a&c&dtylanetuhte owi ng reaction schene:- 1
[er? uhererzﬂvm %&V erii’“agdeog deichengl siphidenabove and one 8¢ A and
[err] is a 3Eunometiyidat ﬁlﬁﬁ-yuwayu T 1Shiphige, hal 0 such as bromo or

chloro. the zrmmmh@moﬂ&uyltz yﬁahyw@)&ipgtmpumder anhydrous conditions in
t he_ pr esenc Otlesfr cempaahdsaf partretlaxlmtbtemhdb Hmm o éermpia (1) highpice, ??I um

met Foxi de?s ?i%brg[sﬂotmae&yﬁ}%o& Eﬁ]ﬁ;@%é’l? nt such as di met hy? f or mani de,

di met hyl acebgiA&insih at a tenperature in the range
of 200C t o 200Methylp ﬁterazmomethyl%ﬁﬁ'd hmrﬂﬂlenil sbiphidasl a. (1) may al so be
prepared %gﬁh@?@dmpf@ Hnaymsﬂét?g@dhﬂaftyﬂn%ﬂd#mva'lmhe) \_/\/ggrern [err]
Ferr]® fﬁ imay e Ler,rrtdbmgr&rattﬁ,r.r] i $"al kyl of |
to 4. cartwrth lmiaean eﬁh mnha omn Peaction saligeas def | ned her ei nabove,

provi ded t hat " at Ieast one: of [err] and. Q2 is other than' 45 [err] and
[err] respectlvely The reactlon nmay be, mled out in the presence of -a

sui tabl e reduci ng agent i as lithiu um ni um hydrr de in a solvent such
as direthyl ether or tet drofuran and tnp.me'er'Pp ature or at a

slightly elevated-tenperatufid 50 e conpounds of formula (1): may
further be prepared by repl ét‘:errent of a 5(5 1eavr ng group on one of the
met hyl ene substituents of forrrula(lll) 3

1, 561, O7Zvherein R, RY, n and m-are as defined hereinabove and o[neror]A. aVHﬂQ(‘eik A m and n are as
def ssned hmr@pwa;lmwendﬁep&eh bhd@ heﬂrbremcteraphlo thgirepg narmbperr]3is [err] or

?e;\e/?\ééngzlgflgglsgr;ﬁﬁg%w m ee&lﬁi%dalpeé eglif m ﬁc;g% ?ﬁhgrSOUp SUItabl €
"t ol uenes uéryesat :)n tlrewmrge&l‘mrmetoszod) (for exarrpl e ,rrgs§l ate), azi do.

-5 When X ISTH'%?%I" ﬁ Y SUmY %iro heonrmmé yithe yeduddiop o8t ed wth t he.

secondar Y°&RY t he presence of an inert solvent such as toluene,
di oxane or acetonitrile and rature in the range of [err] to the
refl ux tenperature of the re or@ture > (I) -

wherem Q‘ is —(CHz)m OH or ——(CH,),,,_ CO,R" and Qz is. —(CHZ),, NRR‘ of
—(CH,),.-,-CO.NRR", where R” is alkyl of.1'to 4 carbon atoms and R; R', n-and m :
45 are as defined heremabove, provided that at least one of Q' and -Q? is other than 45
—(CH,),,.OH and —(CH,),.NRR’; respectively. The reaction may be carried out in .
the presence of a suitable reducing agent such as lithium aluminium:hydride ina -
solvent such as diethyl.ether.or tetrahydrofuran and at room temperature orata
slightly elevated temperature. - o
50 - The compounds of- formula (I) may further be prepared by replacement of a . 50
leaving group on one of the methylene substituents of formula (III):- : :




Wien [err] is [err] and.X is a |eaving group as defined hereinabove, or is
a 10 carboxyl ate ester group, the conmpound of fornmula (I11) may be reacted
with an_alkali netal hydroxide, preferably in a solvent such as water

net hod of preparing the conpounds of forrrul a (1) is by reducing the 15
conpounds of formula (MV): B ' _
15 [err] [err] [err} wherein R, [err] n and mare as. defined herei nabove
and Q represents a sul phone or a sul phoxi de group. Reducing agent s such as
triphenyl pﬁes’pthe or_netal hydride deri: vat,5m@§2 h '

hydri de may be used in non-reactive orga c .20 solvents'such as
et hers. 1;:3 20 Certain
conmpounds. o?“fornula (1), may be conveni 'y pared by—redne?ng a

conpound of formula (V) [err] wherein n ariﬁwmrﬁ'zhre as defined herei nabove
and [err] represents [dlm] or 25 . [err"] XCco. R3 in which Rand [err]

are as defined in fQpaulanGhd n 1R 8Lhnk ﬁ& i 61(/99{3#211 R4 1da¥inf ¥ or.
alkyl of | to 6 car bris AINRE, or/ Ieivitigebub I{Qed‘torfeadf é%d(’a{t@&aﬁ% %'90%%“
al kyl of | to 5 car [Buitatd¢ olns/mgTrgeoupeaarer vbronmntorycldemrl ed out

in the presencé of dolu 1"P'tal ﬁ“’@l? t al >
o s vt 1 v s LR B AL e L ARl
organi ¢c' solvents 3Qhoxane orSzu:G niﬁﬂe@ ey aStemperature m the range of 20°C to the reﬂux o
30 The conpounds of t#mmmma the. reggtion nrturF?r and [err are aI k 1 may .
prepared from corrpg et &B’@‘;H aY‘oﬁﬁ;g'm g) me‘ﬁ’ffq udi ng?
a Leukart reaction) ,ﬂ ’ { {ge,tme @,r ] .35
wherein mand n are dametuﬁﬁ‘ommnidmardeatraabkvaed empe tures hydr ogen or al kyl of I ..
to 6 35 car bo atoms rnL rhg 3 artméhemomdssf fprogsyla(hyis byraduging the 15
hydr ogen or aI pypd °c3F'B'8’h royi ded that when hoth [err] and
[err] are both aI kyI their conbi ned tot' f carbon. atons does not
exceed 5. The reaction nmay be carried o n t T esence_of ah}if” ogen and
Adam s catalyst formc acid, or formc aci %Qtnz] ‘derivativesS such as
ammoni um formate, or nNef’l) hydr| de. der| vatlnyesmsuch as 40 sodium
cyanoborohydride. See for exanple, " 9 Reactlons 1948, 4, 174 and 4
1,561, 072 _ wherein R, R', n.and m are as define her %L::g ntsa 301.
a sulphoxide group..- Reducl ents of m
The reaction My be deavdtive &Lhkhihﬂmﬁd] 1& d:d}% xﬁﬁiﬂr@ac % fo
exanpl e pol ar 2ol vermhren;usyhh aSetberbtanoI acet onitrile, dinmethylformam de,
di met hyl sul.phoxi de, an Eegpin dﬁ%“f e @&B@%{tbeﬁenvemﬁélmmwdhnedwns
formula' (1) and pharah%wﬁl“f PO iptable acid addition 5 = salts -
t hereof nmay be used in treating the t hr g es of depression:
neurotic or 5 reactlve depr-essi on w th et omatic cong?lg and
tension; psychotic or endogenous depressi ort“m( K, enot i onal ﬁ ravval
motor retardation, bluntggyaffect, gui It f gl |hgs and concept ual

di sorgani sati on; and a grou showr n ures of bot h neurot_&ﬁr]l\d .
psychot i o depr gisi onigEihZABLFLE r;s( ;rs'rr A fmr%fm crfin e a5
conpounds of this Inxamymemay msears 24t 6ifs, Prefd b)&lt@%ﬂﬁ&:ﬁart mer_ fa
rectally. The pref erR“edallayibf dmpﬁrcesmaammsl gﬁfctldnmay ac@mmﬂw camed out m

acetonitrile, or dinethylformm i de and at an el evated t enper at ur e. Anot her _E_ r

admi ni stration of -a @8 'f1 maent
.0.3 no/kg to 5p no/ &1 ves '63&/ eI
bei ng 2 ng/ kg to 35 mgl’lklg c&‘hpo’hﬁds of forimbi(B)| winoey Rvaaid Ritare alkyl may be prepared

15 For the oral or r@malcogp gg %gg%) V eramerimveel datjondingludiag|a Leukart :
anti depressant dosag&%PMd ‘E?Hﬂ‘fi b 9“6‘?%155?‘&“{‘ 55 °P§§f| mat ed -as the base)
Is 0.6 ng/kg to 150 ng/kg of - ranTrel bo a =R V\/nllethe m)st preferred

dosage (esti nat ed as the T : '

gl a ll{ H%ﬂ- l#ge SFge¥lc S Vgl tSd

osagg

T SRRe.C=O()

(vr)

35 wherem m and n are as defined heremabove, & is hydrogen or alkyl of 1t06 35
‘carbori‘atoms, R® and R® are the same or different-and are hydrogen or alkyl of 1 to '
5 carbon ‘atoms provided.that when both R® and R® are both alkyl their combined
total number of carbon atoms does not exceed 5. The reaction may be carried out
. in the presence of hydrogen and Adam’s catalyst formic acid, or formic- acid
40 derivatives such as ammonitim formate, -or metal hydride denvatlves such as )
o sodium' cyanoberohydride. See for example, *“Org. Reactions”, 1948, 4, 174 and :



base) is about 3 ng/kg to 70 ngy/ kg of manmal body weight. A conpound of 20
formula (1), or an acid addition salt thereof, is preferably adm nistered
Jour times 20 daily althaough the nunber of daily adninistrations of the

medi cation and the total dose will vary according to the manmmal being
reated, according to the exercise of the physician's discretion. For
ample, for the treatnment of depression,in humans, the preferred unit 25
sage of a conpound of fornula (1) or an acid addltlon salt thereof (as
the base) 25 for oral adm ni strathln or admi ni stration as a suppgsi tory,
|S =lavalll at =Rass 0 II m -’ - s A a 2 n|t
dosage berOrg mens’lomsmsl 30ngrlarrsachon Elﬁf)bm:drhe lﬁli’lBanyaﬂ!thblet he nost
“pr ef er r edinefh OEEaG'G§8. lﬁﬁ puch (%ﬂqloa@mltt#,l | i gra@ Al the
above dosHEC ;zrw{%{p ridey :

fornul a (da)tsﬂha-e& emwen trdafify t @g %@6 n%@déﬁ@@rl at edsf rom the
f or egoi ngrea@ge |dn|f>resswatwmnanmtty,|ssm cef:tmcabl datqun: sv‘s)ehmt om the formof a

h gen a‘ g et blunfeqe ds_of
oo o L P R G ool ©
I ngi@®di ent s)Tmrcempcmﬂsacsfalnk ;uvanim mlaﬁbﬂchdmstéredmnaﬂy, elmagmll;f ar mt dot he 35
manmal befert > s )
35. A phagg 'fféarm@@@@gfm gl @g&ﬁwﬁlﬂggﬁ gormia (1), or a
g&b@Sﬁ@ﬁk@

phar maceuﬁmﬁ PrefbiR&d ddSige beTip2 in discrete
uni % sucmatalsaltlabi ublsht capsul es, .anp ouI es. or su 05| tories, eadA containing

O l
an ef f eth!losa ¢ /0f a com 0\l§ g# mﬁm@% ase ls gﬁawd and One or
more 40 mon dﬂ% f@i &?eﬁ ldo (esumated as the
.40 The h!msems:ehdntaah ykg)GSmamxynalbtmdymtg cxmmomﬁdam or al unit .
pr ep@r at| P‘mﬂ ﬁ)’ ‘ba@ﬁ Gl creofyis) IP@FCT @?}Pféd f F"P 20
phar maceuid; uV 3% Eé{lg?a g&, é"& | ncI ude solid
diluents el sﬁﬁm‘lsa(‘sh@ﬁ&; cornst arc mcroni zed si |ca ge merely. the
: Cap§§l| e shelHor ggamply, forgdhe tredtgent H5 depressle:xm mans, shmbﬂerrkdwmm i n the art for

L D o o ot s HUBPEERI cdifposi i ons
may fottho Fiigsarha VAt thS Hbrs pratiAgan® b SUut[ mrahl.§a> as -a suppository
with the mmﬁ]ﬂlgrpharammuﬂdscm'bﬂegtechmﬁ Ibangaimut mSmmgmhsa:s cocoa butter.

Thosge for3¥ av éé]f WEL%NP fthe weightof aeqmpeunds| ytj on or
usthoc R T b R R o 25 oo
t he Cal’l’lﬁzbqit {ddltﬁﬁsﬂﬂ of a sterile powder for dilution.with a
50 phar nacelIhFGaMb tﬂath d) bn rmhcellticalb’lmmmhbbesam&enesﬁ ood that in
add| %I on ¢ zfﬂ&ge %‘gﬁ?mw GF%H“W‘%Q?"@BW@W%“ upif, dosages form dR ihe cal £0Nposi:tions
i's i NVebhdMadtatical Bshpédiflod BéhtfHing P t6in und dflfokh@B @), drngr edient s such as
d| | uent s, plfauﬁ cetltB:allyfdceapmbtel smgtlﬁgaef;tnmy bbp ml m slwrétaomtsaﬁch active
agent s, takletse papsulesy gmp gmeffactivee.  The :
r:

corrggsi t| epr?ﬁcbi@?/""@ ’mss%‘ﬂf{‘%p amf’ aB PHe ¥nfPEdi entg, and, if
necessary, PpHagmdcotichle Sompositighs RS be A Cthé ifbrni B ah Ndrél Gdid t abl e
cont ai nerwepaﬁamorfm exgmple atmh + @blehor canmtsumbletﬂ@rmacpm cpilovi ded a conpound

of e (Y Coe g PR S hercor 60

Accqgdi ngextcia,e Grell koAl in %rtﬁi@pu 03€ er aspec ere gre provided
60 et hods - Ofhepharinaesitizal ogm $urdiern‘abﬁhur<ﬁmof hommwule5| ng the -
appli cat i ®nres & § 1 I{S *t 1 eparatlon 0
_ | t‘? fal usq phs h@m thrtiar Bb,ar@ ﬁlqallw ble ggri f
conpounds; ﬁﬁlf)‘ig‘f et:l lt ;’é{g hﬁn‘ﬁ ;t::lr cording to the
pL egegnt |ﬁl}1b;$?ﬂe9 Rhertfor, wa;ir;al B ofe] Refile, pa é' cﬁluﬁé:p}ﬁtﬂﬁﬁ a 6

armace cewly ct era n nt osage, for conprising a
25 5 .qp It should %Pmerstood thﬁwdiddltlon to the Iafor s n@c}glgl%dlents, u'fe) rrp I g
5 compounthiiiontiSieiy :a'%:’cmcgﬁi.;a::mﬁ%%@ ai WHRRABESEE salt ther eof)
t ogesher uutitnhagamm hickenas bibricaltd, preseteatijpds ehedikb.l"l‘hercomﬁcﬁﬁﬁﬁsjl ng 350 still a

treating il fsﬁ%ﬁe“ﬂéwﬁeﬁ RofBdbhd of Fhe SXanpl e, 5
mce, ratfprmd®Aandd §harm nycmmrtmem th@estdm ni Stration of an
ant iedepr ess axcording to the present invention in yet another aspect there are prov1ded 60
methods of synthesizing compounds of formula (I) compnsmg the application of '
known methods and those specified. for the preparatmn of compounds of formula
(I) or acid addition salts thereof. :
: ‘According to the present mventlon in yet another aspect there is prowded a .
65 .pharmaceutical composition (preferably in unit dosage form) comprising a 65

further a@gﬁ prevarsdﬁy Fn@s@tn tof jths emdlm andy dfnecessaty, shapipgdeed a net hod of



effective non-toxic anount (dose), preferably in a unit dosage form of a

conpound of fornula (1) or a pharmaceutically acceptable salt thereof.

Conveni entlythe conpound-of formila (1) or its acid addition salt .

conprises from5 to 95% by wei ght of the conposition. 10 The _

foll ow ng Exanpl es are provided by way of an illustration of the present @
l f

10 invention and should in.no way constitute a limtation thereof. All
tenperatures are in degrees Celsius. EXAMPLE |

2- car boxy-2' - car bet hoxydi phenyl Sul fide 15 . :
2,2' -Di carb'e/thgxg(dl phenyl sulfide (120 .9) W#6l8fdded to a solution of 5

pot assium : 15 hydr Oxediﬁaoﬁﬂﬂofgbrmulh (DI6r 4 pHaehaceilitic@ly o0& tabB\dit &teké’of‘)q e@ﬂer room-
t enper at ur e\j or 4 dayih aPbarwa@uawillﬂa¢qeetdblwcamerconcent r at ed hydrochl ori c

acid and filtered. T § [‘l "‘é’ﬁes A ctg mamﬁfﬁn {ny ﬁ;@plfqqug Bte to
dryness was pariitiom WeRsNetel ircha s by fhe Rt pate. s
The m xture of diaci cffeam nha{dxmaatoent-(dme)dpr%rably in Dlnditato foﬂﬂ oﬂieb oluﬁdit I on

was triturated with g '{%F} ‘T’g 3’ cacedptable saly thfnsnﬁl Qériveniditlaghed. The
product was preci pi t gaélcohoosition. 200" ‘TSBﬁ‘dB itiomsalt compripes from 3 L2y eeight
extract. Recrys@alli zatTharIolfommmﬁnﬁﬁl@srkeé ProRi¥EBEwdY of bkl IRstBRYE oS BleAXY- 10
2' - car bet hoxydi phenylnv 1 pntleshoul@ ifOng) wa3 o tltumaplum&tﬂan fhereof. EXAMPLE 2 25

2- Car bet hoxy- 2' - di net h yHhifmRera F‘Bd‘FFyi“(ﬂeﬁ‘ﬁ Isiug| i de S 25 The
hal f ester-acid chloride (32.0 g) obt ai ned by t he reaction of 2-carbethoxy-
2' - car boxydi phenyl sul f I de (30. 2 WI th ExmssEuhl onyI chl’ or| de was .

di ssolved in 130 . ﬂlb\{ q) PV -ﬁﬁf gﬂé alss i ce-c

sol ution of di rret hyI ﬁw}g}ﬁe (B gy onﬁ%&? sullidp F Pfﬁﬂﬁ%&tﬁreffg Ss&'tm room‘s_l

tenperature for one hows ,acﬁtﬁb(ﬂWfthQ nodhtrated hyﬁﬁ& ta@iH Hﬁ:ct

obt ai ned by. concent rehtai qnWendenﬂratmapéthnﬁltmdrm waSihrtitioaedb niethe250

m . of chlorof ggm andfl ngae?g%c&%n e ‘3} i t “a?,f @CldS%‘imalfa?ﬁtbb e ang0
water. On drying andig alw ""“gé&po :’&E;rﬁ %f th
am do- ester was obt abeneie extraat Recr fﬁfne emh /n-h ,l;

The foldowing were p¥Ephetbexydiphaniiesu awdur 87%}% nExal?pHd2PC.

2- Car bet hoxy-2' - am nocar bonyl di phenyl Sul fide mp.=126-[err] (80%yi el d)
2- Car bet hoxy- 2' - met hyl am nocar bonyl di phemganppi g hde mp. =92-[err] (96%
yield). 40 25 2-Carbethoxy-2'-dlmethylamlmhﬁdlﬁhenyl Sulfide

40 2- Hydr oxynet hyl - &%“{“ %?é@ﬂ?ﬁ% HEE ion qﬂ@lcar'fetha(ysl urry
of lithium al uni ni un;nhg hﬁ’% f o :ce’@gl'g 'Q‘Eg’f%ﬂ,ﬂ%t
room tenperature, wds dioghe e stlutiGiOwasistioed at @bom’ tefpérafl our, acidified -

di met hyl ani nocd? bony: f’dl*@ 1=SIdu b@@@dgm sondembratin. thefﬁlﬂrae i vcds obuir an 30
and 45 the m xt uff :2 Q;% ° dquéxga “ﬁ?eés“feb’ Wll*BI .5/:?I'he

reacti on was worked (9119,5) ¢fhd amid Qstéfsvlfbaob Jee'gbié’l‘:) dd
obtai ned as a-yellow oil. The- hydroc or| e sa was crystall |zed from
MPLESJand4

et hano/ et her tures t : -
hydr oxynet hyl - 35( di net rﬁ’f’g%%%ﬁeﬂeﬁ‘iﬁ'&?aﬁ By the orpepdugeof Bxegeledsn [err] 0 35
EXAMPLES 6 and 7 50 2-Carbethoxy’Ehanihoﬁafumylmghehﬁrﬁlfﬂeepar ed by the procedures

of Exanples 2 and 5. mp=R—A29CA8F% yield) hyl| - 2' - am nonet hyl di phenyl Sul fi de

. HO m p. =188- [ er 15 @srbflsg s aEhhindeartbRhlR ile@. et hy! di phenyl Sul fi de.
HCO mp.=218-[err] fn.p.=92—94°C (96% yield). . Bhehfi 1,561,972
6 EXAMPLE 8 2, %% Di car boxy Di phenyl Sul f IE?(?M\% Br om)benzm c acid (40. 0 g)
and 2- mer capt O nZOI C aci. ?Hg'ci;roxymeg)yl- - lmethylammomethyldlphenyl Sulf1de HCl S
To a slurry of lithium aluminium hydride ( 15.2 g) in 800 ml. of tetrahydrofuran,
at room temperature, was added . a solution of 2-carbethoxy-2'- .
dlmethylammocarbonyldlphenyl sulfide 32.9 g in 150 ml; of tetrahydrofuran and
45 the mixture was stirred at room temperature for 18 hours. The reaction was worked . 45
up in the usual manner and the free base was obtained as a yellow oil. The
hydrochloride salt was crystallized from ethanol/ether mixtures to give 19.0 g of 2-
hydroxymethyl-2'-d|methylam1nomethyldlphenyl sulfide, m. p. 162—164°C

: ' EXAMPLES 6 and 7 . o
50 . The followmg were prepared by the procedures of Examples 2 and S. 50

2-Hydroxymethyl-2'-ammomethyldlphenyl Sulfide . HCI
m.p.=188—189°C,

2—Hydroxymethyl-Z'-methylammomethyld1phenyl Sulfide HCl
m.p.=218—220°C.



di ssolved in 140 m. of water, containing 56 g. of potassium carbonate.
Upon 5 di ssol ut|on 13 0 g of povvdered Cu was added. Th| s honbgeneous

for3 hours Bon‘o was cooled contents werefllteredandtheflltrate -
\,/zmdlfled wi th concentrated HCl. Filtration yielded 52.8 g (97% of

/\

M4, 2' -di carboxydi phenyl. sul fide, mp. 225-f{err] Lit..mp! [err], C A. 54,
)815d (1960). 10 EXAMPLE" 9 :

.10 2, 2' - Di car bet hoxydi phenyl Sul fide 2,2'-Di carboxydi phenyl sul f ide;(54.8
g., 8 20 nol st re_a_t_e_d_gu_t_lﬂw ss.thionyl chloride (100 8 )\ﬁt [err]

until a cl ear sol uti on vvas ODEXAMPIE §The excess t hi onyI chloride was

removed under, reduced ?l%:éox z_hqﬂ%ls‘i!lllﬁdlen SOl i s then 15 =4 treéated
with ZOOdFlglveQ‘T ﬁg ?ﬁf?ﬁi{' ﬁﬁ solution was 15
SS

added t o glssdlitioh.£13C br: \\W@kﬂ Gu de$ xemomegin dut vﬁ@d drigd, vyielding
62.0 g ( 9@%‘9,rre|d1tpa sﬁﬁﬂe[s&ast(fe ‘t%mu andnhe ed 58l399-l403 for 3 Mfs Bembd (1960)].

1lt§ il n ul firde 3
Eo(AtvﬁtEi Hf’ °§ ngggé the Hipiaaridindiu e Oﬁgﬁcgga%ﬁ% yl sulfide 20

%’et 3x§/“y roonyl di phenyl sul fide
: of acetonltrl I £x gltPLEcbom tenperature, was added;g sol ution
of fl 6 g. of N et hyjpjm@awétmyd eryd sifide Of triethylam ne. After 3 hours
of stirri ngz,nhblcabbxyeiphen\mﬁxlfrder(m amn ntoh)awasemamhslewivlaeccésaken up in 250 m .

chl or of of Fhl (%Hsﬂé@rt@% P" 'h Erb*b?f‘lceﬁsl c acid, sodium
 bi cr bon B of Bl o ‘F’Eﬁﬁx f%ﬁ'ﬁ?ﬁ 'l?h (4% yi gbd) of an
orange Oia 66&8 lq ieadf flébdwater The diester was eldmg 62 Og
2- Hydr ox 30t hmlip- iﬂ—ﬂfrﬂsﬂ mydl. p8-p59°agi 41(ﬁ413!!&i§d dP@MenyI Sulfide . HO To a
slurry of 4.0 g. lithium gtAMPDEwon hydride in 500 m. of

tet{ ahydr of E_r aﬂ-Caahethoomeﬂ?ie aubml carbasylemlwexd Salfdel uti on of %@ of 2-
in
te

d
m _ ng;m %nﬁlmpgﬁﬂeth? ral ure asa éﬂﬁaso %’Eﬁw ‘gﬁ N u' fi 100

: th nmf ﬁourmstﬁ lhgth@str ht w20 t enper at ur e
for 18 houn@zedhdatrreeasiﬂneowasvmkenv\m chlorpfoem UB vk wastrder to afford: 9. 2

859 ssicessitvely rwi wnambwa pate and SeatAroPnd t -
gryétal/? (COREITRHOR,! ‘gg‘;’g@?ﬂ%’ °fig%3fa?§f %‘f‘fao“r@q eflfy‘g of t)he Srg tgjctwgz a
di hydrate, E)Hyéoxybnlte ) _N_ 3FEXAM EXAVPLE 12

. 35 2-Car bet fgX ﬁé&ﬁrazmi,;ﬁ,t‘}ﬂhdmhfﬁg;ﬁr%o@ienql'q,ft he. stirred:
sol uti Ontetﬁhyd’rdfﬂﬁh,t rnatemper,atuo& wfhs&dged mfsol '_ Xk aeofrzq 50 m. .of

tri¥hyl 8 ragé aﬁ m?f;gl '{7“_ °1:,§E§' c[ﬁ’r‘bonylwdl pheny|
sul fi de igjrakudsolyfan. ‘Eﬁ‘ SR rtgg;mﬁfg _ })l 3 hours the

' sol vent gg 1ew . The hydrO¢HIOR sdlﬂ'iva\!a@ktﬁlhﬁﬂﬁ’o .,I‘a.@rfdoﬁkBOHaken up in 250 ni.
of chl or@ffmdrhOQtostvrodwt sucdibpisiteanp. 2434486 wi th 10% hydrochl ori ¢ aci d,
5% ¥ car bonat e and water. AftgxaMPYENgG, concentration and recrgstallization

from acet one- hexané:arbeﬂtow-zfs:yﬁahdmogarboén} )@Sd idof pure product; mp.”

117-[err] wdet re, of 43 g g, ofpyrrohdmle in Sl?ml __
2. Car bet e r;sr:,rre @dﬁ%?é%%gﬂ%rﬁr PRl A s ol owi

t heqo pro ove@ in Ohicuo xR Rsidueltaken’up ar D)()Yc oroform It was

pi peri di rmmmydmytleztpﬂlméh 7% bydrdchigec acnd 3% bica: fepared in 75%
yi el d. E "&;‘ A °E{Q orE FW?‘{)‘_P{}&%“@': e ’ftﬁﬁ?f &mi ni um hydride
"in 800 8 P tFa 3ded a solution of 25 g.

. of g car. bet hoxy 2' 2Carbetho'§9—2'p1¥€§ W& Mgﬂ{ppg@yggﬁ&henyl sul fidegsn 150 ‘m .
of tetrahydrrliewaig UhEr pracédurgerofat Eaapher @2, ab-carbethoxes2per ature. "1t was

stirred frperidBotnobangldiphiényl sulfidetm onllm—aktiﬁ@eﬂmsepd@émﬂf&sledd by the usual
procedure and the hydrochl. OI‘IHXAMHLE @af the base, mp. 190- [err] 17.0 g
was._ obt ai ned‘o lfh sl@sm}rgédﬁé pbofalivhivgn l@-lm g@dride in 800 ml. of

h

hyd?%xyma {lﬁhﬁﬁ et?wasétglrﬂ%‘?&f@bg& iah %Fg : l’%l-%r'gSul fide . HGI

d1 oc

55 EXAMP

mp. 172- @arde?onﬁmhdddmt usublyrocegure cedi theehydmf:hloriaea bicthe bak: §

17.0 g. was obtained. The compound obtamed was
2- h¥§j Foxy, grox met yl-2'-pyrrol|d1nomethy1d1phenyl sulfide HCl . 55

"EXAMPLE 15
2-Hydroxymethyl—Z'-plpendmomethyld1phenyl Sulfide HCl
m.p. 172—173°C.
Following the procedure of Example 14, 2- hydroxymethyl -2'-
60 piperidinomethyldipheny! sulfide was. prepared as the hydrochlonde salt m.p. 60
172—173°C. _ _



60 pi peri di nonet hyl di phenyl sul fide was prepared as the hydrochl oride

salt, mp. 60 172-[err] 7 1,561,072

7 EXAMPLI 2- =2 - | ami no | phenyl Sul phide A
solution:of pivaloyl chloride (5.1 g.) intriethylarrine (50 m.) was added
with stirring to a solution of 2- hydroxyrret hyl - 2' - am nonet hyl di phenyl €@
sul phide (5.0 g.) 5 *, in acetonitrile (100 n1 ) at room tenperature. Th

reaction mixture was stirred for 2.5 hours, and the solvent was then
removed under reduced pressure. Chlorofor m_(250 m.) was added to the
residue ane~thelresulting mixture washed .d6b8Bsivel v with 10% hvdrochl orfic
acid (250 nl.), 5% sodi um bi carbonate (2XAMPLE 16 and water (250 m.). The
sol vent Was_/r enoved underz-ﬂbdmxmttlgi E'Srteupeo ylg;;} yaimlaamlkSulehidml 10

whi ch was reduced, folf

IT. tio l-é éﬂﬁﬂé]l f;}jﬁ ?‘ aht o .
give 2- 10 4y dro?wad%t’sﬁﬁﬁhe( Wire Wedls e ) Thiss
was isolated as its2bhy rooh’nl thee Isd&nsﬁhithaﬂdmbﬁﬂI’u)i&é:r&l:dube’tﬁﬁesﬁllrarﬂmmb mno

ethyl acetate, mp. (22 %ﬁrald edTth }m PS“l tﬂule
17-24 were prepar ed(zf5 % ‘Eca;; e d)ﬂ a" “ ‘g{wd 14
15 EXAMPLE 17 1@- Hydmamu Hlce eﬂ& ure 1e14 \de-
hydrochl oride hydroxympghyl -2’-ﬂ%erllﬂﬁﬁln Ehe])ﬁ smahlde This was isolated as its

2- Hydr oxyrre_t hyl - 2" - gdc' h}%\fle”sglt_ fpd recrystallized from methanol ethyl acetate, m.p. 196—
20 met hyl am nonet hy C? 'plleecwpoﬂdls RP i Golfbash; %anﬂl%é fiﬁ—24 were prepared followmg

mp. |54-[err]is EXAN%Er&&dﬂeWCB‘x@MMBEIM- 4. -n-propylam no- 25 15
met hyl di phenyl sul phi de hydrochl ori de E W;Pﬁr 5156 [err] 25
EXAMPLE 20 2- Hydroxgr;g&l&y}megh 1 y—beﬁmmd}het}w m nonet hyl di phenyl -sul phi de
hydrochl oride diphenyl sulpgxde hydrochloride . M P. 135 ey Ii:]s_aﬁor’c e o
EXAMPLE 21
2- Hydr oxynet hy| - 2' | | a t‘ %ﬂ%% sul phi de hydrochl oride 4
mp. 171- [err?i % %'{m‘&gl ﬂh: -cycl ohexyl am no- 35 -

met hyl di phenyl uI phmgl@rolsm ori de . 203- gy 194—155°C 35
EXAMPLE 23 2- Hydr oxynet hyl -2' - N, N-di et h I armi no- met hyl di phenyl sul phi de
hydrochl.ori de P, 148 y;;g_n_pmpy PLEXAMBE 19
2- Hydr oxynet hyk- 2' - KRRt TetlYs Ruphide hydrochloride 156—15 25
40 met hyl di phenyl sul ph| de hydr ochloride -~ mp. 186 [err] EXAI\/PLE 25
Tabl et Fornmul ati on 150 : EXAMPLE 20
ﬁ l(;l N-H met gyl am no?r%léWfammome h%%%’g‘ﬁsu?%ldxgl phenyl sul fide 45

ydrochl ori de hydroch oride ° p. 135—138°C .

45 85 ny. Lactose 50 ny. rnstarch 10 ng. M croni zed S| Tica Gel 5 ny. -
Pol yvi nyl pyrmnolidone 50 EXAMPLE 2! Pr ocedure .30
0 ' 2-Hydroxymethyl-Z'-1sopropylammo- :

methyldxphenyl sulphide hydrochloride m.p. 171—172°C
EXAMPLE 22 _
2-Hydroxymethyl-2'-cyclohexylammo- ' : .
35 ' methyldlphenyl sulphide hydrochloride m.p. 203—205°C _ 35
- EXAMPLE 23 -
2-Hydroxymethyl-2'-N,N-d1ethylam|no- :
~ methyldiphenyl sulphide hydrochloride = m.p. l48—150°C
| EXAMPLE 24 |
40 2-Hydroxymethyl-2'-N-ethylamino- _ _ _ 40
methyldipheny] sulphide hydrochlonde o ~m.p. 136—187°C -
' EXAMPLE 25.

: - * Tablet Formulation '
: 150 mg. of 2-N N-Dlmethylammomethyl-Z' hydroxymethyldmhenyl sulfide
45 hydrochlorlde 45 .
85 mg. Lactose - s o
50 mg. Cornstarch’
10 mg. Micronized Silica Gel
5 mg. Polyvinyl pyrrolidone g

50 Procedure s - 50
The lactose, cornstarch and salt is mixed together and granulated with a
binder, polyvin gl pyrrolidone in alcoholic solution, to form granules. The granules
were passed through a 16—20 mesh screen, then air dried, lubricated with
micronized silica gel and compressed into tablets A film coatmg could then have

55 been applied if desired. . 55



The | actose, cornstarch and salt is m xed together and granulated with a
bi nder, pol yvinyl pyrrolidone in alcoholic solution, to formgranules. The
granul es were passed through a 16-20 nesh scree then air |
| ubricated with mcronized silica gel and conpressed into tablets. Afilm
coating could then have 55 been applied if desired. -

8 : ' 5 .1,561, 072,
\EXAMPLE 26 Capsul e Forrmul ation 150 ng. of. : . .
N- et hyl am nonet hyl - 2' - hydr oxynet hyl di phenyl sul fide hydrochloride is
M xedswith 125 nog. of | actose angé6l@3 ng. of cornstarch. The 58 “mxture
is filled into a two plece hargsQgpEd bt capsule. - 5
EXAMPLE 27 Parenteral Sol uticpsuldBorilatiéd = o , s.-?
2- NN- di et hy| %9i r_n_mm_s@ﬂnﬁl-ﬂ-ﬂ(ethl winox 'l chdexlmmehxll fciivb_d;m'l- aulfidg dr ochl oT i de i s
- di s3ol vegUiENIEE R BITLED 0L SERL R IARR 8 of e’ Those 1o
preparation nmay .I nclude alt errostats such as- 0.2 to 0.5% w v of phenol.
10 EXAMPLE 28 Suppository 150 BRAMBEE 27 ani nonet hyl - 2' - hydr oxynet hyldi phenyl

sul fide hydroghl oride is i B‘E‘:w'ﬁhﬁkp?nmw -of 'saf -e:led pr. mel ted cocoa

e . . oL - - vl th- - QX 1 . .
butter . angh, Ol i G fe e L a o ey SR bE o chapi ng i n
moulids.  preparation may include bacteriostats such as 0.2 to'0.3% WwaXéfMilehol29 Capsul @ 200 ny.
of 2-N- ethyl am nonet hyl -2"- h)idroxymet hyl di phenyl - sulfide hydrochloride is

placed in a two. piece hard gelgllreapsul e. 20

EXAMPLE 30 150 mg. of 2-aminomethyl-2'-ljlydroxymethyldighenyl sulfideByaé¥ebiorided  abenazi ne Test
Spr ague- Dame:gimos mgabdiSsoftened lor mgltedo@ncoa butwet,alng sdipOsigriesvesre gr ogfed. Si X per

cagd? Conpamediby efilling pnd shapipg ingmewds hydrochl oride salt in salindare .-
injected i.p. thiyty mnutes pxspi®2¢ he adninistration of tetrabenazine,
20 ng/ kg, i.p. Aninmals 25 WaCapsutecOr-€d according to the method. of Sul ser
and Sor oko, #9yvcime- pblar ARtahdanin@nethypg'-hydroxymaligidiphemd s ulfide Ef f ecti ve
Conpound B8ydrochloridgyisplaced in a twg f‘ie-hFE’t..‘Fe.éﬂS‘ér‘fi‘?sHlé' 30 - : _ - Exanpl e
No. 20(nmg/ kg i.p.) - activity EXAMPEE Rat _ 30 5 20 9
50% 6 s 14 i ?nti—-'_l_‘;t_raw%iﬁ? T?tl '13 12 dsi 50% 11
rague ale rats weigning approximately were groupea six pe :
gg(y cage. %ompm g%ﬂ;rmulal a?sg_le tﬂryﬂd‘l’_'ochloride; salt i?iz;%ine are injecte«:l_i.p?5 60% 16 N
0 thirty minutes prior to the adminittatton of tetrabenazine, 20’mg/kg, 15 Animals V70 :
25 25 were scored dr¢3mlihg to the method of Sdlser and Soroko, Psycho-phatifiolbgy 8, - 25 25
71% 40 191 (1965). 9 . 25 _ 57% _ L
40 23 50 , RSB 24 poecrive . - 25  57% WHAT
VE CLAIM I S: - 1. dynfpeimptnd Opotehe fOr;mﬁﬁQtfﬂ;]zi{,@r_ r] 45 ' R
45 @0 an aci d addEtample Nval t (thflegieqf , vdetviyiimthe Rat ' 30
| -5 SR . 174 - o
6 14 - 50%,
7 12 - 507,
' 11 25 3%
35 14 25 50% _ 35
15 : 25 - 60% T : -
16 25 51%,
17 25 8%,
18 .25 1%
40 19 25 - 57% 40
23 50 50%,
24 25 575

WHAT WE CLAIM IS:— '
1. A compound of the formula (I)

45 | (€hzly gy o 45 -
. : . : ‘KR 0N . .
LY '
or.an acid addition salt thereof, wherein . .
R and R! are the same or different and are each hydrogen or straight or
branched alkyl of 1 to 6 carbon atoms or R and R taken together are (CH,), where
x is 4.or 5, or NRR' is . R : : . .

wherein R? is hydrbgen oi'..b,lkyl of 1 to 4 carbon atbms o.r- NRR' is



R and [er e the same or different and are each hydrogen or straight or
Fre;ini:hed §e® . 0';0 6 g?r anriat :)rsr558r R and [err] tak{%l H "Hr"lli"ﬂl'
r

] c . L M
[err] ' I S hydrogen or

5 ein [er ]
al kyl o I to4c-an-bcn—a-t-e-n=rcr e+—5 ?g\ﬂ)
1,561,,072 ESAMWE 26 Capsul e

1
Formul ati on 150 ny. of 2- yl RO A
sul fi de hydrochl ori de @dgﬁgﬂg E%%inxfzﬂawgﬂ ‘}?&2 ﬁlda, c%%:'sf]a h“'{iﬁ:
cornstarch. The 55 mixsureJis dilled inko b ivealpiecet lardigdlatin dapsalze hard gelatin
capsul e. 5 EXAMPLE 27 Lr ral Solution 150 ng. of
2- N, N-di et hyl am nonet hyl - 2' - hydr oxynet hyl dg Isotibf | de hydrochloride is
di ssolved in sterile wat erlS(U 10g.P of tZ)Nmikiethylarmnomé\hﬂuf-ﬁyd-rcﬁgiﬁ&hﬂlﬂlphenyl sulfide
preparation may ipcl udeyBwehlatideoistdissalved jnistegite wator US.) t5opake | mk ‘% iieslose
10 EXAMPLE 28 Supposi t d¥'§P? fatign gy “Htm basterinsiatsich &2 AN W% pheny |
sul fi de hydrochl oride is mxed with 205 ny. ERAMPOEtgned or nelted cocoa

butter, and su osrtorres were 15 or nedSupposithryl | | ng and sharn |n
moul ds. PP 150 mg. of 2-ammomethyl 2'-hyl§r§ o g p
€d CO

phenyd s
of 2- N-et hyl ari nofset hy oy Ui Mg i ApRig ik, C1 11 € 4 BoRrapra e

placed in a two piece hard gel atr n capsul e.
EXAMPLE 30 EXAMPZ@ Bnti - Tetrabenazi ne Test

Spr ague-Dawl ey male rats Wej 9N RPPLQ%E hﬁf or
cage:! Corrpounds of for nuﬂmcﬂlomgnri prcddyid racilzg bme%&a?%aﬁﬁﬁ'ﬁiﬁé ?%gggyge%ﬁm‘ieo

|njected| . thri y mnutes prior totheamnrstratron of tetrabenazi ne,
20 ny/ kg, p ANl rral s 25 wer e scorggn_ t he net hod of _
Sul ser and Sor oko, Psycho-sphagiedp&atoddle fats wei m Gipr 5%}13@‘3@&Lkr%u fsﬁ%ﬂ ve
Conmpound of Dose cage. Compdhnﬂs oflfetmwleaztthevtrbydﬁglhlori’de salt in saline are i Amdml
i S tnistration of tetra enazme, s 1o nimals
go' (mo/kg i.p '5%5% 6 E%yl 9elr! e:’ lsgggt): acg@ fingto method of Sulsegw S?roko, Iz’sychg?;%anzafﬂagy8
25 50% Com f, D 35 %5 ]'ilff:c%ve 25
p ose - etrabenzine
gg% 16 3;‘?% 40 Examgaeﬂg@.l (mg/kg@p) activity in tlkeskat 78% 18
57% - 40 23 4 50 0% 50% 24
25 57% WHAT -WE CLAI M71 S: - 1. Azcorrpound of“o%"he formula (1)
[err] 45 [efs] 1 5 gg:/.,
45 or an acid addition salt thereciﬁ vvhererr% . 50%
16 25 51%
17 25 8%
18 25 1%
40 19 25 57%
23 50 50%
24 : 25 57%

WHAT WE CLAIM IS:—
1. A compound of the formula (I)

. qp

2o
[l
or an acid addition salt thereof, wherein
R and R! are the same or different and are each hydrogen or straight or

branched alkyl of 1 to 6 carbon atoms or R and R taken together are (CH,), where
x is 4 or 5, or NRR' is

50 -( w2

wherein R? is hydrogen or alkyl of | to 4 carbon artoms or NRR' is

ik

0

[3°]

0

35

40

45

50



R and R are the sane or different and are each hydrogen or straight or
branched al kyl of | to 6 carbon atons or R and R taken together are (CH2) X
where x-is 4 or 5 or Jerr] js 50

2 ‘ 50 Whereiﬂ R? i< hydragen_or_ al kyl

of I to 4 carbon atoms or [er ] is * _
L, 361, 072 Illlllg rrrururrrrurr

whereiny is 3 or 4. and R3 S hydrogen or al kyl of

n and mare the sanme or different and each 1, 2 or 3 corrpound or salt o

accordi ng \~o’ Qiiml with the proviso Lha{1 561072 free 5 bases of )
forrrula(l) when m.and n-are eachl and 5(|)

when one oiVR and [err] is nethyl the ot4\4<?rz not hydrogen, and (ii) when

R and [err] together are [err] then X is A conpound or salt according
to daim2 with the further proviso that rcn2 n acrd addrtron salt wh@h m
and n are each 1, an‘%l Sord (d 3 one o 3 erbri'I yl the

other is not hydrogetg )&l;afgthgns 5&@@’1{““ cﬁﬂ{ tglé‘g‘iaf (?b"é’fshé'f are
[err]- then x.s 4. 4. CbrQAlt sa Hir6 @ mngmtrpthclpawr;b khati fohfréhe
provi so that, fsor thasa‘eré@rmalséB, \mlienflmranrhh lwms mand n are each 1

5
and (i) when one of R ij:}alhﬂl &@S@P‘rﬁéth jé%g W%Bg%ﬂﬁ‘ or nethyl
and 15 (ii) R ) l.Ilr:iBPgt Srdify entﬁe further prov1so that, for _

15 5. A conpound or #madcid #iidition edlt) yhémmG ndlnrﬁrélea(mtlhaii e further proviso
that, for an athd addi t(lr) ersanetof WRMSMYM% aﬁcrwth droged 2pd ). when onel®
C

of R and [err] is net h)&l‘A"(c ‘Fggﬁ %ﬁiﬁg %t the mlthathhégée) R
Ql ),

and [err] t oget her ayaSesidPfor nmand n an acl
addi tion salt thereof 40w®bendons fﬂhan(ﬂl{aumethwthdmhdmes not hycﬂ'@geproomegml andat (rl)

when one of R khd [err](“)%aﬂ‘bB °tf‘ whenf?
R and [err] toget her ﬁ%ﬁgﬂuﬁg ,;?c‘fa%g*?far g ,c‘ﬁ,%gﬁﬁ’gﬁ%}’rp‘%é”dﬁaéof tion
salt thereof accordi ng (i)ezh GHelof R antl iR istriehy? he other ispoOhjidEogerd Sarhethyl, and

25 (i) when ong of R ar('d endr%( toxethetdﬁ hott-hQCI'bixher i's ngt hydr oaen or S
methyl, and (it R glv PEY9E OF PRotel ?dé‘t’r‘?Bfa"[tE?rF?faSC°’%ngc‘8rﬁ5"d'ﬂ Fyigthe, .20
aci d addrtron salt therg e,ag&o(r;fd{ BEH ROis GhedtiyMnk, oti¥r idnd: RGdrBgeRYand0 t hat when

one or both of R and [ giiyyhenR ami R oy éth racL{CH)—héeenlx it & 4 carbon 30
atonms. - 7. A" compound or acld addition salt thereof according to Claim 1 with the

30 9. 2-NN-Di nt hyl a‘fﬁ’Yis%ﬁEimy.re R AR T SRS by ALOB: At 2 d
addition salt ‘t hereof. R dpedhant SONEHLY, - roxymet hyl di phenyl

sul phi de or an acid a_ddﬁ A|cgmpg@ﬂpr mp@ﬂﬂmo@@lt thereof accomj_ng to Claim 1, with the
2- Ani normret hyi - %02 hy i YE;%*E‘E‘W’FEI PRmereth of ] pad Rids ap alkyl seoup.t bag dite # g#bom 5
salt thereof. A phay Wbin&&@ialnﬁno%ﬁ Di'ﬂig&réyxéﬁklﬁld@di%yﬁ bulhide®k hn £4d @
conpound defined i n aidifionfaliChereos | to drochloric acid
addition salt of a cg Bugg ethyl omﬁhﬁﬁyhs@foxwahﬂévhmvl sulphid¢ qr anapid

40 14. A procegs f or? pf‘-h?éro@nﬁﬁ%ﬂﬂ%l Uipde acif 188 dhdilign salis

t her eof as defi ned |saualreyedpf dalfs | 13 which conprises (a) reacting a

corrpound of the forrrAJI a(l)% lpgla}'rpgewé‘faﬂyaccenmb!dvcdaddjmhdf@bﬂmmdﬂeﬁmm :
. ny aims

45 - : 13. An hydrochloric acid addition salt of a compound defined in any of Claims .

40 1to1l. 40
: 14. A process for the preparation of a compound or an ac1d addmon salt
thereof as defined in any of Claims 1 to 13 which comprises
(a) reacting a compound of the formula .

Ao

45 with a compound of the formula _ _ 45

(I';'z’u
¢ W

wherein R, R, ri and m are as defined in any of Claxms 1to 11,.one of A and A1 isa
mercapto group and the othér is halo; or .
(b) the reduction of a compound of formula (1D



wherein R, [err] n and mare as defined in any of Clains | to 11, one of A
and [err] is a nercapto group and the other is halo; or (b) the reduction

-.0of a_compound of formula (I1) [err] wherein QL is [err] or [err] and
is [err] or [err], where Ris aI kyI of I tn 4 narhnnm and [err] n and
mare as defined in any of da to and provi ded that at |east one
of [err] and @ is 5 ot her than "1 ||ﬂtl“ii“ spectlvely or.

(c) the: replacement of a |eaving grou roup or a group
\ rr] as appropriate, in a conpound of the forrrula (111) [err] [.er

ecMin mand n.are as defined h3LEBY of Clains | to 11, X:.islh %(y or a
leaving 10 group and [err 3R Oor a Ieavr ng group, provr ded t hat
only one of X and X is a 1vi Oroup; Oy (d) the reducti orwef a
conmpound of the.fornula (IV) [ Y wherern [err] nand mare as :
defim®d in any of Clains | to 11 an"d Q represents a 15 sul phone or” a
sul phoxi cdegindipi s—dCH 2)m: OH or —(CH,)r,_,. COzR" and Q7 is —(Eg;),. NRR&OF 15 (e) when R
and [err "%mgl conpound of: t he
and Ler F@F’m ib’ﬁ? S trtrt),gnt SRIGHEIG SRR comound of 11
and [err] agrthaeseantaserﬂﬁt ofa l[ezartng]grmrp [a;earr hydroxy zwhun:hr R&rqus alkyl of I to 5
car bon atohtBRume aperonrigte. e eamrpopRreel the faamip|lBf | to 6 carbon atoms; (f)

eductive al kylation of a corrpound of

when R and [err] are both al tqhe
the fornula (V). [err] 25 't corrpound of the fornul a
25 [err] wherein n and mare iYed in anyll Clainms | toIl, R4 is

hydrogen or alkyl of | to 6 car 'B’n”r%i‘!'orrs ‘and [err] and [err] are the sanme
or different and are each hydrogen Yor al kyl of | to 5 carbon. atons provi ded

tha thelwhe rneetna@apb@mms to 11, X3 ﬁge% ing exceed 5:
&ol el ‘Q‘ g& ateate-awgrpsPfangatthttwﬁwmf ‘t“dt){{ B2ne pd¥e or an
acr d additi tﬁa ehuatiagroeg)fcomg&nappmemsmtaeav)w A process as defined in

A ai m 14(a) wherein the reaction s effect ed under anhydrous conditions in

the presence of an alkali net aIkoxrde and a 35 sui t abl e pol ar,
aprotic solvent. - ) 35 1,561,072

16. A process as defined in Q aj 155,, wher ei nhe solvent is selected from
di et hyl f or mam de, dimet hyl acet z;in ekhand di net hyl sul phoxide. 17. A process
as defined in Caim114(b), wherein the reduction is effected in the :

pr esence‘?ﬁeim%rﬁ I{TFE’@%?CWQ@H iranylaf Clagims 1 to 11 and Q regyesepts gy ocezl as defined
in B thef B p ahérZhantxﬁB%hrthegﬁuctwn&a ggﬂ&fn on | effected in
the presen muqm(vr)nert sol vent process as Ined in Caim18,
wherein the inert solvent is ¢ (| g{ her or tetrahydrofuran 20. A process
as defined in Caiml4(c), D hydroxy, X is a |eaving

M - B

(Ghily (CH2ly
ou X

. wherein n and m are as deﬁned in any of Claims 1 to 11 and Xt represents
20 —(R'R)N-QO or —NR?.‘CO . R8, in which R® is alkyl of 1 to 5 carbon atoms and R’ is 20
hydrogen or alkyl of 1 to 6 carbon atoms;
- (fHywhen R and R? are both alkyl the reductive alkylation of a: compound of

the formula (VI)

gy (tllzl,. o
O W
. "k .

25 with a compound of the formula :- | _ ' - 2:_5
- R5R° Cc=0 |

wherein n and m are as defined in any of Clalms 1to 11, R%is hydrogen oralkylof |
to 6 carbon atoms, and R® and R® are the same or different and are each hydrogen
or alkyl of 1 to S carbon atoms prov1ded that their combined number of carbon
30 atonis does not exceed 5: 30
followed by the optional conversion of the product to the base or an acid
addition salt thereof, as appropriate. :
- 15. A process as defined in Claim 14(a) wherein the reaction is effected under
-anhydrous conditions in the presence of an alkah metal lower alkoxtde and a
35 suitable polar, aprotic solvent. - - . S S 35



10 group and the conpound of formula (l111) is reacted with a secondary
anm ne 10 [err] being as defined in any of Clains | to 8 21. A process
as defined in Claim20, wherein the reaction is effected in the presence of

an inert solvent. 22. A process as défined in Caimi14(c) whe n Xis a
| eaving group and [err] is 15 [err e_eeMa(lll)
reacted with an alkali. et al hydroxrde 15 23. frned in
Claim?22, wherein the' reaction is effected in m - 80l vent
24. A process as defined in any of Cains 14(c . t"b 23 "whérein t
| eavin roup is selected from hal g, Mld)'laenesul phonyl ., |lower - N1
al kanesul phonyT and2R process 28-@kfifed in Claim - 15 wherein the solvent is selected from

20 25. A proceSSdnaahﬂ fofthantide, |dnnﬂ}ducamﬂaia hd dinteeyBilphdxiie. r eduction i s

ef f ect % in the 'ré géeﬁwcvp a:ad GE htWhS'@i“etb? eedudtionig effected in
triphenyl p osphr n ei tsher
of O ainms ?4( d) ..gaul i{%gjiﬁgi ‘“2,? gt iﬂé@‘ﬁ‘gﬁi‘.‘“ﬁ*éf ki fhd 1 018
presence of a non- rléa«tblwes @rctganndon Stiliny &%) twherein the iBért ®fventis pllethslethsr as

defined in d ai nt re the red tro e i resence
SR O R TR e S
28. A pr ocess asRRWH d R ledu{g [defided Gn ainymi'dléh ltala erein the 30
reduction is eff erct?édA PTCGSHGS mg@semcﬁamzoawmﬂn ﬂ@areétﬁlvrelsoffgfam i theo| vent

30 29. A process? %@g’gto s AT A 40wl £ b LB EII X6,

al kyl atiomg s eft. Bt €5t RIG ETI1) s rackeathith 2 Gk origeed from
formc acid or a déBrNatqcessasted)fn Clamrmt uherhydrerrdaporarsdffhgte&mgm and

Adam s cat al yst .Pr "°°A’f ngs@agsd defr n %E q . ﬁf) and- 29
wherein the r edUlG&\}in ‘ir is selecte rhl'ﬁatésuﬁg{t{)&
35 31. A cmpoundidas defined in an ar ms 13, prepared by a

process defined in 2an¥ Pmcesslaadqﬁsedlm ngmgle(d) imlerem thendmwem ¢ffeated fror nrul at i on
whi ch conpri ses ;ﬁ%ﬁ tiAke srdusipg Agsnselerted Sromotrighcaylphosahis 2ad 4 PeBkcept abl e
acid addition sa & §i8kess ascaarnemge&&radmr%sém and 2§ Phkei@in knd © 11 and
13, in ass2ki at i @ductibi is eﬁfe@érainrtheemancabﬂ genic sulvener 40 t her2¥ or.
33. A fornul ati on ZEcHdPEe 2 gefiopdiinfslai “@? o léimde% lse?ffeF@d&; li qui d.
34. A formul ati oﬁeggee%‘rar &Fg“’t goips agept ot @Fe‘i“ﬁ PHEheRYips 24d ¢ el o) g,

35. A fornul ati on a8CAr phobeds b défingd Ga eﬂt@ldl'ﬁ(:laﬁtstlﬂ(e$4nd 27,uwkéreiflaBage form

45 30 36. rAdtfctlpmuI@;’p:temmabeme@hn oit %on acmwe G!gammol@ztgtl 31035 whic¥is
suitable for 45 ent er al
S Fobal o e W B tﬁg";; N e

corrpound of formul aBO(A))roeafsssGlleﬁhea maemimhimtftmﬂemfwhenamalmmmuwt in the

range of fBbm 15alkxatios e °d ol he bas 38. A5
formul ation acco&eg)i%gg 0y m j,“caﬂy °§Cé"'ts lbtPeIS préfared by a process” 50 39.
A formul ati on accord) Aghatifa mmﬁﬁnaﬁeﬁ whick Sorfpristsl domPounaloffoiriila @Y

suspensi on. 40. oﬂt o pharmgceutically axceptablti aviyl 4dditich aalnthgrofaécotdingstoany oHposi t ory.

41. A methé@ for S 19pdbandld dhasspeiation Wit rpburapetsally aeqseiedle ceficaccor l ng

55 . to any of lmoéﬁlawn é&oMHng CHRADD, WiRFeiR T ckiridf 8 Dfiquidie conpound
of formula 55 (1) 34rA doimilagioid adcording3a lClaith he,rmiexmrtltehatriae:s tabl e .

carrier theyefor rl?mcemdtneévmo? 3ins ® gpig ny of'
e 32" oA e gt MR o 1

treat ment of depr €33) A formilatioNE36aing @& , MBicRRBhprses the compddh€ bf conpri ses
the adm ni strat |f9nmtla)(lt breacrdeammn @eflt taemofnn tamxmguntef the gange ef from gHto

ant i depr esgant db mé,i f‘éfmlg J)%‘i e%\ Of ePhar maceuti cal | ysg
accept abl e”acid ad WOfbri& ton tasc ichNs @aN¥er s6L@dn ™8 | tO | |
and 13. 44. A rreiuk;redsnrmccordr ng to CI aimi4 wherein the: corrpounds of -

f | | cprding 32 whighiis t |
o o' o iﬁoiﬁt‘fﬁ? E??‘:; o ﬁﬁaﬁﬁwﬁh%ﬁ Bhadn il oo

body wei gh cal ((I)J ElChdaﬁloﬁ dha%&t‘ with th® acceptable carrier therefor.
~ 42. A pharmaceutical formulation according to any of Claims 32 to 40,
prepared by the method of Claim 41.
43. A method for the treatment of depression in a mammal (excluding man)
60 which comprises the administration to. the mammal of a non-toxic, effective- 60
antidepressant dose of a compound of formula (I) or a pharmaceutically acceptable
acid addition salt thereof as defined in any of Claims 1 to 11 and 13.
44, A method according to Claim 43, wherein the compounds of formula (I) or
acid addition salt thereof is administered by a parenteral route in an amount in the
65 range of from 0.3 to 75 mg/kg of mammal body weight, calculated as the base. 65



12 1,561, 072.

. 12 45. A nethod according to Caim43, wherein the conpound of fornula
(1) or_acid addition salt thereof is admnistered by an oral or rectal
route in an anount in the range of from0.6 to 150 ngy/ kg of manmmal body

wei ght, cal cul ated as the base. 46. A method according to any of C ains 43

to 45 which conpri ses 5 admi ni stration t.0 the mammal of- a conpound
selgthed from 5 (a) o

2- | net hyl ami norret hyI - hydr oxynet hyl di phenyl sul phide; (b).
2- At hVd ami nonethyl - 2' - hvdroxvrret PLAphet iyl sul phi de:-and (c12 -/

2- am norret hyl - 245 WHJ&B@'&E&&MMM&B&W'W&%M& g&npoﬁﬁ'&jofﬂ&?ffumf(ﬁ%t icall y. ) -
accept abl e aatid adxﬂﬁbntsnlome&af is sdnbihistered by anléral or rectal route4i’an aﬁnommnpound of’w‘

fornmula (1) élrer m)ﬁode: g of rngnrg@ odv ?f; 31} S
herei nbgfore %&h&ﬁg W [g&df"gligﬁg’ émﬁ i °°H'é’"%efs Exanpl es 5:
6, 7, 1.1 and da{ea@e@mygreiy ldniha@aﬁlaﬁmdan of :a conpaiind or
an aci d additi ofb)2al- memﬂmmorhetbﬂ-Zf-mdeb'laet(!Yl';h hegyilpglpbidesiaatll y as herein -

bef ore descri bef)izmip - thyld‘p eybiY o any ong of Exanpl es;
rﬁn arm utlcazl:y accepta e dcid addition Ej gf | ERgeut i cal

5 6, 7o 11 and4 ‘K) d of formula (I) or acid addmon s .
fornul ati on uieiemlbefbﬁrmscnbeﬂwﬂ: meivphtiritraie foanyroneaf E)anmiesﬁrﬁaﬂ ndceutical ly

acceptabl e a@h'éil tﬂﬂ“t i on sal't thereof jin-association ccept abl e
Ll dedled

carrier therqf.e?f &% ‘éﬁl '%Ei ag“%?@mw @é&% part i cul ar
referense to regB¥ndNs a8 ﬁﬁl @to24. . .
2- Ami nomet hyl - 249.Ayha cltmctl ¢rd1u h hlcfsg;;i;{sedec wamubél)

20
51. A formul £f 1 %El}r t?t,lergc T, subsf'L zltla eran eﬂorg%fesg)nbﬁg: aﬁﬁ %Ié‘g% wherein the

conpound of T5ERH ohesof ienyl  sul phi de.

52. A far nul at | 60 2a8BipbEethg- zt-hydmxymezﬁylﬁbmwsumﬁnde hydftﬁ):hlmde 42 wher @n the

acid addition  $hlA for fﬂat“al acg 'af*u‘
o ©

& Yheny fClalmbﬁm m the
2- am nonet hy|¢°2‘1~"°lm f rmulaés)cgsp- ' ém g glhjﬂ ﬁgchl ori de.

ulatlon

2,
25 53. A tatahaaﬁo% I bénidfou mnmmymzls hy-dmm&mamjdllyl di phenyl
sul phi d& or cygio annwdwkhnhcwl pladrc@pmblloed@cu d addltlon E alit t ereof

t L F 54, A
Fr RN S e

sul phi de hydrocis4.oni daaletnwmlsoabmmesnz-mmbmﬁh ahydmymtthxlcablieyylaccept able
carrier30 30 ts le o hydrepbloride inAsworiatienc Wittt Akprmereuticafbrcceptabiy eariier 53 Ad 54
whi ch conpri s8R, amgg &Emgz@em{mi@fa\r.mesiﬂxaddsmﬁ@a/kmﬁmmde or the
hydr ochl or i deus ntetlty P hedroxynittiFdipheAl illphide of ke hydrogoridt sdlrthered’> t 0 1500 ng
cal cul at ed asn fanembes én thlg rane OIJ EEt(] 1S 1309 emet calaytatadipe thipise-cant s, Char ter ed
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