PATENT SPECI FI CATI ON NO DRAW NGS (21) Application No. 6352/71 (22)
Filed 9 March 1971 (21) Application No. 34331/71 (22) Filed 22 July 1997
(23) -Conpl-ete—Specificationfiled 9 Mrch 1972 (44) Conplete Specification,
publ i shed 21 Nov. 1973 (51) International Cassification CO/D 49/00; A61K
27/ 00; COrD 29/12, 31/24,51/00,55/00,57/00, 85/44, 91/00 (52) I|ndex at
acceptance C2C  170-196- 284 170-197--285 171 -27X---289 172 --192--282
173--197---288 174--187--278 175-270--276 176---186--279 17X---175---180
17X--191 --278 183 0 8\3rr1‘87t O O 8- =iy v 277 154K4y 14 OﬂeDvlg_ldG(‘
1Q11) 1Q4 1Q6C_1Q7A" 1 %sﬁ <41 %Qe* VR v 315 220 P26 S B >3
247 250 25}@352 255 256 25Y 28XndPeARA9KGS$05 30Y 311 313 314 31Y-320 321

322 323 324dey 32X 3321334 28385341 346230 3ak3521 355 364 30836 '8"7:‘6Y
371 373 37%=480y, a,_.,gﬁm&a%%w% - MSA%‘} BAL3A3BL 3ALYA
3A13A3K 3AL3CL 326, 455 45Y 462 4%
614 620 624:62 %%gh .ggg gcaq 5 @ Qup 2\, 5@ 70 680 68X 69'

A .
73X 747 750 5 TG 335%
M B QU RBﬂ 1 l%f\i" sllfmvg b6 69?%@% /;3 yBé?&KFF, Q) N/
EMVETT and CHA ,gggaguup L\HL[_LI N (54) UREA H OUREAS AND  CNANEDE-IES
(71) We, SM'T NEo—&896—BRENGH- 19 ABORATIORVES28¢ | M TED, of Womd@l | s,
Vel wn Garden Gity, Herté”Z—al‘)BHé%Zi §3- h"péﬁrﬂ 124ﬁééﬂﬁezr7éby decl are the
i nvention, for which we ]"i{sagél? n‘@‘dé nted to us, and the
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conmpounds of the inventigy g;@rh@)cgljsm a5 dgitskpn sal ts but, for
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(54) UREAS, THIOUREAS AND GUANIDINES

(7|) We, SMITH KLINE & FRUNCH LABORATORIES LIMITED, of
Mundeils, Weiwyn Garden City, Herts,, a Briush Company, do hoveby declare thic
invendon, for which we pray thai a pawent way be grauted to us, and the methed
by which it is to be performed, to be particulacly deseribed in and by the following
statement s — -

This invention relates 1o pharmacologicaily active compeunds, to pharmaccutical
compositicns comprising these compounds and 1o procasses for their preparation.

The compounds of the invention can cxist as the addition saits bur, for convenienc

reference will be made throughout ihis specification to the parent cmrvpounds.

10 Tt has for long been postulaied rhar many of the physiologizally active substances 19

- within the animal body, in the course of their acuivity, combine with certain specitic
sites known as receptors. Histamine is a compound which is belicved to act in such
2 way but, since the actions of histamine fail nto more than one type, it is believed
that there s taore than ene type of hisimnine recepior. The iype of action of histamine _

15 which is blocked by drugs commonly called “antihistamines”™ (of which mepyramine 15

' is a typical exampie) is believed to invalve a receptor which has been designaied by

Ash and Schild (Brit. T. Pharmnac. 1965, 27 427) as H—J1. The substances of tha
preseut invention arte distinguished by the fact that they act at histamine recepross
other than the Y—1 receptor. Thus they are of uiility in inhibiting ccriain actions

20 of histzamine which are noe inhibited by the above- muu'\,m d ““antihistaniines”. The 24
substances of tns inventicn may zlso be of uulity as inbibitors of certain actions of
gastrin. :

Throughour the presenc specilicstion and claims, by the term “lower alkyl” we
mean an 111&1 QroUn containing Troc 1 to 4 carbon atoms.

25 The cr.‘-mp01md.~. with which the paesent Invention is cencerned wnay be represented 25
by the following genoral formula; i se far as tavtomerism affects the compeounds
mentioned in this speciticotion, the nuwbering of the nucleus has heen modified accord- .
ingly:
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15 whi ch is bl ocked by drugs commonly called "antihistam nes" (of

whi ch nepyramine 15 is a typical exanple), is believed to involve a

r ecept or—whichhas—beenmrdesignated—by Ast—and-Schitd—d—(Brit. J. Pharnt.
1966, 27 427) as H 1. The substances of the present invention are.

di stingui shed by the fact that they act at histam ne receptors other than
the H-1 receptor. Thus they are of UL#IS¥2y in inhibiting certain actions
20 of histami ne which are not Tnhibited by the above-nentioned ~
"anti hi stam nes". The 21 substances of this invention nmay al so be of
utility as inhibitors of certdin as{ions of gastrin Thr oughout the present
specification and cl ai ns, by/the teCH& ngﬂﬁualkyl .wesnean an al kyl group
containing froml to 4 carb at ons The\co ound with which
the present invention isxgercgrne nay be represented > by the follow ng
general formula; in so far as ntomeri sm af fects the conpounds nenti oned

in this specificati on, t he nunberi ng{Q}'W@héInucl eus has beenl nmodi fi ed
mmed together with the carben atom shown an

P ch thatothere is
record ingly: [unsaLurﬁcdzﬁc@lm‘.\c“c fwcleus, preferably having five or six a ms, which nucleus
1,338,169 5 comprises at least one nitrogen atoimt end may comprise furthes hetoro atoms such 5 3

[err] FORMULA | lswhgmemﬂd Axygtos cglUiiiabdiapyddieey Biakde, fommeqw taag:ettheuk,vm th the
carbon atom Shbmwaln, pyrimidine, pyrazine or pyridazine; X, and X, 2Tvehiqh iyt Wert q gAghe
heterocyclic nutl ‘Hifpgent ﬂf“ei“’é‘r“a&’ YORaiTHly (FTugrmgyls Psdrostlo R i nucl eus
conpri ses at | €48%” one ni trogen atom and may conprise further hetero atoms
such 10 5 as sul phur and @rygeaL,)eN@c<i m dazol e, pyridine, thiakble.
oxazol e, pyrazole, triazole, thiadiazole, perHﬁldi ne pyrazi ne or

pyridazi ne; X s rral'ﬂdwlgl(l‘[;u% %’ at l(.'l‘g maﬁythc. ﬁ&m emr* a0k Q fom '}ﬂ Er}tg,éar €

hydrogen, | owere ol kikllene a5 ATELR WisatarRen 3

15 10 xmwr-rs from 0 to 4 prowdf‘d that lhc slsefof ] 'md mis 3 or4; Y is owé,en, sulphur

10 or X enk] Vit 19X keésen]%tlhﬁnvsr it prbedad tthae Wois mﬁt Sluﬂlet‘lat omdleenpglss ng A

form a furthe rl“’“ﬁg? 15 A ”2; fEr g & ‘by}_" AePP{OplgOr partfal ly
. 'umn as_dis nu mmmxh\l ahd 5drom,n mtm 0 %

unsat urated i ngbil ARG ik Gnd Hh& Dl AnaVide éﬁ"hqﬁd the sum of

x dl Nl g 1t
| and in is 3 afiordpreiérably, QXY Geitis feiab P)hhllﬂu 9%11 carbonOftoniNE inkd: i/Se.ng‘igEn sul phur
or, provi dﬁd t awyditesringoPrekybh M hiabyd )"plymrdillnkaommngm\s of oy due], 2aNR] er rJ
Forr] s hydr quenu Ry RVE S S BRI "Ry e i,
dialkyl - 15 ekl e eeh Ehi B, Iﬂy,lecmﬁpé Vbl Jéfx oG M hydr ogen,
nitro or cyano.thiPe@yl] £ etialalday Rusmsmch't hat (sh Q}aﬂi}l[fﬂchﬁdih/ﬂ{l}hf&hbs adj acent
to the carpon abionydhbgmcandy -motel pRref- e[rZab(K%/ blsmeh # hatidizelyltal vmth t he
sai d carbdh at dif; ﬁ\@"ith‘f ‘H‘étzjol\e,, }‘l‘tﬁilazﬁki f} ‘Pid\*{%xbl) %‘F‘B’thl y ® is
1da/u 1wl
hydr ogen, met h‘y ,mcb‘rprf}\ne,p am; NQniPhiy g 1\%\}{ ethéd n%thhy%[)gen One
group of preferized3coppoynds. it TR 1tlh&‘ﬂf\ﬁ3ﬂﬂt\. | rwenuhan N‘'S{2 - (5- 20
20 that wherei n“"\noar?d & 3etribizGyblpbroyhythiojegylthicyres g 2p- ranhblgl»\élt i} -3 methyl.
Specific 8%npoqm 5 p\z\m?‘éHﬁg‘rhémf Otimd! thigy ﬁe’“?)ar"t‘i gl afN'y [B1séF uthisgd)- 30
N- et hyl - -[ 2- (( 1Q!9yxl )h gﬁ&l‘h}{”u present invention is concerned wherein Y is
t hi o) et hyI ] - t hisapireapd-metihyd 2 May[ 2- (crediiebsN pdocodbed Whictaz@kiydsgermtny | -
t hi 0) et hyl ) t hi ovreze oG wbtlwm-mmn Rer¢l6- br ono- 4- i mi dazol y) net hyl -
t hi 0) et hyl ] t hi our ea, N - metlgyl- _ ((1- met hyl -
2-i m dazol yl ) met hyl t hi o) - ~ %\et h ]t&l ourea, N-methyl- N
-[2-((2-im dazol yl ) net hyl thi o) et hyf ] t h oUF &AM
33

35
Ay R
FORMULA I
wherein A, X, and X, have the same signiticance as in formula I excepe that X, and for
X, may net be
_ E
(CH,), Y(CFL), NHC#
NHR,
45 but may additionally te (CHo), Q5 7 is 1 or 2 and C is hydrexyl, halegen or methoxy. 40

In the first srage of these processcs, the compound of formula II is rcacted with an-
ming-mercaptan of the following FORMULA I

HS---{CI1,).,"~NH,

wherein a1’ is 2 or 3.

ny



N - nethyl - N - (2 - ((2 - thiazolyl)nmethylthio)ethyl]thiourea, N -
methyl - N- [2 - ((3 - hydroxy - 2 -pyridyl)nethylthio)ethyl]thiourea,
N-nethyl-N -[2-(5- amno - 2 %
t hi adi-azotyymethyT Tt hi o) et hyl Jthi ourea, N-nmethyl-N - [2-(3- 30 (1, 2,
4 - triazolyl)nmethylthio)ethyl]thiourea and N - nethyl - N - [3 - (2 -
thiazolyl)- 30 30 thi oprop¥l Lg 1tégr ourea. The conpounds wit h3
é/ni ch.the prgsent invention is concerned Whergin--Y—is—suf phur“’gnér )11‘ is 1 or
—ay be pr oduced”“ﬁy\hr; 5 §§e$uwrtm@ttqapmneecmnﬁm amslgm«leéta*rf;qi “Yhe
fol | owi ng géner al el 4 s 530 il e,trp]mdamvwrhmmulm rem n}gﬂ % 1o PR dy,X[her r]
have the same si gnnd fu6@meeoiafsriy Poinula Y d¥Us0L Ehatq XEpedl bandiood X[ err]
may not be [err] Iino t’rmlbqft’ ‘%1‘1 j‘ bt ﬁ‘“’ yl @e;]\@b{-,er,rqayogmqt.[mﬁ dat] gr 22

Rvdrazi o‘ It

and O i's hydrsoxyl WaF@dEHONE QXMdcx‘leLIa<ntcrhreanq_1‘ st hap };té“ &
processes, the conﬁ ’“&"“ ‘,«'ub‘rﬁmbta bhdiroges bresidsy e ﬂm%ﬁi%?@iﬁf Qac-t;rd@:a&capt an
of the follow ng FEORMUcAxid deid. \)\M@r(érsn‘“m“ﬁ ) "8’0“3‘

1,338, 169 Wien Q i & #z| bigesc» Wippidc ?@951!;9&EIE@éobGnGaxbriduedhe@mn A 10

i rgﬁ o ’ 1
strongly basile con I C \’{ <u sd% ltl?“ LI;: z;:é)tkal 1Ilahtt‘ti’& 'thdn@m‘{b:r %@ﬁ@ém@?l];pé:(g’) ﬁlgﬁt %I hoxi de

ned
or sodi um hydr oxi df SN 8. bftebaatbsd-amoe adhlink gprdiios: i) A McBdsy ami ne
t Sray be necessarymmcpnﬂtlect theh emigprgitbP 5r“%?uB“m‘f“dapr “‘”3&) 2 by a
pht hal i mi do group ecwtiychphiinipids g8Bquant | v hgerierpuedolwing fctmubywa.(f‘f‘@ 15
hydrol ysis oriy h q\r,é%(lo.,ﬁf £ She 1IEIR edadia dayiew @yl or hal ogen it is found-
that 5:the reacti take place under acidic conditions e.g in the

pre ence of a hal ogen acr d such a 48% q aueous hydrogen brom de, or a
hal ogen:acid in the presence of g |c acid eQ\ Q i's methoxy, the
reactioh will also take place in the pr*esenc GiE @‘ rogen brom de. 10

Wien | i's zero, the corresponding fiRst stag of the reaction is between a
nucl eus . 10 directly substituted vmt at th a thiene and, under acidic
conditions with 3-amno- 5 propanol or 4-am nnbutanol

or, 1sindcr al kaline conditions, w t h a 3-hal opropyl am ne or a

4- haI obutyl ami ne the amino group being protected if required in the lattecr
case e.g. by a phthalimdo group. The Ugesibm, \h@smatr}t oodsses
is of the foll ow ngwlcadmbl % ?Ihv\néi ’d(‘“ 5‘“‘“ gn fcj"jl, ”Q? cﬁ-@uji se &ae s ﬁ}lphé}? orm of
the mci d addi tPon sei ¥; mapedi aﬂﬂ 50 Alok?dnd/\dner"et m e 3 m m . ’éﬁ& “Xerr]

have the: sane signi fd'ﬁ, G 18 Sndy Ml ebiamell drohl theseecie fif—'t%mn:’lz ‘J; m,ae
20 or Xerr] gRyopardivis: opadnl %abe“(“(ﬂf%‘rdia FISEaE BT err] N J err] %s
being, in this cascb el @y gojay f where2R, is hydrogen, V is su'phur an

25 ) 25 The COMPOUSF?WI orlx‘::ﬂ*:t clmuvizlcgf Formula 1V b reaciion with an acyl iso-

sulphur may be prepared fro
throtyamtc in an appropriate SO

1
compounds, c.g. the benzoyl -
e a0 2o : h\dlo\ld" er aqueous pf\t’tssmm ca b

lvent such as ch loroform. Aliali h_wuur\srs of .

a reagent
atives where Ry is C, H,CO, with 2
e ciate }rf*]r‘» the cont-

U
such as aqueous potaasmm 1 e s N
' and Y and 1% arc sulp .
: 30 pounds of formula 1 wherein R, is h\dmrlt: e wiiphur cod T s slohne
30 :' Compounds of Yormula I wherein R, is hy 1, Y B by rescaion
l may alternatively be prepared directly from the amine { Fornla TV b such a5
at clevated temperature with the thiocyanate of mpior Hunl Cf
e
S o B s R jower alkyl or dialkylamino alkyl, 35
35 The compnunds of Formula I where Iy 1 \.11 s gl or 4 I by re xmon
| is sulphur and E is mlphur may be prepared from the amine e sovont tion
:' with an isothiocyanic ester of Formula R, N=C=§ in an appx
' 4]
; as chloroform, cthanol, mopronenol acetonitrile or watcr. 4 by ceaction with
:' Altc,rnau,vcw the aminc of Formmula IV may be converted by ved 0
500 40 carbon disulphide to the dithiocarbamic acid of the {formula:
N 3
% ~ e {c e
c-{owdpn ® (e .
SR-‘:)
t L A

40 i



" is from0-2 and mM is from2 to 4, provided that |I' [err] mM are 3 or 4.
The free base of fornmula IV may be obtal ned from the acid addition salt by

t r eat ment.. wi-t-h—an—appropriat-e—base—e—~g—an atkakH—+etal al koxi de such as
sodi um et hoxi de or .an i norgani c base such as potassium carbonate. 25

25 The conpounds of Formula |, where Rlerr] is hydrogen, Y is
sul phur and E is 25 sul phur may; stI? prepared front an amne of;
Formul a EM-by_reactionwith an-acyl 180" %—m—ogyanat-&pn an--agp#ep#—l—a!e e

sol vent such as chloroform Al kal i AeRHYydridl.ysi s of these conpounds e.g. the
benzoyl deri vafthi*(?ésA:V\h rXs, 33‘? Py RS e )l g r* fiie ‘H‘llﬁd éﬁgent such as
mmmm%wmmm@&ﬁ%wm&“ s the com

whebhn R, is lowePAMDGHS Qb & ofphmiherein Rerr] IS ydrogen and
Y and H are sul plurhe case of compounds of foxmuism v Olundssof tkgransd far theiwher ei n

Rlerr] is hydPggeson ‘P“i“§“§mvpjﬁ reogppyndet; fern y“' medel y be

mwwwdweﬁ%xqmm mﬁéﬁm&mﬁij%%ﬁww&%med

tenperature wi th |ocyana € ni-.um or a met such as sodi um

or potassium 35 The/€onpo S \g E grml a | where Rlerr] is |ower
o )

al kyl or dial kyl am noal kyl, Y Rur and E-is sul phur may be

preparedyf ronmthe am ne of E la 'Y by reaction with an isothiocygnic
ester of Fornmula Rlerr] N=C= In ap/appropriate solvent such as

chl orof orm ethanol, isopr#panol, acetoni trile or water. 35

Alternatively the am ne of For mul a-d ¥ e converted by reaction wth 40

carbon di sul phydg, 10 hpd ¢ BQLQE%KIQ@J@n mﬁﬂ 4 iR%rkld® 1] 105U e from
40 40 13381 14697 7m’ is 3 or 4 and B is halogen. This compound may be reacted with adt5 FORMULA

V. wherejn A ﬂ)({lemlc il bﬁ@r mjl, th¢ ‘resgding pbdparducthes sunbsdsmglmuﬁu @ange as_in
formul a 1% andmyueydiqx: |°§”h’§/H’rY6§‘é‘ﬁa’éf‘\‘d"ftfﬁéﬁldw@f hyl ated to yield the ¥
conpound of forrmula V wher err\i . \Finally, reaction of this
net hyl ester with an anine of fornul ac'Fé[‘éht] i ]ﬂg wherein Rlerr]
is lower alkyl yields the requ ped cogpound.

5 In the case of conpounds_of rmul @ 1 wherein Y is oxygen, the process
for their production comefi¥es Wi a conpound of fornula VI (which may
itself be formed bv treatnent with thionyl halide of the corresponding

al cohol resulting from the reaction -of a hal oal kyl heterocyclic conpound
and the sodi um salt of a di oI) [err] '
15 FORMULA VI e| n ai@rRYq felrf’r!rffha\(e t he sarre SI gnl f| cance as in
formulal, P 1"&““ ... ﬁ:‘n:p%\ cn 11[1 Il% copveried ot 1h3 L&EDO&U q_grmil% hal ogen.

1’ 5) |’L,th'\,‘(4 xnax 0\.‘3 w those deteiibed Tere=
Thi s COWi?DunduﬂRM~ b(@ h€ *nV\Gf (E]c @dlopaunds of fo mul 1V to those of formula 1 2020
al kali metal astdeband 1bchémh@x§pﬂut| ng product reduced e.g. by hydrogenation
over a |5 P’atw“’r?t‘fﬁ‘f‘dpbﬁ@flé}é wluys\t ist Wy s arphanigesingfarlf or mul a VI | :
15 [err] 30 FORMILA™ ‘\ﬁoir"’ﬁ*’l‘ié”’cf" unH of forrrul a VIl may be converted to
t he conpounds of fornul a \/\( el ,q‘,,\ml ),y
25 FORMULA VI, 25

wherein A, X, X, I, m and R, have the same significance as in formuala I, except
that \. an d ‘{ may not be
E
(CHL)L Y(CH.), NHCZ
NHR,

but may additionally be (CH,), Y(CH, N,
Jompuunds of formula I wherein E is exygen may ve formed from the amines of 30
formaula TV, formula VIT or formula VITY hy teeatmenr thereof with an isccyanate of
formula RH\( O wherein R, is lower aikyl. "The \.Ol’ﬂpblmus of formula [ wherein B is
oxvyen and R; is hydrogen may be obtained by reacticu of the said amines widh
sodiva or putassium cyanate,
33 (Jomprunds of formula I wherein E is NR, may be prepared frem the amines of 35
torrmuda 1V, formula VIT v formula VI by treatment thereof with an isothiourca of
formula 1X.

L
<o

NR:'.‘
CH,5—C<&
NH,

LS T
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| wherein Y is oxygen and E is sul phor by nethods anal ogous to those

descri bed here- 20 I nabove for the conversion of the conpounds of

f or mul a-1-V-to-t+hoese—ef—Formtal! 20—wherei-A—both Y and E are

sul phur. "The conpounds of fornmula | wherein Y is NH and E is sul phur are
simlarly fornmed froma conpound of formula VII1. [err] 25

FORMULA VI I 1. 25 wherein A
X &rr], Xerr], S, mand R_have the samel31’df?ficance as in formila 1, 5

except that X[err] and X[err] may not begkQuirerfd but nmay additionally be
(CH err])[err] Y(CH errjs {emed 3NH el dnfednondpreisnraifl bf Bormth d Havenbrex éiond 8 i s
oxygen nmay be for meﬁwi ph)lmuachlef'tahrqmex% ’ofthq; wnﬁullg;\dllgé’ t*mﬁmﬂ lllacg? wgr mul a
VITL by treat nt t HERRBT WRich FPrafel Ploged duatain) y\{‘u g ' erei
et ot s ke s e o RS il FRL T el o
Rlerr] is hydr ogen mymhe R &mnn&dmay 618RGids Gihy,0fh hin@ 3@, dhe Alamassatadi bh

sodi um or potaSS|unmgyamameun36dmauuftd'mh@mwpmwﬁdsﬂﬁwﬁﬁ@rhu*%m#mvﬁé¥eln E

TRt 1l hilds at TEGEPLO uLh
| SNR err], may 19 g&'ﬁ’f’é‘ﬂ ?}Lumlttfh atvﬁ mnncSs 1§fhuafy6]f]@ lf_;;}i/l a@n& Y
formil a VI I by t I‘ e Hgl gh@s qgiocomptm aéd nptﬂcsg&‘ ,JQME‘% cm b qublo. 111 er r]
4 secretioR of gasttic acid stimulated by pentagastrim or by food In addition 11p 388, 169

5 FORMULA | X. As st aved u‘ab@meomctshé tbniﬂpotmd’éwrsbm @swenmedmﬂwn%r AEHvEY 12 have

beel? found to fgave ‘fj’ﬁ“oﬁf‘r’fﬁ g ca agtl Vi ani.n g dy «8
'} vdo ICtiy f01 \ecyn )(sumr*s Lom n:xn(mv thigu ¥d rarives i5
antagoni sts to certa g, gh Lok xﬂwscm n ﬁh%hﬁ%% tgﬁfhéﬂ@ tive \» r.mQ; in (ché?nlé@s cuiskty
“antishi stam nes" sughs n&S HdWE Yo ThiNBem Esrm %56 micromoles per Luogmm SMany of the '
exanpl e, :t hey have tme;nuxrﬁogfntljc rosdn vdpiitn grefuec t SUB| ryhlbxhrg‘ in this test at a dose

hi st am ne- st | | at eff & &t f ag §Qppicromoles per diilograny Supijay gesilis haye pregfeung foUp 8P4 used,

stomachs .of S an%-esit‘ﬁ mth.jl(&@lglc W, tlp Mﬁﬁﬁat@ﬁ@alb Sict¥cl @hbdlindst dHQhAG kAN Of
t hese corrpounds May vdntlonM&N o KAZE 85 adieniderDnR St phatnectutiyl échpbdioartagding 8m to

the effects of hist ézmonen erentitl Retive figsdigersat Whit ohe suele ecopelindgn E}E bpgigeform or
above- nent i oneg paplr d °§&s]§f & SERr ‘U‘ oy t:“’hpt }’}H“T’“"”P@E%ﬁfcﬁ?%’ A &5 of 45

association with a pharm arcutxc 1rr1L refor

such 10 trssues ab@eRBhAHSRYich ll$q @(Q{np(ngHL ReamRE:hiNQRE bo indisRd ated
gui nea- pi g ri ght at fmummanddmp ageausly ulQomgaaiuaxt et Beahaddtu@ it g .doskireustrdngpounds

of the invention haugreatizo t(bt-:‘enJ fﬂ@dmtsidq o 4dn1}ml*b}llt“ltlh‘e Cwéwltebl agblesf cagasst r i ¢
S i f" b (o Li " 2 111 $)
acid stimil at by H& Eibé S HNA l’p cfgﬂdc 4cﬂléqdﬁ‘i§:& (P)n ﬂn: fu}lowu A QQV%M t heo"‘ﬂ

eYImven mn s 1} g/

1T i 11O . way 1
compounds of - the 1 nyeRs{ g.mcnsrs? va.@.,mac A Einkiphded
conventional tests. | evel of act|V| ty found for t he

conposi ticons conpri SI ng t he t hi ourea derH/ HPLed o t he present

n pid s " IS
inventi On= I S. i1 lustrat X somdmi%qg —mm-&élé]d é) mlda/o‘g]%o r luu}l% & d%& h\Q&I sed
rat,,as mentioped ahoyg] 10cﬁlr 40 ¢ 2 ik 9(}12)516&! %%Qﬂ‘@ 2 1§ PEEe, §h Gﬁﬂmxcd\/ﬁny 35
of the conpounds of um»‘nelcpﬂi\e&emoml PViENdebite, e edivde Gaevy %ddnhldbmtss ard & this

test at a dose of fr‘ﬂrh‘*' Tolido wasedivith Grmlhﬁé’slhpero k‘M SGY-ahamGicprhilarorgedslit t s

1 ihydrobromide (156g.), in.p. 1
have been found in tlH tqulh.d-msdouh'\nctlm‘:l (2 g) was admu portioiwise with stirring ¢ a

40 soluti 10n of sedium ethoxide (prepared from G.23 g of sodiwa) in ethanol (20 ml) at 40
0° under a nitrgen atmosphere. After sumng at 0° for a further 2% hours, the
resulting yellinv solution was ccaled with an ice-salt bath ?,‘d a solution of 4(5)-
chlororacthylimidazole hydrochloride (0.76 g.) in cthano! (5 nl.) was added dropwise

: over ‘10 minues. After addition the mixture was stirred at room temperaturs over-

45 night, then acidified with cthanolic hydrogea chloride and evaporated to dryness. 4

: Addition of water precipitated unreacted phthaiimidocrhanmhiol (0.6 g.) which was

25 ‘: removed by filtration. The filirate was concentrated and basified with agucous sodhum
: bicarbonate soluticn to furnish a white precipitate which, on recrystallisation frem

aqueous cthainol, gave 4(5)-[(2-phthalimidocthy 1] 1‘1.01m.tm1]1nmazoh (0.75 gy m.p.

50 136—137°. A suued mixture of this pmh'ﬂumdo derivative (0.6Z g.) in aquecus hvdre- 50
bromic acid (40 ml. 18%,) was heated under reflux overnight. After cooling t 0%, the
resulting clear solution was filiered and the filtrate cvaporated te dryness. K(\ ry smllx-
sation of the residue from cthanol gave 4(5)-[{2-aminocethyl)thiometiylJinidazole di-

: hydrobromide (0.52 g.), m.p. 178—179°,
30 _ 55 (¢) A suspensien of cystecamine h)arochloudc (118—8 g.) in cthenol (200 mi., 55
: dried over molecular s.cvcs) was added portionwise at G° 10 a solution of sodium
ethoxide (preparcd from 48 g. of sodium) in ethanol (1 lrtrc) under 2 nitrogen atmos-
phere. Afier stirring at 0°, fer a further 2 hours, a solution of 4(5}-chleromethyl-
imidazole ])\leJ’]‘OI‘ldL (80 g.) in cthanol (400 ml) was added dmp\uqf over 45
35 : 60 minutes while the tempersture was maintained ar —19::29 After additior i, the GO
mixture was stirred at roem temperature overnight, filiered, and the filirawe acidified
with concentrated hydrochloriz acid. The solm,(-x‘ was then cvaporated to dryness, the
residue dissoived in cthanol (I litre) and a solutios of cxcess picric acid in hot ethanol

(1]



20 and in man.
20 For therapeutic usc, the pharmacol ogically active conpounds of the
present_in-_15 L ~efnt + or—w-H—nornal |y be
adm ni stered as a pharmaceutical conposition conprising as the or an
essential active ingredient at |east one such conpound in the basic form
or inthe form of an addition salt with a pharnmaceutically acceptable acid
and ing5 associ ation wthigsphsar maceutical carrier therefer.
25 O her—pharmacot-ogicalty - actrve conpounds may rn)vperfgr—n’c SES e
i ncluded in the! chi Gé‘rl‘t“Frgﬁ‘l danta qéoug‘;‘y AEr & Zé,% ﬂ”\?\ﬁ || be made

1

1; r ¢ 8¢ 3 00l u)
up in a dosaGe il i i aRbce c‘, 6T TS dedih & ek G At wem ni stration,
for exanple ag: ast abl<et..;a1lgca@gulmrrc wkd) QCt(abl cﬁorsohut | @RieneOrga’s e cr eam f or

t opi cal 5admi mnlst>roatxd»ormp3@78-lb after  evfoatipmve ritrivon 111\5} rq»%uét'br*at ed but in

no way I|mtE‘tT‘°b “F “E* L S Loy \/\A&L n aII
o at s r““’ LRI iy DS T
[2-((4-im daZ r‘M{ ﬂr]t\hlcﬁlﬂtrﬁly Tehtsouneankiby wisay apﬁmﬁmkdﬂrl a8, of
4(5) - hyldr oxymﬁhyﬂrlm da:zrmtlea'd'r rlmtthtomldnecc 6 xt r rapreedclystzentropigy 10

35 am gt ﬁy‘ﬁ?’br[:h qug %‘als ing i3 i %ﬂ‘ yqﬂgg{ri‘yrﬁ’ Held (1 1itre, 10

ists y trate salution
489 was heat L;jr\: 2:(:5(1"1 ?n rséz’dl 1‘—(‘2@3\4& 591 add l@g ru; hire the sol ution
was evapor at @QL hén ﬁMdﬂQ&f@r and: thalmess GlddlalutaSQl)dhd; VRS to\erSlhss
et hanol et hei’ hsquWe i1 4{a Ylisso) v(@aammrmetl‘hy%)’tnhu tdrre:tihyl (%movr migazbl e 15
di hydr obr oni gerzgiaeger, o Cp“ rm W«;rrlerﬂgj )-ﬂn lmsmf’b Sttdnet hi ol (2 15
g.) was addefff }]‘, Pi il i TP g T & 49™Pe i'on of sodi um
et hoxi de (prepa@eﬂld rcorn 0 12,?6 rgr\ in ss;dr 6110, Hi N, ethanel c(20;m, s); at
40 O[ er®] untied+x S‘)rzf/r’t%))gen at rmsphere After str rr| ng at 0 for a f #Pt her
2[ er r] hour S t he L Q }kn% ‘(':])\1\11-\1 ?{,i\n‘&l 10 U} 11\' [h](\ rca t h an I ce- Sal t
bath and a SQJ slzquulptm%ﬁ dr% Qh@lné‘r y\h!rl qudx wc r}v{rdtI ﬂi’o%mp“ de
(0.76g.) in gtbang hihiibid: VRS . yaidl Gedic 6@ Y8051 OMET hodO mmauwﬂss; After
addi ti t hefemil f:ome IMS"H&TQ\TM ed a‘turoa,om sotie pielr et rrligcdyarectiodl! 25 ni ght,
then acidifi gq' ety erhan ﬁsb 1hydr§ni gqrwi e2droaRpstied-to dryness
45 Addi tion \r»%tf\%t,wﬁfr] a&),wu gaghes, puhal.higdeeshansthiol (0.6 g.)
whi ch was 25L\>KL mine hyvd muhlo* de (23.0 ¢ £) in cmcdi*ﬂm'ej cobé"\\f'k‘l.m(ﬁﬁtalr@m‘m -Hﬂﬁ‘ filtrate
was contentr atselctuarhdn'b:asﬂm ed 1fvheudns. mausmsmtﬂuwmvbrrccand@orttnatweh sol ®ion to
furnish a ‘M’U’eg ? R F] W e s Bcropsedl ;s ETERn RO #ueous
et hanol , gavia’{gm 4{)()& f86a11 nd-d W )<t i zP jf him 02011 1(00 75 g.) mp.
50 36- 13 er il \.uuA Sta mr.@da.mrxwﬁrehof» idabdis *1ph&hraxlldem1§lo gerivative
(0. 62 g’) | NoAguUEtUE: ihﬁyldcr role (11 5 ¢.) 50 zbacturwncmamlrdo ( 4forride, in 189 asvas helit ed
under ref | uxf \ier ﬁr Qﬁ wanhqeerl 1edp iy fw ey, EU mr H@Of‘& teig- cl ear

tHicy 1 ¢ rl um

sol ution was T“l i ‘pc{ ﬁ,qu |71-; } 9 ‘m eV Aoy 2 mB ;$ l(zRecryst al li-
sation of th&mﬁ&_ﬂi diﬂﬁmﬂ’hﬂlﬂncﬁicmm drc@ﬁ%/rﬁ.c4( 53 ®.) in water fl ’(J m]\ The
[ (2- ani foet hydl rtth@srretnhnyl t irvind@@plreudfor hrydmmg:r e dethxgmosﬂmgm)tc; m pit
178-179. 30 kIJ\ ) was md :d. " Al heating under nﬂuf 6?1 "§U§f3é & PORoH W agyst eam ne
hydrochl ori de’ timn dutgzﬁlln \e{«hladlﬁhmé 200 ; Crystallised. from water %5 1gr l\ed over
nol ecul ar si exvrﬁsr)\'V\ras(SadndrecﬁmﬁriImr@mwse'.xa)t ot |@fidukea, £19. BEOSQTJUTI on of sodium
et hoxi d& (pr e,par*er!il(‘f rC@rrr1 548, g7; Wf23908i lﬁn?) (rlh ~ehanetes C1447%; 1% €)¥; unded a
nitrogen at mos<*pher@IAf ter stiLning for a further 2 hours, a
sol ution of 4(5k; GhlekoFBIAM mrrmr,ﬁam <>h%qr@£hlcﬁr{ﬁl@rTSQQ(gw)1d' n et hanol
(400 m .) vvas:,adxdepﬁbddﬂ)mwlﬁecoﬁrpamdﬂﬁ i3 Bormula . mnutes
while the tenperature was naintained at - 1 err] [err]2[err]. After
addition, the 0 > Hed at room tenperature
overnigigt filtered, and thltlae(?f fﬂggfrgﬁ%ﬁ}% ed wth concentrated
hydrochl oric acid. The solution was then evavporated to dryness, t d

resi due di sst ’v@ Hephaa ttipesippific: qge dsisetrany | inghydfoliowdiy witlt brithofclexciess picric acid
in hot et hanb the product was crystaifised and tht melung point and clemental analysis data

the proc duct are also set out in the wable toge: Tiee with the welting poiut of the
corresponding intermediate amine salt of formata

14

55 Met—CH,SCIL.CH,NEL, . 21T ' 55

wherein W is a picraic or bromide anion as indicated in the table,
The stacting materials of formula:



6 1 338, 169

6 added. The resulting crude picrate was dissolved in water (2.7 litres)
and, after decantationfroman--nsoluble—oil—the-solution was left to cool
to give 4(5)-((2-am no- ethyl)thi onethyl)imdazol e dipicrate, mp.
194-195[err]. Treatnment of this picrate with aqueous hydrobrom c acid
fol |l owed by ectraction with toluene gave the 5 hydr obrom de, m p.
178-179[err] 7 after evaporation to urymess and recrystalllsa- 7
5711 on of the cruderesidue fromethangf .~ =~ ~— O TTTT T T

5 (ii)A solution of 4(5)-((2- anlnoethylyfﬁ“ %ﬁthyl)lnldazole dlhydrobronlde

(10 g.) i:n water ( Zfekth Q isWadoR8SLhdLd: B L LY edhempddid di@NnOtk -
sol uti on of pOt&S&bUﬂiUﬁ%b@ﬂﬁﬁeA'8ﬂ§fg§)mﬂn mﬂh ?¢25xnhmy1uﬁﬁexme$ult|ng

soluti on was _evapd¢s @Ih ek ey fesy): cro “s» st ﬂ ek ‘E?aété’d gt pyitp sgp}f}x?pg
acohol " and e T ELRCRSIHL IRVE Pt en b e Ba OB T 107

with ispropyl alc e W@ ;s\aswld(ua mamme‘was RXbhached b o % “luRor gani ¢
materi al yielding the corresponding iy hi«ﬂh!owmt b ins@pm mpylwadlcm ||,n E\hen]r
extlpact gs concentﬂéﬂ ‘10 ab t 70, and a ution of

i sot hi ocyanal’e (2,3, 895! Itzl LR ;ak“ fof %“' gt ::;zl;; & eeti onl?
m xture was then h@%ﬁdm d&!}'cu{e( y hRf.c [heull DS e ANl @l &ﬂ@' I ng,

evaporated to dryme@sq*mﬁ.m an umThEnfes«duamuomhLMms<ﬂM&smhv@ddnnﬁa¢etone
t hel5sol uti on f|It?*%?mﬂblﬂénéV%“ﬂW&éébmbﬁlNO“M»‘h“C’HMIBMWhDﬁgaﬁn@“ .
naterlal_ anH t he "PACE BT EESTTHR 8o gi ve 15
N- et hyl - N - (2- (4- |n1dazolyl 15
nethylthlo)ethyl)thlourea (4.1 g.), mp. 96-98[err]. A sanple,
red®ystallised fromacetone, had mp. 98--99[err]. (Found: C, 41.8; H
6.4, N, 24.4; 5, 27.6. (Jer]Herr]Nerr]Serr] requires: C 41.7;, H 6.1;
20 N, 24.3; S, 27.8).

20 EXAVPLE 2. N- Met hyl

-N235[ 2- ((5-nmethyl -4-imdazol yl)methyl thio)ethyl]thiourea (i) (a) A

sol ution of 4-hydroxynethyl-5-nethylim dazol e hydrochloride (30.0g.) and
cysteam ne hydrochloride (23.0g.) in acetic acid (200 m.) was heated under
reflux 25 for 10 hours. Following cooling to 15-20[err], the solid
whi®h crystallised was coll ected 25 and washed with isopropyl

al cohol to give 4-nethyl-5-[(2-am noethyl)thionethyl]- imdazole

di hyrochlordie (45.59) mp. 189-192[err]. (b) A solution of

4- hydr oxymet hyl - 5- met hyl i m dazol e hydrochl oride (30.0g) and crysteani ne
hyd¥ochl ori de(23.0g) in concentrated agqueous hydrochloric acid (450 n.)
was heated under reflux for 17 hours. Concentration foll owed by
re-evaporation with 30 water afforded a residue which was di ssol ved
in isopropyl alcohol, concentrated to | ow bul k and cooled to afford

4- néX hyl - 5-[ (2- am noet hyl ) t hi onet hyl ]i m dazol e di hydro- chloride (40.6 g),
mp. 185-191f[err]. (c) A mixture of 4-hydromethyl-5-methylinidazole
hydrochl ori de (15.0 g.), cysteam ne hydrochloride (11.5 g.) and a solution
of hydrogen bronmide-in acetic acid 35 (48% 225 m.) was heated
under reflux for 7 hours. Cooling afforded 4-nethyl -

[ (2-am noet hyl )t hi omet hyl ]i m dazol e di hyrobromi de (21.6 g) mp.
208-211[eirr]. (ii) Potassium carbonate (7.75 ¢g.) was added to a solution
of 4-nethyl-5- [(2- am noethyl)thiomethyl] im dazole dihydrochloride (14.6
g.) in water (120 m.). The 40 solution was stored at room
tenperature for 15 mnutes and nethyl isothiocyanate 40

50



(5.15 g) was added. After heating under reflux for 30 m nutes, the solution
was slowy cooled to 5[err]. The product (13.1 g) was coll ected and
re- crystal—l—tsed—f—#em—mt—e#t—o igive Ne—m0r0

met hyl - N - [ 2- ((5- met hyl - 4-i ni dazol yl ) net hyl t hi o) ehtyl] thiourea, mp.
150-152[err] 45 (Found: C, 44.5 ; H 6.7; N, 23.0; S. 26.2.
CerrlHers]Nerr]S[err] requires C %4, H 6.6; 45 N, §22.9;

S, 26.2.) EXAVMPLES 3-27 By two-stage processes—essentialty sim-tar-to
those described in Exanple 1 (i) and (ii)were produced thiourea conpounds
of the formpta-rerrt ﬁerei-n”ﬁet”hasﬁ'he*"si*gm “frcarmceassetout it he
followi ng tablel..Thel solvent ifrom whi ch t he product was crystal i sed and
the neltingi{point and eiement aI :anal ysrs dat a OF‘ t he pr@duct are al soj set
out in the {table hogethér Wltlﬁ‘"t he rrel t~,| ng pot,nt of tﬁe correspondl n
i ntermedi at ¢ am ne salf? G,)f forr(ula [elﬂr] V\/nerelrn Wi si a pi crafe or brom de
ani on as ingi cated—+n fhe-i.am_&_lhe @t_a,uLngﬁ_tmLerLal S of formila. |
whereiin Qi $ hydr xylw,. hal ogeng <or nmethfxy are all knowh conpoupds with the
excep- tion}of fhosg-used—in-eXanples 3~4~and5—~--14—ahd—26--—-'the~-—-

preparation of_';'; il GH A S5 5 = desgri bed hgreinafter.
In each casg, 2the|st &F-WW—GF%&——W&S~F—€&6I€@~W-§%~C¥—S—P&&H¥H& B
hydr ochl ori de”i h- agyéous hydrobrom c aeid as descri bedsin Example 1 (])
(a). Were | = |3 'S necesgary, vthg resurtgnt ami g was pugified py
conversion tost hg|pi|ctlat¢e fol |l @wed by greatneng which fiydrochl gric or
hydr obrom ¢ agi O aNg Tleroval ot preric acid, thus yrelgimg™ the]
correspondi ug'_jihyg,ocm ax i de or shydrobrem de (as described in Exanple [LO
1 (i)(c)) 10 = |2 ~ |~ CONVEEsTon of «Uhi $Thydrochi oride or hydrobrofn de
into the fregeibasexhy tde & 10 addFtion of =pot assiyum carbdnat e
fol | oned by {cpncentrigifon and extractien with ~iso- prepanol o«
et her/ et hangl = (B: 1) L ef ded..anextract “which wis reach8d with- Fethyl-
i sot hi ocyandt@ | n|an ,ﬁppr opri ate sol vent under-conditiens simtar to {hose
described 1% - | | = __in¥exanpl e®1(ii. The resulfant_thiourea
proudcts where trystal]isable were recrystal 15 lised fromm a
sol vent as ijndi cat.ed i n~t"abl e lv A ,
15 20 25 30 3§ A0 - #5 50=;'§ i & ,
S R R
Ei ;;;:‘: 03 ! o -;\ o .'n ) ll ~ (!'\ ~l :‘xon.‘\
) A 5% 3 i g iR
TIREE « 2
A% i - = :
d
G 3 i < 3 ) 3
H 2 S 2 2 2 2
e [ o] a o3 Fel
o \0~-—'fz. N
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1, 338, 169 [err] 9
1, 338169 [err] 10
1, 338 169

10 [err], 10 11
1 338, 169

ferr]-: 12 1, 338, 169
13 Preparatlongof starting matérials for, E%(ﬁ!g[ﬂ es 3, 4 &5, 14 & 26 (a)
-“4—Ethyl - 5- hy-er-exyret-hy--m--dazole-hydrochlori’de (Example 3) Sul phuryl 2
chloride (286 g.) was added dropwise to a sol ution of et hyI 3- oxo-
-pent enoate (300 g.) in chloroform (250 m.) at 10--15[err]. Foll owi ng
addj tion the njxtpre 5 was._stirred. overnight at _room tenperatuyre,
heal ed under rgflpux for] 0.5 hours and S gpol ed. After washing wijth
wat er, sodium | bi garbonpte and water the sol utg on was dried3 sodi um
sul phat ), congentrat ed}sand fractionaged to yield ethyl 2- ,&hl or 0-3-
_oxopent anoate, | b. p. 94- 95[err]/3,g1 mm % m Xt uyde of eI?nyI L

ytazoly

2- chl or 6- 3- oxopent anoat i (178 g % freshdy disi3 |l ed imrnanndb 10 (450
g.)land:water |38 as _heat at_J40--148[%rr] ddd thed ool ed ard
added to § 10) d]tute hydrcchIO{lc aciqgl. Afte{ decanilng from
_insblubfe matefiEal,!|thel%olutich was bHasifi ed with Amoniuf_hydroxide to
give a solid whizch, | §pl JDWI ng rﬁecrystaﬂ l'i satipn frorf aqueoys et har}‘ol and
“@fhﬁﬂOl ethyl pcel ake JCIUCU‘y CIHyI--J baluc1huxyrnldaLJ¥c (2O;§‘) m p.
170 -172[err] Th) s %gief (14.0°g.) was reduced with lithi vm al uminijlum 15
-hydtide! (4.6 g E | A tetyahydrofyran and thennireatedxmnth‘hydrogem cHl ori de
to give:4- Z 5l e %ji, hvd?oxvneﬁ%vllnldhzole Wy dr ochlfori de FlO 6 g.)
-mpi 141--143 |(Friolp f.sOt 3 K 2 15 %ropyl Tl cohol - etlher)
(b)| 4- Esopropyi 54 hyd ijBLIWITﬂTidé;U1C hyd.uuulurrﬂe~fﬁkaﬁﬁ+ej#%~20
“A"sol ution of kd?uqnf-mtrlte:(43 8 g) in whter (R nm.) swas added
Jkﬂmse wthéﬂr@ngqu)aSMUUomofeﬂwl|MmMynNamune4103
g.)[in acet|c ac|d(8 )at - Dferr] .” After Stirrifg at 0For 30 midutes
thep atiroom tiegperjatiurge: for 3 thours, ater (200 m.?) was gdded ard the
nlxture;extractédLMLth ther—The—ext-racts-weke—washed wi-t-Hwat-er~
sat yr at éd sodiuﬁlbicgfb nate sol ution and mahgr After drying (CaSO[drr]),
1 iE % 1’: A
f AR = g + = %
f ~
& Led R K E kK g
SR f21 &8 |in fe ' ' Lo 2% &
S
! g 7, & A A . X
i Nyzmen S N\
;; . \.=__?\ [ \,

L
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25 t he solution was evaporated to give ethyl

2- oXi m no- 4- net hyl - 3- oxopent anoate (112 g.) 25 as a crude oil. A solution
_of this oximnoketone (219 g ) inethanol (230-mM-.) was addedtoa

suspensi on of pre-reduced pall adi sed charcoal (10 g., 10% in ethanol (1
lit.) and saturated ethanolic hydrogen chloride (512 m.) and the m xture
hydrogenat ed at room 30 terrperature and pressure until the
theoretiddl_anount of hydrogen was'€3éh up. 30 _The ni¥®ture was

filtered, the filtrate concentrated and ethyl acetate added to give ethyl
2- am no- 4- et hyl - 3- oxopent anoat e hydrochl oride (230.6 g.) mp. 129-131
(dec.). This am noketone (50.5 g.) was dissolved in redistilled formam de
(180 m.) and~t -120ferr]l for two hours, 130[err] for
one hour, and fi t 140 for two 35 « hours. After coo]ing, the
“mxture was fjilt nd t he crystalllnefproduc,t washed with; 35 wat er
“to give ethyl} 4- so:pro ;yl - 5- cfr bet hoxy |rndazol“e (22 9. ) m p. 177-178[err].
. This_ester (108 g. s placey in & soxhlet anc redu@ed wi &h |fthium
alumnlumhydrld (34 5¢:g) |§qtetr?ahydrqfuran”to gl\)‘e 2
4- hydr oxynet hyl - ropylim dazol®e (6273 g \“’m p__T21-123[ect] 40
40 (c) 4-Benzyl ﬁﬁgr"oxyrret"hyl i m*dazol e hydr o:chl orizde (BExganp|e 5)
- Reaction of el hy - >4 nhcﬂ'\\]ll hllf“&lr at-e 'Y 1035 \ \I\le h-sodit nitrite
foll owed by rledu t"ona o?r t he £rude &t hyl 1’2 oxXi m no 3-oxo0- 4=phehyl but yrat e
:(10.8 g.) as dés gt previpus—sectTom, (b ~gave &y
: 2- ami no- 3- oxof 4- v‘1 but vrat® _hydrochl ori de 45 ©(8.5%) mp. |50-153.
! An anal ytical| sanp| e}, fecrystallised fromethamol /etlgyl acetate, 45 had
“mp. 154--155 3 L—Glﬁ': eiat-m“m-h@keimmle_@;&—g-—)_wrmaﬂgpmam de (480
m.) by the meth Gii bed 4 n the previpus sectiong (b), ggava 4- benzyl -
5- car bet hoxyi mod y w5“g")“Tn‘p” WSTISWIETTT‘R@WCU onjof this
~ester (30 g.)| Wit i%{ um alumi ni km hydrdde (64 ¢g.)%50 = n

: t et rahydr of urjab M<), followed: by additiomr of water, filtyation and
“acidification| Y 0 &MHM%%LW{—G@&H—&HJ)H de, gave
Hylim & azole hydr;’pchl or;'j de (22.9 g.9 mip. 149-151,

.

. 4--benzyl - 5- hyf':ir

.after concentfrati additTonof ethyt—acetate—55 (d)

+ 4- Met hyl - 3- hyldeoxynet hiyl - 1, 2, 4-tri ggol e (kExanmple 14) .

55 Et hoxyacetlyli [chlygide (57 @ ) we§ added sl owﬁy tO’a sti r’aed sol uti on of
4- et hyl - thijosem cat bazi de (53.5 g‘p) in ‘gry py‘El di ne°o(500 ’”ﬁ1 at 0--5.
The mixture wag lal loweld to attain room t enperature and _stirt was
~continued for 18 hours|. Follo ov% ing concentration under reduced pressure
the residue was ftref edii th =& solu ion of 60 3 sGdi um'(21]4 g.) in

et hanol (500 M . )—and t he—rixtur-e—was—heat-ed—under—refitx—for—24 60

“hours. Follow n
solid was obtla
recrystallised

I

g concentration and acidificatiqn wt h, hydrochl gric acid a
ined.i Aft®r parfial concentrati orfg‘ ghe sp|lid was ¢ol |l ected and
f
n

NN

ronjlethdl acejiie to give 3-et f&v(yrrethyl - 4- et Hyl

-1,2,4-triazoline-5-thiohe (53°9.) mp. 137-:138lerr]. 13
1,338, 169 Su|  &p |42 Lo L iy T 13 The thionfc (44 g.)
was desul phurfised by~ slow addition 1 a sblutidh preghred £t om

< g \./\./5

-‘é ;J \r=9'\ \.-g\ \l-f ~ \l \" I | \/" \//\I

] .//' U_J |\//l ‘{q\\/ 7/ 1\/ I\J

Table }
Ex,
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nitric acid (75 m.) water (150 m.) and sodiumnitrite (1.5 g.) at
15-20[err]. Follow - ing subsequent basification with sodium carbonate and
concent r ati-en—t+he—+esidue was—ext+aeted w-th—ethanel-ether—-1: 1 and
distilled to afford 3-et hoxynet hyl -4-nethyl- 5 1,2, 4- triazolc (30
g.) b.p. 154-156/0.05 mm The above conpound (15 g.) di ssol ved in 48%
ueous hydrobronmic acid (150 ni.) Was he ﬁgqgg under reflux for 24 hours

__goncentrat ed—to—dryness—and-the—resi Red-was—used-di-feet+y—i-n—tne
reacti on W th cysteam ne hydrochl ori de and hydr obrom ¢ acid. 10
(e) 3-xHydroxyrret hyl -5, 6, 7, 8-t etrahydroi m dazo[ 1, 5-a] pyri di ne (Exanpl e 26)
10 A sol uti on of 1.58 nolar n-butyl [ithiumin n-hexane (49 nl.)
was aC|d over 0.5 our tjo a stirred soluti o of
5,6,7, 8 t et rahydroi n) dago[ 1, 5+ a] pyridine (8.9 ggﬁin dry ethgr at - 60[err]
under mtrogen "After 3| hours} gaseaus forgral detgde geaerat ed by the

t her mal: condensati on| of | par af :rrmal déhyde (6.9 g¢.9% was pzassed into the red

sol ution. 15 - e The mixiure vgaes al [igwed td warm to room

o

t enperature overnight, pcidif i}l V\nt’h 15 3 hyarﬁrochlv@rlc adid and

l"‘l

extracted wi th chl or pf ofm—FhE—agtests—-ayer—was—basi-fed—wi-th 15 an
excess iof saturated podj um |cglbonat® sol ftion ghd extiacted with

chl orofiorm Concentrptti pnj apdi-recr ystatti sation Uf"“rhe:'r‘esrdue from

et hanoli- et hyl acet at pEpetId|®eum ethet affoided =

3- hydr gxynet hyl -5, 6, [7,28} t pi [ afydr oi m dazo[<l, 5-aJ+ pyr d>1 ne (7.7 g.) mp.
188--99. 20 PR 7o] Rl Exanpl es
28-30. | 1B lole 3 = 20 Twg; stage [processes as
described in exanpl eséB-iP et e-tsed—fer—the—praguetiqrof—conpounds of the
followngforrrula 2b% | & ols 8 S 8 2 ﬁ[

[err] Vherein Rlerr]|kapst hgE Bignifigance s setzout im tablel Il. In each
case the inter- 25 | = | mpdlat®e anminme T £ ormil-a——

25 [err] 35 Table Il{shpwssthesval ues for 4nand ‘R err]- and

recrystal lisation sojvyenty [eff{img ppl Mt and—erement al ,analysj s for each
product;, 40 45 50 55f 7 |14 |vi% 5 S

1, 338, 169 T 14

15 [erf] 14 2 v g 15 o o

1, 338, 1{69 b 7 | o < f l"ﬁ Exanp| e 31.

N-Met hyf - N - (2- (2- (411 dagdl y1o) et hyk) t hi 0Bt hyl )’ ~t hi outea di hydroi odi de.
(i) A ;sol ution of 1(‘55 -(2-ch¥oroethyl)infdazole h\/r{rnphl ori-fle (13.6 g.)
and £ 5 T

105-6
143~
145

isopropanol/
isopropyl

zcetate
2thyl acetate

ether
isopropyl
acetatz/
agueous
ethanol

145~8] acetone~

23:-2| water
232

242-5
229-

Intercediate
amine salt
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cysteam ne hydrochloride (9.3 g) in distilled water (100 n.) was added
over 30 5 mnutes to a stirred solution of potassium hydroxide (15.8
-~ 0., 85% inwater (40 W} | 5 at roomtenperatu

at nosphere. After addition the solution was heated for 4 hours at 50: From
time totinme is was necessary to add a few drops of potassium hydroxide
solution to prevent the pH of the reaction mxture falling below 11. The
reactionm2zm xture was then acidi figthswsd h 2N hydrochl oric acid, ewaporated

to 10 GTynes;}F;:JlethT —r;edgrced%’ ﬁ*ﬁur - (9 “traces of water
renoved by azeot r opfifyicc’ s o SHrny KO 1 ERE Tesi due was
iy acted sover hbiineerrpmresh bl i copmBuned oxtr acts

added to a h(ptncsm tutsn(o)gi\ mfchlpinmhh@‘aﬁil Hati 10—t 50 Psliophik ﬂcalht(odldmlmmﬁh cooI ing,
this gave 4( 5‘)Uh (stzh 20f&m"h'oett ww‘)ttlmyet L)ﬂidmudezeﬁe quho |}€,°E“ét @(1(42 g.)
. 225 22 at it e LT RS G B (BT (e (o he
- di hydrochl OI’I(, gpﬁg@ 1pgn— cent‘rat ed hydrochloric
acid_(200 m.) fohio cbyla Jr&GIOI\c(thtW)"tLh’lVK)hDJMl\(cfﬁ\)(ﬁﬂ fodmalide The aqueous
sol uti o¥ was f@@ goratey: (3§ rdr)yweéettcdtﬂhé“rﬂr ISP Hand tufrﬂsc:fidM/eg iedviat er thd the

- sol ution bas'bﬂi*%@ U SeHE safdp t e “’ii@’%‘??gm Pﬁﬁ “‘}Fyﬁecr‘ iRaliat e sol ution.
~This m xturefmsmﬂamuwam&éh dil ﬂtu@asalLam ik NEchiRBloltaaeEr act ed with
© n- propanol 2Q29 g ; mﬂs OL7QH-VE2°1 ITis amud(m b)fgse 2@freduced ‘with lithium alwminium

. 4(5)- (21X 2- at¥ vhﬁce@u s phcdonoiratcd ryith dyrseas) Udf“df FPe&’lW 4- %0

i n-propanol . ‘l“ ‘%‘“” foidprolk” hydioghlorige 8105 &) MRy Ykt il @Bt ocyanat e
§(199) in noI .) was heated under reflux for 30 mnutes. After
- cooling the soI )i 9H<m3&16\ﬁaﬂl©f}afcfhduﬁxdhzdf yessloaded(Pkdvgpla €si due

- chr omat #yr aphe ‘\o?‘r‘lusli’ulpfcgb%el nitrigy (i? Bow W\twfdﬁihydl) ae‘etlta!tc‘éﬂrﬁét;ggnol £%3: 2)

and evapor at I ﬁ to %1 ;é HUB~i q@{f tq y (é(%gtﬂ :O%}lglc%gb :i\uzu(g(iva ve an OI l y

: ftc

residue, Whi ¢groowas wag hd L~<f RO Wink r A RS 1Y ek, Bﬁh&\@féis 4sii@ Decant a-

25 tion__ seveiialwater,resrawd tshdieb biedrb@ar @olarioy @hd @uter. Nfec dping aCL£04RI ch, _on
washi ng?Wi t hﬂ&c“éltl }«F FYagoratethtg give Y| 2-qsinkiesr4- ges{nes oxopenianoate (112 g.) 25

N-net hyl - N - (22 (2

fod 0 HRZQLY LS50 bt ge 0y, é\ [ &&h %ub droi odi de,
mp. 143- 145[5@"6’\‘1'?;1 é{%lpﬁﬂecﬂ&ti k?ﬁsé(‘i 5(19 b l ié ) it uh:§ th nné 1; N 11.1;
S, 12.9; |, 508630cthanolic hydrogen c@bﬁfcf(}ﬁ[lﬂl’)h]‘d\flehﬁ\i B¢ Bydeds cn'lre&b'li robreqUui res C,

21. 6: H30 3. 6“’“?9” g_Jg_L d gustggg ugtil the tggregigal amount of hydrogea ﬂgfe 3230
T

\- (2- (4- 1 ni ddZBEy W‘WE ﬁj&)@ VLI F RS “é‘ n dﬁ'ﬂ%@‘ﬂ“
4(5)-(2-am nQ@ts]h\W oL( rellg as' &ds @e%cq @ed(sﬁk f )élung{nqﬁqbern;qycl the
i sot hi ocyanat@ut{op hérig). at ll’m fc two modrgrigo° fod&l hAtr, Jndviasiyvheattedoturder ref | ux

for one3hour hodg After co 0“%;0 g arrttya FSoHtC'L‘FIGM dwed5~"tlblgf procuies e ysiies aM'tI‘sat i%h from
elhyl acer at & SBERI f%?{“;;é el R

N-benzoy] - N 1(&@6 434 Tﬂgdaa etyah gl eIL} Mxlo h?pf ﬁ@pr thﬂr’jid'go An
anal ytic- al (82 5p4J)mepslamlB°(f rom aqueous | sopropy al co [err] mp.

126--128 err] S , The benqzie | Py our ea e was added bl ution
\ T YN i 1
of pot assi um c‘a -ty E‘ mfb}‘i‘g\éﬁ% X«g(cj %mp ) o te%%»e”j]h The

REibn e Y x0-4 ) Wit ed
sol ution WaRin 4@ ui dc% l)l hé&BR tc (10.8 g)Os dedd6d

concent r at ediit the Irsozmrlmbdc:kzoar(d), aot dihfli 2onivd- 1 bnxohty whepthlyvord gydreaidecide Ben20| (o
40 aci d¥was K %m)x/@a? bsg—flﬂ % prpialyHcabnelele e b iallitcd fowm ciharel/bdidispaar wi t 46

pot assi um cafbiyfiat & An 99@& S0 GLPE) WHSLLAGUGRY BY EOSNT Syl | ovi g
ext raction Wigs als@s}m\@p iou8 ke , @l 1 CARGENGLFRtbGRidEHePEIIt nas
crystallised 16&1}9109153 iofametaat 60 Redth\istiah hllusarumtll\dm’ﬂcfgﬁ o) vvat er gave

N- (2- (450 mi defpigh |<§ P)hjw@ w@af cepfilggar um cidgliggior 0 45
(Foun © SEE TSR by et e RS T

requires: C, ed3.a%aud\, anpl e 33.

55 {d) 4-Methyl-3-hydroxymethyl-1,2,4-triazole (Example 14) 55
Ethoxyacetyl chloride (57 g.) was added slowly to a stirred solution of 4-methyl-
thivsemicarbazide (53.5 g.) in dry pyridine (500 ml) at 0--5°. The mixture was
allowed to atin room temperature and stirring was continued for 18 hours. Follow-
ing concentration under reduced piessure the residue was treated with a solution of
G0 sodium (21.4 g.) in ethano! (5()0 ml) and the mixturz was heated under refiux for 24 60
hours., Following concentration and acidification with hydrechlorie acid a solid was
obrained. After partial concentration the solid was col lected and reerystallised from
ethyl acctate to give 3-cthoxymethyl-4-methyl-1,7 4 -trinzoline-5-thione (33 g.), m.p.
137—138¢°,

[¥
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20
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N-[(2-(4-nmethyl-5-im dazolyl)nmethylthio)ethyl] thiourea. (a) The reaction

of 4-ntthyl-5-((2-am no ethyl)thionethyl)imdazole (5.0 g.) 50 and
-.benzoyl..-rsot-hi-ocyanate (238 g )—by—the procedure descri bedin Exanple 32

(1) - 50 afforded

N—benzoryl -[(2-(4-nethyl -5-1m dazol yl)nmethyl thio)ethyl]thiourea (24 g.),

mp. 138-- I 40 (fromisopropyl alcohol-ethylacerate-ether). An analytically

pure sarrpl e obt ar ned by recrystallisation_from aqueous isopropyl alcohol,
1zhad mp. 165-6.13(b) The crude benzoyl th¥hifea (22 g.) was hydralysed
“"pot assijum car bonat e 5% thionc 1412;)6 o Bes ‘QQQQ’U{ ﬁmdﬂﬂﬁi’oir bﬁdsoluﬂonﬁ*é}ﬁﬂh &od2 (11 )

to affdrd N-[(2- (411tlﬂie'fah§' |(/-551111 Vg Ziiow 11)) -and sod11155mm!‘t ﬁ)b] ghatol)'?e{)hylljotldm our ea

(7.5 g.)). Further lrae@mgﬁsrteaq ‘P«r H’”oﬁl”fr nf < qf Hm‘b‘yc S xpﬁr‘b‘p

al cohol - et hery gavgggr sy BURIEL Lo o e nd: g

4139; H, 6.3, N e &n rob ﬁcrrc] err]er QEJ]]I € ufider rdfiE] Kb 128 Shokes, 41. 7;

H 6.1, N 24.3; Spncaz*'lﬁ .to drynds6 and the residue obtzined was used directly in the reaction

1, 338, 169 with cystcamine hydrochloride and hydrobromic acid. 16 17 Exanpl e 34.

4,5-Dbis-(2- (N Methult e y)oglr cal r)l)c 2The reaction

of 1%, 5-di hydﬂ@xyﬁgty)hxg!hgﬁorg&g@s)@ .Itﬁ? rf%q Q‘E’Eﬁ& 8n -jae mgﬁ’rﬁ a&sés)t»a:amsne 10
hydrochl oride (2. 2wg.1p abymt:dreahpiomoed,ﬁ,r/,e tdeh\@l‘dumedzoiltf Hwanph 8.4 gf iy dya) 5
af f orded 4, 5-bi s- grg?f- a0 h ety ‘I“} Qﬁ\o S, §Hcetz {“é*ldtv’rlf‘ hyREBISE d¥i de

ed 1o red sofution
(3 8 g. ) m p. 23 'ﬁyﬂn{% CrOT :us l]wd 10 m'a % ((gtﬁr-g “asrpaisc ht, 'rbdf'cd ith .
4, 5 bi s- ((2- a4 no |at€;t[T§€¢d radtcrcﬂ\ gz&ioﬂ)f 4. BheOyq e%wyrrﬂag ;(f]’cd ‘.: llh 15
i sorhi Cxcyanat e (1.4 gecs biy mlhe cprsqdwdmrwnatesclnmdnedxdr nnEx«alrmitle rﬂlm fein)

il 4 T e e

10%¢ Found: C2039.8; H, 6.2; N, 21.5; Sxanddes 28—8h.€rr ] H err] N[ err]S[ err] 20
r equi res C, 39.8; HTwe. s@gL Plpcc@ds, 24 desGjbeB 21, c¥ampiies 33l aveidmsed for the production

3, 5- bi 5- ( 2- ( N- Met 1§ FemPadr ditedylieriag Frmslonmet hyl ) - 1, 2, 4, triazole. 15

(i The reaction of 3,5-di hydroxynethyl-1,2, 4- trremple (9.0g.; obtained
frén 1,2, 4 15 triazol e and excess fQr nwls(jezlwﬂ% at el evated tenperatures)
wth cy5team’ ne hydro- chloride (17 Sf‘g—‘ by the bﬁocedure described in
Exanple: 1 (i) (a) afforded 3, 5-bi s-(“(&/)

am noet hyl )t hi onmet hyl'\‘)’hcgc.l R4f=l rt‘n@‘?@!fﬁarﬁ:g i'r.,'hYCEir b'(lqmlgﬁ (1'4“'7ch gasl the Thf:-

2140 215. (i1 ps Thﬁnd’dﬁ@(éhrluﬁﬁaegf the formula: 25
3, 5- brs ((2-am noethyl)thiomethyl)-1,2, 4-triazole (from 6.5 20 g.
tri hydrobrom de) with nethylisothiocy g{;.els(cm)g@;,g&) af forded the

bi s-t hi ourea whi ch . 20 was puri ?V by passage through a col um of

si Pfca gel wi th ethanol as eluant. Tr iN#ra- tion with |sopropyl acet at e,

fol | owed by recrystal I i}s&tr on fro}(n%l}et Pﬂanol q(:E;\herdlaf %auﬂ ? — xmt

3, 5-bi st (2(N-rret UAOIEN 1%t HIF di@ichyre Puch Ity @@z 81 % g.)
mp. 1B83- 135[er it ig? LERHOMRY %g‘“c 35.7. H 5.9, N, 24.6:
C[éPr]H[err]N[err]S[err] 0.5 H[err]O _requrres C, 35.8; 25
H 6.1;!N, 24.3). Exanple 36. ' -

45

50



N- Met hyl -

-(3-(2-imdazol yl thio)propyl)thiourea.

2- mer capt 0| m dazole (2 g.) and 3-am nopropanol

hydr obr om ¢ ae+d—{48

reacti on
r esi dual

2- (3-,gm nopropyl mer capt o) i m dazgl;
(ii) --Fhi-s- am-ne—di-hydrobron deu—éf
reacted w th nethyl

35

described in Exanple "

after evaporation of the reaction

~nt At . (1"
O AL

laY

u

35 1 (ii),
m Xt ur e.

1)..and recry

i sot hi ocyanate (1.
to give a crude yellow solid
Thi s crude product was washed

A sol ution of
in 30
S__-l:h.e_

(1)
(1.14 m.)

30 mxture was evaporated to dryness and the oily
solid recrystallised twice from ethanol/ether to
@,,‘,dl hydr obrom de (3.55 g.) )

+}-was—converted-to-the-free-base and ._.lj

gi ve
myp. 160- 162.

75 g.), by the nethod

tallised fromwater to give

with acetone/i soprom a6
d

" N-nethyl -N -(3-(2-i az pt
40 " (Found} [C |41.
Clerr]Herr]Nerr] S[ferfi
S, 27.8). Exanples 37-#¥D| |

D\.l..l.
Ithlo)pri)pyl)thlour
52 H, %1 I\E241
res.: (‘ 4a1: 7. .H

pEopy:

ba (3.46 g.) mp. 139-141.
S, 27.7.
40 6.1;" N, 24.3;

The~t wo st age :proces

5 described in Exanple 36 (ig

and (ii) was used to pysfu¢e thiourea conpounds of the fornula: NHCH err]
45 1Al 3 Het%-S—Cf:-rE_ég,r]Cl-l[err]NH Jerr]
45 S wherein Het has| the|si gni#f i cardce as~set out in the follow ng Table 3.
The sol vent from whijchi t hejpraduct was ckystallised and the nelting pointis
and el enmental anal ysji s} dat {mf@r t het prodiict arfp also set out in the table
together with the ngltjng Yﬁe: At—ef—eorr-espondi-ng i nternedi ate am ne salt of
formul a: 50 a o 3
Het-S-CH err] CH err]|CH el ] Riferr] .2HBr 2
50 16 37 < <
1,338,169 [err] 18, HElN ® 1, 338, 169
18 1% Exanpte #i—i¢
[ 3- (2-oxazol yl )t hi ogréopy| ]t hi eurea (1) wHydrochI oric acid (90 m.) was 25
added to potassium tihijoticoate in et hanol (1.8 1.) with stirring. Follow ng
filtration fromi norig n':jc at gri al 3 egc:pIIaId hyde 5 (35.9 g.) was
added and the resultiﬂg’g sol Gt Mon wa's heated under reflux for 24 hours.
5 Concentration, fol I’: vied Py|cooling af f.or ded white solid, which 30
follow ng recrystalljisla-|t thnfromnet handl af fiorded oxazol e-2-thiol (30
g.), mp. 143-4. (ii}z BFBZQ-TB-E_-FQWLBM—IQ&I—I ' (13.4 g.) was added to a
stirred sol ution of |sodi i eEhoxi de (frdm 1.115 g. sodium and
oxazol e-2-thiol (5.1 )|ih_¢thanol (100 10 m.). The resultant
solution was cheatediunder|re¢klux for 2.6 hourjs and concentrat ed 35
10 ' 3 et -
. ”: ) ! s 40
» - g -
D - S 55

2

Table 2

30

i

at
m

§a

n
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under reduced pressure. The residue was triturated with water (100 m.) to
afford 2-(3-phthalimdo prepylthio)oxazole (14 g.) mp. 101.

S ' _puy le. . mp. .102-3. (iii)
Hydra2| ne hydrate (5 3 g ) ‘was added carefully to a solution of 2-(3-
pht hal i mdopropylth| o)oxazole (10 g.) in ethanol (173 m.) with stirring.
The sol ution 15 was then heated under reflux for 25
m nutes.: After cooli ng, and filtration from phthal hydrazide, the filtrate
yas concentraged under reduced pressureg;sadot he residue was re-evaporgted
wth et hanoH‘rw—eFd%ude—Q—eB—&mﬂepwpyHm—e)ﬁ&zeke—W%rﬁh—m—washed
twice with ether and_dj gsol ved | n@q h é} i } 1suot hi ocyanat e
(.2'54 g> Was added) }(\} lu Jeons-l gﬁhmuh n%]:@l(?@]) dﬂ%thl %f} 1%( F ax:i;cp
m nutes.: Fol | ow u:ii R ‘h\drochlond- \93 &) in distilied warczé@lobrhg)aﬁd akl vat son from
i nsol ubl & ntiteri ﬁxlm,utct kea frirdcl F@ﬁtﬁxlwﬁalﬁﬁmﬁﬁﬂﬁdxalt ed.st o, &f)on b mfr{#@hl was 5
chr omat ogr aphed gmwamcremmx ofungt I'lllbl&’"ger‘l"wpthﬁc etflyy hddidont thy f’hasn éffient. The

produgt obt ai ned ‘E‘tr‘gé‘ﬁ‘ Q“ ﬂS(f’ oliie Eth ft“lg’i‘c ‘E’% i ye! b‘&g
N-met hyl EN - [3-§f 2‘(53%@ Wik rb”\iéiprh g cidBrdporathd 5| er .
( Found: C wl. 7, di’dnc\*&uﬂ;l M\lcaﬁprmsur( L.ndll&. Baal SaceRd. Wter removed by azcotreping

fjol. wasQxtrgpied Sevegql tigespavith\sopr a
C[ er I’] H[ BI’ I’] N[ e I‘V]Umtlﬂ?;}zﬁ] \lrr]%lqsqzq;id‘(i%gl(? a %0: 5(5%(131 of“;lncrl? azﬁ nzl\i'sf)prggyg ?ono OlC?? 7)
Y G A18)-(2-(2-. v ] 4
FON Mot hy! - ’@12 “1 "“F S I P TR S BT BV FT APSUR” &) ™PThe
reaction; or5 4 rret hgn OTBZde&‘r?Ze- v @hvefisd & dg. c);h\dmtlﬂd’ﬂ de 3wbarlmfmxpﬁfoq:wyi - 305
phthal i m de (13. rqcn atyd  hygegehigric pad AN folesved és coxirdsdien wih Eﬁééﬂ*‘rpl@xﬁpl

ml. S S 1 a ryness, the residuc dissolved in water
af f or ded: 4- 1 ihc 1qucou o ut va.'ls evaporated 3 ess, he resi 5
ald. the qioluuon hw 0

he addi 0 lutj
met hyl - 2: ( 3- pht halk MdaR R B DO K AR Gl o Lt o Buibue o 2o D S R
(et hanol - et2ver) . to gﬂe)thc cﬂl—dkelﬁltd’mmt[))({)lf fzthenoplh;m}a&cmm\ dﬂ.mm:lmommdzn(c% tﬁk g.) 2w th

hydrazi ne (1. 53 Op@@l Ilr:owé:dlowf readtst gh3 c?f) 1A engy Lﬁbdserrgrcydmllrcgeﬂ u)u\m th
¥ 1Ca l ""‘ X 1 14

nEt hyl I SOt hl Ocya &K@ aéélo 'ﬁ ldtl?ﬁg(g{ (Lgnlé \gxéi "Le hlt]g;h
Example 41 aff thld@ nu n éln Y bf the 1;% priate mldflk fractinns
oxazol yl ) t M5opr opyt n mhlrc}:[dilea\h(cﬂ. wﬁ) :g;d)h,ad mup'lqu&ﬁs Hdiri¢did @i (6477,). Decanta- 25
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methylihiolethyl]thiourca (7.5 g.). Further recrystallisation from waicr, followed by
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(Found: C, 41.9; IJ, 6.3; N, 24.5; S, 28.0; C,H,,N,S. requires C, 41.7; H, 6.1;
N, 24.3; S, 27.8).




acetate as eluant and subsequently on a dry colum of alum na, using
chloroform The final product was recrystallised from ethyl acetate to

give Nenethyl -N -[2-(4- imdazol ylnmethyoxy)ethyllthicurea (0.80 g.), mp.
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wherein Het has the significance as set out in the following Table 3. The solvent
from which the product was crystallised and the melting point and clemental analysis
dara for the product are also ser out in the table together with the melting point of
corresponding intermuediate amine salt of formula:

50 Het—S—CH,CH,CH,NH, . ZHBr 50
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(135g.) and water (11 m.) was heated at 128--130[err] for 1.5 hours. After
cooling, an equal volune of ice-cold water was added to give
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Exanpl e 53. (23Razciythicpropyl]thicurca (2.4 g), m.p 43-—45 (Found: C, 41.7; H, 5.9; N,

N-Met H91 - N 1 2-§ 27.pye.azihags. ) by ¢, hils) 8 Ry N Hi.2 W, @a7). 25 25
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26.5)  Examp jfbu ¢ &hm[,ﬁlas‘& (Y], oAz S SRR b st hyI] urea. o

chloride had m.p. 139—140° ffmm nitromethane). p:
(Found: C, 354; H, 38 N, 20.5; Cl, 8.8. (,,H sCIN,O; requires: C, 35.4;

11, 3.7; N, 20.7; Cl, 87)
(u) 4(7 Amumcmo\\mcth\‘\mnc'1/o.e (2.2 g) was caused to react with

mcthylisothiocyanate (1.21 g) in .sopr(‘p}I alcohol 25 ml.) in the usual way. The’
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55 crude product was purified by chromatcgraphy on a colummn of silica ge! with ethyl 55 55 by
acetate as eluant and subscquently on a dry celumn of alumin, using chloroform. o
The final peoduct was recrystallised from ethyl acetate 1o give N- mcth\l N’-[2-(4- g
imidazolylethoxyjethylj thicurea (0 80 g.), m.p. 96—98°. pe

F ound: C, 446 H, 6.5; ?60 S, 14.7; CH,N,08 requires: C, 44.8;
60 H, 6.6; N, 26.2; S, 15.0.) 60 60 €y
Examplc 44. i
\7 Moethyl-N’-{3-(2-pyridyla mno)propyl]m.-mn1 bt

A solution of 2-(3-aminopropylamine)pyridine (2.74 g.) and merthy! iscthioc Syanate
(1.46 g.) in isopropyl alcchol (S0 ml) was stirred at room temperature for 16 hours.



A solution of 4-methyl-5-[(2-am no-ethyl)thionmethyl]imdazol e
di hydr obrom de 55 (3.33 g), potassiumcyanate (0.81 g) and potassium

car berat e {6-69—¢)—+n—water—(30 m)—— —55 was heated at 80--90[err] for 3

hours. Qoncentration under reduced pressur and extrac- tion of the residue
W th n- propanol gave the crude product which was chromato- graphed on a
col um pf silica gel with ethylacetate-ethanol (5: 1) as eluant.
Recrystalli- sation from isopropyl alcolhol-ether and finally from
_atktonitril d’furnished N-_[(2-(4- 60 1338169 19
met hyl - 5-i m dazQ*oMJcﬁt%tnh)ﬂ»]fo@édogxe&Jh)fl oy UF 88 rsBuSuke mPR et PRiché [errl.
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requires: C, 44M:34g-pBidgiamhe)p@pilhioga (A5, z@zmp 1342:135.5°. .
1, 338, 169 0 Exa] ﬁ\e’}l?"é 5 5434 M, 7.2; N, 25.0; S, 14.3. C,,H,(N,S requires: C, 53.5; H, ;
I\/gt hy él 2-7am'n 24 thi azol yl )ﬁe,tnp,)ghg hi o)ethylJthiourea. (i) A"~
m xture of 2- am no- 4- cmwuqnm.ﬂnytm hicazolaidaydnechiiods (8.0 g) and
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10 f ;‘;l ov}ﬂ]gm{%tm $ ( ;11 ?‘?g ?F;l“lr am:m@ 49 Iliﬁcd ldir]n%ferklhgﬂ’:)houéblof n) I in
t he,qusual wWay 9aye., i { U8 f'reylc of sjilica
gF,‘|ZOWI t h et hyl %Q{eﬁ?% aﬁldﬁylonﬁ ﬁ?h\] th gﬁm “q:hﬁmfg’ { u%égll]% I?Or om @
i sopropyl al cohg] - Izop dprlaBei B0DE 28aVE 2N3neHh, 9 II SO rcqums C, 28.3;
N - [ 2- ( 2- ani no- &5 £-ki 22316 )?ﬁ"éihylthl o)ethyl t hi our ea (1 g), mp. 136-140.

15 | ( Found: a8 Rgmdlﬁ S 363 .
25 25 245hettyl-5° I 1tib] ethy-R7-niir iac. 25
derr] H[ err]N[err] g ‘%I’u’t)r n (Eééﬁﬁﬁhﬁgm (1)11' ) Citl ’lt;llH;el}.\1‘11’11351‘/21?“(“1‘ )15 d S-
5.4: N, :21.3; SmcB@: N)mmﬁx.amadqel 556 3 vy (35 ML) whs3rndidt de m)d%(z:qh ds
met hoxy) pr opy! ] #9¥F S!h‘ n $£§ 751Jcseeh0mr1tf—’l(1$8w5~ &y Waswadiedromiine Brothours to
progane: 1, 3- di o.f;‘?a 3 g& “du",Efm ;‘l]]’w ditg“:llll‘“lh“‘ Qiﬁgéh\zdt“"?ﬁl"é-r’r“}l‘dwot‘h stirfing.
This sol ution was é 0 55 tg) 1§5SE|I; r,e@, S rquQ%ZQ
solution of 4-chi bﬁﬁmﬂhwummazol e hydrochl oride .0 under n| trogen
at 40- 60[err] Subsequent Qeatl n (Zat 1?36)116]'5 ferr] for 3 hours fol | oned by

N A [} 0 ]l("l,lI'C’4
Ove%?mhggt 3500| [ ng, &bﬁﬁg& (;’[?!lgﬁoé{l u?o%\)}r}%qiﬁlﬁi%%?g? vstxtn cysteamyn ‘-h 0. |

ydr oxypr onmy TESSY] h Hodaaal Erobradi SEd Us 1{1&‘ gl b(W 6. b ey
chI ori de gave 41 (% gnh& @r(fepmmp@m'))mtehylblh;modaim :ebr ©4Ca | Oy h ffel
(ii) The react #o ﬁ@ﬁ’;@lﬁmégéhl orid %[\ Jl f\ hHg’u (6$1m azl de ( | 122 4 9) i n
dry,  25pdi mefhyi B ’? ¥ P‘“B‘ T*’ﬁ"f Bnedl ety
40 , 1 1 L IC: ‘h
dry=col um cheRamal d28bIR gdl oafl 5111ca gﬁ \zlsfvcclh;ltac%l [ dﬁl w}yﬁcﬁ\ﬂdlﬁs&’}hanm as
el uant gave 4- BonaZuoxﬁo 6}@ cmnixh byl renga zebe oM q, cvvasm&wl ﬁ\‘hff(z gurified by
the sanme met hodth TCB );gﬂr“g} (?el one. 86788 azi de (2. 9; gé i n ethanol
at

( 20,9 m) was hyglg %t g b htitn Sxdtde CeeNiSy Savirs: 8348 3- argj no-
s pr opoxy) rret im dazol e (2. £2ulle 49.
30 ! N-Mcithy-N'-[(2-(2-pyridyDmethylthio)ethyl] urea.

! The reactica of 2- [(7-1mmodhwl\thm uethyl]pyridine (7.0 g.) with methyl iso-

cyanate (2.7 g.) by the method described in Example 45 gave N-methyl-N’-[(2-(2-
50 © 50 pyridylmethylthio)ethyl]urcz, m.p. 63—66¢ (from acctonitrile/cther). 50

Example 50.
N-methyl-N’[2-(1,4-dimethyl-2-imidazolyDmethylthiojethyl] thiourca.

: (i) The reaction of 1,4-dimethylimidazole (5.65g.) with n-butyl lithium foliowed
55 ;55 by treatmcat with form'lldd rwyde according to the method desciibed for the preparation 55

i of 3-hydroxymethyl-5,6,7,8- 1mnhyarnmndazo[l 5-a]pyridine (used for Ex mlrlc 26)

gave 1,4-dimcthyl-2- h\dlo‘mmthﬂu tidazole (2.71 g.), m.p. 125——126° (cthy! acetate-

: p"lrolcu n cther),

! (i) The reaction of 1,4-dimethyl-2-hydroxymethylimidazole (2.5g) with
60 o 60 cysteainine h)dlo"hlondc (2.5g.) in aqucous hydrobromic acid by the method described 60
in Example 1 (i) {a) gave 1,4-dimethyl-2- [(7 aminocthyi)thiomethyl)imidazole dibydro-
bromide (6.2g.), m.p. 161—163° (from isopropyl alcohol-meth anol).



(iti) Reaction of the amne (2.42 g) with nethylisothiocyanate (1.25 g) in
et hanol 30 at roomtenperature for 65 hours followed by
chromat ography of the productl on a-cel um-ef—sitHeca—get—wth—ethyt—acetate
as eluant gave N-nethyl-N - [3-(4-im dazolyl- mnethoxy)propyl]thiourea (0.49
g) as a low nelting solid. 35

Exanpl e 57. 35 I ngredients 2
Amourits 38 N nethyl - N -[ 2- ((5- net h{83°48% ni d- azol yl ) met hyl t hi o) et A1) e
t hi our ea 150 ('ifE TRHGELSE of 1,4-dimethyl-2-[(2-aminocthyi)thic mc'.n,1]11111da701u7@t-rrg 40
Starch rived from the 6.2g. d]h)drobwm ide) with me@fl FBhiocyanate (1.34g.) in cthanol 40
Tal ¢ {50 ml.) followed by chromotography on a colul§n 1) sili@t ;B i jle cuplj ggetuic-
2 ng. Thg | ng?‘ﬁ#’éﬁf@ gtf]é“’séi“ée\]@tfm'ﬁ MALHHFRIT B FRUBW R d gelatin 5
capsul e. Exanplg; 2 46,5, 1, 695 N, 2133 S, 249, C‘,LH,,,‘LI"SQG&IFH&”@S%S
Anpunt s 7.0; N 21.7; S, 24.8). 45 N et hyl'- [2 “Chi azol yl) net hyl
t hi o) et hyl ]t hi our ea Exaniple 51. 200 ny.
Lact ose N-Methyl-N’-{2- ({4 gni}x;orong;n:l ~3-imigl h‘l Ll" : t%ent.s are 10 10
- Xtgice o hlorg 11 .uo o disti rovanide
SCr eenedl m X@QS%@ st T@q yll'lnﬁ‘,QS Frald@ lﬂ = ‘I 1*8: @?‘g i, e\fLL Cooling, an VHAT

VE CLAI M | S: - equal ‘volume of ice-cold water was dddecl to give 4- trxﬁuoromwl‘l S-carbethoxy-
50 A corrpoundmocfa/ctmgxrf O3--ondh Nérog e«m@malmmmolorul
[err] ac: wiﬁiwmf%fhcwf&rl@ A1 i‘“‘l‘l"iiS‘lT“‘Ill}l_‘L““ (24g) ™ BTX 3 16,9 2015
Exanpl e g5 hydrofuran gave h',dro*c)mcn F-trilltoronethylimidazole, 15(1{1._ %S xtsI pr\lrlte, [ 2- %

anp .- om.p, 135, D—-—137 5° {from aguecus isepropyl alcchol).
am no-4-thi. ZO| ’Vllc)ﬁ’ﬂi’ath(‘ﬁhE Bk (){di{sd})éh il 480 bk[u€@s hyd€dbremic acid and extracted

(i) A mxtuwrigh ofucR- @rrmere-phric el df\@qqmttq lykltotﬁlqrdz@l ve?t,hywdtr gl ori de (9. 0

tl.g, ‘aqucous phase and the acidic schy Reer r -
g) a.nd 6%@ d n andg muratmn rﬁthc resd:;u_ v.}?$ mgq cn I h ]"4 trutlim va.)nif‘tl}, -SCJ&Z 3 9%0 al
acetic | ( B chiomfy 1Mjarol) fde T8 ﬂ {) 179.2)182°, Basifica-

18 hours. Themelriomvewrb@dtt@mncﬁxb&ﬁi \1a.§dﬂecrb\‘e€tacg@ua ¥-ndcdhiiot- [ 2vw@asei L r eat zed

with f:icfc aiogpmethyl-5-infdagplyl)methylthiojethyl]thiowrcai n et hanol to afford )
2-anBi no-4-[ (2- arﬂllnoctlhyl)}llngUetl I]thllzol dipi-crate, mp. I, »
I}

appr oxi ngt el v 200-210Qy mhomr- Nas ixd\l Mh)mm, Lag pliGhal ¢ was converped into
the 161C¢C base by nadtk tok Orbr@fo- Md 09\6 QT GnidiGd 05, 6¢)) @ADAgnefin bxidd Ci ¢ "aci d by
t ol uenc ext ra@t()r,’O)nl dergidiang g2 i rvias wibtohrepad hsisigrmalysic enehdtiatpell@Bed and
extraction of M @;g;l go}r@s;;ﬁmb%;mg e SUETHER e L;;};eéﬁgﬁ sfon fRé‘%%‘t 1\@??} of the bafe
(1.89 Q)3 I 2y | SOF'Mi ocyapat e

(0.73 g) in et aﬁQ|rca(:t3dﬁ d2)hy i i@y IS Wadind V)L Gavai: tchm&wdgz fidiher
t hi our ea. Chrwmsitrogfribpprydionvig: mohl frhicofinas] dcfadinge |thowidtiydedsaipdd acet ate as
eluant, ff.- GIFowRe A 2aeryd s ¥atd@myindhmemsigiropyitigreokol - i sopr opygl
acet at e gave Nn-net hyl - Example 53.
35 N-Methyl-N'-[ 2-(2-pyrazinyDimethyvithioderhyl] thiourca. 35
() 2-chloromeihylpyrazine (6.4 g) was added over 20 minutes to a solution
freshly prepared from sodium (0.23 ) in cthanol (50 ml) to which cysteamine hydro-
chloride (5.7 g) had been added gradually at 0° and stirred at this temperature for 2
hours. The suspensivn finally obrained was stirred at recom temperature overnight,
40 aciditied with hydrochloric acid (pH 5) and concentrated under reduced pressure. The 40
dry residue was extracted with cthanol and the exrracts filtered and concentrated to
give the crude product. Extraction with isopropyl alcchol, with the removal of somic
polymeric marterial and the addition of cther gave a cream coloured solid (3.5 g),
which was recrystallised from ethanol-ether to furnish 2-[(2--aminoc—th_v'l)lhiomcthyl]-
45 pyrazine hydrochloride m.p. 144—146°, 45 45
(i1): The amine hydrechloride (1.6 g) was concentrated into the free base using ;
potassium carbonate and reacted with methy! isothiocyannte (0.61 g) in ethanol in the
usual way. Recrystallisation from cthanol furnished N-tnethyl-N’-[2- -(2-pyrazinyi)-
methylthio) Jethyl]thiourea (0.88 g) m.p. 99.5—100.5°,
50 (Found: C, 44.6; H, 5.9; N, 22.8; §, 26.5. C,I,,N,S requires: C, 44.6; H, 5.8; 50
N, 231 S, 26. 5)

10

Example 54. : 50
N-{(2-(4-methyl-5-imidazolylmethyl:hio)ethylJurca,
A solution of 4-methyl-5-](2-amino-cthyl)thimnethyl]imidazele dihydrehromide
55 {3.33 g), potassium cyanaic (0.81 g) and potassivim carbonate (0.69 ¢) in water (30 ml) 55
was heated at 80—-90° for 3 hours. Concentration vader reduced pressurve and extrac-
ton of the residue with n-propanol gave the crude preduct which was chromato-
graphed cn a column of sifica gel with cibiylacetate-cthanol (58: 1) as cluant. Recrystalli-
sation from isopropyl alcohol-cther and tinally [rom acetoniurile furnished N-[(2-(4-
60 methyl-5-imidazolylimethylthio)ethyllurea (0.8 g), m.p. 148—149°. 60
(Found: C, 44.6; H, 6.5; N, 25.7; S, 15.0, C,H,,N,08 requires: C, 44.8;
H, 6.6; N, 26.1; S, 15.0).

LT S o)

-y e



N ~ [ 2-(2-am no-4-thiazolvnet- |h 1hio~ethvfl th~ioita (1.0 g), nvp.

136- 140C‘ ra- 15 (Found: C, 37.1; ihl, 5.5; N
20.8; S, _.36. 3 C1l,1IN.,S, requires: C 36.6; 1, 15 tte, 15
5.4 N, 21.3; % 36.7). Exanple 56. ted ;4 §,169 21
N- Mpet hyl: - N ZT\Q(A--HmdaLal-L_nnex—he;éy%—pFepyH—t—hi—e&Feaf—&a—-——— -
(H——Sodl um (13.5.9) was added over 3Hmw1<s>5to ropanc- - diol (450 ml)
ani dor_e- RS e e T T

sol ution; ans ad(l M}é n:gﬁlhmné %Sé eg g’icld&d&) ml) was heate Zdlux for

sol uti on ‘of 5 - chI1 hiamipebaddt ob vvecchgfdfam hafitiod avad Hrdatdd v ? ih pirderid 5
nit rogﬁen :at 40- 600. ct}@a_ol to afford 2- ammo—4 [ (2- ..mmocthyl)dgpgglbg]équ}elm 1BiEAYC; ﬁl]g at
60-65- f'I 3 hou‘ﬁ)grmflﬁ‘f“l]?}% %13? omc L;g 1rP&o O ruJ. Lﬂﬁbéix Jx!’cllf n&f' }Rgrohﬁénc

and {Concent rati qp Yave ¢ p(;."’a F BXVAY QRN BisBlnyh keith SRAZRE car
sequent ricl agoi i QniVletthrciidnl od kel aq@dabsl fedidle wgd\e em:fbl €BercRéacon (op rho hast (] mo) 10

tiili MPdal zoi e hy»dﬂmwhsd)ﬁptﬂeﬂ 3R 0.78)8) 1'12‘5*13“01 (10 ml)em“thc (u?“i‘ Wag;me as‘g‘g i on of
this chloride (3@ ’@‘QE I°h mﬁlfg (agﬁo %}r Eepe N_me 25

o ok
di ni cLhyl i f onman( gy ’é‘:ﬁﬁ jE«afoh RS, 1]Itmweq ¥ 3), § ;y Gel
chr omat ogr apky on 2. (Soupd G, 37.1; H, 5.5; &, me rs; aers Gallt,N,S;clequéred: cq‘, %635 dluant 15

gave 45( 3ha2| doprb‘bd%v?)lﬁeﬁh% Bi dazol e ﬁ § as | dc '
further purifioed by the sggeiekhed Usld Ni@Srs) unar. The azide
( g 95 g) sed (i) Sodium (I;SgigB) wa;&(:gidjﬂ odr E é{} I ﬁﬁ! 2\1\/@50 myrdinegenat ed

over platitim oxndvéooaahfgi’m it mrlgmog&ft (rjae Q%ml Ulsl 'zdgeéi 3»’cd<dm Finutes to : Git_négg 3020
pF Opox%ﬂ) nct hyl i r%) Hoo% roppinghmiaazeie ﬂ;\ ToC; Orl(.(. J g) unacr nm'ooen at

; sequent h ting at 6)“ 10U a £rn ne, filira
30 bile and c(:;oncentra 10'1 ca»e 4 -(3- h x\ ro %%'Elgﬁdh B@L é%[?r“ h _;{Ccz 42 g)
wth ncr hyh| sot hi Gealahg chidridZouagh) 4- (3|3chﬁfr HJQ modlimidazole h\drohh oride (312 g)oom
tem -rature26or 65 Hour Shef micbmﬂtfbyc‘ﬁhmommb rm}d‘n dorin e @PR6dNGt don a 25
col um _of :silica §@Fm ofiﬁmb% |95ao 8?1%1%112?3 /?J (lgéqgloopropo mc:;x];l lglhrom'uo“r"lply‘(;r;
N' mer hiA - NI [ 3- (4f1 t?ﬁ] &ﬁﬂﬁﬁ )yg\ I“E)l :éx&: methed using chloroform as eluant. T%énzé\;dba BI’ opsl ]t
hIJOUI‘ ea ( 0 49 g) ASthand @00 A lkds ﬂhgdr&f?zi*d* ma'SJlumum oxide caralyst to give 4-(3-amino-

anpl e 57. 30 pr0poxy/muh51u nidazole (2.42 g). 35 _Ingredients 30
Exanp { 19
Arpuntt s é 5 di o (iif) Reaction of the amine (2.42 g) with methylisothiocyanate (1.23 frap ﬁmnolN- - [ 2.
tg d) ITm temperature for 635 hours followed by chroma'oarapb\ of the product’on a
(5-me -1-ir Gy “sitica ge! with ethyl acetate as eluant gave N-methyl-N’-[3-(4-imidazolyl-
azol vl) net{ | r'hi ocmbiyds)lpkoipl didarea (0.49 g) as a I&Eﬁelﬁxlggohdlr :
Sucrose !} 35 rmg *Cht, 40
St ar ph - Irgredients E\amp§é7 Amounts 3
40 Fil ,bc 40 i Tal o
Smm n. ¥ to N-methyl-N’-[2-{{5-methyl-4-imid- Stearic acid -
2,ng. ortg g)n azolyhmethylthicjethylJthiofiige | ngit@ding.nl vs are screened,
mcd andifijyl ed into a har @ta €latin capsule. yl]W gg mg.
AT mg. . 40
ExXanpl e4058. Sl Il g Tale 5 mg. | Ngredients B
Agg)unt S ‘Stearic acid 45 the - 1N mmet hyl -Nng,
2-t hitazol vl ) mt et hyl I||o 200 n . C,
[5@(3 (( ) '?pé/lngldnlllt'b) are sch. hed, nn\c c@{xl&génto a hard gelatin capsule. g
190 i . ']S' ingdliin rCs are screeil-d, gk @ndfllledlntoahalrd .
gglali it capstil e. 50 Ingredihesl M WE C | | Ambifs- - - 45
?(%»n! a: c . e Nomethul-N'- 132 lhmorir;’?\nmhdl of—ttre—f ol | owi ng gener al
’Flm ni-m ) . rac- thxo?e hgr]dno urea 200 mg.
Cﬁo,f, i : _C 60 Lactose ' 100 mg. C
4" o ,uT
- The ingredienss are screencd, mixed and filied into a hard gelatin capsule.
50 WHAT WE CLAIMIS: — _ 50
e 1. A compound of the following general farmula: Co
:2 55 : P
tto- : Y &
i ' C"@HQX_Y CC'HJ.) NH - c/

{4~ . k4]
\ : N
£.8; ¢ A A .



AS;
1, 338, 169 22

23 wherein A is such that at tihere is forned-tegether w-th the carbon atom
shown an. unsaturated heterecyclic nucleus, which conprises at |east one

ni trogen at om an rther hetero atons; X, and X err], which
may be the sarre [\Bﬂi@gﬁ‘ mmﬁ hydr ogen, |ower alkyl, trifluoronethyl,
hydr oxyl, ben n,s amnod, E 5 1,338,169 21
(CHperr]) [ er ((‘Hrprr]\fnrtll\ll—JF‘J'QLr

-5—the-atons conpri.sing A form a furth@xwgl mare integers fromoO
lt0 4, provided that t éé‘ﬂ‘r‘?ﬂc‘l‘ %md" Htlgezg "‘qﬂi‘ m“ /Cf \mbﬂ(yg QJ, ,\S'v{ll{Phur or

mul inzole h
CNH E i s oxygen, cslzﬂln%- ;m ] 01 .‘;138; (}! ltl Yl Qiﬂ Gro bhd Nl fold
opy“ dine rigg i S]‘f he & h«.%ﬁd’d ét o ’EFd’z]ﬂd' &ml‘t}}(d’ﬁi@gel‘h trda@iveith alukiyhu,ld acyls or
di al kyl am noal Kyin; ctazmdl aefferfl t-gmin dﬂ@g@moctmlﬁ}p@lcdnl]d‘yfam dipjsqate, m.p. 2 A
bonpound accor di mgvrq?tﬂ“ l\aﬁOPn- 1%@?‘%?‘ﬁ*“§hl d, unsat urat ed. het erocyel i.c basi c

x| 1 a‘b S dliis
10 nucl eus cont aj st ﬁ &‘éfqt?ﬁ SERELERE, ALY Do Al O heusl] A6Rkc O t he
carbon at omgshowsg' na chorC &R0 uﬁﬁﬁd)ii.dlnﬂ@l]\hﬁ] akealm&;o Hehebdse ox[serg)“]andw

id[ err}® which rraynlbelctﬂxﬁesogmnutc (0.73 g) in cthanol (10 ml) in thGusprl waf e e atude ar e
fydr ogen, | ower 'k\gp béﬁfyjmph‘hgt 'géhu%l ofE; g gel with qh\l acetate as eluant,

§ < -5 I ac C N4 nyl-
ToH err]) [err] Y(RRERLINLET Ll 51 Eih el (L0 By . 116140t
A5 NHR 10 ssan int égandk rQmzQ; ' s4; NN20S; 8N 36 N0SGEN, ] RO ) 345; HNd E Ibs
.@Xygenﬁor sul phus.4; ¥, 218;cApdund accor d| n to claim3 where X[err] and

X[ err] which nay be the s@méﬁ U,H 411111d11;}])\lem | oner al kyl ,

‘enzyl or hal ogen; anddsihiy R obdk GHox ‘?&%r’é{i‘ﬁ gy foc@sPanRgiaccor di ng
;,o claiml g cl aidaged anher ehxxmrlﬁj ThE <h’)ﬁﬁl1’10@8rhddsﬁ’&ﬁhy2|0 mfles 1o 2 siirod ONMD 190
ram no 26r hydr oxylsohamm ot)(tE aiqr quﬂglnhgddqckgglghochlo ride (30 C fr) under nitrogen at 40--60°.
20 6. A conpound® apbﬁ?"d"‘ﬁ fu§ 8t o éﬂ‘hg”lﬁl\"’é‘?’ Mbgiedi n sai d
‘in- saturated hefgr Qe¥el ik “a@gi@af%a% lﬁm R S gzote
W 1Cr NTOLC 11 Z 1€ 110 1
oxazol e, pygmzol e, 1(nnl -Lhaz&;&xe,l of hilohil(aszves7 qu\mumodmmewdpxzzaz bne oF 25
pyridazine. 7. Ad nccélmiﬁwmll laecHr dcrrrﬁghovo fdloanhb)G dmhexi @1'1ri clslamdovnéatomr at ed
het erd&yclic 25 'nulmmumn Jé]] h.%m] ES (.Uﬁlil ‘Z ‘rﬂ”é’ib‘ !Lm 'l¥
y further 7ur e same m“l#"% suw chkno ot as,¢ It; azi % .
95 8. A conpound ;aggakd mgm, Puhr0 QedWryer b 6GRATG: G FrdTh (3 greinl is
i, and mis & 9. pApm}moun 1camquiﬂg to any one of the precedi ng cl ai
spherein Y is sul phufm)arittu o1 &f lbmnphu’rz .42 gDwith m C’l’shsot“m»\'i]z@c (Wm'bmpﬁumdl
gecording o amy A oL R R K e L ey
¥ met hyl 11 N‘I Ypro H‘hm[u 3 90”1#@&‘01 1M(n{n§i1ﬂ Tf]h O) et W ]l{ F” our ea. 12
o)

zr S 1t 22

Met hyl - 42 ((5- et hyl-4-im dazol yl) met hyl t hi o) et hyl ] t hi ourea. 13.
‘N- Met hyl - [ 2- ((5-brono- {H dazol yl ¥yeplayft hi o) et hyl ] t hi ourea 14. 35
N-IVEthI--N [2- ((1-met hyl - 27 i G5z0l y1 ) met hyl 't hi o) &}y t hi our ea 15.
‘ll\(hll\/Et hy -N-[2-((2-im dazolwh,}mﬁt»{fvyllztthQ)ﬁt ikt hi our ea.
iro- ? azolylmethylthic)ethyl ] thiourea 150 mg.
N : Sucrose 75 mg. -
a2 ; .
oht . 40 Starch 25 mg. 40
The 40 Talc 5 mg. -
i to Stearic acid 2 mg.
mgﬁ : The ingredicnts are screened, mixed and filled into a hard gelatin capsule. .
vi]- 45 B Example 58.
sing ; 45 _Ij':_;;:t:diﬂ]tS Anmounts ' 45
}tg: N-methyl-N’-[2-((2-thiazely)methyl.
: _ , thio)ethy!] thiourea 200 mg.
5.8, 50 Lactose 100 mg.
-The mgrediencs are sereencd, mixed and filied into a hard gelatin capsule.

50 WLIM WL (,I AIM IS:-- 50
nide 1. A compound of the following general formula; o
ml) 55 @
irac- : I
iato- ‘ A ) &
ralli- ¢ (s, - Y
t-(4- : - CH?‘}\.} Cu 2 NH- C-\/

6 v. K Hun

14.8; 7 A



16. N-nmethyl -N -[2-((2-thiazolyl)nmethylthio)ethyl]thiourea. 17. N-Methyl-N -
[ 2- ((3-hydroxy-2-pyridly)nmethylthio)ethyl]thiourea 18. N-Methyl-N -]
2-((5--am no-2-(1,3,4)-thiadi azol yl ) met hy| thi-e}ethytthiour ea.—40—

"19. N-Methyl-N - [ 2- ((3-(1,2,4)-triazolyl) m hi our ea
40 20. N-Methyl-N - [3-(2-thi azol yl)thi oprom Hmmm"mm Phar maceuti cal

conposi tigns conprising as the or amg,gggﬁr ve cbnsti tLueﬁt ?a com poind 23
accor di rg—te—any—ene—ef-the—precedi-ng ctarns: tbge;: "W TH & non- toxic T
phar- naceut batih yA dcee; -aﬂblﬂemdi | et el i éO}‘,ij‘L‘,‘,‘Cu“,flf,"f:;‘c}‘“m?Z A process

for, the prodlrhi B PR AIF A £ A Ch aicfer e
45 inbefore q] cu aﬁy@r&wqm@e@j., g 82yl hm@ganeni3l. 23. A process for
the producti on of a conpound accor di ng to claim 1 as herein- before

described in any one of exarrpLg;Y?( 4! ? 10, 13, 16 to 18, 25, 28 to 30,
32 and 34 to 36. 50 n S‘I’ocesngqr t he production of a
conpound according to claim1l as herein- 50 before descrr bed in any
one of exarrplﬂeslt&us cBnprikibg Aler,m @.E‘thmiSﬂg 119ﬂctwdzl4l“tu Srop0 81 37 to 49.
25. A’proces@lf’ft@‘rL lhe’f PiSctc 3 Bt of s A XEmaDRIN fgi‘rf ka &R m 1 wherei
Y is sul phur ;o u‘u (sl o cial L1 Dinofhir & il er fekogh:S ufavwrcyaad» kyl or

di al kyI %n noal )2 A @pchd 203 s AnGe @Hferdchaidf ok m@:m hg ogreyvlie Bisicf or mift a:

55 nucleus contains P& 6 atems and the nitrogen atom is adjacent to the curbon arom
shown -
1,338, 169 ‘ccordma to_claim 2 whercin X - and Xas W xcﬁ% 4 6L {h]r lanQ whi ch A, 5
X err] and X[ % 5%,1 ?Ln RUB n&kl?(&hfyl faNeEo@s 't ornula set out in
er r

claim1l except th
(CH[err])[err]Y(CH[err])[err]NHC[er B
NHR[ err ]i55 but may addl(FfIdnYéd[i)'%"ec‘G%err] Yerr]'Q I is 11%r
and Q is hydroxyl, hal ogen or nethoxy Is reacted with an

am nomer capt ams af mtelgce tho@rongdl4an iHS: K Cid @bm]2)tp ey mll'E is NH[vcarorr Eu!ﬂﬁl in which ni
is2o0r 3to %I Vie Azcoppaydd edeordif torrém‘flér“ﬂmrl:é dlde}ié!}"hlf* may begac same oohj ch i s t hen

err] may not be E 10

reacted with ﬁ-t @tqﬁvgj&g«gmotué& lapeng \il ﬁ&un ; an integer from 1 to 4.

cCo lfu.m ] }ucuo n, methyl,
10 Rierr I\I=Ce§n@r4,@lm AT iot B ki Sadn0We arkyl'am noal keyl . R
A. A HURST, 30 6. A compound 'm.mdmo Lo any one of the preceding claims \»mruu said wnAgent f or

t he Appl i cant sturfRydi hgteerdyciqrucey lbl\mjde/s&"ypsﬂgtwa‘t“i"m‘\ceroyfw’filé‘é"“by“t he Couri er

1 Cy At 10
Press, Leam ngflﬁ’,ﬁ)‘ gb‘é‘ml o]g%c gld](r)‘f(, n ‘Ia gh‘gm wv.niﬁ:!_ﬁ %t grgglmqgl h%&‘toc;%?c Sout harrpt on
Bui | di ngs, Londpiis VEZ te, tfYol: Srlp@Bive. a5

8. A ¢ -ompomcl "ccordmg to uny onc of the preceding claims wherein 7 is 1 and
m is 2.
9. A compound according to-any one of the preceding claims wherein Y is sulphur
and X is sulphur.
30 10. A compound accerding to any onc of the preceding L]"lllus wherein R, is 30
methyl.
11, N-Meathyl-N’- [ 2-(4-imidazelylmethylthio)ethy] J thicvirea.
12. N-Methyl-N*- [7 ~((5-methyl-4-imidazoly l‘mrL,.\nh.r),ct}w"th'auzca.
13, N- \i(.th_xl N[ 2-((5-bromo-4-imi Juol_\ Dinethyithiojerhyl] thicurea.
14, N-Methyl- \I’~r'? {(1-methyl-2-imid: 1/01\1\ eth \‘1hio Yethyl] thiourea. 35
15,2 :—T\rILth\I N’ [) ((2-imidazolylymethylihiojethiyl | thiourca.
16. \ mctml NYL[2- (f’-lhm/nlxl‘mcm lrmo‘uml_]thmnu.d
17. N-Methyl-N’-{ 2-((3-hydroxy-2-pyridiyimethvithioyethyl} thicurca.
18. N-Methyl-N/-| 2-({5~amine-2-(1,3,4)-thiadiazetyDmethvlibiciethyl thiourea.
40 18, N-Methyl-N’-[2-{(3-(1,2,4)-triazolyDmethylthio)ethyl jthiourea. 40
20. N-Methyl-N’-[3-(2-thiazolyl)thicpropylj thiourca.
21. Pharmaceutical compositions comprising as the or an active constituent a com-
peund according te any one of the preceding claims together with a non-toxic phar-
maceurically acceptabic diluent or carrier.
45 22. A process for the production of a compound according to claim 1 as here- 45
inbefore described in any one of examples 1, 2 and 31.
23. A process for the ploducuon of a compound according to claim 1 as herein-
before described in any one of examplks 3 to 6, 9, 10, 13, 16 1o 18, 25, 28 to 30,
32 and 34 to 36,
50 24. A process for the production of a compound aecording to claim -1 as herein- 50
before described in auy one of examples 7, 8, 11, 12, 14, 15, 19 10 24, 26, 27, 33 and
37 10 49.
25. A process for the production of a cempound according to claim 1 wherein
Y is sulphur, B is sulphur, 1 s 1 or 2, and R, is lower alkyl or dialkylaminoalkyl
wherein a substance of the following gencral fornula: 55

35
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whi ch copies may be obtained. 35 ERRATA SPECI FI CATION No. 1, 338,169 Page
1, Heading, (72) Inventors for GANIL- LIN read; GANELLIN Page 3, line 41,

|nse¥—t—FG¥M=J|:A—\Lbe4—ew—4——FePch4—a—Page4
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sic
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hur

“tirne- 38 . 1 nsert ﬁﬂ?UIVULA X bel‘ow For mJI a Page" 5 “tine 1, ‘del’'ete FORMULA™"

e of Page 22, ||| reﬁﬁﬁ"]ﬁm "e read Lhise diazol & THE PATENT
two. 0 age m Huluj azoe rea thia- diazole '
o= 24th oxe .
A ~~
7« \c. -(eayy) A o
,,L/"ﬂ

in which A, X; and X, have the same significance as in the formula set our in claim
1 excepr that X; and/or X, may not be

E
19 (CH,), Y(CH,).NHCZ
: NHR,

5 but may additionaily be (CI1.)."’Q; 7 is 1 or 2; and Q is hydroxyl, halogen or methoxy 3
is reacted with an aminomercaptan of the for mula

HS—(CH,),/—NH,

15 .
in which =’ is 2 or 3 to give a product of the formula:
b :
\<ﬂ\\
( C'@—\-‘-ﬂ& 15 (c.\ "9) NRLH
20 d
)(L [ S E
10 which is then reacted with an jsothiocyanic ester of the formula: 10
25 R)~N=C=8§
wherein R, is lewer alkyl or dialkylaminoalkyl.
: R.A. A. HURST,
30 - Agent for the Applicants,
f Printed for Her Majesty’s Stationery Office by the Courier Press, J.eamington Spa, 1973.
Published by the Patent Office, 25 Southampion Buildings, Lendon, WC2A 1AY, from
which copies msy be cobrained.
35
ERRATA
4 SPECIFICATION No. 1,338,169

Page 1, Heading, 7?) Inventors for GANIL-
LIN read GANELLIN
Page 3, line 41, fusert FORMULA V belcw
45 Formula
Pa;, 4, line 1, deleie FORMULAV
Page 4, line 38 insert FORMULA. X below

Formula
Page 5, line 1, delete FORMULA IX
50 Page 22, line 6, before the insert or X, may

with X. and at least two of
Page 22, line 23, for thiodiazol: read thia-
diazole
Twe PATENT OvFICE
£s 24th Deceniber, 1973



