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"'O 049 618 bescrr pt ion Th| S nventr on"“"rel at es to certar n nove[ t r r"‘"a'zol e
deri vatives whi ch have been:found to be effectlve hi st ani ne H2 recept or

ant agoni sts, and which are therefor W g1d n the treatment of pept i ¢
ul cers 5 The nost successful HZ2 antagoni st hitherto devel oped [ e

I m dazoi endsmﬂﬁtat I ve cimetidine: N—cyano-

N - ret hyl’- TrL %éS nmet hy I-1H-|mdazol rreth |1t hi ethyl]guanl The,
oy g el o il r::'raP Ry ol eta,
for i I"StsanceTh dst succhsst sth

1da &er&&ﬁpamﬁ nhba ano-
achi eved we&thyswcmﬂembmyr 1hﬁmtdaa>a :mm h.cr)ap,tnbaa ifeCWhich thall e BEFeserted by
US- A- 42003hestilitsal fosmga:cert ai n N-al kynyl - N - (w- [ (epti onal [y substituted

thiazol yl ) met hyl t hi ol al kyl }- derivatives of N'-cyanoguani di ne and
FR- A- 2128505 di scl oses N-substituted-N -{w-[(opf\é&Nally substituted
t hi azol -2-yl ) met hyl t hi o] al k -de &atrv Sy, of ht | QH rgﬁ% In accordance with

the invention, it has now b cov%re 2t‘h thiazo derivatives of
formula (1): 25 [err] wherei eac [err] and [err] independently
represent hydrogen, [err] al enz or benzoyl; or taken 35 together
with th¥ adjacent nit rogen at oM/ form a sat ur at ed heterocycl ic ring

containing from5 to 7 ring atons; [err] is hydrogen or [err] alkyl; Zis
0, S, or [aR4 fek, 1Br ihstarde, BFit. 3 AHYRRICAHE 5b313§}: (@évsﬁra@et,ﬂtom Hbs achieQbd cFedtaSiBesEin the
CH2; 40 treathehtidf peichicesagmmmame. [err] alkyl; mis 1, 2 or 3; A O=CC=0 Q
is C or2e 0—0545-—42005w¢splesen ce@ttarrs\l NkyEREN' {erl(p tlo&llv@ubsmtedLMamyL)aﬁ Vithiolelky8r r |
al kyl , N- ey Stisugpd,N’ [foptionally

CH-err] alsr'ifr"‘;:‘étrﬁ[gf@'ﬁ %T[?'Ty" ﬂf Yt?a?j Wzﬁ %Tﬁ%?g AHsAD S MI

[err] alkoxypheny ere n are in e endent

hydrogess, [err] al kyl, [err cl oal k y [err] al kyI [err]
cycl oal kyl, al koxyal kyl or ﬁaﬁm_ﬁ'éam{'wk'wg_?t he total nunber of
carbons is less than 50 8 and #$QheeMN is at east a two carlbbn chai n between
the hetero atons; or [err] wherern Y |s/oﬂygen or sulfur and R4 is [err]
al kyl', §err] al kenyl or benzyl; ceutically-acceptable salts of
corrpounds in which Bis [err] are par"tléq arly effective [err] receptor
ant agoni sts, or are useful |nterrred| at es Rn the preparat|on of such
conpounds. . Pr ef erre
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[err] Y atdfef esent benzyl or enzoy or [err] and [err] taken t oget her

wi th the 7adj a’demtdrdyehbog,enalm :0m represent a piperidino, pyrrolidino or

nmor phol i no glts or@iei ded t hat only one err] and [err] can be hydrogen
when Z is [e "H'Z gﬁ%ﬁ@?“‘[%l’ﬂ]zaﬂiwe"%'é?’r"zf is [err] alkyl, [err] is
hydr ogeff or rO9%A°f ¥-ng N-NO2, CHNO2, S, 0, NH N [err]-aryl,
N-[err]aIkyI oN—CO [err] alkyl, N-[err]alkyl, CH[err]-aryl or

CH[err]-CHS, \A]tere aryl is phenyl, hal ophenyl [err] al kyl p'henyl or 60

R N o G N M ot e

t her eof . halophenyl, C,_, alkylphenyl or C,_¢ alkoxyphenyi; and
B is NRR®, wherein R and R® are independently hydrogen, C,_s alkyl, C;_s tycloalkyimethyl, hydroxy
C,-;5 alkyl, C;_¢ cycloalkyl, alkoxyalkyl or dialkylaminoalky! wherein the total number of carbons is less than -
so 8and there is at least a two carbon chain between the hetero atoms; or YR®, wherein Y is oxygen or sulfur
and R* is C1_5 alkyl, —CH; C,_, alkenyl or benzyl; and pharmaceutically-acceptable salts of compounds in
which B is NRRS, are particularly effective H, receptor antagonists, or are useful mtermedrates in the
preparatnon of such compounds.
Preferred compounds are those wherein R' and R? individually represent hydrogen or C,_; alkyl, one
s5 only of R' and R® may represent benzy! or benzoyl, or R' and R? taken together with the adjacent nitrogen
atom represent a piperidino, pyrrolidino or morpholino group, provided that only one of R* and R? can be
hydrogen when Z is CHy; R®is hydrogen or C,.; alkyl; R*is C,_; alkyl, R® is hydrogen or methyl; A is N—CN,
N—NQ,, CH—NQ,, §, 0, NH, N—S0,-aryl, N—S0,—C,.; alkyl, N—CO—NH,;, N—CO—C,_; alkyi,
N—CO,—C, -, alkyl, CH—S0,-aryl or CH—S0,—CH,, where aryl is phenyl, halophenyl, C;_; alkylphenyl or
so Ci-a alkoxyphenyl, R® is hydrogen; provided that when B is YR®, Q is C=A; and the pharmaceutlcally-
’ acceptable, non-toxic acid-addition salts thereof.
' Further preferred features possessed by the compounds of the invention are those listed below:
{a}2is S;
{b) nis 2;
65 {c} R? is hydrogen;




Furt-;er'p'ref erred features possessed by the corrpounds “of the rnventlon are
those |isted below (a) Zis*S; (b) mnis 2; 65 (c) [err] is hydrogen; 2
0 049 618 (d) R5 is hydrogen; (e)msl (XD)CS[SFIB] and [err] are nethyl; /
(9) th‘e./(CHR gr%roup i's di net hyl am nonet hyl ;- 10

R3 (h) Alis NCP\{EE Y‘VT i) Bis NRR where Ris hydrogen and [err] @
[err] al kyI dﬁzg,,gn{ggg,hyl am no. The presently preferred conpou Of
the i nvention are N- net hyl - N :
'-2-([2-(dPnet hyl am norret hyl )RA t hi azol yl ] net hyl t hi 0) et hyl -

"-cyanoguani di ne .

N-net hyl - N - (121$(’HlerTE‘FH§ﬁ"a‘ﬁ‘?' nor?é"t“ﬁ)ﬁ ‘3"“%"‘9?1?'3%?’?/’1'] net hyl t hi o) et hyl - 2-ni tro-
1, 1- et henedi ami ne, .and their ﬁhar maceutical | y-acceptabl e salts. Conpounds
of formulase(l) in which Bis NRR6 are phar macol ogi cal | y-active conpounds in

which Bis [err h)aneN%e'fQHNanterrredl ates. 20 Ot her bases of fornula
(1) include: ) B is NRR® where R is hydrogen and R® is C,... alkyl; and

N- et hyl - N [ 2- (2"@3&%{)@1‘@&%%&&@0&?&ilavém.é'h Lhi azol yl ) methyl t hi ol et hyl gu
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N-:cycl opr opy! meswsmybhi( u(r&u(y[a(ﬁm(rﬁmt/my-heazhylhﬁmmﬂiﬁbthhw ditrdh i dethadediaytine] med
hyl t hi o) pr opy!haglmmn@pmcany-acceptable salts.

N-cycl ohexyl i ip wehich 8. is NBR)\re et‘amr?'a%a"wﬁtwefﬁwoef\%r gy B is
N - ni trog a % ?a mterm iates.
6
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-p-chl or Ophenwcyclcﬂﬁo;f/uﬂ\écﬂﬁ/w @l{tﬁ(l[( héligylethylaminomethyl)-4-thiazolyi}lmethyithiolpropylguanidine.

N- n-propyl - N - 2N(cadorexg N2t @ininomethhpinyprépyhdithigzblyimethiaiolstind-Niietttegtanisine) et h
yl t hi our ea N-cyclobutylmethyl-N’'-[{2-(diethylaminoethyl)-4-thiazolyllmethylthio)ethyl-N"'-p-chlorophenyl-

if
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N et hyl - N - 2- ([ Reet - @isthigamind prpbyi - Smety-aytiszdlyrhetblojdifyh2tokbydrhdrihegviet hy |

2-(o-bro ITD h gnydnyl)-g,l]-lefh@ a)mrj_e ot L1dp h@n@gmqgmqi@nﬂ)ﬂ-ethylammo-2-(2 {[2-(diethylaminopropyi)-5-

b n{g qﬂ thylt rp}g leQe
[eg-h§’|o 4r?hi g%% 3 ' ' f%?ﬁ’ﬁ!% qgl'gﬁtfgh%-tl(razosbm h%ﬂ?u@)% l(}pnYethané 30

N-cycl openty ﬁanamafhvm%emmmwn;wmtmwt Wikrb i TRtaye-t hi 0
) et hyl 2- et hadatine. suI fon -1 1- et henedi am ne

N- pent %/lz Ns- 3 étJ Nz;dfevhw&m hﬂetnmp)/lasurpmwyw s-qthvlﬂrtaz@!vympmmgmbﬂ Fo)riopyl
2-nitre<l, 1- - '“e
N- (3- et hyl byg,yl jﬁi nﬁ ‘% (fthy o] rp(S?ﬂY‘ag'hq%TShe? BOPToPE- iRz eY "P{“%‘%’S‘W ARy

thio)ethyl 2-0-1 ﬁyl-ﬁui fiappéridhométmpladrtRaREABhiBiolethyl-N''-cyanoguanidine
N-i sobut yl «N - 2N(rfn&h((xeéthy-lN--M[p(aﬂﬁ)}dr&mymo-lfmzhlymn)et&lthwpmm -nitfa-1, Iretheredipg)neet h
yl t hi o) et hyl 2- Nr(S hydrq_xymropyl)gm Hgﬁwjygmr ethyl)—5—methyl-4—thrazolyl 1-butyl-N'’-cyanoguanidine

N - propy | - N 2 e e SR rarevibin

cy
uanj di ne 40 ,oxo_1_

N- et hoxy egshy! - Xb[-. z'a@ﬂ(m&?ﬁd'ﬁ%rhetﬁ‘w Slaingzrhilclyimiethylokétayiguaniaib
2-nitro-1, 1-et hym¢mmrme3-({2 -{1-pyrrolidinomethyl}-4-thiazolyllmethyloxy)propylurea.

N-cyclopropylmethyl-N'-3-{[2- (methy!am:nopropyl)-4-th1azolyl)methyloxy)propylthlourea

N-dimethylaminoethyl-N’-3-[2-{ethylaminocethyl)-4-thiazolyllpropylguanidine. .

N-methyl-N’-3-([2-(diethylaminomethy!}-5-methyl-4-thiazolyl]methyloxy}propyl-N’’-nitroguanidine.

50 N-isopropyl-N’-2-{[2-{di-n-propylaminomethyl}-4-thiazolyllmethylthiolethyl-N'’-methoxycarbonyl-
guanidine

N-2-methylbutyl-N’-5- [2-(d|ethylammoethyl)-4-th|azoly|] -1-pentyl-N’’-acetylguanidine

N-n-butyl-N’-4-[2-(1-pyrrolidino)methyl)-4-thiazolyl]butyl-N’'-aminocarbonyiguanidine

N-methyl-N'-2-{[2- (4-morpholrnomethyl)-5-methyl-4~thrazolyl]methylthro)ethyl 2-nitro-1,1-ethene-

55 diamine

N-ethyl- N'~2-([2-(1-pyrrolldmomethyl)A-thlazolyl]methylth|o)ethyl 2-methanesuifonyl-1, 1-ethene-
diamine.

In Formula {1), the term C,_, alkyl includes methyl, ethyl, n-propyl, isopropyl and n-butyl. Thus, the
term C,_, alkylphenyl would include 0, m and p-tolyl, o, m and p-ethyiphenyl. Similarly, the term C,_,

60 alkoxyphenyl includes o, m, p-anisyl, 0, m, and p-ethoxyphenyl. The term halophenyl includes o,m and p-
chloropheny!, bromophenyl, fluorophenyl and iodophenyl.

The term C,_g alky! includes all of the above C,., alkyl radicals, as well as n-amyl, isoamyl, 2-methyl-
butyl and 2-methyl-2-butyl radicals. The term C,.¢ cycloalkyt includes cyclobutyl, cyclopropyl, cyclopentyl,
cyclohexyl and methylcyclopentyl radicals.

65 lllustrative of the alkoxyatkyl or dialkylaminoalkyl groups having less than a total of eight carbons, and




roxypropy1) N i (ethylan1honethyl) L3 nethy1-4 thlazoryfl-1 ry

1-N'"- cyanoguanldlne

N-cycl obut yl et hyl - N - 5- [ (2- (dlnethybaﬁugogqhhyl) 4- thlazolyl] 1- penty(iig ‘
1, 2- digm no- 3, 4-di oxo- 1- cycl obut ene or

1-(5-(2- (th‘Fﬂ‘F atom ﬁmmhh5/$e)>ar4te# frpm s rytrgseqatperﬁ@ yvh'ath@ aup iscagtached Ry 3l lepst dy

| ami no-3,'4 two car on chain are 2-meth y WEHLY 2-methyip opyl 2-(2-pentyloxyethyl) 2-
et fa I dieth ethy ml o
N-cycl openfii "% n@éa ﬁfb@éxhﬂ@@tﬂ%ﬁ’ 5 Bl DU of trod Th RO TR s e R0y
guani di ng Nroﬁgéﬁ Q exy ch s hyd kcid, phosphoric acid, sulfunc acid, hydrobromic acid, hydroiodic
- pyrrol i di eddaphdsphorods dcidi &zl gs éansdelnyéddwwqwani;)abldswah as aliphatic mono and dicarboxylic
N-cycl oprop?#ﬂmb !'SURFWLBG‘H"@"(’WE'E'@P;F‘MWG p ausamqwezceﬂs}@rprnetcwnww fiop
y| t hi our eaand aromatic sulfonic acids. Such pharmaceutlca y-accéptable saits thus include sulfate, pyrosulfate,
blsulfa e, .suifite, bjsul te itrate phate mo ogenphosphate, rogen hate,

N di et g 3 ﬁ’ﬁé o Rl o, Chiblel o wf&#f .dZF e e e by A8 Bete

net hyl - Nacraax(e[f’é e aﬁa%)atyaaaa r&m& ¥t n&hhta,z.aéuyrha}mwwh@xsa a’é@py
| - N' - ni t r ogetacHte] funsaratB,Onaleate, mandelate, butyne-1 4-dxoate hexyne-1,6-dioate, benzoate, chlorobenzoate

N-i sopr opy Fﬂemvlbzﬂz(’it&@("mmh?ﬂvﬁ'@ depyasoieetey ¢t5rombqnmas?z BW‘?#'?‘W'WF*PHF%P@F
N' - met hO Iue robenzenesulfonate, enesulfonate phenylacétate, phenylpropionate
N- 2 met h Emap gFéTe?Faéaﬁs&g )ddmﬁ utyr;&)ﬂ Iate t?rtrFtie rﬂ_ethaneﬁulf?naﬁ propane

-acetyl guanl CHniRunds of formula (1) have at least one basic center, the aminoalkyl group at C-2 of the thiazole
N-n- but yl - Kng but| Bey fiave)er sevbrddortbiydrbisivydajt-fatmingi raupl For| dxatnple- e satnstitved antiding |

guani di ne terminal group can also have nitrogens present which are, depending on the substitution pattern,

SU 1 b aci
N- et hyl N 1=§“I:‘ 2 %&un %?2 invention w@@ gls g%tr re congel‘ll\'ie% XQLr\éergga é'owl ER& O)n%to-h y
| 2-nit I’O gﬂqll %R hloklkyl amine. The preparation of these starting materials is illus-
N-et hyl - N trdeed [nmcmcwx D o e Fehng atefials e -
2- met haneswohiyonyl - 1, 1- et hene- diamne. In Fornula (1), the term[err] alkyl
i ncl udes2snet hyl , ethyl, n--propyl, isopropyl and n-butyl. Thus, -the term
[err] al kyl phenyl would include O, mand p-tolyl, o, mand p-ethyl phenyl.
Simlarly, the term[err] 60 al koxyphenyl includes o, m p-anisyl, o, m
and p-et hoxyphenyl. The term hal ophenyl includes o, mand p- chl orophenyl,
br onophessyl , fluorophenyl and iodophenyl. The term[err] al kyl includes al
of the above [err] alkyl radicals, as well as n-anyl, isoanyl, 2-nethyl-
butyl and 2-nmet hyl-2-butyl radicals. The term[err] cycloal kyl includes
cycl obutyl, cyclopropyl, cyclopentyl, cyclohexyl and methyl cycl opentyl

radi cal Szs 65 IIlustrative of the al koxyal kyl or di al kyl am noal kyl
groups—having | ess than a total of eight carbons, and 3 0 049 618 the ,
het er oat om of which is separated fromthe nitrogen atomto which the group
is attached by at | east a two carbon chain are 2-nethoxyethyl,

i soprapogyet hyl, 3-ethoxy-2-nethyl propyl, 2:(2-pentyloxyethyl) 2-

di met hyl am noet hyl, di et hyl am noet hyl and 2-net hyl propyl-am no- 2- propyl. The
phar maceuti cal | y-acceptabl e salts of the conpounds of this invention
include salts derived from5 inorganic acids such as hydrochloric acid,
phosphorlc acid, sulfuric acid, hydrobrom c acid, hydroiodic acid,
phosphorfBus aC|d as well as salts derived fromorganic acids such as

al i phatic nono and di carboxylic acids, phenyl-substituted al kanoi c aci ds,
hydr oxy al kanoi ¢ and .al kandi oi ¢ acids, aromatic acids, aliphatic and
aromatic sulfonic acids. Such pharnmaceutically-acceptable salts thus
include %ul fate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate,
phosphat e, nonohydr ogenphosphat e, di hydrogenphosphate, neta- 10 phosphate,
pyrophosphate, chloride, brom de, iodide, fluoride, acetate, propionate,
decanoate, caprylate, acrylate, formate, isobutyrate, caprate, heptanoate,
propi ol a%e, oxal ate, mal onate, succinate,. suberate, sebacate, funarate,

mal eat e, nandel ate, butyne-1, 4-di oate, hexyne-1, 6-di oate, benzoate,

chl orobenzoat e, net hyl benzoate, dinitrobenzoate, hydroxybenzoate,

met hoxybenzoat e, phthal ate, terephthal ate, benzene- sul fonate,

t ol uenesasl f onat e, chl orobenzenesul fonate, xyl enesul fonate, phenyl acetate,
phenyl propi onate, ts phenyl butyrate, citrate |lactate,[err]-hydroxybutyrate,
glycollate, nalate, tartrate, nethanesul fonate, propane-
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’ﬁTsﬁﬁéféf"Héﬁﬁfﬁéﬁéﬁé?ﬁf§ﬁfféﬁﬁ%é~an,*ﬁéﬁﬁfﬁétéﬁéffﬁéu *6ﬁéfefhéﬁhpou :
of formula (1) have at |east one basic center; the aninoal kyl group at C2-
of the thiazole ring but nmay have a sﬁgggggqﬁiéhird basi c salt-formng
group\_For exanple, the substituted a I'ne Term nal group can al so have
nitrogens present which are, dependi pgowncHArer substitution pattern,
sufficiently basic to formsalts w t¥montoxrc—aci ds. The conpounds ff IS
invention wherein Zis S or 0 are conveniently prepared froma 2-[(2-"anino-
al kyl - 4-thi azol yl') met hoky or nethykthio]al kyl ami ne. The preparation of
these starting material3(Js illus-Jjftrated in Flow Chart A ‘bel ow using a
conpound in which the het .qehaﬁlLs-sugﬁun for exeam«aﬁﬁ—pOFpo§ﬂs only. 25
30 35 40 45 50 55 60 652 -0 089 618°FLOW CHART A [err] 5 0 049 618
In the above Flow Char®S" alk is convenjently nethyl or ethyl and [err], m
and h have the same meani ng as herei napove. I'n accordanc® with the above
procedure, an acid addition salt of anj am noal kylthi oacetam de is reacted
wi th a beta-brono-al pha-ketoester (11)} such as ethyl bronopyruvate [err] to.
yield an alkyl (nethyl or 5 ethyl) 2-(jani noal kyl)-4-thi azol ecar boxyl at e
(111). Reduction of this ester with a Suitable hydride reduci ng agent such
as lithiumtriethyl borohydrige .t hi ussy alkum num hydri de, sodi um

bor ohydri de or diisobutyl--aIuniﬁUﬁhydri%e yi el ds the correspondi ng

hydr oxymet hyl conpound (I1V). Refgiedn of the 4-hydroxy- methylthiazole with
cysteam ne or its higher honol ogud | rr];z%iopropylanine in the presence of
acid yields directly a 2-[(2pam neakkykn4d-t hi azol yl ) net hyl t hi o] al kyl am ne
(Va) optionally substituted with an alky g oup 10 in the 5-position of the
thiazole ring. In the process indicated in Flow Chart A in going fromlIV
to V, the hydroxynethyl group can be rpacted with, for exanple, '
thionylchloride to yield a 4-chloronetpylthiazole and this conpound reacted
with the sodiumsalt of the particul ar|nmercaptoal kylam ne. In fact, any
standard | eaving group (a group | abil e} ti®Etgdicl eophilic di spl acement) can be
enpl oyed here in place of chloro in the chloronethyl side chain 15

i ncludi ng for exanple p-tosyl exy, nesy}|oxy (nethanesul fonyloxy), brono or

i odo. Y ' _

-/

sﬁ//N' /R1

\; (CHR% =N -

m
N\
HBr HS-(CHZ)“—NH2
w
23 s
R T CH,-S (Cﬂz)n—NHz

S\l//N ./R1

Va  (CHR)_-N

2




Al ternati i/el y, the 4 chI ororret hyl't hi azol e hydrochl oride (or other suitable- .
acid addition salt) can be fused with a nercaptoal kyl am ne salt such as a _
hydrochl ori de salt to yield the desm%grsmry amne Va-Z=S). If it is J
desired’to prepare the side chain oxygen anal ogue of Va (Z=0), a process
utilizing, llzlf@rﬁbem%qmyhart 2B lsamnnemﬂv s-ethhllqsrecmwp;ﬂ Vehfi *h’eﬂ‘t m #fréabltavmftersamh@

4-t hi azol gt Tuds) e"‘" as_wel

e anal ogut SETHE e AR Sngdls e ik Eﬁ:@ i bl
hydr oxy-s @tf&ﬂiﬂ%ﬁ%lwnmh@zoﬁtﬁﬁb@% Rb er With lsmwmehaa ae/kedua.n he
substi t ut egemrsuctodshitrius etethyibdehidtide, aitmyhm demofum Hyerids sumtnubc&otﬂ/amﬁeedrrd]usowtyi-
when [err ]altamwrfiendr'qle m;ésP{hercp frespb 9 hstdm;vroe eme%ra\%rﬂw Bmwnéea:‘s:g;fgtgz‘;;g;
exanpl e, !

can be pg qpﬁftﬁ g - ff ﬁ?{ﬁﬁz %gy P'ﬁ‘é‘ﬂ pt'°Cﬁ'é’ F?IUbgFLEEJg LUh 35 allg 9fogs 4
(1970) i'n Englthéftoss ndl w BRErNAVEY, m@rerma\VﬁM AbhyRirdQietR}I GRAP tdMbelrdiBted
corrpounds wiith, fohbﬂmnm/m’ﬁnlyhlﬂorldﬁhesmdmll ethyithiayoie dngithi€ cantpnolitd readsd with the ze
an ami ne @pdmnéageh%p aamm nﬁmamsplalavlargleq! i fagianyatandsrd l€2vipg gigup (p gspupiebile tos
a startind! hpre g pfase atichiero i dip fesppesives side chsl D

|spl

i f | br d

e bduet AE%*’)Z;EEQL D Wn?:&ff% ;"35%53 b el s o i hrah &

h hl

(cycl oal kﬁa—-Zeﬁr.l oaI kyI subst i tut gd al kyI al koxysgl ky‘ll| or redhirin?

di al kyl am norl‘ﬁtlgﬂe)'ffﬂim pape thpide QﬁmlmwePME%}?ﬁVQézn ?;L@nmsswghzmé-mbmrt‘hgbn
fi r ¥4 e

Et]/?l :l) erﬁsaiﬂng eOP iéazf gchf:%nQ;\He ana%]g:‘% lamson e‘?ner %ﬁgszqusanagﬂh?gosgruﬁsal Rmﬁfg roxy-

lafirfe with g 4-th|a lylmethyl halid
[ (2- ami noal K fio Bt G o silbek ‘nfmmcémﬁ.mmm.ammmu.el al kyl - N -al k
yl (cycloal kyl, cycl oaI kyl al kyl, al koxyal kyl or dial kyl anm noal kyl ) -

2-nitroasl, 1- di am noet hyl ene (or ?_.‘uhenedl am ne) Simlarly, the primry
am ne (Va) can be reacted with an \%\met hyI al kyl (cycl oal kyl,

cycl oal kyl al kyl , al koxyal kyl or di Klbﬁ q]i)[(yl )-N -cyanoi sothiourea to
formthe desi red .product (Vla) - N-al €cycl oal kyl , cycl oal kyl al kyl ,
55 al koxyal Kyl or dial kyl am noal ®yl)-N - 2 [(2 am noal kyl - 5-optional |y
substi t ut ed- 4-thi azol yI rret h I th| o] et hyl - N'-cyanoguani di ne. 60 65 049

her ei nabo @?% éo A el it bv%@eﬁgfsw e e e Q%‘eggnﬁ

react| ofs S€qE&/afef pat 'aFHjﬁ/%ﬁLb'lenfoPHQB‘er Yiit R &ipbiéndB bP G WeRBord £RE biteWays or
her ei maf t eynthaic rbmasﬁayonnezem‘n anfifid df i géneralizéd forhoatl d be ot her than hydrogen

to 50 reduce the incidence of unde5|rable side-reactions. In the above

reactions, it is apparent thai® J-Q:&ﬁae cAf-za4c )a-l-mg
etc.-l-%;ﬁthylthio-2-nitroethy|en am e, ah N al
- met hyl t'hi o- 2- net hyl sul f onyl et hyT ne (gi

2- phenyl sul fonyl et hyl eneami ne) coulld pe us€d. If it is desired to prepare a

conpound of structure (I) whewein (CHR )m-N\
2
- R

45

wherein Z is S, O or CH,, as a starting material.

These routes are illustrated in Flow Charts B, C and D below. According to Flow Chart B, a starting
primary amine, the ultimate product of Flow Chart A (Va—Z=8), is reacted with, for example, an N-alkyl,
(cycloalkyl, cycloalkyl-substituted-alkyl, alkoxyalkyl or dialkylaminoalkyl) 1-methyithio-2-nitroetheneamine.

50 During the reaction, the elements of methylmercaptan are lost and the final desired product (Vlia) is an N-2-
[(2-aminoalkyl-5-optionally-substituted-4-thiazolyl)methyithiolalkyl-N'-alkyl (cycloalkyl, cycloalkylalkyl,
alkoxyalkyl or dialkylaminoalkyl) 2-nitro-1,1-diaminoethylene {or ethenediamine). Similarly, the primary
amine (Va} can be reacted with an S-methyl-N-alky! {cycloalkyl, cycloalkylaikyl, alkoxyalkyl or dialkylamino-
alkyl)-N'-cyanoisothiourea to form the desired product (Vla) — an N-alkyi, (cycloalkyl, cycloalkylalkyl,

55 alkoxyalkyl or dlalkylammoalkyl) -N’ 2-[(2-am|noalkyl 5-optionally substituted-4-thiazolyl)methyithiolethyi-
N‘‘- cyanoguamdme

60

65
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e A PRy s v a P gt
N'- phenyl sul f onyl guani diines is di-nethyl- N-. 60

phenyi sul fonyl i mi dodi t hi ocarbonat'e pr gogaed gl the. general procedureo@

Ber., ‘99, 2885 (1966). The nethyl sul fonyl guani di nes are produced from
di al kyl N nethyl sul fonyl i m dodi t hi ockWortétA®TpBepared in the sane fashi
Simlarly, it is apparent that an Narkyr, (cyctoal kyl, cycl oal kyl al kyl ,
hydr oxyal kyl , al koxy- al kyl or dial kyl am noal kyl) ’

1- net hyl t ki o- 2- ar y4 sul fonyl et hyl eneanmi ne (or 2-nethyl sul fonyl et hyl eneam ne)
coul d be used in Rl age—ef-t bR .&&_@d:ﬂ{,‘}yl.mzc. -1 o

-nmet hyl t hi 0-2-ni t roeghyl neanf ne of% % he %above fl ow chart. 2-Aryl- 65

sul fonyl - 1-met hyl thi o | eneanine, the internediat g,gqltai ning a sul fonyl
group, cajy be prepared %5 /049 618 reacting, for|] exanple, a _
2-aryl sul fonyl-- 1, Yabi SCHBURYN{ hi oet hyl &ge (pr eSal, e$-Gby CHkBoget hod of Bul I .,
Soc. Chem' FR, 637. (973)) wiykone nolg of an amne [err] The

2-met hyl sul fonyl derivativegs useful as inter- nediates can.be prepared in
the sanme fashion. Gobviously, conpounds corrgsponding to VI and VIl in which
0 replaces S in the bridgfng gneugbare 5 prepared by substituting a

2- am noal kyl - 4-t hi azol yl get hoxyal kyl amine for \a in Flow Chart B. Thus in
the general case, compoyhd&Sred¥thia (1) in whch B is NRR6 nay be
prepared by reacting thg amne internediate of foxrmula V with a conmpound of
formula [¥rr] where [err] is a leaving group, prefdrably for ease of
preparation, a [err] kyl t hi o, benzylthio or [err] “al kenyl net hylthio
group; Q and B being ds previously defingdgs,10 Ths _reaction shoul d be

effected in a polay solvent such as wateff, a %err] al kagol or acetonitrile,
preferabl$ at a ta%vq'zazgrecbi-sf-(@h@)gmkt-@-me err], nostN\preferably 40 to
S50[err]. An exanple gf al ternate nethod of preparation™f the conpounds
of this invention is M™Fustratedtin Flow Chart C. According\to this
procedure, the sane re H's)ite/f iazole intermediate (V) is reqcted with a
1,1- bis-sethylthVe-2- %‘ @’?‘qs aryl sul fonyl or nethyl sul fonyl')\ ethylene to
produce an N-2-[(2-ami noal kyl -%g2 15 _

optional | y-substituted-4-thiazolyl)nethylthiolethyl

1-am no-1-nmet hylthio-2-nitro (or arylsul fonyl or nethyl-

sul fonyl ) g4 hyl eneami ne. 20 25 30 40 45 50 55 60 65 0 049 618 FLOW

CHARTC § 3 15 20 | : CH-NO,
3 3]
. ' R —l—-—r—____ CHZ.S-(CHZ)U.NH-C-NHR.
' S__»N :
% = 1
' R
| " - T s,
(CHR )m—N Vila
R2
45

wherein R'—RS, m and n have the same meaning as hereinabove. .
Those skilled in the art will appreciate that in the above reaction sequence, and indeed in other
synthetic procedures described hereinafter, at least one of R'and R® should be other than hydragen to
§0 reduce the incidence of undesirable side-reactions.
In the above reactions, it is apparent that in place of an N-alky! etc.-1-methylthio-2-nitroethyleneamine,
an N-alkyl etc. 1-methylthio-2-methylsulfonylethyleneamine {(or 2-phenylsulfonylethyleneamine) could be
used. If it is desired to prepare a compound of structure (l) wherein

55 ' . A
QisC

and A is N—SO,-phenyl, the reagent used to prepare such N'’-phenylsuifonylguanidines is dimethyl N-
so phenyisulfonylimidodithiocarbonate prepared by the general procedure of Ber., 99, 2885 (1966). Ti]e
methylsulfonylguanidines are produced from a dialkyl N-methylsuifonylimidodithiocarbonate prepared in
the same fashion. Similarly, it is apparent that an N-alkyl, (cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkc_>xy-
alkyl or dialkylaminoalkyl} 1-methylthio-2-arylsulfonylethyleneamine (or 2-methylisulfonylethyleneamine)
could be used in place of the N-alky! etc.-1-methyithio-2-nitroethyleneamine of the above flow char_t. 2-Aryl-
65 - sulfonyl-1-methylthioethyleneamine, the intermediate containing a sulfonyl group, can be prepared by




, errj _2N—CH mher d i have the neanlng as
her ei nabove. Accor di ng to F ow Chart 'C, reéaction of. the met hyl mer capt o
conpound VII1 or IXwth a primry a? rﬁgs%{garr] yi el.ds the desired
'produGt/ For exanple di met hyl . cyanodi t |0|n1do$ar?onate mnll react mntg

. r 3 oc.
E:E ai g anmn ef,‘ 8’ te%ﬁ ﬂmla}t I"‘T%}“ﬁ%ﬂd%ﬂ‘éﬁf I&Iﬁa%?f‘?%gymegyﬁﬁﬁ:nav envatlv gﬁs tfsﬁlas inter-
optionally- S%déaﬁ il {F @iﬁ%%ﬁ: eé} TWY“QW’!QL @hid lo bfkces S in the bridging group are
propyl)-$& rm&ﬂawdwsms‘smwﬁ m kle-Etﬁ‘a’iol (Mlethoxyatrait@ing fdr Va §) Flowrenart B.on of

t hi sconpound Whdshintifecgeperalivasey compionmis|of farrhula ¢ bin whig hallsﬁﬁﬁ‘mvéwrepvdd (edum
V. CorrpourFU% apine \jHerpigdigte jof fammuipi(with @ compoyngd of }(’"&F'é Lg% g{W ‘e\'rao
react si ni |RIFfPRIPlY (fP' ‘jﬁ"’&ﬂa's"%n%d:bgﬁb\é‘hﬁ h"'é‘l’y"ﬂ‘r"c?aﬁt‘t‘ "?fg‘ W° group

- being’a

et hened' neﬁéﬁe@lﬂ?ﬁ shid]id ¥ eﬁ&tédqn\g J:oolarl é%lvgﬂ' dith SJ le?elv at@,_J Qikan@l or acetonitrile,

1- et hyl suIJrefarxbsy It SRinporbtORIE BBin@0 2o T00LD, ARETHAIEERly 8Bd 0. Used i n pl ace of

1, 1- bi s- net hpah eenateaxdf on ﬂtemaermehdrwdfemaatamryofmedomh@ndaefehls inventioe iiillustateddin

since a ne @mnﬁ prd gmps prgcqgip gﬂ tethizgqle in e ate (Y) is reacted with a 1,1-
min

et hyl e 5.%3;*“5;“'9 et tth.azoﬁg:ewggwt TR, tggg NE e

replaces the Thi s nethoxy group is replaceable by the amne [err] as
is the S-CH3 group illustrated above. For exanple, a conpound of -the
formula [err] wherein Ais N-CN can be enployed. Simlarly, other

i ntermedP@tes of formula (1) in which B represents additional [err] groups
other than nmethylthio can be prepared by using appropriate reagents of the
type; [err] As was the case with Flow Chart B, the procedures of Flow Chart
C can be nodified to produce 15 conpounds according to (lI) above in which Z
is O by e#ilizing an appropriate starting material containing oxygen in the
side chain. Thus, in the general case, a conpound of formula: 25

Jerr] where [err] is a leaving group, preferably a group of fornmula [err],
be reacted with an amne of fornula [err] to yield conpounds of formula
(I'). Theasdgeaction is preferably effected at a tenperature from20 to
100[err] in a polar solvent such as water on 30 a [err] alkanol. A third
type of formula (1) conpound comng within the scope of the above formula
are thioureas wherein Ais S. An exanple of the preparation of these.
conpogﬂggsis illustrated in Flow Chart D. 35 40 45 50 55 60 65 10
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previ ously assigned neani ngs: Accordirng to Flow Chart D, the starting

amne; (V), for exanple a thiazolylnetﬁy#éai§§ékylanine (Z=S) , is reagted
with a~<uitably substituted isothiocyahate t ield directly the
i sothiourea (X) which conpound is in egowl¢Hsam with the thiourea i t@
(XI'). Simlarly, an isocyanate, [err]—camrbe—used to prepare the -
corresponding urea. 55 In the general case, conpounds of fornula (I) in
which Qis C=A and [err] is hydrogen, may be prepared by reacting a
compound of R Hat-ZHCalp ebident of formula-[err] =C=A 60 The
reaction is preferafy effected in.a polar solvent such as water, a [err]

al kanol or acetomgri|le. @n A is_oxygen, the reaction should normally be
effected ip aceton tsile, /Preferre eaction tenperatures range from20 to
100[ err], no$t prEH& from 40 to SQC. CastfddA%ording to (1) above
in which Qis a 3,4-di oxoNg22-cycl obutehgdiyl radical can be prepared in a.
fashion nore or |ess analogous to the pre rati¥B@of the carresponding

et henedi am nes of 65 Flow Chart C, in that te bival ent nol ecul e,

1, 2-di rret-l’r'bxw@& ~cdiLox@sycl obut ene, can be reasted with a 2- 11 0 049
618 am noal kyl ~4-t hi azol yl net hyl t hl b(or oxyl al k amne to yield a
1-[2-aninoa|kyI-4-thiﬁ@olylnethylthio)or :
oxy) | al-kyl am no- 2- et I>?‘y- 3, 4-di oxocycl obut ene. This
then in t@n be reqgcted with an amne, [err] to yield
(I') inwhich Bis fferr]. It goes without saying that oth | eavi ng groups
of’ fornula YR4 can be used instead o@;ﬁﬁthoxy in this react™hon sequence. 5
Conpounds acgdrding io e »al Sertula erein Bis NH2 and* A is NCN can
be prepared gy alspe iaclt:mzr gg@ﬁ/ h%ccc-)FL'?l?'y'\rtg to Flow Chart E. FLOY CHART E.
10 [err] 20 NCN § ) whereijn [err] Z, n and m have then previousEyll
assigned yal ue. InJthis prgtedure, dicyanam YHgENgEAL e I NS4
from one of vijs satHr®) 4ueferably the sodi um sallTls react egﬁﬁ\)/ﬂ'tdwrabsé td!'?’
thiazolyl sprimary amine (N o yield the cyanoglﬁaﬁ;ﬂi ne (Xi}) directly.

atter conpound can
conpound of formula

Conpounds according to Forfiula (1) above wherein i s N-g?ﬁ[err]-; i.e.,
having a term nal ¢roup of the structure [err] (CHR™)~N X
- NH,R® a2
o/
6
NH,R
40
: N-CN : T'
3 I s

~45 R =T CHy=~Z~(CH,)_~NH=C—NH~R

Sﬁ//N /R1

Vi (CHHS)'m-N
50 Rz
. \ 02N-CH
R 7 e 5
55 T CHy=~Z~{CH,) ~NH=C-NHR
s S__~N 1
. \l/ R
s. /
(CHR™) m—N vil
&0 ' o 2

wherein Z, R'—R®, m and n have the same meaniﬁg as hereinabove.
According to Flow Chart C, reaction of the methylmercapto compound Vil or IX with a primary amine
65 NH,R® yields the desired product. For example, dimethy! cyanodithicimidocarbonate will react with the




4sareprepared"§5yhydr ’r”‘r espondl ng cya N -
Terr] 50 in dilute mneral aC| d such as, for exanpl e, dilute aqueous >
hydrochl oric acid. Finally, many of phﬁ §ogﬁr§unds of thi's invention can be@
readi I'y“prepared via a carbodiim de 8 diate as illustrated in Flow

Chart F. 5thid@ylGlethihicalky@mdwDr ofhkBthiekdli\siBeleRSin &mibd V(te probucd Gn 262-RE-arMoflieyi-5]

55 wher ei n0Nm‘m—su@t'tq‘Fdaﬁd'am'Wa\?é'Y%MF'hv' I(‘EV Pms' nq@slrhgﬁmomummawea [ ik ]

is CN [er ETer&F ! rF:e hicl faé rg:uw;hlé w repared _sim la rle:tt sn&qlsl:f(%prﬂ?f@]y

net opheny Compi n ey AT, oF s I a bk gl oy ol

Chart F, an i g&. meau)(lahhaet PSRRI ezbym&rbaxdni-ﬁxﬁ@éiwleae ea‘n bEIueew ifPragelof 4;1.07
equi val ent bisivetgthera@ptotSnitrathylead tolyitld tsd bare interrbadistec!Xt sncp I’aetpahﬁsmflnyl group is _
car bodi i m dlep %F' lpre)‘efem'e‘a!ds' Rorethyimesgaptolgraviet h a 60 er mary am ne, err

yi el ds thos r ac Fp't° ‘#’e t'1f:13\‘i W'bﬁﬁa’\ﬁﬁe?r@ﬁg‘f" s“i"%"’ N cgt eT;\sﬁ”‘ _%_ ;ghhe
AR ol ) oy S AL AL e
prepar ed bye Etﬂﬂﬁ{lddngnﬁiar@wﬂﬁw diatedof tWrmula @5mlﬁuch B pt@é’egmts@baltlénil FRF Groliss
wi t h an amnbther thén methyithicecah de pilepﬁedmmsn@&:porfopcﬁm resgeats (of the niper BIM—L<45 CH2

and n is 1, 2Asgwas3the capn Wid fioveSbarcl) ¢ P{OHQS’UFFGéé'GWrCéa'It ICl ag8 -be trpaglified t¢ mrogiueay
Chart G HeFWOUﬂ_ according to (1) above in which Z is O by uti

lizing an approprp‘gwl mbcogeammg
oxXygen in the side chain.
Thus, in the general case, a compound of formula:
3 . —7 —NH_O_1 2
2 R ._r-—r..CH2 Z (CH2)n NH-Q--L
' §_~N ) 1 -
Y /R
(CHR )

Pr | m\z

where L2 is a leaving group, preferably a group of formula YR*, can be reacted with an amine of formula-
HNRRS® to yield compounds of formula (1).
The reaction is preferably effected at a temperature from 20 to 100°C in a polar solvent such as water on
30 aC,., alkanol.
A third type of formula {l} compound coming within the scope of the abaove formula are thioureas
wherein A is S. An example of the preparation of these compounds is illustrated in Flow Chart D.
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] a'nd m have their pr'e :

assi gned neani ng Accor di ng to flow chart G an omega (pht hal i ni do) al kyI &~
‘hal omet hyl ketone (XVI) is reacted w tp gj am not hi oacet am [Q\
hydr ockt or i de to pr oduce a 2-am noal ky perm ssi bly substituted-4-

onega- ( pht hal i 'm do) al kyl t hi azol e (XVI | )FLCBheHaRThal i mi do group is renoved
by hydrolysis W th hydrazine 5 hydrat e +o—produce—t he

‘4- (omega- ami noal kyl )thiazole (V[err]). Al kaline hydrolysis with an al kal i
metal hydrgxide followed by treatment with a dilute hydrochloric acid can
al so be used. This primary anghe tc,_(VQ)_(d;_p; _ﬁﬁgonds to the starting
material (V[err]) produced by f—_lm rt A and @m uhdergo each of the
reactions set farth in Fl ow Chart&s BN to prqduce the conpounds of this
invention yherein Z in formul a (1) I'n the ve reaction schenes, the

am noal kyl "group present at positi ccHFé)rp-thhe t hi azolve ring has been shown
as carrying through each of the reaction s essential |y unchanged from
the starting material enployed (1 in Flow re A). At times it is
desirable to use certain alternate précedures in those instances where
either [erf§ or [err] or both are hyd ogerg®. Kol cex@anpl e, where [err] is
hydrogen but [err] is alkyl it i's posgible to use a benzyl protecting group
t hrough a given reaction scheme to t he preparation of the hydroxynethyl 15
-derivative (IV) at which point the begzyl group can be renoved by catal ytic
hydr ogenat Pon to give a secondary am e grouping NHR2. Simlarly, an acyl
protecting group can be used during thhe lithiumtriethylborohydride and
thi.s® protecting group is renoved by reduction to an algohol during the
lithiumtriet hyl bor hydri de reductl on step by using excless borohydri de.
Simlarly, 25f it is desired t®&® = —n Hy-w-(at-@#mcmwgr oup at position
2 of the thiazole ring, a protectigsng oup such as a phthalimdo group can
be utilized. In such 20 instance, startind material (1) would be one in
which R and R2, when taken together! wisth e nltrogen to which they are
attached, fsorm a phthalim do group. (CHR Ky '@‘r\upl ng cak be carried throughout
t he synthetlc procedure until it is desiredMg8 renove it- (after reaction of
the ethylamine to formthe side chain)} by hydrolysis as wi th hydrazine.

Such a protecting group woul d be parti culjarly val uabl e.in those instances
wher e\Jt i gsdesired to utilize a 4-chlpragmethylthiazole as an internediate.
25 An al ternate procedure for prepprijng i nternedi ates useful in the
synt hesi s of conpounds of this inventipn {1) starts wi.th the reaction of

di chl oroacetone and a substituted am npthj oacetam de. The use of the

resul ting 4-chloronethylthiazole where not nore than oge of [err] and [err]
is H has been discussed previougly in conpection with R ow ghart A

However, this procedure is-illfstTgmtym CHey A (@ TNHT B8 EwW and i s

parti cuI arly-valuable in preparingst heNcorrpounds of this invention wherein
both [err] and [err] are H 30 35 4DTsz 55 60R 5 .

(CHH ). —N ) Xi

" \g2

50 wherein R®, R', R?, R?, R%, Z, n and m have their previously assigned meanings.

According to Flow Chart D, the starting amine, {V), for example a thlazolylmethylthloalkylamme {Z=8),
is reacted with a suitably substituted isothiocyanate to vield directly the isothiourea (X) which compound is
in equilibrium with the thiourea itself (Xl). Similarly, an isocyanate, R*—N=C=0, can be used to prepare
the corresponding urea.

55 In the general case, compounds of formula {1) in which Q is C=A, and R® is hydrogen, may be prepared
by reacting a compound of formula (V) with a reagent of formula

Ré—N=C=A

60 The reaction is preferably effected in a polar solvent such as water, a C,_, alkanol or acetonitrile. When
A is oxygen, the reaction should normally be effected in acetonitrile. Preferred reaction temperatures range
from 20 to 100°C, most preferably from 40 to 50°C.

Compounds according to (I} above in which O is a 3,4-dioxo-1,2-cyclobutenediyl radical can be
prepared in a fashion more or less analogous to the preparation of the corresponding ethenediamines of

65 Flow Chart C, in that the bivalent molecule, 1,2-dimethoxy-3,4-dioxocyclobutene, can be reacted with a 2-

i .




004 618" "FLON” T—?T H (5 G [er r] XVIT 45T ["'-"e'rr] \Aﬁer.et.n---[.er""r"] Mmand n -
have t heir previously assigned signi fi cances 65 In Flow Chart [err] a :
2-(‘pht'hal i m doal kyl t hi oacet am de) rgag%% gigh dichloro acetone, follow ng
t he \-d 049 618 procedure of . em Soc., 64,90 (1942), to yield a
2- (pht-hal armrn@kﬂal-kq\ia ommemvlo‘ﬂojwe@#v kvlharmmlttevlem\ﬁ il -am'R@ﬂ@'l“?‘@ﬁZQS\f‘mF‘hV‘ﬁ“°’°"

int g;ﬁgf;;%%';gﬂﬁ"“" &E@&? b ﬂgﬁﬁé&%i{fg esmmtsay.a,; SFihine

provideg ‘1%5 to4ﬁe{.moae7—Ql dﬁérbM%tlkWﬂz €A tePreplRd by a
hydr ol yzeﬂae&mtr chB&UIH@tdBoWCﬁHrﬁ t he 2-ami noal kyl t hi azol e derivative (1)
in which [err] and 5 R2 are H-Z is S, and A and [err] have their previous -
scope). This procedure constitut edF‘aOVbleéﬁfPé'l Eret hod of preparing compounds
of formyla (1) in which Z is sulfur- Thus,” conpounds of formula: .[err]
where [err] is a good |eavigng group, such as hal o, preferably chloro;
ester, for exanple, tosylofy l—éxﬁPHzm—Nh’gdroxy can be fused with
the thiol of formila [err] Thi hf% ion reaction does not require a sol vent

and can be effected at tenperat S fro £0 tlo 1300CV 25 pr ef erably 90 to
100[ err’f. Those skilled in the SNI appreci ate that the guanidines and
et henedi am nes of the inventi on(%ﬂ me n la Mil¥er of tautomeric forns.
It is to be clearly understood that |n\§or(?y gi ven case, although only one
tautomeric formmay be illustrated, the invenfion extends to all the other
tautonme®?i c forms. This invention will now be Yurther illustrated by the
foll ow ng Exanpl es. 30 Preparation 1 Morpholinothi oacetam de A reaction

m xture was prepared from 203 m . each of triethyl Me and pyridine plus
63 g. of norpholinoacetonitrjle. Hydro en sulflg@_I SN pubbl ed through the
heat ed,25stirred reaction mR 'UT"{EDT- 2‘345‘(58?'2’2 hour® Stirring was
conti nued overni ght at anbient ¢ errmarature The next day, H2S was passed
through the heated, stirred reayon mxt_n?e for an additional 1.5 hours.
At this point, the solvents were 3poy ed in vacuo angythe residue :
triturabed with ether. The ether! arded and the residue dissolved in
et hanol . Crystalline norpholinothi oacet anmRe precipitated and was separ at ed
by filtration. Treatnent of the filtrate vvlth aI cohol i c hydrogen chloride

yi el ded ggglﬂu f £ -lig ﬁa %Agg blﬁgsr, U' ng in the range

64-8 0 Qn aJlsS;Qo g«gama ’ % sst Q JnQWb BOitsishies, pleRyuBIyRR Ay e

but usi ngsam P edacEt MA@ atiadoivl usrid\aey arfing (Va.ceyiod theryploglaniibadxit) dinectly.i | e,
Compounds according to Formula (}) above wherein A is N—CO—NH,; i.e., having a terminal group of

the structure
40 : N—CO-—NH,

l
—NH—C—NHR,

45 are prepared by hydration of the corresbonding c&ano compound,
' N—CN
I .
—NH—C—NHR,
50

" in dilute mineral acid such as, for example, dilute aqueous hydrochloric acid.
Finally, many of the compounds of this invention can be readily prepared via a carbodum:de inter-
mediate as illustrated in Flow Chart F. o

55

60
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There was prepared piperidinot i oaceram de hydrochioride meiting at
166-168[err]., after recrystallization fromethylacetate. See also Helv.
‘Chim:Act., 43, 659 (1960). Yield 35 ¢ from62 g. of" ' @
pi per Nl noacetonitrile starting mater i%alo."alg"az Fol | owi ng t he above _
procedure using 100 g. of pyrrolidi npagsgt@d¥ig €, there were obtained 68.4
g. of pyrrolidinothioacetam de hydr cehloride—{new) nelting at about
195-197[err]. Analysis Calculated: C 39.88; H 7.25; N 15.50; S, 17.74
Found: : C, 39.66; H 6.99; N, 15.76; S, 12M84. 50 Following the
above procedure but using 49 g.. of nethylethyl am nogcetonitrile, 200 ml . of
triethyl- anmine and 200 m _sof benzene, there was pll epared’

N- net hyl - N- et hyl ani not hi oagetmrﬁ'yﬁi’*gﬁﬁ(ﬁﬁb\dém('ﬁ%v#*\:{el ting at
115-117[err]. Exanple 1 Preparation of Et hgl -

2- (D net hS?I am nonet hyl ) - 4-t hi azolyécar boxykrate (internedi ate) A reaction

m xture was prepared containing 9 gn7of di et hyl am not hi oacet am de
hydrochl ori de, 20.5 g. of ethyl bronﬁ‘py\w te and 100 m . of ethanol. The -
reaction m xture was heat et refl uxi ng Renperature for about four hours
after whith time the solvent was renpved in vacuo in a rotary evaporator.
60 The residue, containing ethyl 2-({di net hyl am nonet hyl)-4- _

thiazol ecarboxylate formed in the abovg ggaction, was dissolved in a

m xture of ether and water. The aqugous” | aer was separated. The ether
l'ayer- waszextracted with an equal vdglume of water and then discarded. The
two aqueous | ayers were conbi ned anq washed with ether. The ether |ayer was
agai.n di scarded and the aqueous | ayér cooled to a tenperature in the range
of "0-5[err]. Solid potassium carbonate was added until the aqueous | ayer
gave a bagic reaction 55 toditmus. An oil separated conprising ethyl .

2- (di et hyl ani nonret hyl ) - 4- tRj Sotsy EatCrst e ®adeR The 17 0 049
618 oily layer was extracted wigh her and the ether extract separated
and dried. The ether was renove evapgﬁdti on in vacuo. The resulting
resi due wgs purified by.gradient ng_m ssure liquid chromatography over

si lica using a tol ueneet hyl ace{a e el % Et hyl 2 .

(di et hyl am nonet hyl ) - 4-t hiXdtol ecar boxyl atR¢ t hus obt ai ned had the foll ow ng
physi cal characteristics: Analysis | culated: C, 50.45; H, 6.59; N, 13.07;
S, 14.96 Eound: C, 50.13] H 6.39; N, 12.89; S, 15.04. The nnr
spectrumin [err] (TM5 internal 5tafpdargdyqgave the follow ng signals
([err]): 1.43 (triplet, 3H. 10 2.40 (singlet, 6H), 3.87 (singlet, 2H,
4.47 (quartet, 2H), 8.20 (singlet. 1H). Follow ng the above procedure, a’
solution containing 20.4 g. of ethyl bronopyruvate and 20.8 g. of N

nmet hyl -N-f)oenzoyl t hi oacetamide in 10 nli'. of ethanol was heated to
refluxing tenperature for about 4 hOurs. The sol vent was renoved by
evaporation in vacuo and the resulting residue dissolvgd in 65 nm. of 4.5N
aqueous hydrochloric acid. The aqueous acidic |ayer wis extracted with
ether and*the ether extract 15 discarded. 11.5 g. offsodi um carbonate were
added to the aqueous |ayer. g8t hyl 2- hyd & oyl.an T b - By

met hyl ) - 4-t hi azol ecar boxyl atf f Fﬁ%%%@%v&@w% gn, bei ng i nsol ubl e -
in the solution, separated and ﬁ/awsgé'xtract ed into ether. The ether extract
was separ#& ed and dried. Evaporatijon_of ya et her yielded 20.2 g. of ethyl
2- (et hyl benzoyl am nonet hyl ) - 4-t h'cazﬁl emnar boxyl ate nmelting at about 151
.5-153.5[err]. after crystaMization iy o?\Fe‘é hyl acetate. 20 o

55 . .
wherein R'—R*, Z, n and m have their previously assigned value and R” is CN, COC, 5 alkyl, CO,C,_5 alky!,
S0,—aryl or SO,CH; wherein aryl is pheny!, halophenyl, (C;—C,}alkyiphenyl or C,_; alkoxyphenyl.
According to Flow Chart F, an isothiourea Vlila (prepared by the procedure of Flow Chart C or
equivalent procedure} is reacted with silver nitrate to prepare.a carbodiimide (X}, reaction of which with a
60 primary amine, R®NH,, yields those compounds of this invention wherein A is NCN etc. (VI).
in the general case compounds of formuia (I), where Q is C=A and B is NHRS, can be prepared by
reacting a compound of formula: ‘ '
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Analysi s- Caf cul ated Gl Bg 19 5300 00" Found: ™ T e _
58.98; H 5.25; N. 8.90. The nmr spectrumin [err] (TMS internal standard). .
gave the following signals ([err]): oLO¥D @18 plet, 3H), 25 3.07 (singlet,
3H), 441 quartet, 2H), 4.93 (singlet, 2H), 7.40 (apparent singlet, 5H), |
8.16 (singlet, 1H). Exanmplg 2 Preparation of

2- (Di et hyl am nonet hyl ) - 4-t hi Wc‘ﬂj)m“b?ﬁﬁﬁat e) A solution of
12.5 g. of ethyl 2-(dinethyl agi noget hyl ) -4-thi azol ecar boxyl ate di ssolved in
about 3% m . 30 of anhydrous hydr of gt an was prepared and then cool ed

to about O[err]. under a nitrogdn atnp ere. About 130 m. of a 1 nolar
sol ution of lithiumtriethyl bor‘BH?dml'_'He\i n THF was added in dropw se
fashi on while maintaining the tenperatuMg2in the range 0-5[err]. The
reactiorm m xture was sti'rr d for about two hours after which tine 36 nl. of
O a0 e orma o G 2 AR 0l 122 7% bl Bk SRR e
in the raq,gédh-f,ﬁ"‘gbﬁjn(;ggoﬁ. er rT. “The*volatile constituents were renoved i
vacuo on a rotary \ .- 35 evaporator. Water was added to the resulting
resi duegj@and again the vol atil e consFLOWeDHARTG e renoved. Water was again
added to the residue and the agueo ' tracted several tinmes with
ether. The ether extract gZWes€ Separated and di scardedg The aqueous
sol ution was then chill '@; T‘%?Nb@sizm-ﬁyﬁ%—&?@dﬁﬁﬁoﬂ of solid potassium
carbonaje. The resulting arkam aqueous .m xture was extracted with ethyl
acetate. 2-(Di methyl am nonet hy},)- 4-thi azol emet hanol, being insoluble in the
basic solution, separated and 40 was extracted with several portions of
ethyl acetate. The ethyl acetate extracts+were conbined, and the conbi ned
extract g washed with saturat edRﬁqueous sodi um chl ori de and then dried. The
ethyl acetate was renoved by evaporation. The residue consisting of a brown
oi |l weighing about 7.7 g conprise .:teHns) ~CS—NH,* HCI
(di net hyl am nonet hyl ) - 4- t hi azol get hano ' forméd in the above reaction
having the foll ow ng physical &hd chemcal characteristics. 45 Analysis
Cal cul &% d: C. 48.81; H, 7.02; N, 15.26 Found: C, 48.71; H,
6.77; N, 15.85. The nnr spectrum ilgwlre r]gkjggglvs i nternal standard) gave the
following signals ([err]): 2.33 (singlet,: , 50 3.74 (singlet, 2H), 4.32
(singlet, 1H), 4.72 (singlet, 2H), -7.1% (singlet, 1H). Boiling point =
102[err¥. at 0.5 torr. Follow ng the above procedure, 22.5 g. of ethyl
N- et Nyl - N-benzoyl 2-am nonet hyl - 4-t hi &zol e- carboxyl ate were di ssolved in
125 m. of dry THF under a nitrogen atnosphere. ggQ_,. of a 1 MJ[err] in
THF was added. (Excess Q.g;Ld.L.LId.E cMascH 'i)e.qh'ove amount i-n the

bﬁﬂh 55 ot Rg-Hot h the ethyl ester
group to a hydroxynet hyl gr_é d of renoving the benzoyl group as benzyl

above emanpl e because of t necedsi tzy of% 1t eta@
al cohol | eaving a secondary a 'ng). T:@ reaction mxture was worked up in

n

accordance with the above pr oeily, y deconposXY¥lion with 6N aqueous’
hydrochgoric acid and water. The resi He remaining after the volatile
constituents had been renoved was a thick oil which was taken up in a
little water and 60 m. of ether. 1 M| of 12N aqueous hydrochloric acid
was ‘added, thus making the aqueous 60 phase st[gggly acidic. The ether

| ayer wgs separated and the tygedianel a er NEgP2ER¥d five nore times with
equal portions of ether.  The ether "'extfacts were di scarded. The water | ayer
was separated and the water renoved by]evaporation in vacuo. The acidic
resi due was nade strongly basic (whileybeing cooled) with 50% aqueous
sodi um hydroxide (6 grams in 6 nl. of water).
2-N@thj¥aninonethyl-4-thiazo|enethanor-produced by the above series of

reactions was insoluble igfihe alkabiined aysi)angh_separated. The conpound
65 was taken up in ethyl acleJt:"m usi n_@ a2contd’huods extractor. Renoval of

the solvent left a tannish o?%&% g
e . R
(CHR®)_=N
R2
65 'VC. ‘




O_._049 618 [osl e i-ghi-mgd gTa"’FTs corrpri si’ ng o e
EEREL hyam nome .hyI 4 th| azol emet hanol . The conpound was. converted to@
d| hydrochl oride salt by standard | a@og%é ogygprocedures. Alternatively,

m xture of 2.14 g of ethyl 2-dineth nonet hyl - 4-t hi azol ecar boxyl at e _and

0.38/g of sodi um borohydride viouelf a$sig0 foné @AMl fwileﬁw“h
stirring ahercief B R %@% gP %ﬂaﬁaéggaﬁpwﬂ"'%@’ﬁ V‘Egixm L“k‘ifv‘fi@enn(;sﬂ‘e‘tl| %‘ﬁs‘ﬁx z&nlér e
was cool ed, Anserdi»sip K,,,cgt;,,,,ﬂe,a iydrogeiorigeq ga%,gw [l bowetohss W o i mest SN
agqueous hy!m "ﬁ&hﬁ.d@ﬁkﬂmaiﬁlﬁdx\#‘ﬁﬂé‘te ).t Meatips hmws'? e,d M amine
evapor at i abce (th® Arfem aﬁﬁ'g‘ acmdmt laeid Fﬁ'k‘t ghtlﬁaderbeeach of the
refl uxi g b, mwed D\OV“ n’ et ﬁuw. ) privise 5‘P grf% MR eRinZ/in formula (1

of

ng .

© evapor at i omdvc)herrqs melarodweg@!?tc@dp?“ﬁ‘ i sopropan
_the st eamoﬂiaamlh"ssﬂf@“'i‘ or opanol sol uti on_ was. seRak adstidn b td@bg ﬁfgﬁsa&@n

the sol i dsis(Bext rack acibisinees. ie amipp mong‘ﬂbg gga,mlly uﬁﬁh@QF fgo }'e@ tgggapaﬁa&es
sol uti o8 gn neggtcg.@ﬁﬁgsmmg!ee@bﬁb‘hﬁ (Hcandietdse carr) aife (2[1 IROR amu‘tsepqsdb‘e
whil e hot GRpiopésime Flowsd Gér. Bdr exafimte, fvhwﬁﬁzﬁt‘f (SN IR e yanafyrethy
crystal I ne,hsmeimbr HP fBu veatf@d“%‘r?ﬁf":\we% gye&Q eevbrwn?"lc’f‘t‘? 8 Edn.
Recryst al | itguseia®an o pe,int e beamleng\‘RJFﬁ"i %e 5 wsed sucly rohvdnde
2- (di et py|derealy g ubmglNHHlfl samcml % d:nculgmgo‘F‘F h'é'" “ Yhokoup at
153- 154C, fS'jfmsp RetingSgreup ni:é;ﬂ s, ,mmeeesmapwd‘a tided. I, such
13. 42 Foundgguction step by using exgess ,m,, ,g, p *i“? R Soke &&rwanthvn@,roge"m
fret hanol s ppaatiios @cbf By HHIFRS S Qo9d b ortefin a,g.eber &aduktyoc@b
t he corrpmﬁdm "‘Eﬁ '&2@‘1}1‘ foﬁﬁhbmhalmﬁcmf?‘d’ |ef|\g1ametthé°"|“0‘f‘?t§ F}Qtances
procedure: Whigh a QNs WaBedPEpa uBO:eg)BalH‘ﬁa’vaa hsable In

2- (di met hyI {@; ith hydsatlm e§2 ie abydmm':'h? dgthgg{;dof%mabunds)bf this
chl or of or m }HateGiy Idesmrladi tyrq“ Mamead'd%ds m ge a,l},ﬁ.&ﬂ:l |obderagnids: i*tetﬂs%:;
was stirrgd atAneftérpate £ ,eﬁmload;@?“%‘“?%s oS .and\RY isvibhag pgeg discuss

wit an hartH below

constit uent sn\«ent',qwﬂ!?‘ﬁ_ s ﬁ,@ts.athtaholowyﬁeé‘ﬁ! % geeude aithustreked % G Relar .
The residue %ées dmhsﬂ"kbvo i ingergipo R PRRBVED by
evapor at i on.P ,@@ladueaIMG in Pfé??"f‘%&r yst aI i zed from a net hanol - et hyl
acetate sq,l.,vent m xture to yield 2-(di methylam nomethyl)-4-thiazolyl- 25
met hyl chl ori de hydrochloride nelting at 136-8C. Analysis: Calculated: C
37.01; H 5.32; A, 31.21; N, 12.33 Found: . C, 37.13; H, 5.06;
a, 31.41; N, 12.36. 30 Exanple 3 Preparation of -
2-(12-(Di nps hyl am nonet hyl ) - 4-t hi azol yl ] met hyl t hi.o) et hyl am ne
(inte diate) A reaction mxture was prepared from 18.8 g. of
2- di met hyl am nomet hyl - 4-t hi azol enet hanol, 12.8 g. of 2-am noet hanet hi ol-
hydrochl ori de (cysteam ne hydrochloride) and 160 ml. of 48% aqueous
hydr obrom ¢ 35 acid. The reaction m xture was stirred at about 1 00[err].
for about P2 hours. The volatile constituents were renoved in vacuo on a
rotary evaporator. Water was added and the volatile constituents again.
renoved by evaporation. The resulting residue, conprising
2- (2= (di met hyl am nonet hyl ) - 4-t hi azol yl ] net hyl t hi 0) - et hyl am ne
trihydrobrofide formed in the above reaction, was dissolved in ethanol. The
et hanol was evaporated and the resulting residue again dissolved in '
et hanol . Evaporation of the ethanol yielded a 40 hygroscopic residue which
was recrystallized froma nethanol -ethyl acetate solvent m xture. 2-([2-
(D net hyl anmismonet hyl ) - 4-t hi azol yl ) net hyl t hi o) et hyl ami ne tri hydr obroni de
t hus prepared had the follow ng physical and chenical characteristics:
Anal ysis: Calculated: C, 22.80; H 4.25; Br, 50.56; N, 8.86; S. 13.53 45
Found: C, 23.02; H 4.31; Br, 50.64; N, 8.80; S. 13.60. The
nnr spectrumsl nf[err] (TMS i nternal standar d) gave the follow ng signals
([err]): 2.55-3.2 (rmultiplet, 4H), 2.84_(sing| et, 6H), 3.92 (singlet, 2H),
4.74 (singlet, 2H), 7.2-7.7 (broad, 1H), 7.94 (singlet, 1H), 7.92 (broad,
3H),. 10.22 (broad, 1H). S o

&0




e uf%nlfllnnles of

' g-th pr ; - K
2- (nethylanlnonethyl) 4 thlazolenethanol dlhydrochlorlde 1. 15 g of
cyst eam ne hydrochloride and 15 ni. o°log8¥1@ueous hydrobronmic acid were
stirretat about 100[err]. for about 7.5 hours. Water and hydrobronic aC|
were renoved on a rotary evaporator RuG CHARTesul ting resi due conpr|5|ng

2- ([ 2- (et hyl ami nonet hyl ) - 4- t hi azol y+fethytthro) - et hyl am ne
tri hydrobrom de forned-in the above reactapn was di ssolved in water and t he

wat er .r @noved 55 by evaporation. The residue was agaln taken up in water
and the water renoved by evaporation. The e5|due mas|then di ssolved tn a
smal | volune of water and a sol uti of éh um carbonate in 15
n. of water was added®'CH2lCPesdl ti hena kall soluM|on th evaporated to
drynessye The resulting residue, conprisiny the free base of
2- ([ 2- (et hyl am nonet hyl ) - 4-t hi azol yl ] jret ‘Ithio)ethylanine, was slurried
with ethanol and the ethanol separated and”renoved by evaporation. The
resi due was twice slurried with .60 isjopropanol. The residue was next
extractgd with boiling isopropanol seweral tinmes and the conbined
i sopropanol extracts conbined and filtered. Renoval of the isopropanol
yielded a yellow oil. The yell ~ C 1di ssol ved in chloroform and the
chlorof ormsol ution filtered. gChl grof ogm was evaporated fromthe filtrate
toyield 1.59 g. of a yel | ow oNgZZconpr il smg _
2- ([ 2- (et hyl am nonet hyl ) - 4-t hi ogylé hi 0) - ethyl am ne. The conpound
Bror

had the foll ow ng physical charﬁﬁ?éml 5 The nnr spectrumis
CDC13 (TMsS internal standard) gave thejjfolTOw ng signals ([err]): 1.53
(overlégplng 19 0 049 618 singlets, ©BH), 2.53 (singlet, 3H), 2.62
(tripl 2.86 (triplet, 2H), 3.8I (S|nglet A2H), 4.04 (singlet, 2H)
7.04 (S|nglet 1H). The above prinmary jJam ne can bg prepared by an alternate
procedure involving the fusion of a 2-|dig|dfs) ~NH-C-NHR

am noal kyl - 4-i sot hi azol yl net hyl chl oride acid addition salt wwth an acid
additio¥ salt of cysteamine (or 5 honpcysteamine). This alternate
procedure is illustrated bel ow S ' :

2- (Di net hyl am nonet hyl ) - 4-t hi azol yl met'hyl chl ori de hydrochl oride (1.92 g.)
and cysteami ne hydro- chloride (0.96 g.) were intijffrately m xed and the

m xt wr egsheat ed sl owl y under anh drou%Hpggqbp”onﬁHi aiefut 100[ err] “over a

peri od of one hour. The reacti Xt ure was?Phen heated in the range
104-110[err] for a period of 68 s at0vvh|ch time the reaction was
substantially conpl ete as deternfned bthI 95:5 ethanol to NH40H (.88 sp.

gr.)]. 4he reaction mxture was(@.qnﬁ,e.d\]an cooled nmelt dissolved in a
m ni mal anount of water. The sol uti dR asferred to a rotary

evapor ator ‘and the water renoved. The r&sulting residue solidified and the
solid was recrystallized fromxyvimet hanol'- et hyl acetate sol vent m xture.
Hygroscgpi c crystals of
2- ([ 2- (di met hyl am nonet hyl ) 4-t hi azol ylj] net hyl t hi o) et hyl am ne

tri hydrochl oride thus produced neltedjat Wit -72[err] with evolution
of HO. Analysis Calculated: C, 31.72;} H 5.91; d, 31.21; N, 12.33; S,
18. 82 Fgund: C, 31.63; H, [|6.15; O, 31.34; N, 12.62; S, 18.63.

Exanmpl e 4 20 Preparation of | .
N—nethyI-N'-Z-([Z-(dinethylaninonethyﬂ)-4-thiazolyl]nethylthio)ethyI-N'-cya
noguani di ne A solution was prepared from 3.07 g. of, di nethyl
cyanodlth|0|nldocarbonate and 35 m. of ethanol. A]pecogd sol ution

contai nf’hg 4.62 g. of .- CH,=S~(CH,) ~NH—C~NHR

2- ([ 2- (di ret hyl am nonet hyl ) - 4-t Elagglylﬁnethy?thlo)ethylanlne in 50 m. of
et hanol was added in dropw se £ on with stirring to'the first solution
over a period of about 1.5 hours.l Tle resulting,feaction mxture was
stirred®™ or an additi onal 20 houfStRalid¥anhi ch {IHE the volatile 25
constituents were renoved in a rotary evaporator. Chromatography of the
residue over silica by gradient elution using ethyl acetate containing

i ncr easi ngvhgrenR®i RS A9m ehd m’eﬂvhatwblprarswusihessmnaammfwmeded fractions
65 In Flow Chart H, a 2- (phthal:mldoalkylthloacetam:de) reacts with dichloro acetone, following the
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e !.--‘--.3"17.-_,,--_-.“'.5~V~-.-.-.-..‘:._.-.—_,»_.:-.w--:_./_.--r&_-.:\.-,e-- eryen o ko

-. ﬁ%ﬁ_gffét hyl TR SR R Bt e 2 ~:.'.-- ‘f"’"""“:'.:"" o o i ) o
N 27 ([2 (di et hyl am nomet hyI ) - 4 t hi azol yl] met hyI t hi o) et hyl - N -cyanocar ba@

~othigate; forned in-the above reaction. These fractions were conbi'ned an

t he s\eI/vent renmoved from t he combined0f@49t688s in a rotary evaporat or

resi due wei ghéd, 4 Athbilad kO RS BRBhY IR dzle FM).
chl oride, Lﬁéj O%'I'g Ffe%]é%iﬁa%g amuif\éfé %ﬂgo%ys {eammd) d&kg'ﬁﬁve IGWh&BZ‘E‘hmId‘d group
5.81; N, 21;s%abstituteddd @ksired terminal “‘amidine” (Provitiés 4 &-{phiialirhidg)i4- tthoI\Qgerggtwe
S. 29.15. ssgym WE‘“%?*‘%"%QQZ}“@;}? lwish m@z:eemmqﬁés;ege#m-m'emdazs@era%erer“Ir"M'CM‘ ang
met hanol . 30" a¢ S 3 ATTHRF I

added with sii gﬁ"mﬁugg“ﬁ’ g’ufg‘B?J’P' "‘3%{5 AP copiriith ot RrRLE AR oz
renoved by eva rot ary evaporator The resi due was purified by
chr omat ogr aphy over silica using gﬁaadr ent el utrgn wi th an et hyl

acet at e- n®@t hanol sol vent m xture as ‘lx?.e_e.IruacmzL Fracti ons contai ni ng

N- et hyl - N - 2- ([ 2- (di met hyl anmi nomet hy#l) - 43t hi azol yl )| met hyl t hi o) et hyl - N'-cy
anoguani dine formed in the 40 ‘above r# on wergt conbined.to yield 1.86 g.
of a gl assy residue upon evaporation of ithe soy(fgnt. Anal ysi s Cal cul at ed:
C, 46.13;sH, 6.45; N, 26.90 Found: (CHR) -N  C, 46.43; H 6.39; N
26.85. 45 The nnr spectrumin CDCL3 (TI\/IS |}s§ nal standard) shows the
fol |l ow ng 3ignals ([err]): 2.34 (singlet, 6H); 2.72 (triplet, 2H); 2.84

(—dOUbl et, 3k ( ng -gr uch s A tefed hlo?67) ésted.. f82 XaBripitg ke@llpxy or
6. 08,4 mﬂ fﬂbh] gF hédgﬁ '%:Z%be?%o %I;Fth;)ihaltogfﬁf;h&:l:ﬁlt?‘; 10 (‘i‘sslt ngl ete 1H) . P

FoI I ow ng the above procedure but substituti ng et I61yl am ne for nethylam ne
in-the reaction with N 2- HS(CH,)y—NH—CA—

([2- (di met hyl am anat h ctﬁ)a does no %QJ.Qé'a]sBELJM\J 8h 8L Bhdlieh aNemEéf?tUQQﬁBrh%mmb“hl

oat e, N-
met hyl am ggor% f%a si'slﬂﬂehm hé @her] dppiebiyte tHiuk ﬂr)a(gtxdi‘rydmekrhndzgtamgarampdqafnge rwgegrtlon may
pr epar ed. Arb&tsyﬁlaS\uﬁaér(bﬂiaafoeldnd forms| leisitg b@leazl\?urgigrstqqd thgt, ingeny gjverpease; glthoggh only
19. 64 Found: one tautomeric form may be illustrated, the inve %eqq digal bth therNaut%ergforh'g

ow

19.33. ss Fhis inyprtion Wil now he ff"ﬁ?S’"I’ﬁﬁ'i’?Fﬁé B3 ows the fol | owi ng
peaks ([er’?]) 1.22 (triplet, 3H), 2. 34p,@§4r51g,lnet 6H) , 2 72 (triplet, 2H),
3. 1- 3. 55 ( MupboRdifRbihiobdataiidel ved 4H), 3.74 (singlet, 2H), 3.82 (sin Iet

2 5.7 (broad reddtlbn nGxtOre(voasomehareitiom 2008l eachmf|tee thqulpg 'g. of
Plr_l)ep rati E)n wérpholinoacetonitrile. (Hydrogen sulfrlc-:liz was bubbled thrr)%jgh thé heateéd strrre%\ﬁgctron mixture for

(T2 (o ﬁ?ﬂ eétg{fm ea%’t‘.’é"ﬂ?caﬁﬁ'"f@flﬂ*ﬂﬁ R Ryl R B Ebivents were
ro- 9!1” A Mra& with ether. The ether was discarded and the residue

2 n 1

2- ([ 2- (di WEtEI B RORN rybbystdrhﬁérmam&ryrbt)u]omtahwetdrtean)wetehyhtawpmzeparated by filtration.
trihy

2-

I
[
i hydr obro rrrrdampmepae @rate ithaoghotic hydfogen chlonde yreIded morpholinothioacetamide hydrochloride

(di met hy ameitiegriettie e W-W%iﬁo"f Pl t-AAmb |72 c
vere i ssol ved Tl SRoRBITY e, o SR ot BB B

carbonat e anfoPatfs ool 44 erd'"e,mﬁ?%,fﬁ;,cagd(%y oo, added thereto. The water
was r enoved y YelS§Y. #bin®2 grafpwaﬂaﬁnac&MnreetanInurmagpnal kal i ne residue 20

0 049 618 #@s  tRolldwindithe dbavi blocetureaysinb 180l of BYIIY h@g@ 9mtari§2erﬁéveéﬁ9@éﬁws“g of
renoved thererrQBﬁmW'OWEMedWF@PP“"FHé“eY"eg‘ﬁ'F'f‘q PP B IPTE Was extract ed
several tines hat r I t Qe dsp0PE @pnol extracts were
filtered to revn%fa 'seamma% do g%ﬁgs f@%pgrﬁﬁpfé gfs& he sol vent fromthe
filtrate ydel ded a resr due whi ch was di ssolved in chl oroform and fil t

The chl oroformwswm@ﬂmnbdvefmqurhéutqulnsH&SeOfd?P"q' "Ofép‘ e d"étﬂ%{%
resul ting regmifgand 2ol Pfsqeﬂ%"f Heerg wasPrepazed Nymethyl-N-ethylaminothio & am' & 4
2- ([ 2- (di met MRAVAREHBRE YT hi azol yI ] met hyl t hi 0) - et hyl ami ne, was
di ssol ved jsn 250 m . of water. This sol utexg@fpisvds added to a sti rred
suspensi on of 4frepardiion of Ethyl m:hyihylhmmmltﬂh@zwmpwm linjarepdiztp)

% drochloride
r epar ed accor Airgagtianomiixtyee Wg@mde:o@pmg@ p ammothroacetamr e hy )
(p P: 20.5 g. ?f,gethyl bromopyruvate and 100 mi. of ethéno he reactlon mixture was heated to refluxing

temperature for about four hours after which time the solvent was removed in vacuo ina rotary evaporator.

' 60 The residue, containing ethyl 2-{dimethylaminomethyl})-4- thiazolecarboxylate formed in the above
reaction, was dissolved in a mixture of ether and water. The aqueous layer was separated. The ether layer

was extracted with an equal volume of water and then discarded. The two aqueous layers were combined

and washed with ether. The ether layer was again discarded and the aqueous layer cooled to a temperature

in the range of 0—5°C. Solid potassrum carbonate was added until the aqueous layer gave a basic reaction

65 to Irtmus An oil separated comprising ethyl 2 (drmethylammomethyl) -4-thiazolecarboxylate free base. The




H80Y AT BT j _d""‘at the‘;' errperature f'o _
about 4 hours after the addrtron had been corrpl eted. Water was then renvy
by .evaporation in vacuo on a rot arylﬁ!ﬁpo 1g0r - ‘The resulting to residue
was divsé$ol ved in ethanol and the so renoved by evaporation. The

resi due gy 16yey Waddrtrb@t@bwith @Rarand i letarodxtrant edparatedrand énesioThﬁ@ﬁter n\as(temoeedahvd
recrystal bwapeudndmonaceo h’hﬂ@bul idug weas purified; by aradignt h'ﬂ&?’lﬁ?sé’ E’g F"‘ 9.
of N met hyyer Rlicausing 2 g;u; Fﬁti??? Herrétfﬁgf 3-@4"%‘%'3&'26?'9)%“]*1‘%% x‘ﬁ SBPRER

2-nitro- 103‘3'"&\’%’& Fﬁ AP Hout 130-132[err]. 15 Anal ysi s

Cal cul afed: ryé'@cé‘rﬁnaté'& @ 235; MW, 623d; X313.6%; §,.1886 Found: C,

43.66; H, 6. .4;5 cQso19 4663§'he1 mms s&eenﬁum I n [err] (TMS internal

st andard) gave the foI I OWI nal s err]): 2.24 n

(t riplet, 2Hihe nzwrrsnecgsm 1= LT)M mtefsa'st 7#1 f°"g‘2'rl9 g'gt%a %ﬁ??)s“.s#ar'a 3H),
4 2 l%tsH) y %ﬁé ec’m ; ; Er*aﬁ\%ﬂuva%d 208 § QfN-

(S' ng| et %5;'@ saﬁgpmra 100 an\Maﬂél o tberemrmeéuﬁeature for about 4

[2- math aﬂb BENERt WiE remdveki Ibly @vap r},ﬂu}rﬁﬂ'ﬁr&t‘;ﬁb Bifed th$ essilijgonesidie dissolved in 65 ml. of
|\r rret hy! - B5neigtyols hydnecﬂlortc aqia;eneh uewean#ln@vwerae exteagted aithiefh e%%re stbrft&t‘traﬁh

t a 2
The reatt ;:r;@,g,me e AR fﬂtﬂ% UBBEAAT o
to yield N!a 2’hg?§;f é& cfygd %d‘?E& Sboration of the ether yielded
|yl T et hy B 6% Vil azamaa&xw%mengg aiabd 335115 7{se 5] after
after recrc},g,gE tib ;ﬁam@mylfacameacet o- 25 nitrile followed by
recrystal | i zation fromethanol. Analysis Calculated: C, 41.62; H 6. 03 N,
22.06; 0, 10AG#ysiE@algated: C,59.19; H, 53% "hggg'g H 6.10; N, 21.80; 0, 10.28.
30 Fol | of®RE t he abov& Tt 43
2- ([ 2- (di met gyl ;aearamxbbé. MsAZ@Ing! staabrBldatdine ¥etoWidg ainale (ajemsa2afipee dHl, 0
react Wpst @o"iﬁﬁﬁﬁp | 31}, 418 lgBaHet, RHD 488 Ringlen 2ty 4ElagmrEnngndle, SH) .16 (singlet, TH).

N- et hyl - 2-((2-(di met hyl am no- rret hyI )-4- th| azol yl ] met hyl t hi o) et hyl
2-nitro- 1 1- et henedi amDne rrIEr m% c(’)l(Enterm al s Cal cul ated for
[er r] G 4s. gpar‘qnon j’. mﬁ ! amn 0 mzolecarb )Q}I'U?éjdrssolved in about 35 ml.
, 45 3% I\f{ fu4 pr a Hicap@c.aindéra rixkogen atmosphere.
b rd)sk &mltfbﬁ%Eﬁthyh)tﬂaﬁﬁlbmﬂqde]lmméstddﬂ@ iedippivishifashice a

A SO| uti onmwaanmm:meg md tanapetaira imhe @n@@ 5°C0The reactlon mlxture was stirred for about two

frivp m in
2 (I f2 (di m gggﬁ Gm} $ ‘4-0{ ﬁN Flrwt | u were re E&%@Yv%fﬁam Eﬁgpr&a 9
' O rret was a e Itin dﬁsr am Q GolaY s@lentARers Fenfoved]
n allded e &‘fgﬁ aauetoﬁé' m r@&dﬁaht@@sévbﬁl tirhésWatht ethed The
r em)ved bYetﬁ‘ét‘ %QE@%@@edaﬂtéﬁaﬁﬂ @iscaldeg. The squdoLalsolgtinm was d1ep phltquragd Namgt!ah by ke

- 2- ([ 2- ( cadaibin gt soité petasstulmydaybodate h'ihazvhmhs} A!teqllhg/ pqqqpla:)re %ﬁ%‘g

in the aboapetateea(@tmqs'w'a"um H14ftt" 'e ;g%lc qﬂm MR
g od onFe ST "tr:fﬁ ; Jﬁ%:{ée%head%grm%n&e& s
ﬁgﬂ IV nsi u'r d Bﬁaﬁm

quantities’ WagHiIRY Sbodf) 7.7 lgecoaipaises 2-

compound WainftyRiHndAR yaaduszbemsmhr\wntrmwmpbe altoyel réamizmefaviognthenfolfeydgphysical

| eavi ng asang cheﬁmaiularﬁteﬂﬁmg of a glassy solid. . Analysis Cal culated:. C

43.39; K¢ 6.62; N, 18.40; 97 q C, 43.62; H, 6.49; N,

18. 15; S, 31?‘7‘?"’5'35%?"’%?%@'%%60 stdgt ﬂgggr] (TIVB i nternal standard) gave
]

the foll ow ng srgnals([err’ 2'34(S|nglet 2.80 (triplet, 2H), 300
(doubl et, 3H)The 8mr $petiinialoBCl, (TS intethaBian( dsnd ethe illelping 3igBaIS (3l 2(%%9'?546@?
2H), 6. 90(bﬂtc);;nmllgletl2l-l-)l)43g,72(5égﬂet(‘!J'I)ntglzé@ﬂgl% ahv g(ebﬂ d, 1 H. Following the
above react | L2 BUeHTe : t U-Rithyl-N-b n l 2- |nomethyl-4 -thiazole-
2-[2- (di ma;[:ar o %I&%S | jd in1 ﬁirl%{gf% YL H’Eﬁé@d v ﬁhﬂbﬂ£1MU|EfLﬂ-lfﬂﬂ )
of anhydro d@creamrr .rea%vsahusth iafthé)abBQe éxampie becraseyf the

i's Ocyan&ts enéc@ssﬁy ad reduai‘ng aahyldf @hi8 efterairaupitd p hydzoxyesthaiciewp and of @mvmgﬁ@ benzovl
reacti on wgeusas hfelnatﬂalathodmrgmseg pmn@} éhqt rsectl uro was W j uphrft rrc?
‘O{f crd an w er T
il

tinme the SU"Q’@?tabMS%';‘P ™ gz%:{gigﬁen o b
crystal ' ' ZEE 3@%% jf 58 Ryfinh 1&taezs.amstaauenr mb sg

of N-ne Stfongly acidic. The ether |ayer was separated and the aqueous layer extracted frve more tlmes wrth
([ 2- (di met bydaPFormoETt diydr) Fhé ethe aradty wenrsiskaydedhThe watdnjdver was saperatpciepddiie Whiejut
56-59C. removed by evaporation in vacuo. The acidic residue was made strongly basic (while being cooled) wit
50% aqueous sodium hydroxrde {6 grams in 6 ml. of water). 2-Methylaminomethyl-4-thiazolemethanol
" produced by the above series of reactions was insoluble in the alkaline layer and separated. The compound .
. 65 was taken up in ethyl acetate using a continuous extractor. Removal of the solvent left a tannish oily




TR s A5 81 .. R 42T 5“’5’5
C 4603 H 666 N 1941 0 571 6521.- 0049618Exar’rp|e'7-
Preparati on of

\- ot RyP~ N - 2- ([ 2- (di met hyl ani nonet hyl 2 0 P49, 818, 1 | et hyl t hi o) et hyl - N - p-
t ol yl sul f ony Iresidae welighieg 0.3 bape REmErsingRsSMdyRRaRdRRbtHy)4-BiLEbIBGetRandh THe cdMpound was
di met hyl p- t gPverrssta teatifwdionhlorirgi selhbyosiendedniatoetdrpprocetiOres] . of et hanol .

Wil e the susgiz'éﬁ' %ge 143) P'lmf %’H9?fé’él“VP?""@ﬁ'bY'é’ﬁ't""'["@hPér‘b!ﬂ?Feeafb%Y@tﬂaﬂt‘ P8hg of

of 1.16 9. mTzorohy of isopropanol was heated with stirring at reflux temperature for about 14

e reagtion mixture was coqled, and 2 ater were adcdied carefully followed by 4 mi, of 5N
([ 2- ( di met Ry | 8iBoaoRyataablone it THe ey LanStb N vt Ot Lot S U b MUYt B SF o
et hanol was addkaichng vier mistudsbheien U fflRerg ©lperdtiR f6redoht daB hBurX Méthendlaas Feiokésly
for 2.5 hour sﬁvmaepn tridahergsldual snhdhadeswéem‘loctﬂ IlsebedanoTl'd’reths steara hiéth.\Ths isbprepanol

removed by e soﬁ‘ipq'?f%a\c d?fa"*ﬂf@ and dhe gof 'tbvé% "Th%ieﬁ?PWPQ'W' Jbe iso-
m' Of a S@A)éﬁgkpbﬁ @ lﬁgte %%:;»I ar dﬂ\:\%ai rat anomwas
was stirred frgoy Okbc®ystd nia% & fit SRbIV, geao 198 oPb ethyl-
vol atil e consatmrtouemt/Merle 2Rk El Ghy ycwap%mhg ansa-msumcuo he re5| due was

chr omat ogr aphed over Si | 'I tc(;:‘l Uél ngﬁh Ny %g'nfil fe:l?‘tmggl gqtu|1gg¥techn| que enpl oyi ng
et.hyl acet#te c 'isrﬁﬁ‘Fgae cr g’g t hanol as the el uant.
Fractions contalMfig N- et hylcﬂgaﬁ ('[io‘tdpn&%yl'&rﬁ:’ﬂ%

met hyl) - 4- t hi aZﬁlem:msaQwadmee)betutwdmdé&s d? tiPddmpied Iafeo,@ydugué\%dém tﬁ&en@éaom

the above reaidizolannetied enlerdidodinand tieltelionilgviededdre T ke edsiar vads! PéPated HoRANEE

as a resi d%oe glan®s 0g2 (darfnetavlghlasrsethﬂﬂ thisadle/metharGhhyeitdchibeds an@, 15 48. ¢ Shlotdford. Thigny
stirgd t5reﬂn|ur tegpgratureNor q_t@utlz;:ls

N, 15 86: c orjds as &y he resulting mixture wgs
b 175 < e vmzéﬁ@“ S it g&;ﬁgyﬁm e
the foll ow ngec%}sgn?jdsfro lve ixtu ﬁbtﬂgfrﬁﬁwm )-4-
(triplet, %H)metl'&lc&em(edﬂru mr;de tmg3t (rmul tiplet, greater -than ,
3.72 (si ngI et, (singlet, , 7 06 (SI nglet, 1H), 7.18 (doubl et,
2H), 7.70 (dou Ys's CU'afFHe @EHIL gr%%?ed r gl %s”w‘égéat ed using di net hyl

met hanesul f onyl |°Hf"310d| t hi ocarbdfidt e Fa®0 & 3rd': fraterial .
N- et hyl - Noo- 2- ([ 2- (di met hyl am nomret hyl ) - 4-t hi azol yI ] met hyl t hi 0) et hyl - N' - net
hanesul fonyl - guani di ne was obtained, m [Exafi@e 97[err] after :
recrystalli z&tepcmﬂdnmﬂﬁﬂé‘!m bfav:lemapeethﬂli‘* t'\mﬂ'\?lmewvlﬂwﬁbﬂﬁameﬂﬂte'@ed@?’ 43

6.34: 0, 8. 7 ign mixture was prepared fry 2-di etl’gla thy % m 2?
thiol hydr chldn |’nl of 48% aqueous ygro romic
Pr eDa\ﬁt ' 05} Egjz .11 n&d z: v&i an aéq?ggﬁyl]} % ﬁﬁﬁp ours. The volatile constituents were -
4-thiazol yl'] m&y bsc@): ek Q%'tavaaBdr&tEp%@F\h laa@edAna aao&:amcdmbmma.use.gmsemoved by
prepar ed conteedpniatigh. ITh2 @sultdig residue, comprising 2-([2- (dlmethylammomethyl)-4-thlazonI]methylthto)-

2- ([ 2- (di rret hwlamnaanm ¢o)mdr>f9meeﬁzuo|ugp| qu fegdtion.twrs ssselieA lamtfweol hezeth

ate rand the.r s d ethanol. !
S- et hyl so ﬁ?g i ﬁ dug 6? was re rsasa '%5 fro‘rq a metarT al-e gafé c ?at solveft r!g%gi ?ﬁz-
m xture wa ﬁf’ :H d’ﬁéthyl o ety cﬁ&br MBrebated: had the
sol vent was #sheRikE h,kg;ea,egysapmna&d gmracfl_; ,cgarua y solid re5| ue was
chr omat ogr aphed over silica using a gradient elution technique enploying 35

et iyl acetate cimalvgis: rﬁahgaﬁeﬁcrqgagq;q‘,gucﬂﬁmq; i 50656 dap 8661 @qus as the el uant.
Fracti ons €howT°B§¥ TLC to corft 39% H-4.31: Br.50.64; N, 8.80;

N-met hyl - N -2- (§ig ncrdlsg@&rmal RABMSEE [TVS Jadtadi maﬁaa%ydal,mmh&mgo;.gam&an N 550zl
roguani di ne {munped, aH)) 2.8N8ingleOEHS, mass:tgne@ RHWMEVEsPAS] P4, 7. 1 (BRad OHNY Ro4 (singlet, TH),
renoved fronv?8hibrqaddiHed0oL2 bodadott. Trituration of the resultin
- 50 Following the above procedure, 10.1 millimoles of 2-{methylaminomethyl)-4-thiazolemethanol
dihydrochloride, 1.15 g. of cysteamine hydrochioride and 15 ml. of 48% aqueous hydrobromic acid were
stirred at about 100°C. for about 7.5 hours. Water and hydrobromic acid were removed on a rotary
evaporator and the resulting residue comprising 2-{[2-{methylaminomethyl)-4-thiazolyllmethyithio)-
ethylamine trihydrobromide formed in the above reaction was dissolved in water and the water removed
55 by evaporation. The residue was again taken up in water and the water removed by evaporation. The
residue was then dissolved in a small volume of water and a solution of 5.5 g. of potassium carbonate in 15
mil. of water was added. The resulting alkaline solution was evaporated to dryness. The resulting residue,
comprising the free base of 2-([2-(methylaminomethyl)-4-thiazolylimethyithiolethylamine, was sfurried
. with ethanol and the ethanol separated and removed by evaporation. The residue was twice slurried with
.60 isopropanol. The residue was next extracted with boiling isopropanol several times and the combined
isopropanol extracts combined and filtered. Removal of the isopropanol yielded a yellow oil. The yellow ail -
was dissolved in chloroform and the chloroform solution filtered. Chloroform was evaporated from the
filtrate to vield 1.59 g. of a yellow oil comprising 2-{[2-{methylaminomethyl)-4-thiazolylimethyithic)-
ethylamine. The compound had the following physical characteristics:
65 The nmr spectrum is CDCl, (TMS internal standard) gave the following signals (5): 1.53 (overlapping




'r:est_«due";'vv.l- TH et her™ yl"rel ded' a c"r'yst AT |"'ne ""s'ol i'd Whi. ch “upon
recrystallization froma nethanol -ethyl acetate sol vent mi xt ure, Vi el ded’ ~\
0. 83 of crystals nmelting at about rr]. 40 Anal ysis Cal cul at ed@
C, 3997’4 H 6.06; N, 25.28;. 0, 9. 6208245_ gﬁ?g Found: C, 39.9
H 5. 89; NSl"Q!SS 35! 253 (5919@83H182621®lm ZHF@W rinienpHy, ﬁé%ﬁmﬁﬁe?bt 484 (singlet, 2H), 7.04

([ 2-dime h abo r;g: 1,320l % Pé/ a[th g e%t rtl. nvo{n %‘r Vi\as ?a£§'algt ed
W' t h S-met m‘;n 55\3‘1?5&&?% EhY( % gge@a ‘ha o?: s"l‘t eft)trz an :crrd addition saelt oil'ogy:teamme {or
N-2- ([ 2-li Rah .mnﬁ.ts bRk N
t hi o) et hyl - N 2-(Dintetwuﬂmu Hy§)- azbtylmmﬁytoedn@& h\&ﬁdbhﬂ:ﬂ&e Bila2rd.] andadys@smine hydro-
recryst al | £hieride 4096 g-byreretintimatelc mixad end thia enideraheated]siowly d¢r|ahh\e!dmb onditions to
chr omat ogr (gg erg Re ‘?,da°fl9§? ’flhe@?% 'I""a‘é‘ﬁ ‘é(?sér?ikeﬁ HB‘I“‘ 3

hours at ant asdete a%nd
as the él?u sp. gr.)l: %v he Té Q{b %n ";3 lmé D
10. 05; ater The solution was tr s 'ro pgﬂator Bhd tROwatkh r sul
Pr epar at i ospligified and the solid was recrystalllzed from a methanol-ethy! acetate solvent mixture, Hygroscoprc

N et hy | - Nerystalg af2-(t2Heiethylomiriomethei-hrfiiazoigimestiithiblethy amicarohyrrdchiotide thesHresucechy
| 2- n|tro me&edassbcéth%gg iCanfthrrvolptinn of 'ng t he procedure of Exanple 1, a

reactiod®m xture c n 8 I 0- g mo- butyrate
[ prepared by 'e_ ?%%"Zﬁﬂ’ tx?% %lsé Ei/ 3% g:h,lsrgg Acta, 33, 725
(1950) 1, 21. . of di rret - am’'not h| oacet am de hydrochl oride and 100 mi .

of anhydrous et hanol was stirred and hemxérepleo refl uxi ng tenperature for
about 2.23 Preparation ThN-mestat-N[-fi2- fﬁwlmaemmseﬂan%omlvﬂeethe'ﬂmlﬁh\eh'“ ~F¥gppguanidine

t enperature %%EP WP@WFP% 4(§rmm ‘EFFBV' eyangell ge;ga f‘%‘? ?{“’ °fe‘“a"°' A
evapor at i ofy Ffo AT a'lgﬂd r drShwidh ?f?‘r': 'z% @dgé erlo ”"351"5‘
resul tiNgG h&s, FHE reBiiing 1o8etiaR HBbS @Mﬁfedﬂ* ﬁa&iu&ﬁlal\m LR taRH widHAlndd tBe voldife
et hyl acast actrﬁtuhayawermdstecs ibalrded. evapoestaheassodraphe bf theisesitioo bt sitiacby ighagiient
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al kal i ne | dm ve he ere ’ﬁﬁ? V"@ ;/:'ymtﬁaﬁ?:?; eco Pte
acetate an Iﬁ ﬁ é%%:@& ﬁﬁ?@ ergﬁ ake T?teuﬁafsﬁ rag s
wer e wasdee m &f ab turated aqueous SO |um ch or| an wer e
then dri ed. Concentratlon I n vacuo provided a reddi sh 22 0 049 618 oil

conpri sing etAnglysi@CHlclilatest: th@r?ﬂnd'lrﬁtﬁhyl 2625eSi#I194- t hi azol ecar boxyl at e.
Yield = 21. 2 Fgund: 5794 . TwoCAB#8r 8 511 IN. 299821 8 1152 one nol ar sol uti on of

it hl\_ﬁn-‘krl etzlk\él b& ! gv s!temwyé rﬁ gtrpﬁ%leﬁnte afdl. 3’09@ obggg% LH?-%E ofmethyl-

ni trogen ajime §h et b&ﬁd wrig. AftePfiveBildb)d, the solvent and excess amine were
2- (di met hyrmmﬁvbpﬂrétmEoﬁﬁtrhyﬂy-edapotamr ahe heaicias wasprifibeby ¢hrdthtegraphg bvef isifica
was added usinggradierit sigtidrewith ot setateyoerhand! HivemumixtureBls therelygot FraetioBs ernfaininoe
was mai njaNmehv- 2‘%‘“&%"1‘%4 jpeamet g thi 'V@ W}hw’a\htﬂé\‘ -Cyfogyant f’tieh"l’te éhe
deconpos edatﬁﬁ‘/e fﬁ‘f@"’@zﬂ?ﬁ Wmbing ('ﬁ Yigld) Ssy SeSiqiE 'BR" PR i

fol | oned by Shahis cOéufedd: a8UAES mxdg.othz@gd c acid. The resul ti ng react i on
ni xture was Geaeentrated i 0, 46MBLH,as136: tN)es.gsesi due treat ed WI t h vvat er Solid
pot assi um car bonate was added to the aqueous m xture

) .555' ég;’% 53&}9“%% t%t%‘;’%t?"?‘@t%%?e it

conbi ned a Réddury; bist sa:l”shﬁﬂlng eTMnﬁﬁé’fyrl méByRéraih€iniSre ot GROWIEHON-2-
t herefrom ([m(demmrmodmmnet -thiagolytimethgitidalehyl-N'-cyanocarbamidothioate, - N-ethyl-N'-2-([2-(di-
2- (di metHy matyiasinemethy)-4-hizelylipetbuithiolethyl Wieysnegvrgisie wasipearared- 6. 44 g. (449 .
Fol | owi ng t he\ i Qc edtliGeddor EXARSE 2, aze! GRGLEOMN, BE X4, Ule1£QNSI Sting of 6.4
g. of ethyl fc‘ﬁg ﬁ{/%e arngﬁozﬁe Ry Ic) agiosiren, hioh - 4«1&&5&2@5[ &n@t hanol , 4.2 g.
of cysteam ne hydrochl oride and 30 m . of 48% aqueous- hydrobrom c acid was

mai nt ai éd_atThg nme PthM%mefﬂa'aE?omfd)fB@fséFﬁ ; Pksa5) Hzr( l?h 3'%11%’? e
76 %qz a B;road

for about 247 ojl Ifd—g-a% {oyttipits Hneesofy d 25'?138? 9{76
const i tuent?% i3 rc\’/aejbﬂ"i)'n7f4[5\1/§ac %}Q#ﬁf resul ting
Example 5

60 Preparatlon of N- 2-([2-(d|methylam|nomethyl)-4 thlazolyl]methylthto)ethyl N’- methyl 2-nitro-1,1-
ethenediamine.
A quantity of 2-([2- (dlmethylammomethyl) 4-thrazolyl)]methylthlo)ethylamme trihydrobromide
prepared from 50 g. of 2-{dimethylamiriomethyl)-4-thiazolyimethanol by the procedure of Example 3 were
" dissolved in 150 mi. of water. A solution of 125 g. of potassium carbonate and 150 ml. of water was
65 carefully added thereto. The water was removed by evaporation /n vacuo. The resulting atkaline residue

20




evaporation to renove resi duaI HBr The resi due Was then treat ed vmth 50 0
- m-.- of 5N aqueous sodi um hydroxi de. The a%kg #ne | ayer was continuously
ep qo1

extraeted with ether over an 18 hour he et her extract was dried
and the ethgrg Erﬁ@t\é@%lﬁ’n Waﬁélraﬁmldoﬂroﬁ%!lﬁnd fhe [2Ikanc! Genoved therefrom by evaporation. The

2- ([ 2- di et RyllaRY RAIGES Wil dxtacteeiduytir imdshitizutt y4op marhymﬂwe)see rol 2@3
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oi | having tdiseoivedin @hrqf &ter 2" }m ethy btﬂylthto)
[err] (TVE uT &swatg ?P'&sso d 25 ﬁ,qwg?; SN saspéta.owmgebf -
2. 35 ( e thlo &G‘ﬁnﬁk (p.%bared 2cosm.r(gnu| the [praedire 4fBelgign Patent
(SI ngl et , a‘igwésllheﬁélatonwﬁ tirref ot theosamege rtrmaeat ptmhnut’ehqs*rsaEx ddlitign had

stirred soI uieemmfetei:l wae aschenze Vzddv Hﬁ?h F' e"ag Siantihs 'es“'t'"g
met hyl - 4- tzhlreszdylewaf Fh§% l nd ,e 2 e;{a QFRB RAna etgt%glzhyﬁs%aﬁé%g
with N net hWO"U,a "tﬁ’ Pﬁ;'g {1y V\%] ahyn .aimﬁkihwfh.mtm UZ-Sitrovdd -
kept at roo ﬂg,@nd)gfe,g Ich tine all solids had diSsol ved.
Thin | ayer c rorrat ography over sili ca using a 10:10:1 et hyl

acet at e- mp§ hanahaipeCaRulatedh YT BDAE; dB, 63k vNMR1.18y B.8®Fi ndi cat ed substantial ly
a singl e produ@bundThe react i BA3-6h: x HuF4: wils21d8h c@rf4fat ed by evaporation of

t he net hanol and t he resultl t,glmgfaﬁg@ Gighdi (8): @94 Winglat, 6H),
sever al &r ?Wsspﬁ‘g ﬁ(g g%m&%ﬁr‘mﬁ?g&ﬁ b (Ehgtet) 2Hm eﬁhmt;m @HX6.46 (singlet,
Repeat ed tzglf (p,ga idg@t T4, gsBlobmMpet hane yi el ded

N- 2- ([ 2- di met h)FbliBWlﬁy)fl@té'bWIe Noe@umepmg{(mqthylmlag@gtwn -4- thlazolyl]methylthlo)ethylamme and

ked
met hyl t hi 0) elimethyN -metbyitiyd 2leoerﬂtvtqnean1n§1uger9%L W'"W g’\ﬂg& pagtiqnwes wor eﬁzuop

reacti on nel !ﬂdﬁ Rigdy ‘biﬁézed;ml%h fg‘%‘ﬁéé“}‘ " @.za% Teor addto.
Ithi me _
6. 71, N %9 m yt o tallization from ethanol. 4, H, 6.47; N, 19.60. The

corrpound had physi cal characteri StICS The nnr spectrumin
[err] (TMS int e(riaakussanamlm- dy, sleowst, 603 MNoR2-%6w ﬁg‘%r?%aks ([err]): 2.33
(singlet, 6H), Rudd (singl etC 43119 H64% Nygl-80: pPel02 2.97 (doubl et

3H), 3. 48 (mul tj pl et 1)-4-2Hid28 lﬁﬁethyﬁﬂ'oﬁtﬂ)/lanﬁleﬁﬁas
(singlet, GE %ﬁ '°°° f o (%Jﬁ 'é)mm%ﬁﬁe)to.emegmw p-ipy{dirhethylamino-
N-4-[2-(dime ._%jgﬁ, miﬂ:retrbl aﬁeb yh-]etmweﬁiarﬂWe—m@trhw about 89—80°C.
2-nitro-1, 1ethened|amne Fol I"owi t he procedureo e a stirred
sol uti on cont ai Avisiygs Salpulaped fof Cdr'zxfbgkﬁﬂ agn“g h %%

hydr ocfilor¥sde, Bawpd:6. 48 g of bronmomet hyT pht m dobut ketpne .

[ prepared by the procedure of Chem Li st)sxama% 1385 (1955) ., 50, 5573c

(1956)]; in Bholatiords NehR AN -2 2 firhe@miietinanbethydif4-thin mp@vﬂﬁ‘@r
5 hours and V\IaSpAT:golefbrCﬂdﬂ mebarédcxtoat:aqnins o89rus of Bl em‘f"@ sou‘gdv@ Tgmet%bﬁm)

10 ml. of ethanol. The stirred at room
Svapor & | o® Ie‘hmmwnﬁ @é@lgn J methyhsothlocyanate - was removed by evaporation in vacuo. The

2- (di net hyl ar?‘F rﬁf om '&3( 23( 'E}{érte sm:hhﬁﬂm)-@-ttﬁéiolﬂ]rﬁeﬂmlthiblhkhymlourea
resi due. The fL) kbrntahﬁfapwbva‘rlsanaet using aEﬂ;‘é‘%ﬂ%{:&‘;‘;’s‘
sol ution was tphRidad hC'e.‘il'm Qtdﬁtﬂgoﬁthﬂn@mm&m @dantitiesi of Wetheriol apfthe gy !

Wii'l e the 85)|d$bt§i§iﬁgﬁﬁ$bdﬁ@lc peing weredomtﬂnqﬁa"d@F3‘8‘?%“}’{9'&1%’%%‘1'H‘iafefﬁi/“d’f’a?"é’o’\?\feav'"g as
added and the rﬁﬂ@t}l%@rﬂg“rﬁ%*‘@f%’"ﬁeat ed to refluxing tenperature for about 2

hours. At this point, o{ 85%,Byey azi ne hydrate were
added and the h 'Yﬁ‘f’gca?d'r?fl Léafggr nadh tht:'enaé 3sty® hours. The reaction

m xture waget hen d1 [uted with 4 vol umes of \évatjer and t he aqu S(&{ﬁ‘% ggeet 6H),
nmade strongly basé emidpedtrueoin COON TMSotemejistanday 'i}f; ,# broad,
resul ting al kasd melet,aly)efi OQ/\(d%Ub!?kt3\"’aE?"e‘d‘"gS‘n%'T)'rﬁ.ﬁ?Z§ %/Et’\;nﬂ m F?% Holgiel - 257 (bros

hour period. e Bl § ’qédcsqs@mﬂoém &t horz. papslrbhenatyloihs>

Vacuo t o' prpv ? apo;éiji T fou4 dcetdnitriie %@kgphdebmSp!utlomfpﬁémasf thyl
brown oil; 5\_/\/egz La:e; I.%QEE’F @f a,(rﬁ&%g/a@todmﬂe ous bqldsmil@et@n'fé‘ reggians tent

me at 152, lﬁ&perﬁﬁ&, fod diut DS hourat Which tsee thg solv iy '°“ %‘e eyt

miskhyiln-l2-
.. of th idye slayylyery ghe netoyleld i y
?ret h)anol ew%rl g%( qttvtaéa"%"taﬂ“‘é“'§’8m‘t‘l 0%[ e;gm sz of N- rr%t hy I9 < O

1- et hyl t hi'o- 2- nd f,raetdaklgiRears, assi; nH,mztshan,dlsm SQ)|5J§§I on was added t hereto.
The reaction m xdoUh® Was nai ntGashess H16.6600M BdhpeP-&t/lr e for about 24 hours
during which tine evolution of nethyl nercaptan was noted. The progress of
the reaction was followed by TLC. After the reaction had gone to conpletion
accordl ng t6 TLC anaI yS| S, the volatile constituents were
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L ey N Vacuo and T es e due dl SOTVEE TS 9 1_ et hyI :
aset at e- net hanol sol vent mxture. Th| $ 65 solution was placed on 15 g. of

Wiel'msi | i ca’ and the chromatogram degepg@eg18i th the sane sol vent 23 [err;”'
0 049\6’18 m xt ue. Fractlons shown by TLC to cont ain

N- 4- 12- (digret hyl a 4tham§1‘ %

2-nitro-1, {JE aé’% G ko i m Q(Wg'@efhﬁé "jﬁm trPaé&(‘fl{lTE%W'\b\/'@?'eéh"(':gn%l ned and

the sol vent avsamha&.e ,sre;ss»édhﬁ; 4@Eh BE . drlafkceyP PfolicRestBSHAmld8@idiarbanate to
resi duals guomi. d?ememd] wh:lte thelsupansioniva® beilidstisredjatamblebthers papatire\asbluti@sof 9fi6 g. of 2-

t ol uene fdiZ (d'\éw Th t)é@lazekyﬂ gb\dﬂhIObezfar!almn gwgeowmmmwdww a%‘;l‘-iom
benzene pr'B e v e "5')a er yrpa &
SRR S g LR P R
49.56; Ko ¢ her Iat stlt tio h J iV regidue

by mass Spmﬁdnli graihéd )ﬂﬁdr&shcﬂ’luﬁn@.fa @&ﬁerﬁkﬂmoﬂ.%hm&@amﬂl&ﬁqgl%yl dbdtdte cgﬁtam&ﬁ
71, 58, 42ncregsing qyantiges ngl a_'sthiyl IFeecfiang corftaining N-methyl-N'-2-([2- (dtmethylammo-

S T

nor phol i not h'A‘Hé\GﬁJ edidutleedny€rsees @ 546 Wass@pndensedswizh et hyI
br onopyr uvat &oilira: yi el d et hgl49.2s;( 4, sRT;piNdhé.10p O 145, ) 8,20 162. azol ecar boxyl at e,

mel ting at 129- 130[err after: recrystalllzatlon from

a
T m n arghgave the s n
C51I1C2|40r I HYP ‘E néigt fﬁewﬁ}éﬁt‘? g st'gé(lgo gat%r E%‘@Hilé%?
g 1H), 7,18 (doublet, 2H)
Fol | owm ng f#he%acé% Ee@ur@ wa &us?ng dilGhy iae nes%tf@{ynmsmfrmhteaéteta atsJ&et-
cor r esponding gnateliala Nohethylie2-4{24xtihethylaminomethyl)-4-thiazolyljmethylthio)ethyl-N"-methanesulfonyl-

2- (4- nor grmlahiniomhyﬂtaineﬂ. M- 378 afteheecrybtallization frggn ethylpastetespect rum in CDC 3

(TMS i nférnal,_26.s ar ) Sho e oW ng S|gnals([err]) 2.55 :
(rmul tiplet, 4@% tcglg‘ﬂ % bl tgfgl Lé'%l%:%‘l tiplet, 4.70 (3H), 7.13
(singlet, 1H) nigieact i on of & thiazol enet hanol wi t h cyst eam ne

hydrochl ori de by the procedure of Exanpkample8i el ded
2- ([ 2- (42 riseqsration abreethy Hy' -M&t(wmmlawn]omthh *hﬁze' '&!t'ﬁ 'tameﬁaﬂ Nam'if a igige

fol | owi ng phydpicdpn '@ 3] ‘Eﬁ T’ fefj gntal _9 1_29 J%;r%aq_ ethvl
e i
r@&ndu

i nternal st s
Wértslhpi @inglRl ddﬁile‘i\t él& foRttdchni emp?oy

u

2H), 2. 3- 3yhb phrbilylsoid

(singl ebks elllrﬁaceﬁ(ddomaln iricteesi qmadme‘ nethabiashk elugnt. Frdvtions shown by TLC to contain

2-[ (4-t hi M-olety ldmma@id@wemmﬂ-ﬁ@ma'x‘lméaﬂ‘!’@&twfﬂ'l'{"tmg}l{a?'d":e fo;':;\ed in ltthe
- ractions. irituration o e resuiting

ﬁ gt Ey: 1ab%§| (:r‘ IP%YVHeE?(g%}nga Iv J:ﬁﬁn r ég}l ization from a methanol-ethyl acetate

; .

rrethylthd, © ﬁ mtrollet enela}'rr\‘ne mel ting at 151-153[err]. after

recrystalli z&mlwﬁ CGalcofated: NBBBIANOH, 6.856 N, 2848y | O.883t a8.998d| vent m xture.

Anal ysi s Cal €t ed: C, 45¢.3992:HH. 81N, ?515&80795?8 FHUR4S- . C, -

45.23; H 6. 24I!ovHi t;1§ a§o§/ pchedure, 2-{[2- dlmethylammomethyl)-4 thlazolynmethylthlo)ethylamme was
Exanpl e J-zre?c'iéap@fta $-9r@th9l N-nitroisothiourea to yield N-2-{[2-dimeth lammometh -4-thsazolyl]methyl
N- et hyl - Mhiofthy{-NZhitecguinidinelvhich metaata yda)-145.6°0) a’iﬁﬂ}eyﬂyi eth@itdasthte. The
2-ni tro- 1,cempedridaree dirivd hechTiTeategaphy ooy skicrosing bn etbﬂ@cqtam@etaanl spMERtipiuee 28 1
were carriBYSHIN- start i ng with pyrrolidinonethylthio- acetamn de _

hydrochlpri dgnfiieY cGbdadd!® cf 81720V 390! N, 56359/l dk:

Found: C,37.88; H,5.41; N, 26.10; O, 10.34.

Example 9
Preparation of N-methyl-N’ 2~([2 -dimethylaminomethyl)- 5-methyl—4-thlazolyl]methykhlo)ethyl 2-nitro-1,1-
§5 ethenediamine
Following the procedure of Example 1, a reaction mixture containing 33.88 g. of ethyl 2-0x0-3-bromo-
butyrate [prepared by the procedure of Siefert et al., Helv. Chim. Acta, 33, 725 (1950}, 21.52 g. of dimethyl-
aminothioacetamide hydrochioride and 100 ml. of anhydrous ethanol was stirred and heated to refluxing
temperature for about 2.5 hours. The reaction mixture was allowed to remain at room temperature
60 overnight after which time it was concentrated by evaporation /n vacuo. 100 ml. of an ice-water mixture .
was added to the resulting residue and the aqueous layer extracted with ethyl acetate. The ethyl acetate
layer was discarded. The aqueous layer was cooled and then made basic {pH = 11) with 2N aqueous
sodium hydroxide. The resulting alkaline layer was extracted several times with an equal volume of ethyl
- acetate and the ethyl acetate extracts were combined. The combined extracts were washed with water,
65 with saturated aqueous sodium chloride, and were then dried. Concentration /in vacuo provided a reddish
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SETEET L TY 1pyrror “07(4th1azol ecérboxﬁﬂlﬁa*féwyi‘\/lP 8181 B aF Pl o
-after recrystallization froma tol uene- ethyl a%:/e't ate sol vent #gguﬂaerlr\l]
spectrumin CDC13 (TMS internal 'sta'nda'd'- gpd the following signals <&/
_ g[grzkj): 1.40-(triplet 3H), 1.82 (nult 3)4&9 1%), 2.70 (nultiplet, 4
(1 (singlet,  abhs ‘Exrjm 2{ i idinorehyi)-mekify1 4 SHidagfbuatboyldth Yield = 21.2 g. (Q%).
2- (1- pyr ol i Ui R QB Riravadminbiterd bPezck ewiat Suanioh of Inlriem trigdwyiberahy fige ndHE o din an
T s a0 9% T PP i h’a‘"gff%‘é fiolara %’%’ﬂ%ﬁ&aﬂ?&“’
, . nlatal 1 0 ml.gp in wis 10 r'about 1. . , ion
(singlet, é_kgwi)a(tgr?w;%o:’:;intainéd fg"'a%d 'tlSoYvna :glfdtlo . fgervghi i feﬁiﬂﬂd@éwr;‘p%wdﬁy?heﬁutigus
- _ - itioqy : .. af | ‘mi. of THF followed by 50 ml. of 6N aqueous hydroc oric acid. The
'[2 ( LZ d( 1- pyr ‘39 'lé?r%&h%@ﬁ%ﬁg ; 'lsli ?@rﬁ:ﬂe&!'iﬁ gé)zvdglﬁd‘{tﬂi’d rgéidnelnyttmweﬂater. Solid potassium
i hydrobr Onéaﬁsﬁaon Svas idebiab kiezRdedus eixtirs ap pd Faliglhe FYyling @ ﬁﬁlﬁéin% e 3
f romt he abosgraltydiseodislidimesiwitvegvalvelymesef etbivt asetRieibe pY! 298t R%%)raﬁ ere sga\,a d
ni t r oet hylenesmtined apdthg¢asbined extracts dried. The ethyl acetate was moJEdsm %441/ )l/aQ:D fo lelve, as
N- -N - § di lami; -5-methyl-4-thiazol thanol;_yield = 6. . (44%). .
AR f”}s%f 2 'g%fﬂﬂ{g%ﬁm?kr ok Sy ool riedi g obéthyll2-(dimethy-
froe : L afin ﬁl -2 b AolehBthartol, 529 dffatsamirie hedrochipdde/and 3P mi- sSiepqueous
roma met hapgys Y beidwalnadirtaingdlav£teinperatate af @bOUAWQ.‘F}/‘-Q\dS' a@.afotg;ﬂﬁ :
gnts

47.04; H, 1. 49ourd),Thd Beabtn nfQure was Fenlgsiend the volatile constitugnt im’nﬁg‘g%
19. 04. ExanpHek fedidir wasayise jritupatesfwith ethanol and the ethanol removeéd bﬁ;:% tior to

odium hydroxide. The alkaline layer was

N-met hyl - N - ﬂsﬁﬁgﬁfgﬁrmgpﬁggwwFj}%-ﬁiﬁ? %ﬁﬁgﬁiﬁkm{ehyhtabd wysedrieg|and the ether
P b

hera for about
' regylting
e restdual

2onitro-1, - o s it bRgarihemaing) iveobimethyltei
: Rgarhinemaiedjionageyl-gthizz t othyl-
anpl e 11y tﬁ?ﬁ\e r@&r\lnmga alb&&e&é%; ptlds mrge'?'n;rcgmma WR§ q)tpfp\grzl;oileil%%z g{% él@fég

1- pi peri di notphysaichératcrerddcshydr ochl ori de.  Et h}%@go < the following peaks (6): 1.48 (singlet, 2H)
an} .'}v;'( #%3547 in

Cos 1P | asaisnalen mpriiRISe %ﬁ(ﬁm%u}(' ?tEiE.é iAo 32D (GrbeJ2H).NT |
(triplet 53'{5 ing the prée?i‘ﬁ SEbmbIl's, Qe VARG SF 8EY. BF Z-{1)-dimithgil@minomethyl)-5-
(triplet, 2Hmarlsig i thibleth{pEihine 10 i (oTtHethariil wbs tredtel] WiBNAEUE |-ofhathio-2
H, 4.45 (qYatdefhlienediline. The 2dactiodimbglre tvas Keph at room temperature overnight by which tirfie all solids
2- (1- pi per i dinaoEécel )Thit-laver @mwmaﬁrﬁ%%sw 3 20:10:1, pthd sestte methanol e
sl e i B SR M Lt
>3H) | F7) (3?330 i @':4 ? ehterI:%jll'nélsP ’pro% ng egn WitteNglrRt Repdbted wituratio( Swithy|celd, 1.2-
5 o L. L9 ( i %I eth jelded N-2-(_[2-dimethylaminomethyl)-5-methyl-4-thiazolyl]methylthio)ethy -N’-methyl-
- ([ 2- (1- pi pefhie-NLEMbrRMain fdrimbdinahe bonetshgtion IMietspe ot APP 1P He!06°C-
E[I_:ngid;]?bf OmI dewg;iy§tal'l i zeq fromiso- - ropan | . The nnr spectrumin [err]
ernal s meac%mg;gg% 1}‘&@14£w gg'g?gnal s ([err]): 1.77 10

(mul N-pl et 3 6H) Fowds- 3.8 (8H, et's), '3.97 (singlet, 2H, 4.80 .

(singlet, 2H), 7,80 - . ; :

: ' ' h p%brtﬂgljia@tthe fgllihmnggphqtaca( Mampaddristisdd) . The pr

obt ai ned from t Rfe AROIBctAR ih CDASTMSAntBa swhddqd)ththyiollowir?g éer;?sr(g): o5 psﬁrglet, 6H),

hrret Ey: t hi 0- 2a01bibgl@-3HE R18Y Irertipieti2iiie2-97ddgyblet. GH), 3.48 (multiplet, 2H), 3.68 (singlet, 2H), 3.82 (singlet,
met hy| - Nea 22H).1667((singhtoldd.i 183 MR5PASt SR ‘?Q"ﬁﬁi azol yl ] met hyl t hi

2-nitro-1,1- ethenedi am ne nelting at abog(ram;,.gqo{o]sc. : Zlf't eIrO) sthyl

rAﬁClr ystal lCia\IZ aweng&;, QPR A (HRIAT Ry atigizal BbunoN eethyl PHitror h(-ethenediamine
al.ysls cul Gofidhingdhe #Bceditice oFExabpled; a bjrreti@olgUpnEgRfAIfing 3.2 g. of dimethylaminothioacet-
48.72; H, s 9dmidblhydidthigdde, &@i 6.48 g of bromomethyl 4-phthalimidobutyl ketone [prépared by theng:ocedure of
Exanpl e 14 Pr Ehem. distyorf9ofis8s {1955); C.A., 50, 5573c (1956)}; in 50 mi. of ethanol was heated at refluxing
N- N -0t ra f F@o rs and was then cooled, Volatile constituents were removed by evaporation /n
zms: :“é' 1N1- 2 é%oé |§a&\1”:%§m d#ﬁi@%mo%{ﬁ%hﬁ&mﬁmﬁ&iba@i)tyia_:]omshshyl geiii-edlidt tegidue. The
P RéHvadMtilEed WiBbdt GthBgpurifi@atiseact i on sequence of Example 11

starting wWsb h t hesdhaias weopremieddontaining thelqbenelppadugtis Sm- of methanol. Wlt_:iﬁe t'?fg solution was
being stirred, 2 ml. of 86% hydrazine Zydrate were added and the resulting mixture heated to refluxing
temperature for about 2 hours. At this point, an additional 2 ml. of 85% hydrazine hydrate were added and
the heating continued for an additional two hours. The reaction mixture was then diluted with 4 volumes of
water and the aqueous mixture made strongly basic with concentrated aqueous sodium hydroxide. The
55 resulting alkaline layer was extracted continuously with ether for a 24 hour period. The ether extract was
dried and the ether removed therefrom in vacuo to provide 4-[2-(dimethylaminomethyl)-4-thiazoly|]butyl-
amine as a brown oil; weight = 1.81 g. {42% yield from bromoketone). Mass spectrum: m/e at 152, 138,

128, 112, 96, 79, 71, 58, 42, 30 and 15. . _ .
A solution of 1.1 g. of the primary amine produced in the preceding step in 15 mi. of methanol was
60 stirred while a solution of 3.20 g. of N-methyl 1-methylthio-2-nitroethyleneamine in methanolic solution
was added thereto. The reaction mixture was maintained at room temperature for about 24 hours during
which time evolution of methylmercaptan was noted. The progress of the reaction was followed by TLC.

After the reaction had gone to completion according to TLC analysis, the volatile constituents were

removed in vacuo and the resulting residue dissolved in a 9:1 ethyl aeetate-methanol solvent mixture. This

65 solution was placed on 15 g. of Woelm silica and the chromatogram developed with the same solvent
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FoACeT am ¢ € and et ofiowng 7

nterrredl ates viere prepared 25 Ethyl ' S @
- (met hyl et hyl ami nonet hyl ) - 4-t hi'azol aca&? Pat e, a non-crystallizabl e oi |
(nebeI et hyl am nonet hyl ) - 4-t hi azol enet'hanol” havi ng an nrrr spectrumin

err] ( TNSnibirer Fradtioad stodarhy) TLShiowiontgint Nrd-(7-idirhegvdamin ome ‘“i bf ?'*N e!m'
ri pI et, 2initro-124; @&n diamigs fermed3jpithe abovegeactorywer f° 'l“?fm FLQ%“

! | Ed S rom benzene provtded off

4.73 Ft@tco fr5ct vmg esnd m
2- ([ 2- ?Irrg?w §§fg gﬁ{eﬁbggge t?]d'% a" %gtoﬁy o) et hy am ne having an

nnr spectrumin TMVS | nt er nal standar d) showi ng the follow ng
signals ([er rAr)alys&.CQIBul(tEdl Ol 48t82; 37,402 . I\522g%| $gt023, 2H), 2.33 (singlet,"
_3H), 2;2-3.0 kawnditiplets, Gl-ﬂ9558 W.3-2baghar it Ssi%¥ et , 4H), 7.03 (singlet,

1H) . The abo pr ”%éf{?& m@ig%{zeaﬁlcéy rﬂﬁ"sﬁe@tr% Fasl2Y e at 236, 212, 194, 178, 153,126,
e

1- et hyl‘["hl [;gf;r
N- et hyl - (‘1 yI am nonet hyl ) -4-thi azol yl ] net hyl t hi 0) et hyl

2-nitro-1, 1 et hened| amne nelting at 1E4armig@$60. after recrgstal lization from
a net hanol Pedphvytloramfét-raetw%wé-tmmnﬂ%t"m%hv')ﬁhﬂWW@m'“@?‘ YRaftedt-c, 45. 19;

H 6. 71, "N ethrz 'POhe procedure of Example 1, mdrpho?nétﬁbacletamgiegrgdromwn%g waSconB&REP RN

15 40 PI’ ep ! m§£ ield ethyl 2-(4- holinomethyl)-4-thiazolecarboxylate, melting at 129—130°C.
‘N-net hyl - %E E&. ok t?a @tﬂhgﬂéﬂéﬁg&)ldﬁethhhm& sdhemerhispre hi 0) et hyl - N' - ani
-nocarbonyl guan| di ne. About

N- et hy| 20N - ZA%VL’B(QEICH'E*F‘MI%% %@ng engr )Nzg"tggl azol yl ] met hyl t hi o) et hyl - N'-cya

noguani - di ne fe di ssol v&d®t oY 88N aqueous hydrochl oric acid.

The resul ti ngpa.gwg i prdRGurd ot %Qnetzoﬁeeawemser wadTRiueRt td MBREFeRboHdMgl thibzole-

about four rlaysmol, ¥-RbrbhdinGHaBH- AR Gnetiah6l, hdving anem\spettrioy ie COPREMS iternal

‘tion in wactandardisbowiegihi following ssnaétﬁ@ Z%dmydt!plstr%335—3 90 (singlet plus muitiplet, 6H), 4.70
N- et hyl - N(3*2~'('[32‘s'mi?tn’é'9 I am Kféﬁc -4 thi azo

[ n et

ctign: of chorl ocedure of Example 5
ety ¢t OV T el ERS Ve.g& BTRARL oG "7 B e

noftls

e et hanol rermve
evapor at wn Ihesp*ee:mndmecmnt(ms\acbrﬁahaa-eia;u) ‘ﬂaﬁvmgaﬂé fobibwihg sigreth (B o:ss (smglet 2H),
i sopr opanol2.3-Rne(muttipiet, 8H), B.Ae3.p (rochintet pWasmgletsl %ﬁ-t7el§ (giradetdify est ed vm th év«Xt

acetate. The Eol "gab%t’"&%‘@“ E’Wﬂ éd‘hb | 'E“ﬁ Aé(;r‘]ﬁi _ﬁ‘:'azo,y”_
obtai ned W‘% tﬁo r%?ﬁ-m Sfﬁ at nTro methanol
2-([2 d J‘{),,e azol yIt 1 0) et hy N am nocar bonyl gu
ani di d| hydrochl or| de nel t| ng at 156 5-159. 5C Anal ysis Cal cul ated for
[err] C, 35 8Analysid, Caulalg: (@, 45.027. §26.219, N318g8. Found:
C, 35.64; H Eowsd: O, 17.70346¢% .62 Y5i856anple 16 Preparation of
.N-(l rretg%/ll ethyl)-N - 2 ([2- (di et hyl amgyonst Byl ) - 4-thi azol yl ] met hyl thi o) eth
TEIEDA %brdbﬂ@metﬁylﬂ@@fﬁzl(ﬂfx\/rm:&%rﬁ&h hilafo@mafeﬁwlm-f.d)aml 35itrorn-of '
S|Iver ni t retfienedismiié of I sopropylamne and 12 m of 60 ethanol. To this -
stirred react Tmamexeqyal@emmacaddedméxmlm1| wnte efrieg 9@t SFPg""@M'thﬂﬂ"%}'ld'"°me‘h‘/'th'°’
N-2- ([ 2-[di londe to yield the following intermediates. . i trom.a toluene- -
rret hyl ) -4t ng%i '@i@ﬁ B}°é%°ﬂ§??"yﬁ*e VYT T Yo R T R TR (B A et T =t
and 15 m f}Q nCD @rmsiiﬁﬁﬁnh&&naara)té%ﬁedm&foﬂi&w:»ﬁdéiyil\alata):alrﬂm(ﬁaret3H) 1.82
t errper at ur e(n'ilﬂ'bleﬁbﬁ!,lﬁ 70 @hutiples, IHRBDOZ (singlet, @H), unmuateprzsbs 7 {singlet, \Ahi ch forned
was separ at ed 2fypyriolidinamethyii-4-thiprolerietheegl. Nrodapediim  IptRrn gﬁ) gl gave ‘hg
Evapor at F‘br{dﬂﬂ“”"t igrals| () a'?Ye"%fH’dP"t‘tﬂS”\ﬁa?éH‘i“Hﬂg'e‘yf@r a%‘saglﬁeé’wdﬁ iy .
chromat ogr ap {Boidibdrfdtn MBI AL AR Rirkihd Bl &SI s cﬁéraﬁ'zed from
sol vent mmgw@amnt al ni ng % ethyl acetate and 2.5% nethanol as the

el uant el ut ed The abyiaming ottsined from the above hydrobromide was reacted with N-methyl-1-methyithio-2-
§5 nitroethyleneamine to yield N-methyl-N’-2-([2-(1-pyrrolidinomethyl)-4-thiazolylimethyithiolethyl 2-nitro-
1,1-ethenediamine meilting at 119—120°C. after recrystallization from a methanol-ethyl acetate solvent

mixture.

Analysis Calculated: C, 47.04; H, 6.49; N, 19.59.
60 ‘Found: C, 46.81; H, 6.55; N, 19.04.

Example 13
Preparation of N-methyl-N’-2-([2- (1~p|per|dmomethyl)-4 thrazolyl]methylthno)ethyl 2-nitro-1,1-
" ethenethiamine
65 Following the sequence of reactions of Example 11, the following intermediates were produced from




N-(l_ rrethyl ethyl) N -2- ([2 (d| rrethyl ani norrethyl) 4- th| azol yI]rrethyIthl o)_ t
cyano- guani di ne. The conpound was an. oil. Analysis: Calcul ated:” -
49 38 7.10; N. 24.68; S, 18.83 5 0 048,618: C, 49.08; H,

7.19; N, 24]7 ﬁdo]tﬁ};}' Er‘% 1'26(d 6H); 2.37 (s, 6H); 2.65 (trip,
pipetidin 0 4] ]

2H); 3.45 (db,” @hyibli-p per me ;soxeczmbxyia%e .%amégsats&ldbrcS 23 (d, 1H); 5.81

(trip, 1H); 7.08mfia CDd:ﬂ;I)T;MSimSmAl sian(mu)l davghetollowlihg) sidshis (3): 1.40 (triplet, 3H), 1.53 (multiplet,

Exanpl e. 17 Plﬁébaﬁé_ﬁn@mle@ﬂm 3.85 (singlet, 2H), 4.45 (quartet, 2H), 820 (smglet 1H).

RIS s T

231 g of 2- 2141 mmﬁ.h%lynmé:gm@&maﬂ &m?r ¥robrotoftie OdrfddMizb R HoREiso-
and 1.65 g Ofprobarl‘ul t‘l'he)ﬂﬂr ﬁ)ebrlﬁr(ﬁiﬁl intelhsl fardaidnshdWedthe falfowing signals (8): 1.77

acetonitri foe (mq'm‘etr%@tsrérﬁ (a5 myitiptetsh, 8. Susinglet atleiSl (singlesf 2H)T - &0@@@ aﬁu 362 foorad,

about four 'ﬁi aannea['y \An/g}ngh?'t in {069l \\r/een voa TRacHE V!L&a’d%ﬂy -2-nitro-
The resul ti nqthg,,g,?éaq,ﬂ-@ Wi 5{5‘.{,{5 hé@" @ QY n’iltl'f 1:% et%’# %}£§1 1-
as the el uan@theﬂdaaﬁdeqmmghomubw kamz£ ﬁ'ﬁdrﬁ&ﬁarﬁf & Géetéi\?s!oﬂent
conbi ned atfd mikhteresol vent evaporat ed theref rom to yield

1-(2-12-(dineth I am nomet h 4- th| azol yI nmet hyl t hi o] et hyl am no) - 1- net hyl t hi
0-2-nitro- eth (:2““9%99 % %@ %t % 68.5-70.0[err]. after
recrystalllzatl rom ethyl 0 "Andl'ysis: Cal culated: C, 41.36; H,
5.78; N, 1#& 08; S 27. 60; Found : Exampte 1@, 41.54; H 5.61; N, 16.14;

S, 27.54; A reasabticdrof N ixdtivl-8/-2-(02- erpbﬂfymd'xyfafrmmbthﬂﬂh-g\laﬁlyl]methylthlo)ethyl 2-nitro-1,1-
1-[2- ([ 2- (di e Iaamenometh | ) - 4- th| azol ‘]Ometh Ithlo -

et hyl ani nol - 11 eta tf“"ﬁlsf‘i F’@ﬁ’é’e ) S f";’ owm erﬁ%pe M §rr§t2¥§a’a'ﬁ‘€f
20 nm of eph I“Cichyl j\gﬂx& c; écﬁpﬁ{eaé Mnec sgllz sﬁ F'P 8

hours. The sol ve tm&w m@mmx z ymaua@pﬁa&dgosh Amnd spdiurh @8 WDCI,NIMS internal
resi due was etandandisbgyisgine dollowing signdls (B LI (miglea 381, adB Giriglee|3HL 268 (dueadtn?H)LBR0
The desir e%@ﬁ&ﬂ&@@m?@df’m {singlat, BHI0B20qsingletnti): et hél/mg acet ate sol vent

m xture. R yI]methyIthlo)ethylamme ha an nmr spectrum in CDCl,

N-2- ([ 2- (di t}%?’“‘" B ?@b@'ﬁgﬁgra' ,_?;’;JS ;ﬁfé{ﬂﬁ& St 2 FS

yl')  2-nitro-1, fie rnaru,da&ea%&damtrpm ethN S thlyBio- Eainwhﬂéredmmcm yield
44.78; H, 6. Nimethjl- NJ:%([ﬁﬁnetl@]eth‘yﬁmonﬁwn@tmazolyl]methylthlo)ethyC 4 2-§69-1,Hethéneg@mine
N, 18.32; 95 meing 3t 1135116°C. afigyrectysteliipatign frgmggne(tlynolmw acgtat;e@o(vprpt,nﬁxtugH) 3. 40
(s, 3H) 371-3. t 5 H; 3.83 (s, 2H); 6.54 (s,
1H); 6.75 (br, YQ'%L%‘%B%OE Ejﬁ)%bjn) %é Egﬁfm) Fol | owi ng t he above
procedure;

1- (2-[ 2- (di net hyl am nomet hyl ) - 4-t hi azol yE*amy!eh | t hi 0) et hyl anmi nol

ret ! oS FPERe B N -l oT o RS T erRyi isv ¥ aminocarbony

3- di met hyl amPHERIBoVL artk NG el 2020 Hon ey 2 BN LM EH IRy R%cysnogus
di met hyl ani an@Wir@JﬁE%ﬂécﬁm §t§§'ﬁyb s "%?}i OB DROHCARind Golution was movss 10
N- 2~ ([ 2- (di medniagn amnaiaﬁlﬁérhgdreturéfdrlabmGiuybﬂymbhmlet:dshsm)JenithybreMen(réndlem swpbam
i nopr opy! ) 42 tigp i yeego. Trhe eQSIq’emamsam rrempeisingl Mewihyl- Wﬂa( Q!@thv@m'@meav&d‘thl@o'vﬂ
47.74: H gfthyNno) yl A h q onylguamdme dlhydroc nd l?% eal;ovzg{eact[\?n
no [¥]
t

lyes
w (o] (ae it Ry Sl

2. 23- 2. 28 (Uknghaw W @ap f ardl te Jci dbtaine $aliZedird rméb $rofnBLts yield H)-metﬁyl-?ﬁ
(s, 2H); 3s5s82- ([@-skjlm&h{)lamxﬁorﬁﬁhx&)ﬂlﬁkhﬁzdﬁiﬂn(eﬁxyltrﬁm)étml -N1- H)‘ltnot?a.rlio]:y|éea,nld]1-|e|) dhydrogidpride
1H); 10.2 ( b,mem]}g{yt 1566.5—158.5°C.

N 2- ([ 2- (di met hyl, egmmfé)c,%t&wso' %, 2y L.t w 696! opr opy|
2- mtrollethpa,g f 3d0- 5 ewsat@ga
recrystall sszati on from a net hanol / et hyI acet at e sol vent m xture. Anal ysis:
Calculated: C, 47.04; H 6.49; N, 19.59 Example 16
Preparation of N~(1-methylethy|) N’-2-({2- {dimethylaminomethyl)-4- thmzolyllmethylth:o)ethyl -N"-
cyanoguanidine.
A reaction mixture was prepared from 357 mg of silver nitrate, 3 mi of isopropylamine and 12 ml of
&0 ethanol. To this stirred reaction mixture was added a solution of 658 mg of methy! N-2-([2-(dimethylamino-
methyl)-4-thiazolyllmethyithio)ethyi-N‘-cyanocarbamidothioate from Example 4 and 15 ml. of ethanol. The
reaction mixture was stirred at ambient temperature for about 18 hours after which time a precipitate which
formed was separated by filtration. The filter cake was washed with ethanol. Evaporation of the filtrate and
the washings yielded a residue which was chromatographéd over silica using a gradient eiution technique.
65 A solvent mixture containing 97.5% ethyl acetate and 2.5% methanol as the eluant eluted fractions




N-2 [[2 (d| rret hyI am norrethyl) 4 th| azol yI ] rret hyIth| o)et hyI N -(2 hydroxyeth
yl) "2¢nitro-1,1-ethene- diam ne obtal Qaé ?s‘laa glass, was eluted froma
silica chromat ographic colum with a9 et hyl acet at e: net hanol : amoni u
hydr oxi de {dotatingsp.  @F(1methylethg N -2 tdime@hydsmitdraetiiicdathiazolfllewethyithiolthvidN" @veno-
si | i ca usi supnidingsthe compeind wagiamehi um hydr oxi de sol vent mi xture. [err]: at
2.37 (s, 6H 1Angzj§9 éatuauta&d 2Nap.38- &; PP Wdd.del Psakes 4H); 3.74 (s, 2H); 3.85
(s, 1H);sca. 60 (nulti pdaboginHend:vead242H) s, 18658 (s, 1H); 7.11 (s, 1H);
oo (b i 0 o LA S R0 AR ) TS 2RSSR R
N-2([2(d ’%‘P?I wgy fj‘qﬁé B 2
-nitro-1, 1&dm4 ga?t]? 3 %1 T 3 uri-fied by chromat ography
over siljpca using a 95:5 ethyl acet at egsRioiaol sol vent mixture as the

el uent . Thereps8pa WhN-2MR9diMBth@aminobthyB4-thezélyiimethyithidyethy G §2-MNathbi@thyh-2-nitro-

Cal cul at ed?. 1-élheuh5lam'®1e H 6.71; N’ 20.27 Found: C, 45.32; H,
6.71: N 20, gwgs pggrfg corB mf g221 ggf {{2-(pi %qu‘:mo ethyl) -ghlaz H,metgyl

(db.  of mm a g o1 urra : ethy; ‘ E nl tion
1H); 4%) % h z ld(é E - Utf d%e‘ehhcagéi ,Q{ %ﬁﬁly !

2-nit ro 1, Gragtiche naw m.': toldhiainN@e dadired frewért cambinéd wrmé IsGIiiirithﬂad%Yated
chr omat ogr toptefrom e viekd 1-R-{2a diosithy mogﬁﬂﬁl)-i-tmmmme@twh iglethylaminb B hmethNiHkB2nitro-
(0.88 sp gth'ynes%P%hMelmwaP@t &5+ H0"@ [aftefrTecrystalization framugtind pegtatecy| cul at ed:

C, 41.67 i&gi’ Mhcurtene, Fﬂgi’du, 578; N,16.08; S,272%0; 41.38, H 6.21, N,
21. 87 Exarrpl &Fo reparati of) 4064; H,5.61: N,16.14; S,27.54;
N 2- ([2 (di net hyl am nonet hyl )~ 4-t hi azol yI ] met hyl t hi 0) et hyl - N' - cyanoguani di n

rﬁemmoommm mrmrqﬂafso -8 g roé - l?-%(ﬁhﬂletfw@;'Q'ﬂ%@?ethv'Mth'm'v'lmethvlth'o)-
st

e.
2- ([2 (CFf 1I’f6 \t' ? 'tZPeE'W 373 T |v %?u vedmé c’fae thﬂa
Sodi um di ¢ %& it e s o UL R gy b 5§
n- but anol . EWS el wiive! wsenmao#gw tawsorve mm&u.‘teemmnabmheséwm

16 hours aNd—(lzhdimemlsmfnbhamvlwthiamﬂpmmthuomhom't(trewefhlok\tetfm} e todeynne!seshene-
yi el ded 2 dievind@eampil.ch was purified by chromatography over silica using a
98: 2 et hyl acet te ol ent Xt,u Sol el uant. Fractions shown
by TLC to co F [Z!%g %QW lﬁ 559 h'l'seszsg o%%ﬁhed and the sol vent
evapor at ed therefrom N 2- ( 2 ?%cjil met hyl am norret'hyl)-4-

t hi azgl k] metNyR CDCE)3et hgd (s.m}.eyamugzmmcnmem. Bu-s—s@btrmltmeds GbﬁSi‘E(glzalss 83 (s
Anal ysi s: w; 6.64 @uw 67@(br41!'”27i°8 (84, 1H5 1085 (b

43.91° H o %az:g 1(2- (dl e§|z|a(n§n % h|o yla Qgg,
: ' met Ithio-2- yene rea h a 'ser mo |he .
(db of tr l’hme -hzéro ylgrﬁme gﬁi) o ti ld th Iow1 '

7.64 ( br4o N- ﬁ{l&ﬁl%lyﬂﬁheﬂ ithio)ethyl-N’-(3- dlmethylammopropyl)-Z mtro-1 1-
N-3-([2- (detlmtehiyham(mgit, hyI )-4-thi.azol yl ] met hyl t hi o) propyl - N - net hyl
2-nitro-1, 1- et hene di am ne. FoI I ovm}n%t he procedure of Exanpl e 3, 10 g of -

2- (di met hyl a t ted:, ¢ | h 9.2 g of honpcysteani ne
(3(am nO‘Q?’/Op?ﬂ‘&dhl oﬂﬁ’ﬁydr 38 %dg ag%} ; L

of 48% aqueous hydrobrom c

acid NMR (CDCl,): & at 1.77 {quintet, 2H); 2.23 (s, 3H); 2.28 {s, 3H); 2.36 (s, 6H); 2.23—2.28 (underlying, 2H);
2.72 (trip, 2H); 3.0—3.5 (multiplets, 4H); 3.75 {s, 2H), 3.84 (s, 2H); 6.50 and 6.53 (s, total 1H); 7.11 (s, 1H); 8.6
- {br, 1H); 10.2 (br, 1H).
N-2-{]2- (dlmethylammomethyl)-4~thlazolyl]methylthlo)ethyl-N’-cyclopropyl 2-nitro-1,1-ethenediamine.
s0 Melting at 128.5—131.5°C after recrystallization from a methanol/ethyl acetate solvent mixture.

Analysis: Calculated: C, 47.04; H, 6.49; N, 19.59
Found: C,47.31; H,6.12; N, 19.35

55 N-2-[[2-{dimethylaminomethy!)-4-thiazolyl]methylthio)ethyl-N’-(2-hydroxyethyl)  2-nitro-1,1-ethene-
diamine obtained as a glass, was eluted from a silica chromatographic column with a 94:5:1 ethyl
acetate:methanol:ammonium hydroxide (0.88 sp. gr.) solvent mixture as the eluant. R, = 0.43 on silica
using a 95:5 ethanol:ammonium hydroxide solvent mixture.

(CDCL,): & at 2.37 (s, 6H); 2.80 {trip, 2H); 3.1—3.6 {multiplets, 4H); 3.74 (s, 2H); 3.85 (s, 1H); ca. 3.8

60 {multiplet unresolved, 2H}; 6.58 (s, 1H); 7.11 (s, 1H); 7.80 (br, 1H); 10.36 {br, 1H) _ _

N-2-{[2-{dimethylaminomethyl}-4-thiazolyllmethyithio)ethyl-N',N’-dimethyl-2-nitro-1,1-ethene-
diamine. The compound was purified by chromatography over silica using a 95:5 ethyl acetate:methanol
solvent mixture as the eluent. The compound was an oil. .
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I6 i RIS

constituents were removed: by evaporatlon 35 and the crystall'i ne resi due was
tritufated with i sopropanol. The isoprapangl was decanted. This procedure
was repeated several tines. The crystapl pﬂ@ ﬁ?ﬁduct was fi rraIIy filtered
to yield 7.0 g mQbiyss: (datculafla ¢, s Xd;~ 1, 671; N, 20,27

am nonet hyl ) - 4-Fblb1-|dazol yl | met hojlaba2: o).qpsupyhﬁmsae tri hydrobronide nelting at
179- 181[err] (hygroscopl C Anal ysis: Calculated: C, .24.61; H, 4.54; Br,
49. 11; DRk): 6at2 (ﬁgﬂ) 2.79 {trip, 2H); 2.91 (s, 6H 3. 42(41b4gtnp|_{zH)43 s, 23}'38&1(9 231 6.48

N, 8.38 Afeﬁj@i&a 6\5\%(%1 Lenar [ 8, 9 t he, ropyl ani ne
amino ~4-thig met o] ~mtro -gthene in at

and 0.53 g of GHHE3Gn by o azgﬁﬁ % eﬂc?" ﬁ’a S naiﬁﬁ rn?et&o. NH.gH

et hanol . The¢oraea&:fgkp£blmmufu€bé&aﬁe to ref errperature or about

hours after which tinme the sol vent was rem)ved by evapor ati on and the

resul ting 'Pesi dinelysis Galquiatadat G168t i, 663ieN, 22.06

N-3- ([ 2- (di met HH2fi nonet hyl ) ©4788i &8I Net®yl t hio) propyl - N - met hy!|

2-nitro-1,1- ethenedi am ne thus preparedsgzg e fol low ng physi cal :

char act eri st pieparatidnat N3L(@:(difdingldinfomethyif4-thikoiiFettithiSlethii N MyandGusdiine Found:

C, 45.25; 15, 6.5rkactibh m‘b&ur@glas bfapdrachingrh @188 ofF2-(E2adir@thyamir@inethyi)-4-thiazolylimethyithio)-

3:[2-([2-(di n@vlmmwmm dwammlasz&ﬁ lpfnwtalq wah@;@bmwmnﬂ&mnﬁe@m of

ni no- 3- cycl oINS FERR xaradrghecated 0o Pl ”‘e"-'d

5 43 ol hor e "‘%iéeﬂ*"ms A e L {3’@5@"‘“%@& i ne

sol ution Q’anaﬁlréﬁ Bred 5er€'§orﬁ ined and the solvent evaporated therefrom. N-2-([2-(dimethylaminomethyl)-4-
2- (12- (di met thjdzatyrinmmehvizbiblethyl-M-cydriogu=nidide jtins tohtginedwas) 2 gigtshyl ami ne in 25 ml  of
nmet hanol was added to the first sol utlon W|th stirring over a period of
about 1.5 hour $“a' terelviifde TdMEs #T% unt of solid was renoved from
the reactign mi'xture by filtrgtton. e fll At e was evaporated to a vol une
of about 10 ni (etmiaﬁm‘ns@e‘s 6M); 3T¥1 AR kUl B.SOYIB6f i Ly . 2416,126): 8183 &F dMrECs (BEBH); 7.01
added t her et 6, 1Hft.ér(baitieacti on ti ne of about 2.25 hours, a solid had

separ at ed. Th|s solid was f||tered 60 and the filter cake washed with

nmet hanol st al I t ) et h 2-

ot hanol R Gt Lo Lo SRl R Fofolop Bl Bk P2 (b AR LR
-1, 2-di one m%ndmg; the aiocaoﬁ?eo‘te,?{nwwd, 10 NaL(graieﬁwnaGaJoe»udhamm.azawn{é&aaa,,s.zl@ of
5.92; N, 16. H&inocPsteadnirk)(3-aGlinopropatethisiidhydrobromide and 100 mi ©f 48% .adGeoub] hydotydmic eid

16.18; .0, 9. 9%e&e heialedtml 7‘6'”8!39"9;@!&8‘9 fpnbout Hfﬁdé"aéﬂe CPQFF'MP‘Q [eyremey i@?ﬁg’ﬁp%@;ﬁﬁ
[err] are 50? P edﬁ] s§|§eéf tiéri\?es t[&' stalgg;[h pro 'jtaa h"#%elyw ?d ([2 thyl
relation of PHEEER a@n bbromiie % 179&1 &8N

an article by BI ack et a ture, 972 The oI | owi ng assay for
[err] receptor Almlalsmklcl:muaeatd: vctzyswasl esmi B emlﬂ FNane al bino rats were
treated 54 th Fegnd: one 24 hou‘Fs’Mﬁﬁl ol 434 5hé9$1n| Ni&38 on of the experinent.
The rats were- Sacri ‘uteripe ern ok e }.ée(;@gsr OLP 130 Shvlamino-1-
Suspended at - genE aﬁaaa MR Y Y o 5t M s St
Jalon's sol Uktidat20 Mdrean@qm h dnﬁamecsamrtt hﬁs UérBdvied By SldpopfioR afd Ehepreafihgtresidue
m | i nol e 4quiecass pob aget. IN3-(hidimeticdamindmietiyl) gtiatalgdraethyhisdrenyhlGmethyl 2-nitro-1,1-
contracti on. eth¢nediamine thus reparel Hadthe fhawipg phvsige! charadtesiftisie produces a

dose- dependent G e, d X @t A control dose-response
curve to hi staﬁgl i &%Eé"gnsf 232 e&rgzqaegc gbl ssue. Fol |l ow ng thorough

washout ofsot he h| stam ne after obtaini ng t he control dose- response curyve,
each antagoni st (the comfounds of this i Fweamw i s added for 30 m nutes

at a concent { 2PN 2G5 WYW'"W@VMgﬁzﬂé“r%"c‘?"“B'g)ea‘r’/@a"f! A frmeBwRrine Beyclo-
W th aqueous pCﬁ @éﬁﬂl&ﬁ%@b@ﬁ&g@ fiohh gdgemg of 3,4-dimethoxy-3-cyclobutene-1,2-dione and 15 ml of

55 methanol. A second solution containing 925 mg of 2-{[2-(dimethylaminomethy!}-4-thiazolylimethyithio)-
ethylamine in 25 mli of methanol was added to the first solution with stirring over a period of about 1.5
hours. After three hours a small amount of solid was removed from the reaction mixture by filtration. The
filtrate was evaporated to a volume of about 10 ml and 6 ml of a 35% solution of methylamine in ethanol
was added thereto. After a reaction time of about 2.25 hours, a2 solid had separated. This solid was filtered

60 and the filter cake washed with methanol. Recrystallization from ethanol gave 0.72 g of 3-[2-([2-(dimethyl-
aminomethyl)-4- thnazoIyl]methylthlo)ethyl]ammo-4-methylammo-3—cyclobutene-1 2-dione melting at
163—167°C.

Analysis: Calculated: _C, 49.39; H,5.92; N, 16.46;" 0, 9.40.
65 Found: C, 49.49; H,6.01; N, 16.18; 0, 9.59.




Rl o CE o 1-ne artt agom st and EX second::d‘bse‘ response'curve' to hristamné:.:

: obtal ned In the presence of a conpetitive antagoni st, the dose-response ™.

~curve to histamne is shifted in paoaoaglaia the rlght W|th no 15

depr éssion of the maX| rrum reI atlve to t e Eﬁf’é curve. qusaat. JuRer
I‘lC

DR | c',rh?' om e
(EDB%) ijfs ﬁ?%ﬁ‘a ﬂ" g?ﬁ%r'%cgﬁtﬂ? °m?m'f1ﬂ npet | ttﬁgzﬁoant agonl st |€El([é|il:ﬁ t

control [&rig, ef swh % sayTTon A reIémnduomcatwms enpByel Eenfdleslbihg ratsfwerdizeated
ant agonkstmﬂ Sstreé g4lhairLpridr tate idiiaticosfche etpedmerityTheltets fwste %Wffﬁ Lthe pigrine 20
[err] = [ aotagownvet rBRorm)anasmmddt’ sleamBient {RTRSERSHeH 0 isplated:praph B TRl

Resul ts oPe Mﬂé‘ W"’s are exposs 'm; ﬁa? duces a
vty SO ﬁtﬁ%ﬁmﬁ%mn he et 1. ontagaf isrtne produce
2-nitr o,ol écﬁﬁ‘ssﬂf‘e B hédﬂﬁftﬁﬂﬂﬁﬁdiﬂdaﬂmdbtamuna rcontiafrdese] y

11 tines ?e'é balaaﬂle adath rahtayorfsmr(thh h:embﬂmdecpé iplinvedtion) isi srsed derndd minutes at 3
N- Met hyl - &dincéhtr@ftm of 49 ﬁn‘tohyﬁamtprmviny Ihgnf:cmtrag queous pot:slsnum chloride m;?:
met hyl t hi B‘)Eeﬁt" ftN’a %%;‘ % a ta"}e 12& CrREan

se curve hi d i fakel elrlg ith no
greater ,5t pre e éjffﬂ tlte dontréiCeu rﬁﬁrd&s@rfﬁibu (DB) isNcalRXBRAWdradach
conc. o g s,dmme & & histdriid 1h th Qres@riceretthakiompetiive 8tagonist
i ndi Catl ney ﬂuercefttan Eugfamiaam.mqrmaa.sbmmn tonstant (KelLef thecpntposiistils eicyletsel from the
second assesg-ritos britherfelpmirtgrquisioncki ng acti vi ty errpl oys the isolated
bull frog gastric nucasa - see 30 rr| ga? Qﬂ Communi cations in Chem
Pat hol o%y and Pharmacol ogy, 13, 1 @ e assay I's carried out as
fol lows: ERstgasts ,h&,dgygpg,amgtnatmdmj | frog (Rana catesbeiana) is separ at ed
from t he musgdsliat off the Glboteesssy earaehoatnah PiraatimdiNb2tvsimetbyiaraingm 'Pvl)tﬂs‘éta
chanber s metaitiéleinyici- ltleo-1 Th@e@ddanﬁE*r'%dlqa “Fal‘ kh ﬁq 'Pg’é‘ igd;

t inol a&

d & Sishercaffinigy fardhes in
;ndeag:c i “Pﬂﬁ'&‘g) g;:l- -céano’@h OI%QYQ%F’B%J\@Q lﬁéﬁﬁ £Ed; pegg dlto aAGIf cﬁkjl?iﬁégoﬂSﬂ

for

aut onat i cg c\én TeRties b’l:uém 1d\h usihg BSchilgbady response to [err] M L of
hi st ami ne | sae&oadh sss,hledt;t, :tekuetoahbetgmracmtv apb atmidteébll'!fmgga#t'ﬁ/@)?‘t"
added t @ Mrricendsml Cvzrhmmbeqﬂomd Ohre. Reite E’ rB7qo N Si0dy s>

concent r atcpred get 2 f@“qﬂl?a c%"t’c 3 g{i %ﬂ ﬁb el?%l) Srdclt 3at§g£gb:h;
curve, t hémff%*‘ ﬂf -dzé E@i s st &E VIHTMEn GHORSBIRTYe 10 theaarobsl
unknown ary cds rﬁ t Moﬂlo'ﬂ Mh. Agd blput]issutdmdtioatly titrared fodH e ﬁ?e

t he I 64 sféEd\t J&Qsdﬂédj@ 1DT1' M(Lkﬁ&\istanﬂne i\egtabli ﬂ,-tN.' antagomst (a compound of this invention

-2- ( [LZ/ ( diadeddry Itlmnem;qlmhhfypgr.aztd gﬂqm@z j ]n ﬁ by B3cB e%tratl:n ot; tt;:z H;t:r:‘t:go?:at cl: '
2-nitro-1, riméeﬁéﬁ%l ’&rﬁ %reﬁla |V|d|ng h EID #ﬁé‘i‘?& hejE.% fg Q{ﬁﬂﬁ ‘é estioh.
1.0 for ciftehpein: \Z%m SRY.eh a%uyn ay'&asre@typ rz;h.tapt 4 @Rorbiatiing glado B

aci d segr gLLAA p'd &Qﬁ?@ébﬁdatea tétstdvl kicmefi@igs Wi th va gal ly innervated
gastric fistuha andsséaoal bntiseteney vaiba df dhtega:l@mcmef-‘re i'tzeslgﬁs“t'%fl' la dogs with

procedur e,vagallg ireatyted gasyiceS ﬂtf\dlvega;liteé?"e HF'§e E Y-on
of hi st anistrée 95pHis segretion e"?% par|§ a"“sem .o‘i,é;gzgni

I

i nt ravenoy ":,%‘Q’ }‘E:E Fet=T 4-1arai?dh}lyneﬁ5|tm)athytm -0it0g-

to col | é¢ Lg% egtl;o EZflnﬂg{Zs%Q ;ﬁ/ Setgihﬂi hzgg}tﬁd é;ﬁn;rh&ﬂlné ibg thel uatravenous route and about 11.0

N- net hyl - Nune%(a& BetivelormBy baihgthis pooved - 4 t h| azoI yI ] met h

e I Teeheycumta e DY - 'a;ﬁ'ﬁgrx‘g“’hg i
g%ﬁ ntlon are i’H

the int rav%a’ﬁ'tﬂ?ré 1'@6‘5?%"% %’gf%)eve'?&eg lrpp 3:\[‘ sV 'ﬁué)&ég Y ofdB at38rpticH & also

procedu F% a 5}% to v toxlcnty) for the compounds of this invention.
N- et hyl [ -ff e fatffhé’lﬂiaiﬁé bdn)d:&nhharwzfmt tmtela otl¢wso)=@ﬂ\l1y¢thv' -N’-
2-nitro-1 ﬁ:ﬂzatdhﬁﬁmhnammhwmdmazolvﬂmemw hdlé- T° Thet e"ieﬂ'\?@ p ol

n
absor bed owabb arnhamca@eleﬂmsl %’" resy‘gﬁ% t 'a BgégémHz
ant agon|5§t's',ter f’ ol a‘t‘ %@ eo@'ﬁ‘ mgf suﬂ:n&uﬁ aérs y

greater’ or a“ x'c' them 0 IV toxl C|ty for the corrpounds of this
i nventi on. b aw@rbﬁsno dﬂér&r/ ahdescifyindidate falocble therbregticiiatmionie gefopoupys
ci neti di neofaﬁ,sf,ﬁ)jehm Prefiminaty- tawss higd irdicate that the compounds of this invention have a longer
2- ([ 2- ( chorreuratipn mmnﬁtany etiging. h| azo me robal route
- et henedi ang ’é”":st'rf; l“f‘fgg‘]" ,ﬂ,§°“ r\ﬂé’t"]@a"{-)stexre cfglﬁt;)tt}}s{ger%\fryfgggralo ke
mouse or al mte\tn@ ema@& di@lhded a ph@inaciuadal beBtﬁJathngb hcéIfﬁprlses
Li teratur ea{éﬁra ve |®Eed€énﬂ'ﬁi:duﬁbdilﬁd &fi@mik Q) in B6BHB isNRB®, anaipBO0Teytis gcceptab'e salt
r espect i ssethgreofl aesoriated twitheorie aog kngre @hartmisseutiqatly- WWW%F%%’S 'etf?fxp R Vcwabfehe

i ntravenous route of the corrpounds of this invention is surprising as is = _
t-he great-er oral absorption. The above fagures as to potency and toxicity

i ndicate a favorable therapeutic ratio for the conpounds of this i.nvention.
PreLL.m nary. tests also. Jndl Qate_tthatmt,he s£0NpoURdsof~thi-s- tr.went o Havesg-s
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TROEAGT At ron ot At nan cr-Aetl.drne. That1lizing the conpounds .ot “thi's
“i'hvention-as antisecretory agents, either the parenteral or oral route of _
" admi gi stration may be enpl oyed. -In ong ﬁ%ﬁgtﬁmt of the invention, 't hére@”'
i s provi ded a, pharmaceutical fornmul atFo conprises as an active '
ingredi ent, 4@ GRITROSRA a®faptidsod kablets! chnstitutedné plafeBed mofieofraiministration.

phar maceut i CalFbyoraitiossiesddutatsaduantdi ot 4 fese dade, of thissoventiane ar phermasAgicgpy- @b!e
phar maceut i ssitltheyechdic@pxediiyite orsear mass @“YW@?’@f.W‘P'e? 51‘-‘{2){’-‘" g
r

i

T A
: : 3 i icafly confai o
RERRRIEChY T ol qeoiis omdy sl i ta pe b0 Ho i o
of ~adni ni St g?rgﬁ ilgtr 'tioma fv/’“ﬁf S)rﬁ,%gﬁotoﬁc Sdiltion Bf £saitiafteleiaply @npRydd @Bolpasesoble
this invent fr@fas@fs afso 5 TR &btit prepdratioaccept abl e salt thereof, i's m xed .
Wi th one or niBeEaus® Y et highea lorababsopritiomiaed iongér dysation Hf @gtio rRit’Pn@m‘B‘f'Plﬂfri% zh;s
placed 11 { shesoomizagu senet o i S LR e
typicall ymcetmiqge? p r althz‘leerg?&nap&ze atlents ngﬁﬁuls Yifeviattdiide oms. rdli@HoReer,
may be scor B Pl B N SA adR e 1BinGmbr dvtty WSe daily kiesagp samee bERQH-800
adni ni St r at ArsWAIRr dRageY af ribrsifidcaBnt irtéivalsTtdy@ltb be eoblavekdine ofefesred atat dosage range is
preferably gpiut BYSsomb/syai glamenatia hody weighteaithengh @ dpepograsee efderul—10makafentane
prepar at i onde udddcause of the higher oral absorption and | onger duration of
action of the conpounds of this invention, particularly

N-net hyl -N -2- ([ 2- £ di L{aQEeidi/De ¥k édiTarob WL seet hyl t hi o) et hyl
2-nitro-1, 1-cg'f"5')if§{{?gr?e |J§}r{r'{’9?1§e¥,m?{ﬁi%el i eved that oral adm nistration of
about 50- 80 ny1.taAhhRid derilane ot fommeda B: day will suffice to control acid
secretion in ulcer patients agd thus allevia u _synptons. Cenerally,
hewever, the conpounds of thiﬂg | ighza%_:&gié)mhﬁiggtééred to humans orally
in a daily dosage range of 140-8%90 . Smal lyer dosages at ?"rgre frequent
interval s,yray al so be enpl oyed. Th§ prefegsed oral dosage range i s about
2-5 ny/ kg/ day of manmal i an body V\@d;ﬁfkﬁ) -nil t hough a dosage range of from
1-10 ny/ kg/ day can 15 be used. Clains TorN\{l¥e Contracting States: BE CH DE
FR GB IT LI LUNL SE 20 1. A thiazole détivative of fornula (1): [err]

wherein 3Q Wwherditicy of [orr k RARRRALS N alky!, bezpy esisantovh \od takeretngether
[err] alkyf ,wgé.@ %Egﬁ?‘f@a’é‘fk@ﬂﬁ%&ﬁ%ﬁ%w amﬁuc igtdanteiniag Adreicierftring atoms:
ni trogen atom ge@MyuRgédrd; lakd; het erocyclic ring containing from5 to 7
ring atons; R3Zisohg@rOgen or-[err] al kyl; i S, S, or CH2; nis 2 or 3
when Z is,0 or n3sanuBwhenZig O [slgﬁ“dg'%é’ﬁriwlégnéﬁ%ﬁ”% R5 i s hydrogen or
[erﬁ}al ky?f : mﬁsé?*‘tk'g‘:’re_'b‘?’%‘,‘a * O=GC=0Q7is Cor C=C 40 wherein Ais. .
N-CN, N-No2, oF . 9=cQc=bH N [err]-aryl, N[err] alkyl, N CO NH2,
N-CO Cl1-4 al kyl, Ny[err]i alkyl; CH[err]-aryl-or CH[err] alkyl, wherein
aryl is phenylé,o_igatophen‘ylc, [®err] al kyl phenyl or [err] al koxyphenyl; and B
is [err] vRelBY'R d r' h2k8 i 8814, NLysls.oaen alkpiem-+E0-aNKy N—CPetGi s
cycl oal kyl e, 's'__ﬁ %2 J&%@ﬁa]ﬁ&é‘%ﬁgﬁﬁgﬁs@ﬁL alkylcWioaeik gty is ahdogh haierbgnvh Gn-
di al kyl am nog ',yzen ecel ok ebwiamd nunber of carbons | ? | ess |t Nan G Qj-mxy
there is at | easis NRRE, wheemfand RE laesi ir'F’?BefIdﬂﬁ,lyﬁ‘V?';l‘iQﬁ"hE’t'gZ't t'{fr iz%g',gl,%ﬁg]fss than
whérei n Y 45sCex %éﬁs_gpyc@aqk-,lmlkoxyalkyl or dialkylaminoalkyl wherein't a
the

. 4 - -
8 an re is at least a two carbon chain between the hetero atoms; or YR*, wherein Y is ox_ygen.gr sulfur

and R* is C,_g atkyl, —CH, C,_, alkenyl or benzyl; . o .
“ tically-acceptable salt of a compound in which B is NRR .
. ore ;T:rr:;:::re 'derizative gs claimed in claim 1 wherein R' and R: mdnvncz!ually represent hydrorg‘en ;r C,_:
s0 alkyl, one only of R* and R? may represent benzyl or benzoyl,_or R'and R tal_<en together with t : F{a‘ ;:c;egz
. nitrogen atom represent a piperidi;\o, pyrrolidino Ocl‘ morl;?(t\';:)l|F|;\‘o‘gg)up,a [I;;:;vngse::ls t:::; '%ngl\é :gs :‘ A Ta
can be hydrogén when Z is CH,; R®is hydrogen or ;s alkyl; R 1S L1 : :
N—CN, L—Ngoz, CH—NO,, S, O, NH, N—SO,-aryl, N—SO,—C1_'3 alkyl, N—CO—NH,, l(\-l:-—COI-k—‘C,r_‘; :ll:\(/)l;
N—CO,—C, -5 alkyl, CH—SO,-aryl or CH—S0,—CHj,, where. aryl ‘ls pt)enyl, h‘alophenyl, . -3 alkylpheny!
§5 C,-, alkoxyphenyl, R® is hydrogen; provided that when B is YR", Q is C=_A, B is NRR®
or a pharmaceutically-acceptable acid-addition salt of a comppunc_i in which B is .
3. A thiazole derivative as claimed in claim 1 or 2, wherein Z is sulfur: ]
4. A thiazole derivative as claimed in any one of claims 1 to_ 3, whgrem nis 2.. .- g _
5. A thiazole derivative as claimed in any one of the preced!ng cla!ms, wherein Rs is hydrogen.
60 6. A thiazole derivative as claimed in any one of the preced!ng clal_ms, where!n R is ;wdrogen.
7. A thiazole derivative as claimed in any one of the preceqlng clglms, whergm r1n is 1. . v
8. A thiazole derivative as claimed in any one of the preceding cl_alms, wherein Ft5 and I?Rzare methyl.
9. A thiazole derivative as claimed in claim 8, wherein the —{CHR®},NR group s

dimethylaminomethyl.

65 10. A thiazole derivative as claimed in any one of the preceding claims, wherein A is NCN or CHNO..
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and '[eH] Is [err] alkyl, [err] ﬂal kenyl or enzyI
phar.maceuti cal | y- accept abI e salt of a nge V\ﬂmn“ul""'"wlﬂlm A
thi axdl e derivative as claimed in claln in [efr]®and ["er®] *

i ndi vi dual | yormelptiers audh deyabisoigesr tehletf inktlut® therdferled nAB oPiUNiQfasber 1 and

[err] may re ‘@Sem daseatz § buitgble heantity f ¢ freerbapecstntis nvhtiore bf § phark&d3uficBAIchPtable
with the adjf%e gof 'F %@D h&t‘%?ﬁ'?‘é’ F%‘%’@WP"@E ipfeatsisdéhres sta ran@khedmnmremlaced in

nor phol i ng ggtpy "iqgfe aabﬁj;g%\,tf r@ﬁé" BP'eféfm%’j%i osayg %“r‘?‘ %?W"B n
i pr

U)

when Z is penibistraton RisGh OGRMSION, a{\ %5{0 lc kbzﬁ’ofi ho a so ub
hydr ogen or ffﬁﬂeﬁqﬁy Is; aISA usqfull\h @NpmNpr[emarrst]ons CH[err] er r
N-[err]al k bsorptibi yahd Iqug{redur#loalt’tkyttton@ﬂ-t ebdr]tpoﬂf\(}é| of0thls

Gt [ert], WE& L§’3 f:;,”f%‘ G g"*‘m’e*% o
al koxypheny Eufrided £ uusac i wi f ucers e ALy o
a phar rraceutneearhbqunasmm érﬁioasﬂefiu fft&édqah o Iy th @Qe W&‘h g—go

i's NRR6. 3. mé Srmllazdskaesi@morafrdquent Riterdlsaayado béle l@{leﬂm' e@r@fe ed % Br

sul fur. 4. %'h?‘a%m’ég/émfrqf rammalisndedibeghteiihdugh adgsagerengsf of thai 1rE o ingtkg/d& can
wherein n'%i 8 %95 A thiazole derivative as claimed in any one of the
precedi ng cl ai-ns, wher ei n [err] is hydrogen. 60 6. A thiazole

derivative aamrslfadtnedodtﬁcm@s&@siaefcatdeernrﬁmeﬁLms?é aims, wherein [err] is
hydrogen 7. A thiazole derivative as clainmed in any one of the preceding

cl ai ms, wffer einAnhipzgle Heri@tivetoffdtmatladl:e deri vative as clainmed in any one of

t he precedi ng clains, whereig[err] an hyl. 9.- A thiazole
derivative as clai med in clal mLI'S_-L—t]F && %r‘t“%*t&?,[ %tsgroup S

di met hyl am nonet hyl . 65 10. SA g azol e gerivative as ¢ldained in any one
of the praceding clains, wherein IS NCN.Br CHNOZ2. 29 0 049 618

formul ati ons such as capsul es or fcpRPetR’constitute the preferred node of

adm ni stration. For oral dosage, a sufft ab{e quantity of a free base of this
i nvention, Q phar maceutical ly accept abl % salt thereof, is mxed with one

er
or nore C’-”ane ErP&EH a#&‘ﬁ* Ae dgnt Li! é %hC ?Qs annﬂo%‘k IpJ ‘ftlaCI:( to Qher
tel eSCopi ngygealcinehibon s, ATG :&2 %e it Al @hained ﬁrﬁ/ mﬁd Yors,
cont ai ni ng fr ®hisl@rodBomy_Qlky® active i ngred |ents The tab ets nmay be
scoyed if | onZis® Schir¢Hded dosages are to be used. For parenteral

admi ni stratio 'ﬁ?&'éwht’wzlsrﬁ?fsﬁﬁﬁﬂ'ah 25 @mban € isddkiut i on of a salt is
preferabl’y e }:B’gmﬂg'tﬁ'o%g‘tf"% soluble free base is also useful in isotonic
preparations. ecause,_@‘_ct:l@e hi gher oral absorption and |onger duration of
action of the conpounds of this invention, particularly :

N- net hyl - [sZC(Odl MRy | ami norret hyl) - 4- t hi azol yl ] met hyl t hi o) et hyl

2-nitro- f”l‘” t&ﬁnﬁ_h & S raIl a}cht Lk B—%f
coout S0 0, {eb SR e bbb RS b ¢
secretion |5no,ugtr@e,r: oPaL| 8kbxppramd Q‘n u al Ie\f—até ul cer sy

however, the oRpBEDGSeei R AR arvRbinaEnRMedragN TiLSdleT, Gd_sfcﬁ:lchltmﬁﬁﬁ\yoﬁﬁirdxy

in a dai I47 G:esai eCs-a ba'b'ﬂ aM@aiBﬁ@rwwlmalkﬂmhd@mag%stamu"méczirb@qusemsthan

interval s 9‘5 Ege#‘ﬁéﬁeﬁr‘%msd?fsvégéme?ﬁ@é's P¥yagmeyFuifur
«2-5 g/ kg /d ug.farrpﬁ ity & e péblﬁ fisf@gage range of from
1-10 ny/ kg/ daw A bzdioddvati® 8 :a. h'E!ﬁ: Diihetd %%sznﬁmcmam, ,S&@;ee&ydﬁgemc%&
-FR GB | T skl atkt) ok oiifrofH and R? rday rébrésbritdamlior d@&dyvat R\sad aftatteartcrge{har Wilh) the §dpacé
wher ei n 30 nitrogenatim @breﬂntmnbnmomddp@ndenorblyohnegmesemwd tmne ol arjd R

al kyl , benz

Ryds 2 isCHy: AR is hvdreggn ptfors ol fvts Als
R & S e A O f%?ién ;

55 C,., alkoxyphenyl, R® is hydrogen; provnded that when B is YR, Q is C=A;
or a pharmaceutically-acceptable acid-addition salt of a compound in which B is NRR‘
3. A thiazole derivative as claimed in claim 1 or 2, wherein Z is sulfur.
4, A thiazole derivative as claimed in any one of claims 1 to 3, wherein n is 2.
8. A thiazole derivative as claimed in any one of the preceding claims, whergin R? is hydrogen.
60 6. A thiazole derivative as claimed in any one of the preceding claims, whersin R® is hydrogen.
7. A thiazote derivative as claimed in any one of the preceding claims, wherdin m is 1.
8. A thiazole derivative as claimed in any one of the preceding claims, wherein R' and R? are methyl.
9. A thiazole derivative as claimed in claim 8, wherein the —{(GHR%),NR'R? group is
dimethylaminomethyl.
65 10. A thiazole derivative as claimed in any one of the precedmg claims, wherem A is NCN or CHNO,.
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ydr _ or [err] ﬂ V\,hen z

or Sandnrleor 3WnenZ|s[err] 35 R[er ”e}%m.& t”ml[err]
alkyl;umis 1, 2 or3; A 'O=CC=0 O ipsg@gog18 C=C 40*wher

N- NC2, [err], SO NH, NJerr]-aryl, N err] al kyl, N-CO NH2, N-CO[err
al kyl, N-[er r1]1 &k ble d@iﬂﬂ[‘eraﬁ]clameylmmvomf[tb# Prkaﬂhghia'mme@!frﬁ Er’%ﬂﬂ" where R is
phenyl , haP¥#§ zo' a' b "¥ i hen and B is [err]
bher @i R and 3 bﬁrig (LG O A e
cycl oal ky| prdr ygeut, 5cggg,ya ) cyc oa xyal kyl or-

di al kyl am noad4ku4me¢ﬁyema[zrd“iﬂwwtaeﬁra ewmazaillmmrahtwsz-hless 1tehamcﬁnaml or

there is as ph@a!s@uacatlwcmd!mwtamon bet ween the hetero atons; [err]
wher ei n Y U?“' r? ‘Lg PS3s 35 |°RH fP""g edjept aéﬂ'%@'ﬁ ""Gf;\ € or a
benzyl ;g1 24 ,Eggg %ﬂf AR 2 E R A
NRR6 u.eéaiomr@am a§ rams‘i i Qb 6 3 forHoS edpguraar@m@t R2

i ndi vi dual | y nerppfaseltorb;edamgmmefole[darra}wsa férhiaial (1) ascdimetih wnyodne[o Elsims dnel14
[err] may which ewemisehenzyl or benzoyl, or [err] and [err] taken together
with the adj dE’e’ﬂ‘!""Pﬂ 1 yEenotHPEM!F epr esent a pi peridino, pyrrolidino or

nmor pholrﬁo group, provided thaf only one of R and R2 can be hydr ogen when
Zis CH2; R3 is hydrogen or [%rﬂ-hztj‘wc**i'&"r(?”g)ﬂ'hrr] al kyl; [err] is
hydrogen or nmethyl; Ais N CN, Ns[erN] CH[err] S. 0, NH N-[err] aryl,
N-[err]al kyl, N-CONH2 N-[err] al‘bfgﬂ N-[liﬁ*r] al kyl, CH[err]-aryl or
CH-[errP? where aryl is phenyl , a( en [err] al kyI phenyl or 55 [err]
al koxyphenyl, [err] is hydrogen F’ovrdle \{ hat when B is YR4, Qis C=A or
a pharmaceuti cal | y-accept abl e aci d addi ti onr&alt of a conmpound i n which B
is [err] 3yud thiazole derivative as clainmed in claiml or 2, wherein Z is
sul fur. 24 Ar.wb@fa,suuﬁddﬁrunvm 1708 wiksrefn! 12 BIgaving ghdlyg; gne of claim 1 to 3,
wherein n is (i) acbmpduntilof dEBdILREEN+0LH toY@mahigioR! dREmUIA (IARWhRAQ iO4-CRQnd Ris
precedi ng kMdedges,, wherein [err] is hydrogen. 60 6. A thiazole
derivative adbldtastingeaicampousdofSoramis t he preceding clains, wherein [err] is
hydrogese 7. A thiazole derdvative as claimed in any,one of the preceding
clains, wherein mis 1. 8.R EHﬁ&ﬂ(Q'éi)h'vl‘é"'a%‘Lcl aimed in any one of

t he precedl ng clainms, whereinger ,Z!E and [err] are nethyl. 9. A thiazole
derivative as cl ai med in clai m‘%wherer glthe [err] group is

di methyl,am nomet hyl . 65 A8 ﬁz/l e derivative as clainmed in any one
of the preceding clains, V\/nerelh R A CN or CHNO2. 29 - 0 049618 11. A
t hi azol e derivative as clai med in any ong2of the preceding clainms wherein B
is [err] where LR is hydrogen and [err |s [err] alkyl. 12. A thiazole
derivati ve‘” EI'&E IpRYing groen. arnrpamzm' fospya BNRR: et hyl ami no. 13.

N- Met hyl* ) Fepsting A SPEPAYNISAHHBHEL hyl ) - 4- t hi azol yI ] et hyl t hi o) et hyl - N - cya
noguani di ne or a 5 pharnacgutically-acceptable salt thereof. 14.

N- Met hyl -N' - ([ 2- (di net hyl anfnQne thyI) 4 tzh(gz?l ¥J ]get hyl t hi o) et hyl - 2-nitro-

1,1 -et anedl am ne, or

S N .
(CHRS);n-N
50 ' _ A

with an amine of formula R‘NHz, to form a thiazole of formula (1) in which Q is C=A and B is NHRS; or
{d) fusing a compound of formula:

55 .
R3 3 .




to 14, associated with oné or 10 nore p -cal I y-acceptia ne Ggar

therefor +16. A pharnmaceuti cal forrruhsmngp_ms_@i_ammd in claim15.in the
formof a capsule or tablet. 17. A process for preparing a thiazole
derivative oft°ff'ermmﬂhaz fergulg) (b\irrmjcfn iis guffpr.dhie Cop angl BiigNRRE. t 0 14 which
COITpI‘I ses: agne di%afprlaﬁ) %vaéum {Ibpmﬂ'hazm gmgtl lyla]:ce%a?lﬁsaétghereof (aFylalgzed in any

bt
conpound of® formif vﬁwrusem'" ST PTsT F'9%Evi Ny group; or (ii) a

corrpound of qu.mglfagﬁﬁcdn}ra&mg%m&mﬂ t hi azol e of formula (I) in which Q
is-C=A and R is hydrogen. (b) reacting a conpound of forrmula: 30 /R [err]
where L2 is a | defPiegesgfasmpsparivotahigrelederivativesf ferorufaflia [err], 40 (c)
feacting a '@onpound of formul a: 53 Rf[err] with an am ne of forrrula [err] to
forma thiazolé of formula (1) Hrrvmréﬂagzc@k'ga;w Bs [err] or (d)
fusing a conpound of formula: 55 §s__,N 4 M 3R

3 60 [err] 65 where [err] is a good Yeaving oup, with a thiol of -fornula
30 [err]™to forma thiazole of f ,qp,‘lﬂa,(l in which Zis sulfur, Qis
C=A and 8 is NRR6. 18. A thiazole derlva’E‘lv formula (1), or a

phar maceutical | y-acceptabl e salt thereof, as Rlainmed in any 5 one of clains
1to 14, for Ws&eihn inhibiting gastric aC|d secretion. Claims for the

Contr act i NpoSt atepch oXR' dnd MR inlepandsrsly freprespatdpdrpgangCias dikyi, beralior denzow o itaken whether
formula (1): wgh *\Qraﬁi]acemm?@en 3@0' form aéa@ﬁtqqfhewocmﬂﬁ"wcqnﬁdmsefmﬁtq Apring atoms;
represent hydro Vg@ﬁ% orfh XY penzyl  or benzoyl; or taken together with

the adj acent ni trT:QQ%Pa %Qﬁi :sdeJrr@ Fhd$H Wz%@%n@#t%rc%}yc' ic ring containing
froms5S to Tsri ngr®ad AEogen or C,—, alkyl;
mis1,2o0r3;
A 0=C—C=0
l P
Qis Cor C=C H
30 wherein '

Ais N—CN, N—NO,, CH—NO,, §, 0, NH N—S0,-ary!, N—S0,—C,_, alkyl, N—CO—NH,, N—CO—C, -,
alkyl, N—CO,—C,_, aikyl; CH—S80,-aryl or CH—S0,—C,_, alkyl, wherein aryl is phenyl, halophenvi, C,_,
alkylphenyl or C,_, alkoxyphenyl; and

. B is NRR®, wherein R and R® are independently hydrogen, Ci%s alkyl, Cy— cycloalkylmethyl, hydroxy

/ 35 C,_galkyl, C,_¢ cycloalkyl, atkoxyalkyl or dialkylaminoalkyt wherein the total number of carbons is less than
8 and there is at least a two carbon chain between the hetero atoms; or a pharmaceutically-acceptable salt
thereof, which process comprises:

(a) reacting an amine of formula:

V\/m ch coﬁnjprl ses as an active ingrediént, a thlgfc:i'z-;eFe de
phar’ r’rUut i cal'l y-accept abl e salt thereoﬁa?ggcét i'med i Hlnmmﬂm l'F" I!IIHB@

40 R —T——r— CH2—Z--(CH2)n NH2
' : s\?N a! '
s. /
a5 . (CHR )m-N\
R2
) with : .
) (i} a compound of formula L'QB wherein L' is a leaving group; or
C o 50 {i)a compound of formula R®—N=C= A to forma thlazole of formula {I)in which Qis —C=A and Ris
hydrogen.
(b) reacting a compound of formula:
| 3 . Nt 2
55 R —I-:_—_T- CH2 Z (CH-Z)n NH~-Q—~L
. ' : S__»N . i
. Y /R
(CHR ) _~N

50 . ] m\2

where L? is a leaving group, with an amine of formula HNRRS;

&5




T n Tsz or 3" V\.,hen*

|500r Sandnlsl 20r 3\/\/nenZ|s CHZ 25

or .
[err] alkyl; mis 1, 2 or 3; A OC 30 wherein -
is NCN N-NO2, CH[err] S O NH, &%Q@Pyl |\r “mew“l{t NHD,

N-CO-[err} ah)KyAmund\h [::ﬁii;rolmnabﬂ«yrlrnuraﬂ-l- [err]-aryl: erein
aryl I s phenyl, hal ophenyl,_[err] al kyl phenyl or [err] aILkoxyphenyI and B

is [err] wherein R and[err]a are inde endentl_gl d&oq@n [err] al kyl, [err]
cycl oal kyl net hyl , hydroxy 35 rr‘]“ycycl oal kyl , al koxyal kyl or
di al kyl am noal kyI wher ei n thes'totg nunber of carbons is | ess than 8 and
there is at least a two carbon™~N#ain bﬂ%,x\]een the hetero atons; or a
pharmaceutical | y-accept abl e sal t tbere whi ch process -conprises: (a)
reacting an am ne of fornula: ¢ ERR ]m \h 2(l) a conmpound of forrmula L' (B
wherein [err] is.a | eaving group; or so R (ii1) a conmpound of formula
[err] to forma thiazole of formula (1) in which Qis -CzA and Ris

hydr ogen. With (§ fﬁeu'epf ga B%dafmm@fthwremjmmu[aé&) F]W']Aﬂ’é?é%? Ps a | eaving
group, with GhiusiAg A&oBreupd 'i"&'a[err] 65 31 (c) reacting a conmpound of
formul a'® [err] with an anine of g%
(I') inwhich Qis C=A;, or (d) fusi
[err] individually represent hydro [err] al kyl, one only of [err] and
[err] may represent benzyl or benzo [er(rs] and R2 taken together with
the adj#tent nitrogen atom represent gr perdi no, pyrrolidino or

nmor phol i no group, provided that only( ) \Kerr] and [err] can be hydrogen
when Z is CH2; R3 is hydrogen or [err] al kyI g2err] is [err] alkyl; R5 is
hydrogen or nethyl; Ais NNCN, N-[err], [err] S. 0, NH, N-[err]-aryl, 35
N S02- [ e& rv\]heall-kisla,gow@@fi[legnoyr;.“mhiol[qéfcrﬂrdlakyl N-[err]al kyl,

CH[err]-aryl or CH[err] where al ophenyl ,

[err]al kyi phenyl or [err] al koxf/%#e‘ W drogen; and Qis C=A;, or a
phar maceutd fofth la¥nigolet famle (fmivhicA3ds LR asdbls ¢4er eof . 3. A process

accor di ag t 02. @ grbdesslack@riing kcqleichi 1176y preparing a thiazole derivative of formula (I) wherein R’ and R?

N- net hyl - N\dl %e rdsemgt!yld gemrtoy@tkiiydng-only phiR'and R? may represent benzyl or benzoyl, orR’

rmul a [err]sto forma thiazole of fornula
Bbobnd of fornmula: 15

et e o R AL St S oLy

salt t her °é'p‘

metay bs ki, IN-2C0,—C; _5 alkyl, CH—so,-aryr or CH—S0,—CH,
zoI yl ] met hyxleieram)sqahlamh hzloahénr/loe,l, arﬂs,rphewnene,dg Akvxyphenyd, /R & hydrogen; and Q is C=A;
phar maceutor & ahdripacegticaliy-edobntablesdceid-adticipresalt thereof.
) 3. A process according to claim 1 for preparing N-methyl-N’-2~([2-(dimethylaminomethyl}-4-thia-
zolyljmethylthic)ethyl-N"-cyanoguanidine, or a pharmaceutlcally-acceptable salt thereof.
40 4. A process according to claim 1 for preparing N-methyl-N’-([2- (dlmethylamunomethyl)-4-thra-
zolyllmethylthio)ethyl-2-nitro-1,1-ethenediamine, or a pharmaceutically-acceptable salt thereof.
5. A thiazole of formula {l), or a pharmaceut:cally-acceptable sait, thereof, whenever. prepared by a
process according to any one of claims 1 to 4.

T 45
Revendications pour les Etats contractants: BE CH DE FR GB_IT LI LU NL SE

1. Dérivé de thiazole de formule (i):
. N 1

' (CHR® YN
. 58 \ R2
dans laquelie
" R' et R? représentent chacun rndépendamment ‘'un de [‘autre un atome d’hydrogéne, un groupe alkyle
en C,—C,, un groupe benzyle ou un groupe benzoyle; ou, pris ensemble avec I'atome d’azote adjacent, ils
6o forment un noyau hétérocyclique saturé contenant 5 3 7 atomes cycliques;
R? représente un atome d’hydrogéne ou un groupe alkyle en C;—C,;
Z représente O, S ou CH,;
nestégalda2ou3 lorsque Z représente O ou S, tandis qu il est égal 31, 2 ou 3 lorsque Z represente
" CHy;
65 R® représente un atome d'hydrogéne ou un groupe alkyle en C,—C,;

(1)




, 1 - 2! _tlcaII cce bi
_thereof mhenever prepared by a process accordrng y oy of clarns
‘4 45 Revendi cat i ons- pour lTes-Etats cogtgagte

R T o ﬁrmrrmrrmrrmrum i

|(| ))ll(CHRS)rﬂNSS_ A M 25 Gt
“laquelle R et res ent .CEacun i nd6 |

pendarment :
atonme d' hydr O‘i%prun Gr oupe afkyle'en C -C, .. un oupgnbgﬁzl o

groupe ben%oyl e | R—ENS NG, ! —C.,
forment un nmﬁfﬁﬁ@@m@m Csﬁ@?@q% %&ggﬁgﬂ @@%ﬂ {akyi(i aﬁfOre en

‘Tepr6sente uﬁa-a@ome c! /dfe ?,{ﬂ:‘_lge_[:Q en Cl 'z regsgf?rlﬁtﬂem

'gst Seogl 0;1201 ? I?QRQ‘; Lgoqi zmaye %t t E:ﬁaaﬁreaﬂa;beadﬂnmentsun tdari@ptge ;opne
d h dg d'he drézz Erpéréé’déear@reream-ese 06 groﬁ}qudGSkyl(en Re—Gs gro qyf
ydrogene Qiylben QF—QJJ,ﬂﬁ g&dubyéyeloakvlen.%ﬂ:c gggroupe E:F% gxgn i‘gﬁﬁ

JN- CN, N- NO2u dm&?:a%ne "ot p@p\e@ fbene e 'Qﬁ% The Jx%&ﬁ & EdelsBufre et R*
N- CO- NH2, & @_reaqe MR g en en %%I éia éﬂﬁnﬁt v ?—(ﬁﬁbuﬁngﬁﬁpe benzy|e

CH- SOp- aI ky| &Y eenco u gébg K @uﬁEbnGbs(:élans @duﬁmemg fte NBR’.

hal y ﬁf hra;.%l’ey élon Il pévesdidatian 0N dgmsongeeIphe RS re pﬁq cun
hal ophenyl e, |hH?vr&l’eﬂélﬂﬁt an dtymé e’hymé&lg yin@asHpe alkyle e @qﬂgeg z&i ¥R peut

| u g
V

aine 32

C-- C4) phdny| agprédenteoun groBpe kenpes@iined ‘F? ,gﬁng@gh vgrcr:-::rtgme
i o vec

e,
i ndepend te t, t
pen anererit azpte gdjaceat, eptd "feé' gg %@Bﬁ”&ﬂaw b0 @d hyiRog@helbieuediripyésente OHa; R

C < 32 g{ ﬁg_%ﬁiej' Ogg‘%ﬁg‘f P %ser; %‘% cmsé QikylelBn Gr-0CH®* Inapelisents/ un grokpg alkyigen
ahia 0.,

dl a[ kyI am noadikylie, ﬂ%‘NHlmhrﬂTeNﬁﬁﬁgslqu%{cfﬂu Ul&l c\etkr a4 ﬁYFFéesﬁ e CNJ_I%O
repre g n groupe
gagsate un

i nferieur as Sglkytecemdl,s-Cy @HHS a"d‘e& ‘ ;2
e ou un
ve q ﬁd

entre | es h6thal Y groupe
aphenisnin eéHﬂtealROr(Bre -eyeﬁgmm ou de

soufre et R4 ‘1‘3’“? %@‘%ﬁgﬁ V,?Jcéfe er
- dddpl I’QH%etﬁiqkéﬁéht %eﬂblé:a un @ompasé dpnrs lequel B represente
- CH2- al cenyl e un gr Oupe benzyl e ou encore ungqs Pe

phar maceut i _-,guerrmnbéra@ @e fHiazble seloh iamevemw‘é at%..me fre
C tronﬁ 6% }%

2. Derive de thidaRé&ivé de thiazpl
repr 6sent ent Chécgéfn‘:; H?hé?&j@%?\l%%gﬁtﬁqqueta@j revend IE an€leqiglR? represente

al kyl e en C, - BB Y S 085 selAFinepdicdRaueiies Rﬁerm&.uﬁons evréce@sreeﬁt dans lsﬂueggd%%?eme

benzy ugg,g;.,r,gr%'hé ou encore R
et pris.e
" at omé 20 'azot. eéradjdammp selmjfuescm!cem“e des ’g‘feﬂﬁ‘ﬁ%mbﬁ NEP Iq?ﬂ'eﬁo a"ﬁlﬁé{%ﬁgﬁﬁf gala

pyrrolldln a.
0 oG- un gr oudpe &g ﬂO q \f euteg ?ev@r@ﬁ&fxé(rﬁ grdtedbntes, Bdahs Basel R' et R?
n,gr
rl

rogene ou un grou

radi caux Rl et F®]
R3 repr 6sente em:gs e(iunu ogene orsque Z represente CHz;
h Eré@bhd‘rb@tr@ra)ﬂﬁe ledjulelylk grogpe e(Q@mNiﬂﬁ est le groupe

repr esente ndg,r; y& en Cs; 5
- represente un at
Kils%rz Oulpﬁ er'et hyl . Dﬁrﬁéepe emmteesqkmc]\lne WN@%UWWendgaﬁﬁ%mﬁfedﬁyegogggplg?&” A
al kyl e espréenteYCNIQUEHNQED
11. Dérivé de thiazole selo|>1|- R%eaéuléﬂm%ug rbeg:l'evgrl)’dlcalfili:rQ@récédentes, dans lequel B
T 45 représente NRR® ou R est un atome d’hydrogéne et R® est un groupe alkyle en C,—C..
12. Dérivé de thiazole selon la revendication 11, dans iequel B est le groupe méthylamino.
13. La N-méthyl-N’-2-([2- {diméthylaminométhyi)-4- thrazolyllmethylthro)ethyl -N"-cyanoguanidine ou

un de ses sels pharmaceutiquement acceptables.
14. La N-méthyl-N"-([2- (dlmethylamrnométhyl)—4-th|azolyl]methylthw)ethyl-z -nitro-1,1- -éthéne-diamine

so0 ou un de ses sels pharmaceuthuement acceptables.

15. Formulation pharmaceutique comprenant, comme ingrédient actif, un dérivé de thiazole ou un de
Fune quelconque des revendications 1 a8 14, en
t acceptables pour ce dérivé ou ce sel.

16, sous forme d'une capsule ou d'un

ses sels pharmaceutrquement acceptables selon
association avec un ou plusieurs supports pharmaceutiquemen
16. Formulation pharmaceutique selon la revendrcatron

55 comprimé.
17. Procédé de préparation d'un dérivé de thiazole repondant 3 la formule (!} selon I'une quelconque

des revendications 1 & 14, caractérisé en ce qu il comprend les &tapes qui consistent a.

60

&5




:groupe phenyl e,. un groupe hal ophenyl e, un groupe aI en C - C3)ph6ny| e

un grQupe alcoxy(en C -C3)phenyle, p nte un u”ﬂ m
cette reserve gue, |lorsque 8 repres§6 hg Eﬁ&eo repr ’ mﬁ sel
d' addition dé)amedeagphmemmeublfqmehent acceptabl e d' un corrposé'l dans* | equel
represente NRR6. 30 give de t I I | a revendi cation 1 ou 2
dans | equel Z represente url?%a 0 m&@rg FC"F? p'?l ve de thiazole selon

| " une gsiel conque des revendi cat8 opsN1 A 3, dans | equel n est 6gal a 2. 5.
D6rive de thiazole selon |'une qu¥l conqu Rfes revendi cati ons precedeéentes,

dans |l equel R3 represente un ato ﬁﬁ ogene. 6. Derive de thiazole selon
| " une quel conque des revendi catlons p‘Pecw tes, dans lequel Rl represente
<} 1035 un atone d' hydrogene. 7. Deriveéide thiazole selon |'une

quel conqugvecles - revendi cati ons precedentes, dans |equel m est 6gal A 8.

D6ri v6 de tHhi azmremséhofwrrhblenh‘@ﬂcﬂae# 'emeéjelb' raarésen@\;@rsmwaﬂw

dans | equel (ﬂ'"ﬂe?° s¢ A gq"%geqsve

gp gggt?ﬂ (e ‘HUB‘é?Z?{%FHWE‘“
de thi oTeB"(’S,)?—’;Z ere{ ; f’lfét‘,"?_ﬁ ¥URL Pequel | e groupe - (CHRS1 ) NR R2
est Ie gr oupe di e i hy 10 Derive de thiazole selon |'une
quel conque des revend| ca ns_ prdc nte a egeel A repr6sente NCN ou
CHNC2. 11. Dérive de thi rEEEFF%an 2 %n?H@geimgaﬁqge des revendications
pr6c6dentes, dans | equel B 4% presentel NRRI ou R est un atone d' hydrogene
et R €& un groupe alkyle en Yi-C4. Derive de thiazole selon |a
revendi cation 11, dans | equel a.lﬁi:,t_yhe groupe nmet hyl am no. 13. La
N- ot hyl - N - 2-u[ 2- (di et hyl ami nonu hy\) -#A-thi azol yl | nut hyl t hi o) et hyl -N - cya
noguanl di ne ou un de ses sels phar macelRi quement acceptabl es. 14. La

| am no
4t h| azol yﬁ"ﬁgﬁfﬁifeq}g (ﬂnéi égf‘}%}‘tﬁ %b'?"%t’m?l‘l'@e arinRdnlormulg HERRY i de ses
sel s pharmaceut | quenent a cep a 15. Fornul ati on pharnaceuti que
conprenant, conme ingredie 3 actif, un derl v6 de thiazole ou un de ses sels
phar mageut i qUerrent accept abl sel ong yelogaug des revendications 1
a 14, en association avec un su—p'llum e'fhr r;!)orts phar maceut i quenent
accept abl es. pour ce derive ouSge-Mel . 16. Forrml ati on pharmaceuti que sel on
| a reVendi cation 15, sous forneJd une %apsul e ou d un 56 conprinme. 17.
Procedgsde preparation d'un der(cuﬁ ydent hi azol e repondant A la fornule (I)
selon |'une quel conque des revendi cﬂtlbos 1 A 14, caracterise en ce qu'il
conprend | es 6t apes qU| COI’]SI stent A 60“65 33 0 049 618 (a) faire

réagir une amne . SeklEnte c=
avec (i) BV om0 it deéa:m“or Fatppoproges antiapole dofpmule (Ybenstaausted birbianie c=Bloy
qgui s'dl ol gne)fugbh,{eruacdmoma}e&:ﬁnde formul e R-N=C=A pour fornmer un :
thiazole de fornule (I) dans Iaguel le Qrepresente -C=A et R represente un -
at one d' hydr ogbne;

45 : |
| _ \(N /R1
C (CHR )m—-N
0 | | \,2
dans laquelle L® est un bon groupe qui s’éioigne, avec un thiol de formule:

HS(CH,),—NH—CA—NRR®
55 .
' pour former un thiazole de formule (1) dans laquelle Z représente un atome de soufre, Q représente C=A et
B représente NRR®.
18. Dérivé de thiazole de formule (I} ou un de ses sels pharmaceutsquement acceptables selon I'une

quelconque des revendications 1 a 14, en vue d’inhiber la sécrétion d’acide gastrique.
60 _
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'reprGSQnte un groups qui- s" 6l oi gne avec une am de formJ'

(<)
faireé reagir un conpose de formule: gfg M NH2 p
for rree}"’un t hi azol e de fornul e (I') dans qu’?I ﬂ’m’@ﬁt 40
repr 6sent e NdRgire Gag'(mcm§W9W% conpos6 de forrrul et danss| elle D
est un bon groups qui s'eloigne, avec un thiol de fornule: 55 pour forner

un thiazole de fornule (1) ns laquelle Z re r65ente un atome de soufre, Q
represedte C=A et B repr 63enta?|'_fﬂﬁﬂr.-%. ZiftHd™NC Y azol e de formule (1)
ou un de ses sels pharnmaceuti gge t acceptables selon | " une quelconque des
revendi cations 1 314, en vue d' | ber s6eretion d' aci de gastrique. 65
34 0 049 618 (c) faire rdagi r?%_[Ns congos6 do fornul e: CL
H 3 avec; une am ne do formul el ur former un thiazole do formnule

(1) dens laquelle Qrepr6sente C=A; . oud®(d) fusionner un conpos6 do
formule: C2L dans laquelle L3. est un bon groupe qu ' avec

thi ol de fevecne amingde fornyle RiNHappur farmersnLbigzale ‘%fémf'wfer‘r\!n‘?s's(ﬂql)_‘gkié#fgpféifatféﬁ‘e y4
repr hsepd é’“u&uﬂ %gg%rggc&g% LL 6. Bﬁm%f epr6sente C=A. 2. Prochdé selon Is

revendi cati on pour pr~parer rivé do thiazole de formile (I) dans
Jaquelle R et R2 repr6sentent gfhacun indivi duel | enent un atone d' hydrogbne

ou un group. alkyle en Cl-C3, un\sﬁm_ﬂes:rga%h caux RI et Rl pout
représepfer un groupe benzyle ou ufl grbupe benzoyle, ou Rl et R 2, pris

ensenbl e 35 avec, latorne d azotesad,r;féent, rgpr-6sent ent un groupe

pi p6ri di no, un groupe pyrrolidino oulun gro nmor phol i no, avec cette
rdserve gu' un soul des radi caux Rl &HF;%);“ ut repr~senter un atone

d' hydr o?bne | orsque Z repr6sente CHI; R r 6sente un atome d' hydrog-~ne
ou un gfbupe alkyle en C1-C3; R reprdsente un groupe alkyle en C-Cs; RS

repr dsent %ahmadﬂeﬁm? ek Mh‘a%ggq@ld eléfbngragb’ootﬁw el db@uied repr~sente N- CN
N NO2, 2, S, aryl e, 2-al kyle en C1-C3, N-CO --NH2, 40

N- - COaI kyI e en d 1 C3, N-Q02-al kyIS(GHH.H—Mi—CB—Nl{B—I- S02- aryl e ou CH-SOZ--CHB
0'0 "aryd risente un: roupz e ha op an/ roupe

our Ia ' gr Qi
in 2t Lﬁg i Mdﬁr@s%{'é%tﬁ b .f{:;ﬁ(% Eﬁ% aéi%f Phlaibobits i 1%%%%5% gﬁa

phar.maceuldespd@GitaRR R’ @ REGYUt RP&Senttd 6n §rougttbieny@ ou uégroﬁf e®ehzdfe, D0 R Dét ,Qms ensemble
r evengl, gatave;n'atbmemh;ptelaajagant, mmtem wlardupe pipéridino, un groupe pyrrolidino ou un groupe
N-mit hy| - N‘lw@o i 023 e@ cm I’H _se\4 mjes radicaux R! et R? peut représenter un atome d'hydrogene

} r un to u
m-t hyl ) - 4.1 JPM%A ‘éﬁf'@eﬁé? eafeség_?fgfﬁ} %{1&3"‘5 Eup?;éﬁeﬂoﬂf ﬂgrg"g mfggﬁ%éls
phar rraceutrmése NoZ's, Bf RE] BN
| a pripas a-+-coRalkle: d na:,-NeJ:rﬁI-luxoL alN'le e(r{cz—t@llcm-fsbyh@arbmom-s y+OH,, o "aryle représente
un groupe phényle, un groupe halophényle, un groupe alkyl{en C;—C;)phényle ou un groupe alcoxy(en
C;—C,)phényle, R® représente un atome d’hydrogéne et Q représente C=A;
ou d’un sel d’addition d’acide pharmaceutiquement acceptable de ce dérivé..
3. Procédé selon la revendication 1, pour la préparation de la N-méthyl-N'-2-([2-(diméthylamino-
45 méthyl)-4-thiazolyllméthylthio)éthyl-N"-cyanoguanidine ou d’un de ses sels - pharmaceuthuement
acceptables.

4. Procédé selon la revendication 1 pour la préparation de la N-méthyl -N’-([2- (dlmethylammomethyl)-
4-th|azolyl}méthylthlo)éthyl -2-nitro-1,1-éthéne-diamine ou d’un de ses sels pharmaceuthuement :
acceptables. :

] 5. Thiazole de formule {I) ou un de ses sels pharmaceutiquement acceptables, préparé par un procédé
selon I'une quelconque des revendications 1 & 4.

Patentanspriiche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE

55 1. Thiazolderivate der Formel ()
3
R —F:'_ CHZ—Z—(CHz)nNH—Q—B |
60 SW//N ! | th
. 5 /
(CHR™) —~N
. m \
R2
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VTR TRyt Aoy et Ryl o3, SEr R :
phar nbceuthuerrent accept abl es. 50 ' 5 Thi azol e “d6 Torml e U) uu—u-n de o

ses s&| s pharmaceuti quenent accept abl r r6 pan ‘une -
guel conque des.revendi cations 1 A 4. @M éﬁlpl‘l l:c um@ Mi l(
Ver t r agsstaat @nfairEagitbrlonipbséds forinuld: LU NL SE 55 az e de
Fornmel (1) 65 0049 618 (c), faire r6agir un conpose de fornule:

* C L S S avec unegy’ani ne de fornule R6NH2 pour fornmer un thlazole
de formuke (1) dans | aquelle émgezeﬁmb)eu=ﬂ% A (d) fusionner un
cbnpose de fornule: dans | aquelle est un bon groupe qui s'6loigne, avec
un thiol de formule: 30 pour for un thi azole de formule (1) dans

| aquel l e Z represente un atone dels fre/ Q represente C=A. 2. Procede

selon | a,4 evendi cation 1 pour préﬁi‘éﬁé,ﬁ- n derive de thiazole de forrmule (1)

dans laquelle R et R2 representent chacWgz2 ndi vi duel | enent un atone -

d' hydrogene ou un groupe alkyle en Cl-C3, un seul des radicaux R et R2

peut repr 6aesttiuae atine gé twpme Bidhiz pouz faomenum thipzviegie fiyewie @Y Hans lagueliRQ repréqRpte GA s

ensenbl e,5~'°u 35 avec |"atone d azote adjacent, repr6sentent un groupe

pi peri di fo, uff BeiotnseunEITRIFS 98 REPURi un groupe norpholino, avec cette

réserve gqu' un seul des radicaux 8 et R2 peut représenter un atone

d' hydr ogene horsque Z repr65ent@8§ , g%sent e un atone d' hydrogbne ou

un groupe alkyle en C1-C3; R reprelgent n“groupe al kyle en C -GCs; R

represenf® un atone d' hydrogene ou oupe thyle; A repr6sente N CN,

N-NO2, CH N2, S, 0, NH, N-SO2-aryle N-SOZ}AFker en C -C3, N-CO NH2, 40

N-COaI kyl e en Cl1-C3, N CO2-alkyle e(c;-(a;(:’.h CH S02-aryl e ou- CH S02- CH3, ou
“aryl e" represente un groupe phdnyle, un "Zgro\pg hal ophenyl e, un groupe

al kyl (en2c, - C3)phdny| e ou un groupe al coxy(enfCl-C3)phdnyl e, R6 represente

t d' hy te C= ddition d' acid
phar maceut (ARG R %Se&ﬁ%‘?@a%@rwawth*p?%?%faw"sa onfa

revendication 1, pour la preparati QQCQQJW_CA,_NRRG

N- net hyl adN - 2- (12 (di met hyl am no- 45

nmét hyl ) - 4- mnurdqrmeylhn thezqwdetfwrm ledh islamueﬂe eraginditores dgsoefra st Qdeprésente Seis
phar maceut | i gz rjetion ;n A dawé ihrebsamTA s oule Y o
preparatio E&J&ﬁﬁ TE t:ts? rfgﬁ)% mg&f zoyle, ou R et R, pris ensemble
4- t hiaz Opy lapdtata d’éz@t)e%ﬁ odsbrittin b b7 ATk BRupd ByribiiiRo OF uh Gfoupe
sel s phar mpﬁollﬁp,lemmétteaéﬁ&pt@hh @&ul dedradicaua.R! Imzazmlr@rekenémmbme @’hydregénen
de ses sel dorpAvardteptietnty Gmtremess@ ytuabdterse diby@pghn 50 N grauRs, r!i'UI*Ran EetCn R*

o R PR S e e
t
Vertrags fte T e ,_.@fé R E 4

For nel u[\%’?dli: Qﬁan%é un groupe haIOphenyle un groupe alkyl(en C,—Cz)phényle ou un groupe alcoxy(en
. C,—C,)phényle, R® représente un atome d’hydrogéne et Q représente C=A;
ou d'un sel d’addition d'acide pharmaceutiquement acceptable de ce dérivé.
3. Procédé selon ia revendication 1, pour la préparation de la N-méthyl-N’-2-{[2-{diméthylamino-
45 méthyl)-4-thiazolyllméthylthio)éthyl-N"-cyanoguanidine ou d'un de ses sels - pharmaceuthuement
acceptables.

4. Procédé selon la revendication 1 pour la préparation de la N-méthyl-N'-{[2-(diméthylaminométhyl)-
4-thiazolyllméthyithio)éthyl-2-nitro-1,1-éthéne-diamine ou d’'un de ses sels pharmaceuﬂquement
acceptables.

s0 5. Thiazole de formule {l) ou un de ses sels pharmaceutnquement acceptables, prépare par un procédé
selon I'une quelconque des revendications 1 a 4.

Patentanspriche fiir die Vertragsstaaten: BE CH DE FR GB IT L1 LU NL SE

55 1. Thiazolderivate der Formel (i)

3
R ‘—T__....—__'_ CHZ—Z—(CHZ)HNH-Q-B

S__N . (1
60 1
R .
| Y.
- (CHRY) ~N_
R?
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0 - 47 grg" PR T “BenzyTt
Benzoyl - Si nd oder zusammen nit dem benachbarten Stlck mm
gesat ¥ gten heterocyclischen Ring bil dgnP4ge§ g bis 7 m‘m

Wi <
R \Wasserstoff.oder O -C4-Al kyl ist, I'~r S oder CI—Q sttlj’ﬂ sh H& @

oder 3 steht‘,'vor'\‘i%l I's ﬁ‘ Or 0 der S steht und 1 derdﬁ];las? -
falls Zfor g f&@-ﬁ;ﬁ %‘i 'E

be uEks memen eroc CISC den bis €'en élt,
Ode_r 3 st e_ht’ Wasserstoff oder —C -Alkgyl(siz’f 81), E% rf
worin A frgr I\I—ﬁb},ql&&d@cuz S. 0, NH N—SOZ ArYI N- S02- - C1- C4- AIkyI,
N CO NH2. 15N- @@ErCZLedeCastéﬁtkfylls,sz QBder@ stéhit,-uAdkyl, CH SO -Aryl oder
CH S02- C1- C4- AI U1 1, rodert3 stehb Balle Z AgnQH: Ppftny| | Hal ogenphenyl ,
Cl1- C4- Al kyl phe %"@Pm —RRUhenyl "ist, und B frjr NRR steht, worin
R und R ypabhi ng| da Qd. C-C5-Akyl, C3-CO Cycloal kyl met hyl,
Hydr oXY- C2-- C5- Al kyj, q rQ/cI oal kyl , Al koxyal kyl oder Di al kyl-am noal kyl
si nd, wobel di mfﬁesaadezahlcm Kﬂéﬂt,enstoffen weni ger als 8 betrigt und sich
ZWi schen denwpiin eroatonen Si ne Kette aus weni g stens 20 zvve

0., =5
Kohl enst of  aj .ol E{'F ‘tﬁ 0(2 A St Qﬂf‘f %wobel&
Schwefel i St Pllrm og 1, ,—C hen p‘&bﬁ'k‘i unb
steht, und die awﬁaiﬁhﬂu Wérth mnn& mg eichiarg cpggmycnuwymtnﬁ:
for NRR st e Hydrox@-CFbd-Alieyh | Qe Ci- mtoafm,cAakmw oueh Dib(kylemadajm singjavobainteGesaneth!

daB R und Rem Eﬁt@@ﬁpﬁ‘g mseﬁe? Qet@sf U@B'qbde'rsc'@mﬂesﬂﬂﬁfeytpmb@eiw@w aunufnemgstens

ei ner der %up® odergay
zusammen m t ggem J( chbaorr{"en a‘é?rsmﬁ °‘f %%“wte %%Stsf’ I,“ng} Per f%‘%%%—c?_ ¢ °der
oder Mor phol LWOgé btraﬂﬁazdarsa{ &nkiRfbardni Salz6l 8ér VVRIR@IGARN, Whdid BWIF NRRSRRAt. der

Substi t uent en R1ThizdidRRal/deels Anspreh fl, dedunch ba«amzenﬂmlei SaFZR‘fuﬂldrR’ Ghidhadgid \WassRstoff
Wasser st of2f B%FI‘&’&LW%; pysteinerder ﬁ'@ﬂ'@eme't% -ung RY e"th' agiar Berayl\ish gdes REunsk A

oder Met hyl % 1';& dzy@fﬂc Pigeri ﬁ‘l%% Morpholmogruppe
N- SO2- Cl- - CScAfsEM el 14 Trngic&‘, o Aﬁyiteh foffo Iﬂy f

CH S02- Aryl eN—éH— S HansNeht s, vwr M, ARYS0LRGNY Nr-SOHaE emy O—NH,,
Cl- C3- Al kysb pNeSPH Cedell&l.J\l%de-B hgH—564- AmmeWsmﬁtfwmAwlrﬁhenvl
der MaBgabe,’ % % N% %Em' ogrrgﬁ- -Atkopyheniist usd BhWassergiof issjnmit der MaBgabe,
pharmazeutis {B E? A0 giedhs :%E P\P Digdab NG nB
f-Or 'NRR ste 3Th|zofae {1 e !ﬁ Ak ibﬁﬂg rr%vef REU rg%

gekennzel chnet ,4. thaddolderda hmeﬁ eihem Qér. An3|5uébe 1Hi :ﬁaﬁﬂudﬁrgbkbahzel&ﬁlﬁﬂﬂ daR MEGA Lkesht.
Anspr Cche 1 bi $. Jhiaghéddtivat magie kisem der ebrherpeheddedd Anspbdiche? dedusttt gel@nnzelchnet dal R®

Thi azol deri v!ﬁ’@ssﬁ t?ﬁ nem der vor her nspr Cche, du s
gekennzei chngy, 3@;@4&' s v g I aetghocn REb etk e ST a8~

vor her Qe‘h%den PoldeRg: nddREHER e dRKRIYRRGIdEN Afdprichld BSduREh JdaRSRh&AS dagind fir 1
40 7. Thitaol derivat nach ei nem der vor her gehenden Anspr Oche, dadurch

gekennzei chnet 8 molmrfvafrnaﬂ.h smeehder v@hergéheaden I/’(dmﬂmatdamme&#mmhderdaﬁ R' und R?

vor.her gehend Mgt s u-che, ur ch ekenn hnet & g%&g‘ .
sind. 9. Eﬂﬁ Tglgfg E: §°;5?ﬁ5‘ %f’d“'é% Eﬁ‘ca%ﬁie ﬂ‘z&ecﬁ’r\‘@i’e - ¥"I£‘ R
G uppe - d‘ HTBhEN h@i*ﬂo%@fﬂéﬁﬁlan lARdpriiche, dadurch gekennzeichnet, daB A fiir
NCN oder CHNO, steht.
11. Thiazolderivat nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, da8 B fur
NRR® steht, worin R Wasserstoff ist und R® fir C;—C,-Alkyl steht.

s0 12. Thiazolderivat nach Anspruch 11, dadurch gekennzeichnet, daB B Methylamino ist.

13. N-Methyl-N'-2-{[2- (d-methylam:nomethyl)-4-thwzolyl]methylthco)ethyl N"-cyanoguanidin oder ein
pharmazeutisch annehmbares Salz hiervon.

14. N-Methyl-N’-({[2-{dimethylaminomethyi)-4-thiazolyllmethyithio)ethyl-2-nitro-1, 1-ethendiamin oder
ein pharmazeutisch annehmbares Salz hiervon.

55 15. Pharmazeutische Formulierung, dadurch gekennzeichnet, dal sie ein Thiazolderivat oder ein
pharmazeutisch annehmbares Salz hiervon. nach einem der Anspriiche 1 bis 14 als Wirkstoff in Verbindung
mit einem oder mehreren pharmazeutisch annehmbaren Tragern hierfiir enthalt.

16. Pharmazeutische Formulierung nach Anspruch 15, dadurch gekennzeichnet, daf sie die Form einer
Kapsef oder einer Tablette hat.

60 17. Verfahren zur Herstellung eines Thiazolderivats der Formel (f) nach einem der Anspriche 1 bis 14,

dadurch gekennzeichnet, daR man
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”10 Fhiazolderi vat nach el nem der vorher gehenden:&nspr Oche  dadur oh

gekennzei chnet, dlaa A far NON oder CHNO2 steht. 11 Thiazolderivat nach™ « -
ei nem _der vor her gehenden AnsprCche, QA8 B1ckennzei chnet, daB 8 farr NRR ~

steht, wori MWasserstoff ist und Rl fajr C -C4-Al ﬁmul W 12..
Thi azol deri 33’5"}%’&? ‘{&ﬁé"ﬁ'r"ﬁ'ch 11, dadurch gekennzeic Hﬂﬂ“lﬂmwtlmlla
ist. 13. N-Methyl.N &3 L
-2- ([ 2- (di met hyl ami nonet hyl )~ Z-JFapol Slarfetdig o) et hyl - N' - cyanoguani di n
oder ei M pharmazeuti sch annehnbsrssnSal z hiervon. 14. N-Methyl -N :
"-([2-(di met hyl am nonet hyl ) - 4-t hi'gzol yl | 1hylthi o)ethyl-2-nitro-1 ,1
-et hendi arni n oder sin pharmazeu ehnbares Sal z hiervon. us 15.
Phar mazeuti sche Formulierung, cladurch dgkennzeichnet, daB3 sie ein
Thi azol &erivat oder ein pharmazeuti sch ant®hnbares; Sal z hi ervon nach ei nem
der Anspryghe 1 bis 14 als Wrkstoff in Verbindung nmit. einem oder mehreren
phar mazeut I's g uikn 06BRBEHger AdrinBadB, Wofth Ledife ASYbRRbAppeli&; odehar mazeut i sche
For mul i er ungiinaisdr vesaunicder EamelitasiiCel ugak BIIAE bifés Mhiazoldideg Farim@! () veorinad fur
ei ner Kepset=Asteht ued RdYasSeadtdftist eméett,. 60 17. Verfahren zur Herstellung
si nes Thi azofbeipe Yerpigdyngderiamell (1) nach einem.d er AnsprCche 1 bis 14,
dl adurch gekennzei chnet, dqif& man 65 37 0 049 618,(a) -din Am n der
Formel CH R —F—_—r-CHz-Z—(¢H2)n-+NH1@—L5111 'l [err] mit (i)
ei ner Vg bi ndung der For nel L'SQB/NWori n LI eine Abgangsgruppe ist, oder
(ii1) einer Verbindung der For rrbh/RG NzCz,QJ unter Bildung sines Thiazols
der-Fornmel (1), worin O fO t5 JC=AA steht und R Wasserstoff ist, unsetzt,
(b) eine Verbindung der For nel (Fﬁﬁr)]n" rin L' esine Abgangsgruppe ist, mt
ei nem Agi n der Forns[ HNRR6 unsetzt, (c)g®ine Verbindung der Fornel 3 30
Rmt einem Amin der Fornel RG6NH2 unter Bil dung eines Thiazols der Formnel
¢1), wori wagnitpingAbgagesgruppe s mi eingmfAmin KiprFormel HINRR® ymestst 2t oder (dl ei ne
Ver bi ndung dit #PYsiipdupg der Fggpsly,  esine gut e Abgangsgruppe ist, nit einem
Thi ol dgr Formel unter Bilduhg sines Thiazols der Fornel (1), worin Z

a

Schwef e’ ist und 0 fOr C=A t~eEt und @LQ’_&IE%F&G_‘@__I@I;M verschnilzt. 18.
Ver wendung ei nes Thi azol deri vags—d¢r (?rmef (4% oder eines pharmazeutisch

annehnbaren Sal zes so hi ervon 8 ei nem der AnsprCche 1 bis 14 zur Hemmung
der 1Magensi uresekretion. 65 38 R
N (CHR%) —N

"N

mit einem Amin der Forme! R®NH, unter Bildung eines Thiazols der Formel (l), worin Q fir C=A steht und B
40 far NHR® steht, umsetzt oder -
{d) eine Verbindung der Formel

. Rs : .
\l_'__r_ CHoL
45 .o ]
R - S\'?\l . R1
. _ _ 5 N /
, _ - (CHR )m \
. B : Rz
worin L? eine gute Abgangsgruppe ist, mit einem Thiol der Formel

55 ' HS(CH,),—NH—CA—NRR®

unter Bildung eines Thiazols der Formel {I), worin Z Schwefel ist und Q fir C=A steht und B fir NRR® steht,
verschmilzt. o : :
18. Verwendung eines Thiazolderivats der Formel {1} oder eines pharmazeutisch annehmbaren Salzes
so hiervon nach einem der Anspriche 1 bis 14 zur Hemmung der. Magenséuresekretion.
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0 ;04-9 '61-8:i Pat ent ansp:r;'uche TO den _
Her'st ell ung ei nes Thi azol derivats der Fornel (1) vvo |

Wassexstof f, Cl-C4- A kyl, Benzyl oder E’?F&@/ ﬁd n mt dem Y5
benachbar t en Sti ckst of f at om ei nen gesat en het er‘o ﬁﬂwme HIﬂH n,

der 5 bis ¥ F!fat@ta‘nmhemﬂanﬁwmwssMBMrStoff oder-

0, S oder

ertr ag:sst ERE

CH2 steht, n fur 2 oder 3 steht, falls fl\/r 0 oder Sstet

nfor 1, 2 oder ‘aVesplps urHaysielung ?TPFTEF?Z'd§TVéﬁtde’ l;2’(’)'“"” R5 Wasser st of f- oder
C-C4-Ayl gist, mfO 1, 2 odersz3 steht Qur C oder CC
RPN Coen

steht, 25 worin AfO N-CN N-

Cl- C4- Al kyl ,
oder CH SQ2-Cl-C4-A kyI steht, wobel AryI PhBnyl , Hal ogenphenyl ,

C, - C4- Al kyl

SC2- Aryl, N SCe-
N- CO-NH2, N-CO- Cl- C4$AI N- Op- C, - C4- Al kyl , (OH SC2- Ary|

Lphenyl oder Cl - C4- Al koxy yI.N st, und B for NRR6 steht, worin

R und R6 unabhang| g Wasserstoff, C-Cs-Ak 5 C3-C. - Cycl oal kyl met hyl, 30
Hydr oxy- C2- C5- Al kyl , C3-C8- Cycl oaI kyl, Al koxﬁal kyl oder Dial kyl am noal kyl
si nd, wobei

d\inrmGesam zahl an Kohl enst of f en weni er aI s 8 betragt und SI ch

zwi schen den He P'@ﬂa‘i ig Wargerstest, SursCafitintl ovl cg
befi ndet, 6ﬁel?en%ﬁ, %e —@n%?i samﬁméﬁp Eﬂ@‘é% Wen, er Sbis d‘{éwmpgﬁ ent alt
gekennzel chnet, n der Fornmel mt. (i) einer Verbindung

der For nsl

der Formsl [err["
HNRRI unset zt,

Ami n der

L1Q3,n UVCH dddr ikteraj feu& z%germgagu@pend st, oder (ii) einer.
VEr bi ndung der [Rdintis R ofiG 34t alla AtfarCHBBtelUNg ei nes Thi azol s der Fornel (1),
worin Q foP?-

C—Rsé‘g?ﬁtﬂ‘lﬁ‘rﬂ?e'@'w&%ﬂsﬁoff i st, unsetzt, (b) eine Verbindung
d\bgangsgruppe ist; mt einemAnrn der Fornel
60 65“ 39 (c ei ne Ver bi ndung der For nel [err] mt einem

For rrel QRi\Id2odent erc-BI | dsterg, ei nes Thi.azols der Fornel (1), worin O

fur C=A stehtwofumsetzt oder t5 &d) ei ne Ver bi ndung der Far nel
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N—CN, N—NO,, CH—NO,, S, O, NH, N—SO.-Aryl, N—SOz—C,—C.,-Alkyl ‘N—CO—NH,,
N——CO—C,—C.-AlkyI N—CO,~—C,—C,-Alkyl, CH—802 Aryl oder CH—S0,—C,—C,-Alkyl steht, wobei Aryl
Phenyl, Halogenpheny!, C,—C,-Alkylphenyl oder C,—C,-Alkoxyphenyl ist, und

B filr NRR® steht, worin R und R® unabhangig Wasserstoff, C,—Cs-Alkyl, C;—C¢-Cycloalkyimethy],
Hydroxy-C,—Cs-Alkyl, C;—C,-Cycloalkyl, Alkoxyalkyl oder Dialkylaminoalkyl sind, wobei die Gesamtzahl
an Kohlenstoffen weniger als 8 betragt und sich zwischen den Heteroatomen eine Kette aus wenigstens
zwei Kohlenstoffatomen befindet, oder eines pharmazeutisch annehmbaren Salzes hiervon, dadurch
gekennzeichnet, daB man

{a) ein Amin der Formel

3

R -z- —NF
—'——r-CH2 Z-(CH,)_ NH?

S /N
Y. A
5. /
{CHR )m-N
2

R
mit '
(i) einer Verbindung der Formel L'QB, worin L' eine Abgangsgruppe ist, oder
(i) einer Verbindung der Formel R®*—N=C=A unter Blldung eines Thiazols der Formel (I) worin Q fir

~—C=A steht und R Wasserstoff ist, umsetzt,
(b} eine Verbindung der Formel

3 2

Sﬁ//N -y
R

(CHR )m /
\g2

worin L? eine Abgangsgruppe ist, mit einem Amin der Formel HNRR® umsetzt,

39




ferr] Wworin L3 eine gute Abgangsgruppe ist, mit ei nem Thi o “der Formal T T

HS( CH2) 6- NH- CA- NRR6 30 unter Bil dung eines Th| azoI—S—de%—Fef—ﬁﬁ—(—r—)—‘—worl nz,

Schwef el ist und Q for C=A steht, veros@%h . 2. Verfahr pruch
1, dadurch gekennzei chnet, daR man ein | azol deri vtﬂummil vvor| n

Rl und R2%unaghineyetindasgaer Fomief oder C, - Cr- Al kyl

Substituenten R und R2 Benzyl oder Benzoyl ist oder . und zusamre
dem benachbarten Stickst of fgt om ei ne Piperi di no- rroI i di no- oder

Mor phol i sogruppe darstellt. Ny gabEH,Hal F%i ner der
Substituenten R und R2 -.-35 VWasterstoff sein kann, falls Z fM CH2
steht, R3 Wasserstoff oder Cl-®RAkyl istt, R fO CI-Cs-AI kyl steht, Rs
Wasserstof f oder Methyl ist, Af NC2, CH NO2, .S. 0, NH,

N- SO2- Argl , N-SQ2(-C:. -C3- Al kyl (CHE 2, N-CO d -C3-Al kyl,

N- C02- C, - C3- Al kyI CH SQ2- Aryl oder CH CH3 steht, worin AryI Phenyl
Hal ogenphenyl , - C3- Al kyl phen oder- d - C3- Al kox st un

Wasser st of f“l'/tl '"(5’97 f&‘mé—-ﬁf\Né{ wier Bilggnasginss Taiszp %%é?ﬂ%?éh’t ngré'h %‘Fmﬁtﬁ?
Saur ead |tF rguxg oEeisdi€l 1 t. 3. Verfahren nach Anspruch 1, dadurch
gekennze| chns NEt hyl - N - 2- ([ 2-{di met hyl am no- _

nmet hyl ) - 4-t hi azol yI I rret hyI t hi 0) q:;ahyl N'-cyanoguani di n oder ein

phar mazeuti sch annehnbares Sal z hi @H@t-ellt 4. Verfahren nach
Anspr uch 1 dadur ch gekennzei chnet, 'dal

N-NEthyI -([2- (di net hyl ami no- 4 \{

nmet hyl ) - 4- th| azol yl ] met hyl t hi o) et hyl i t ro/f 1- et hendi ami n oder ein
phar mazeuti sch annehnbares Sal z hi er {(Gi#f tellt. 5. Thiazol der Fornel

(1) oder ein pharmazeutisch annehnmbares Sal zNg2ervon, dadurch
gekennzéfchnet ;. daS es nach ei nem Verfahren nach irgendei nem der AnsprCche
1 bis 4 hel”@%%‘t inegutpcingenasgrypre igtomis gingly Tgig! dey Formel

HS(CH,),—NH—CA—NRR®

30  unter Bildung eines Thiazols der Formel (1), worin Z Schwefel ist und Q fGr C=A steht, verschmilzt.
2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da® man ein Thiazolderivat der Formel (I},
worin R' und R? unabhangig Wasserstoff oder C,—C,-Alkyl bedeuten, nur einer der Substituenten R' und
R? Benzyl oder Benzoyl ist oder R' und R? zusammen mit dem benachbarten Stickstoffatom eine Piperidino-
Pyrrolidino- oder Morpholinogruppe darstelit. mit der MaRgabe, daR nur einer der Substituenten R und R?
35 Wasserstoff sein kann, falls Z fir CH, steht, R® Wasserstoff oder C,—C;-Alkyl ist, R* fir C,—C.-Alky! steht, R®
Wasserstoff oder Methy! ist, A fir N—CN, N—NO,, CH—NO,, S, O, NH, N—SO;-Aryl, N—SO,~C,—C;-
Alkyl, N—CO~~NH,, N—CO—C,—C;-Alkyl, N—CQ,—C,—C;-Alkyl, CH—S0O,-Aryl oder CH—S0,—CH, steht,
worin Aryi Phenyl, Halogenpheny!, C,—C,-Alkyiphenyl oder C,—C;-Alkoxyphenyl ist und R® Wasserstoff ist

und Q fiir C=A steht, )
40 oder ein pharmazeutisch annehmbares S3ureadditionssalz hiervon herstellt .

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dafl man N-Methyl-N’-2-({[2-{dimethylamino-
methyl}-4-thiazolyljmethyithio)ethyl-N"-cyanoguanidin oder ein pharmazeutisch annehmbares Salz
hiervon herstellt.

: 4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daR man N-Methyl-N'-{[2-{dimethylamino-
45  methyl)-4-thiazolyllmethylithio)ethyl-2-nitro-1,1-ethendiamin oder ein pharmazeutisch annehmbares Salz
hiervon herstelit. .

5. Thiazol der Formel (I) oder ein pharmazeutisch annehmbares Salz hlervon dadurch gekennzeichnet,

daB es nach einem Verfahren nach irgendeinem der Anspriiche 1 bis 4 hergestellt worden ist.
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