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THI ADI AZOLE OXI'DES AND DI OXI DES This invention relates to thiadiazole
oxi-des and di oxides. In Patent Application 8028326 (A-20878%)i%Mere are
déscfi bed and cl ai med conpounds of the fornula 10 [ERR] 15 wherein p is 1

or 2, RL is hydroxy or [ERR] R2 and R3 each are independence hydr ogen,
(I owerpal kyl, (lower)al kenyl, (lower)alkynyl, cyclo(lower)alkyl, .
cycl.o{l ower)al kyl (l.ower)al kyl, hydroxy(lower)al kyl, ,NH
(1 oyesr) al koxy(l ower)al kyl, (lower) 20 al kylthio(lower)alkyl, ),49

am no(l ower)al kyl, (I ower)alkyl am no (lower} al kyl,
~di (1 ower)al kyl am no(l ower) al kyl, - py’i‘rﬁl‘?\'n'xﬂidl%(éﬂbﬁé)ﬁa‘nkyiox;pﬁs :
pi pet di no( | ower) al kyl , prpetaztrotiower) al kyl,
am no, (lower)alkylam no, di(lower) alkylamno, -2,2,2-trifluoroethyl,
2-fluoroethyl, il exyentib®WRlitedd to Aniaiazole Txdlady dh@diBkRisl, cyano,
cyano(l ower)al kyl, am dino, (lower)al kylamdino, [err] phenyl, phenyl
(I ower)al kyl, substituted phenyl or substituted phenyl (I ower)al kyl, wherein
the phenyl ring nayIodutent Apphicatiom@028326t (A-+2067987) nthereaimniéscrivéd ahad
from (I ower) al ky{.4 I Kgxy, and 30 hal ogen or one
substituent _sel é%:at’é%a%o%ur?g%h%%géooxy,a trifluoronethyl and di
(1 owner) al ky?am’ no; provided that R and R ay not both be cycl o(l ower)al kyl,
phenyl, substituted phenyl, amino, (lower)alkylamnm no, di(lewer)alkylanino,
hydr oxy, (I ower)al koxy, cyano, am dino, (lower)alkylam dino or [err] or 35
R2 and R3, taken together, may be [err] r'i?oe)m i nteger of from to 3,
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o A--.(CH2 )mZ (.CI'I2 )nNH R

15 vhereinp is 1 or 2

Rl is hydroxy or NR2R3;

R% and R3 each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl, cyclo(lower)alkyl
(lower)alkyl, hydroxy(lower)alkyl, (lower)alkoxy(lower)alkyl, (lower)

20 alkylthio(lower)alkyl, amino(lower)alkyl, (lowerYalkylamino(lower)

' ), ' alkyl, di(lower)alkylamino(lower)alkyl, pyrrolidino(lower)alkyl,
piperidino(lower)alkyl, ' piperazino(lower)
alkyl, amino, (lower)alkylamino, di(lower)

alkylamino, 2,2,2-trifluorcethyl, 2-fluorcethyl, hydroxy, (lower)

25 alkoxy, 2,3-dihydroxypropyl, cyano, cyano(lower)alkyl, amidino,
(lower)alkylamidino, A'-(CH,)y %' (CHy),:~, Fhenyl, phenyl
(lower)alkyl, substituted phenyl or substituted phenyl(lower)alkyl,
wherein the phenyl ring may contain one or two éubstitumts
independently selected fram (lower)alkyl. hydroxy, (lower)alkoxy and

30 halogen or one substituent selected from methylenedioxy, '
trifluoromethyl and di(lower)alkylamino; provided that R% and R
may not both be cyclo(lower)alkyl, phenyl, substituted phenyl, amino,
(lower)alkylamino, di(lower)alkylamino, hydroxy, (lower)alkoxy, cyano,

. amidino, (lower)alkylamidino or A'~(CHy)pe2' (CHy) e—; OF

35 R® and R3, taken together, may be ~CH,QLX(CH,) ~:

r is an integer of from 1 to 3, inclusive;
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2- X is a nethylene, sulfur, oxygen or [err] provided that, wien r is 1, X
) nethylene 4 R is hydrogen, (lower)alkyl, '(Iomer)alkenyl (1 ower) al kynyl ,

| kanoyl or benzoyl 5 mand nm each are |ndependently an -
of fromzero to 2, inclusive; n and n' each are independently an .,
f fran 2 to 4, inclusive; Z and Z' each are independently sulfur,
or net hyl ene; 10 A and A" each are independently phenyl, s
i m dazol yl, thiazolyl, isothiazoyl, oxazonI i soxazol yl, triazolyl, B
t hi adi azol yl, oxadi azolyl, furyl, thlenyl or pyridyl; prOVIded that A and
A lndependently may contain one or two substltuents the first substltueﬂt

~being selected fgam (Il o al kyI dro I fl I I gen
am no, hydr oxyne 2% g'ﬁ\éﬁﬁ%rnfal &f‘i"é{ r:”z‘ rg‘?%ﬁgﬁé{%éc%ﬂr%

substituent imilng s-elmﬂlvueﬂerom (I ovver)al kyI hydroxy,- trifluor orret hyl ,

hal ogen, ami no, f¥dg & é r)@bl@f‘))élk&&ls b P ARGy 10 from o

to 6, inclusjve; each err% |ndependently is as defined above, or-the

two R4 group‘slm‘?&@éha’fqyd'e? 4y be ethylene; and [err] -and R each are

i ndependent | y hymfrapgen’, eéaome)mdepéndeﬁtmen)mﬂegenylof frcovesgoatd 2yl |

cyclo(lomer)alég or phenyl, prOVIded that [err] and R6 may not both be

cycl ol ower)’éIc lvgr’ phenyl . or [err] and R6, taken together with the
ni trogen atom ton\dmdc!h eady aa‘ﬁelndePendently an mteger of fram 2 to' 4, _
inclusive;
% and Z' each are independently sulfur, oxygen or methylene; -
10 A and A' each are independently phenyl, imidazolyl, -thiazolyl, A

isothiazoyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl,
oxadiazolyl, furyl, thienyl or pyridyl; provided that A and A'
independently naycontain one or two substituents, the first
substituent being selected from (lower)alkyl, hydroxy,

15 trifluoramethyl, halogen, amino, hydroxymethyl, (lower)alkoxy,

NHR _
N=C _ and -(CHz)qNR R
NHR

20

-and ‘the second substituent being selected fram (lower)alkyl, hydroxy,
trifluoromethyl, halogen, amino, hydroxymethyl and (lower)alkoxy:
: q is an integer of fram O to 6, inclusive; each ’?
25 independently is as defined above, or the two _R4 grcups, taken
together, may be ethylene; and .

R and R® each are independently hydrogen, (1cwer)a]kyl.
(lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl or phenyl, provided
that R5 and R® may not both be cyclo(lower)alkyl or phenyl; or

30 RO and RS, taken together with the nitrogen atom to which they are
attached, may be pyrrolidino, ———————- piperidino,
methylpiperiﬁino ' - —— or homopiperidino;

or a nontoxic, pharmeceutically acceptable salt, hydrate, solvate

' or N-oxide thereof.
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13
attached, may be pyrrolidino, : pi peri di no, nethyl piperidino,
or hennp]perldlno or a nontoxic, pharneceutically -acceptable salt,
hydrate sol vate or N-oxide thereof - 3 - These conpounds are useful as
glec acid secreetion inhibitors. There is also described the p \R@tion
hese conpounds. The present inventicn relates to the certai J !
tbladgazole oxi des which are useful as starting materials for th Z
preparation of said 5 conmpounds. According to the inventicn t S
prOV|ded a conpound of the fornula [err] 10315 wherein: pis 1 or 2 and (a)
hen pis 1 (i) [err] and [err] are the sane and are [err], or (ii) [err]
s [&fr] and [err] is [err], or 20 (ii1) [err] is [err] ) and
[Rgrr] I(S gerr]-maad c(chi:amefm m&:;:ﬁaéidasu{@aéid ls&c:{a.w}u ﬁPmit?&él i's
,or (ii s a |leavl I sel ec rom
hal ogen, (I O\A/e?'fﬁfkjﬁx soszsﬁf rt)hgl %&mg‘?‘éﬁﬁ# Wﬁ?hl o,
substituted phenoxy and substituted phenylthio wherein the phenyl ring nay

contain 1 or 2 SUDf bt SReRCHErdiatEk N2) OREHek IS LMl azd)leoYEIaME! kOXY

and nitro;
vhichareqsefulasstartingmterialsforﬂnpreparaticnofsaid
5 compounds. - '

;

Accunﬂng'u:the‘ﬁwenthuxthere:naptovhmgla.auq;xmd1oftme
AN formula | L '
)
10 . . S p
(S
» RY
15 wherein: ’
pislor 2 and
(a) wMalp is 1
(1) E‘amiﬁ?auetmesnmeanian:R?,cr
(1) RisR2and W is R/, or
20 (1i1) . R® is -NH(CH,) BS and K is M%K%, ard
/ (b) when p is 2
' (i) Rfis RlzandRYis R7
(ii) RXis -NH(CHz)an and R is -NRZR3; _
R’ is a leaving group selected fram halogen, (lower)alkoxy,
25 (lower)alkylthio, phenoxy, phenylthio, substituted phenoxy and
substituted phenylthio wherein the phenyl ring may contain 1 or 2
substituents selected from ha:.ogen}lmer)‘ancyl'. (lower)alkoxy and nitro;

R12 is A(CH))2(CH,) pB-, RRON- or HS(C!!z)nNH- |
30 R? and B3 each are independently hydrogen, (lower)alkyl, (lower)
- alkenyl, (lower)alkynyl, cyclo(lower)alkyl, cyclo(lower)alkyl(lower)
alkyl, hydroxy(lower)alkyl, (lower)alkoxy(lower)alkyl, (lower)



R12 is [err]. 30 R2 and [err] each are independently hydriogen,-
(l.ower)al kyl, (lower) al kenyl, (lower)alkynyl, cyclo(lower)alkyl,

cycl o(Lawer) al kyl (I ower) al kyl, hydroxy(l ovver) al kyl ,

(1 owe oxy(lower)al kyl, (Iower) al kyl t hi o(| ovver)al kyl , w
am n; ) al kyl, (I ower)al kyl am no(l ower) al kyl,

di(l'o | kyl am no(I ower)al kyl, pyrrolidino(l ovver)akl yl, .
pi peri di no(l ower) al kyl', pi perazino (lower) 5 L
al kyl , am no, (I ower4) al kyl ami no, di(lower) al kyI am no,

2, 2, 2-trifluoroet hyl, 2-fluroethyl, hydroxy, (lower) alkoxy, —~

2, 3-di hyd Pi¥lio( gm,}a ?]%]::,

(I ovvelr)ZlI rk;i(am di no, ]ﬁépj:;:gyﬁeny \%ﬁéﬁ fkﬂlh ovvfe%a sutgs%o"ﬁul) ed
phenyl " or suBLkyk.uabwRE bré’h’ﬁr%dlmféomféﬁ?lylm ng nay
contain one @hipéniAisclloiedt)adRys l_n.d.e.p.e.n.d.e.n.t_L.)u.eLectggbefrggmd([l ) al kyl ,

hydr oxy, (I O\gﬁﬂ; al koxy and hal ogen, or one. subst eny se ected from
et hyl ened| oxY, r| t'uor.onet hyl and 0t &é 3%)?’3 Pher

provi ded t hatalwlamlnm 2n&¢2ﬂntflbor¢etbylcﬁcfb(drmlalmxmhéw)ar)

substituted RRRAY é‘;&g\/\e&gl | am no,
hydr oxy, (lo r)aI ko C ano cfl no r)akaI amdino or [err]; or R
and R3, take beAr' )mt‘z CHalri'iit SGERYDf Phemsfh 1 to 3,

i ncl usi ve; X(lmxﬁhhﬂlenmbsamtdﬂeﬂ prexyh et M%ﬁZﬁaym(mdﬁb&bﬁhwhen

is 2 R h.th
Wi oh iy acas FrsEe] e b’ Skl o G B RSL RG] ottt 09 301,
met hyl ene; RiSSLearad ofren, (K%Mﬁlkwiﬁ’omb}%ﬂ@mxy ap dved et k prydne hd

(1 over) al kangubstakudftn88)dcted from methylenedioxy, trifluoromethyl and
di (lower)alkylamino but further provided that R? and RS may not
both be cyclo(lower)alkyl, phenyl, substituted phenyl, amino, (lower)

15 alkylamino, di(lowe’r)alkylamifb hydroxy, (lower)alkoxy, cyano,
amidino, (lower)alkylamidino or A'-(CH2) 12" (CHy) y0-: or r2
and R%, taken together, may be -CH,CH,X(CH,) -1

r is an integer of from 1 to 3, inclusive;
: X is methylene, sulfur, oxygen or N-R4,

20 provided that, when p is 2 and R/ is methoxy, R2 and K3 taken
together with the m.trogen to which they are attached, may not be
morpholino, and that, when r is 1, X is methylene-

®? is hydrogen (lower)alkyl, (lower)alkenyl. (lower)alkynyl,
(lomer)a]kanoyl or benzoyl:

25 mand m' eadxareindependerrtlyanmtegeroffranzerotoz,

inclusive;

nard n' eadaareudependentlyanmtegeroffranZto4,
Jnclusn.ve,

Z and Z' each are mdependently sulfur, oxygen or methylene,

30 A and A' each are :Lndeperxiently phenyl, J.m:.dazolyl. th:.azolyl.
isothiazolyl, oxazolyl, 1soxazolyl, tr:l.azolyl. thiadiazolyl,
oxadiazolyl, fuxyl, thienyl or pndyl prov:l.ded that A and A'
mdependently may contain one or two subst:l.tutents, the first
subst:.tuent being selected from (lower)alkyl, hydroxy,
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25 mand'n each are I ndependently an integer of fromzero to 2,
inclusive; n and n' each are independently &dn integer of from2 to 4,
ihcl'usive; Z and Z' each are ‘i ndependently sul fur, oxygen or nethyl
A gnd A each are independently phenyl, imdazolyl, thiazolyl,

| sot hi azol yl, oxazolyl, isoxazolyl, triazolyl, thiadinzolyl, oxadi
furyk,” thienyl or pridyl; provided that A and A" independently nay contain
one:gf two substitutents, the first:substituent being selected from

(1 ower)al kyl , hydroxy, -5- trifluoronetByl, hal ogen, am no,
hydroxymet hyl , (1 ower)al koxy, [err] 5 [err] and the second
subs™t uent being selected fran (I ower)al kyl, hydroxy, trifluornethyl,

hal ogen, an notriffdoroaesrylyhakren( |aaas,) admsyrethyils @owerfadkexy,of from O
to 6, inclusive; 10 each R independently is as defined above, or the
two [err] groups, taken together, may be ethylene; and [err] and [err] each
ar e ‘i ndependentty hydrogen, (Iomer)alkﬁﬁ4 (1 ower) al kenyl, (1l ower)al kynyl,
cycl o(l ower) al kyl or phenyl, prOVég%d at R5 and R6 may not both be

cyclo(l ower)al kyl or phengyﬂaﬁq 5 and [err] tak&n tgﬁ@erl\]ﬂﬁﬁm t he

ni trogen afomto which th

sa\hed may be roli
pi peri di no, nethylplperldlno : or honopi peridi no; or
salt, hydrate, SocBha RSt H8eh %ﬁﬂ; Th& A" £SEN 1wk Fd PN %,Hﬂes
W t h| nits scoslz‘?a possi bl\# @ se E Hyﬁ

trifluormethyl, halogen amino, hydroxymethyl and (lower)alkoxy;
\_/ q is an integer of fram O to 6, inclusive;
' 10 each R? independently is as defined above, or the two R

groups, taken;together, may be ethylene; and’

R° and RO each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl or phenyl, provided
that RO and RO may not both be cyclo(lower)alkyl or phenyl; or

.15 Rsandl!6 takentogethermththemtroqenatantomlch they are

attached, may be pyrrolidino, ————————— piperidino,
methylpiperidino, or hamopiperidino;

or a salt, hydrate, solvate or N-oxide thereof.

The present invention. inclﬁdes within its scope all possible
20 tautomeric forms, geometric isomers, optical isomers and zwitterionic
. .fonneofthecmpmrﬂsofFonnulaIasmlla_smixturesthereof. As

used herein and in the claims, the terms *(lower)alkyl,"
“(lower)alkenyl,” "(lower)alkynyl," "(lower)alkoxy" and
"(lower)alkylthio" mean, in their broadest sense, straight or branched

25 chain alkyl, alkenyl, alkynyl, alkoxy and alkylthio groups containing
‘from 1 to 12 carbon atoms providing that where the structure so
mandates the minimum number of carbonatmsnaybegreaterthanl (e.g
alkenyl) Preferably, these groups contain from 1 to 8 carbon atoms
and, mst preferably, fram 1 to 6 carbon atams.

_30' In the compounds of Fornula I, A and A', irxiepefxdently, are
preferably optionally substituted phenyl, imidazolyl, thiazolyl,
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20 tautquneric forns, geonmetric isoners, optical isoners and zwittericnic . __
f@rms of the corrpounds of Formula | as well as mixtures thereof. 'As used,
d in the clainms, the terms "(lower)al kyl," "(lower)alkenyl," .
" (1l ovver)aLkoxy" and "(lower)alkylthio" nmean, in their <
straight or branched 25 chain alkyl, alkenyl, alkynyl, %

that where the structure so nmandates the m ni mum nupnber of carbon atons

be greater than 1 (e.g alkenyl). Preferably, these groups contain from 1to
8 carbon atons and, nost- preferably, froml1l to 6 carbon atons. 30 N
t he conpounds of Forrml a _I , Aand A", i ndependently are preferably -/
optionally sylstiisite r&dﬁféﬂd 5’%@?2&'&

t hi adi azol ylI , oxa(}H'azoI yI flé%f | eny* or pyr| lcti'wf

preferably, AoS§dEge A raindepepdent

im ](czlazol él A tMpJ yinjdjwuyi, thi:u?éi @aryy, tﬁsdnyut h@g thu_tmiglgarl y
preferre L}g w,o ut e éié i az ¥ii

Cdi (| I kﬁ%ﬂﬁﬂ%f%@ff%%ﬁ tTt nd "g‘gi

d: ge?\rlﬁlréam nMmemlmméﬂlm)@mywmim uted (and

especi ally TEAsiLid) %wmwm . -
al kyl am no(| owe l"% (subs i tuted (and e‘cﬁpeCI T y?-‘l'-Yl. (lower)alkyl

_di net hyl anorre‘f'*??g and esppcialypeshy %&ﬁtyﬂ) fgidazolyl, di(lower)-
al kyl am no( | camy) kgl Lowek) AlkgTi-dubeeiesad clani gspecially

di met hyl am ng Iamno
(1 ovverglal kyl %ﬁ%@%%& ﬁg%rf%gﬁ @%L}ﬁ/t ut ed) thienyl
noi et i es. 105 alkylaminof kower idlkylestbshitutesd @r@rmpmlar nis 2 3.
Preferably, aimethylaminomethyl-substituted) phenyl and di(lower)alkylamino
" (lwer)antyl-stbstituted (and especially dinaﬂtylamhnmﬂxyl-
suhstituted) u:ienyl mieties

C

15 Itisprefet:ed-ﬂutmismooriuuniszbrs. Preferably,
X is sulfur, oxygmormthylene (and most preferably sulfur or
oxygen). R2 and R preferably are each independently selected .
from hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl or A'-
()¢ 3" (CHy) g+~  In particularly preferred embodiments,

'20 B2 and R® are both hydrogen or methyl. In other particularly
preferredenbodinentskz i.shyﬂmgenamclR3 is hydrogen, (lower)
alkyl (especially methyl, ethyl or propyl), (lower)alkenyl (especially \J

2~propenyl), (lower)alkynyl (especially 2-propyny1) or A'-
(CHy) L2 (CHz) = in vhich m' is preferably zero or 1, n' is
25 preferably 2 or 3, 2' is preferably sulfur or oxygen, and A' is
| preferably a substituted thiazolyl, phenyl or furyl ring (and
especially guanid:.m—subst:.tuted t‘niazolyl or dimethylamincmethyl-
subst:.tuted phenyl or furyl) . :

Thus in one aspect, thisirwentionrelatestonovelcmpwnds
30 havingthefomna
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X is sulfur, oxygen or nethylene (and t prefbly sulfur or oxygen). [err]
and R preferably are each independently sel ected from hydrogen,
(tover)al kyl, (lower)al kenyl, (lower)alkyyl or A - [err]. In early
preferred enbodi nents, 20 R2 and R are both hydrogen or nethyl. In o
partiarly preferred enbodinments [err] is hydrogen and R3 is hydroger,
- (lower) alkyl (especially nethyl, ethyl or propyl), (Iower)alkenyl -
(especially 2-propenyl), (lower)al kynyl (especially 2-propynyl) or A -

[err] in which m is preferably zero or 1, n' is 25 preferably 2 or 3, Z

is preferably sulfur or oxygen, and, A" is préferably a substituted :

t hi a»ol yl , phenyl or furyl ring (angAespeciaIIy guani di no- substituted

t hi azol ylI- or di met hyl am nonet hyl - subsgtituted phenyl or furyl). Thus in one
aspect, this invention relates t¥ nov¥} conpounds 30 haying the formul a

-7 - [err] 5 in which each Ris é\leqﬂ‘ng group sel ected from hal ogen

(I ower) al koxy, (Il ower)alkylthi egoxy or phenylthio which optionally
contain 1 or 2 substituents seRected frah hal ogen, (Iower)alkyl,

(1 ower)al koxy and nitro. In a preferred enbodi ment of the compounds 10 of

For ][rul ab: I, eaﬁh d;ﬁiéh (éa@ﬂﬁx’) ak kD 1¥aviRBeHRVNY S81eGtED IEém! B loqdhe Naker NDST
preferably, eac is,. et ...Ln _anaf her aspect, this.invention relates
Do novel ompouRHETr *(iEer B ao S BidnoiP S bnedylifid INER BfichaL Y
contain 1 or 2 substituents selected fram halogen, (lower)alkyl,
_ (lower)alkoxy and nitro. In a preferred embodiment of the compounds
Y 10 of Formula II, each R’ is (lower)alkoxy, phenoxy or substituted

' phenoxy; most preferably, each R/ is methoxy.

In another aspect, this invention relates to novel compourds of

the formuila
15
(0)
e o
: Nf, \\N _ _
f\ /i X1
| r2 R

20 .

wherein p is 1 or 2; .
R/ is a leaving group selected fram halogen, (lower)alkoxy,
{lower)alkylthio, phenoxy, phenylthio, substituted phenoxy and
25 substituted phenylthio wherein the phenyl ring may contain 1 or 2
' substituents selected from halogen, (lower)alkyl, (lower)alkoxy and
R'2 is A(CH,)Z(CH,) NE~, RPR°N- or HS(CH,) NH-;
in which R? and R each are independently hydrogen, (lower)alkyl,
30 (lower)alkenyl, (lower)alkynyl, cyclo{lower)alkyl, cyclo(icwer)alkyl
(lower)alkyl, hydroxy(lower)alkyl, (lower)alkoxy(lower)alkyl, (lower)
“alkylthio(Iower)alkyl, amino(lower)alkyl, (lower)alkylamino(lower)
alkyl, di(lower)alkylamino{lower)alkyl, pyrrolidino(lower)alkyl,
piperidino(lower)alkyl, — piperazino(lower)-




20 wherein pis 1 or 2; R7 is a leaving group sel ected from hal‘ogen,
(lewer)al koxy, (lower)alkylthio, phenoxy, phenylthio, substituted phehoxy,

and 25 ub§t|tuted phenyl thi o wherein the phenyl' ring may contain 1 or 2 -
substi sel ected from hal ogen, (lower)alkyl, (lower)alkoxy and nitra;
and . E- or [err] in which R and R3 each are independently hydrogen, ™
(lowerYal kyl, 30 (lower)al kenyl, (lower)alkynyl, cyclo(lower)alkyl, cyc[g(

| ower) | (lower)al kyl, hydroxy{lower)alkyl, (1 owver)al koxy (| ower ) al Kyl

(lower) al kylthio(l'ower)al kyl, am no(l owerg al kyl, (I ower)alkyl am no(l ovver)
aLkyl, di (1 ower)al kyl am no(l ower)al kyl, pyrroli d| no(l ower) al kyl,

- pi peridino(lower)al kyl, pi per azi no(| ovver) - 8- ‘""

am no, (I ower)-a.l-k_)d_a.m_n.o,_d.l_cl m[-,) adﬂ@céﬁmmplaﬁna, aﬂrmfei:mt!@ﬁédty&b.

2-fl uor oet hyl _gtrro 81 r)alkox l ztch{i %) rC}QX]I«sxyC,y
cyano( | ower ) d*Ryf EEARR Yy {ndey SAv {err hyl |
pEeny: (|5 I o;mhy@d'dxypromﬁbsdyanu.t @am(émr)gﬂkﬂubMed t

en ower ”529‘5"?5 ¥ S| or two
I[s)ubs%/| tuent s tleln ,p sel ect 282 m((ﬂ%oﬂer)al kyl ﬁ T OXY, S
(1 ower ) al Rox y:ou®E %ngéﬁgs%tuﬁﬁ?el’@%?fl?é‘H?t’é‘@F%tpﬁﬁwlr(&ﬂ’ﬁ%F‘Wlenedl oxy,
trifluoromet Ryeraiifl tié (ghemex @ Nddhlain ohe | gte wd [sabstitaanksk 10 may ri ot

(I over) al iyl (Q‘HGWW% e m HaseE g, i (SHDaon o
am di no, " (| ovrelpgérky b rongi smsmtwnt[aﬁlﬁ]:ted fram methyl
' trifluoramethyl and dJ.(lower)a.]kylanu.no, provzded that R? and R3 | \J
10 may not both be cyclo(lower)ancyl, phenyl, subst:.tuted phenyl, amino,
(lower)alkylamino, di(lower)alkylamino, hydroxy, (lower)alkoxy, cyano
amidino, (lower)alkylamidino or A'—(Q-lz) NA (C.'Hz) =3 Or R2
and R, taken together, may be ~CH,CH,X(CH,) .~
r is an integer of ‘fram 1 to 3, inclusive;
15 X is methylene, sulfur, o xygen or N-R4 provided that, when p
is 2 andR7 is methoxy, R2 and R3 taken together with the
nitrogen to which they are attached, may not be morpholino, and that,
vhen r is 1, X is methylene; |
_ R* is hydrogen, (lower)alkyl, (lower)alkenyl. (lo:zer)a]kynyl,
20 (lower)alkanoyl or benzoyl; :
mandm'ead\areindependentlyanirrt_egeroffranzerotoz,
inclusive; A
nandn eadxare:.ndependentlyanmtegeroffran2to4, '
inclusive;
25 Z and Z*' each are independently sulfur, oxygen or methylene-
A and A' each are independently phenyl, imidazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl,
oxadiazolyl, furyl, thienyl or pyridyl: provided that A and A'
_independently may contain one or two substituents, the first
30 substituent being selected from (lower)alkyl, hydroxy,
trifluoramethyl, halogen, amino, hydroxymethyl, (lower)alkoxy,



>

and [err] taken together, may be [err] r is an integer of from1l to 3,
inclgsive; 15 X is methylene, sulfur, oxygen or [err], provided that,
wienip is 2 and R7 is. nethoxy, [efr] and [err] t aken together with thex
ni tkggen to which:-they are attached, nay not be norpholino, and that
ris 1, -Xis nethylene; R4 is hydrogen (1 ower)al kyl, (1lower)al kenyf,/
(Iomer)alkynyl 20 (Il ower)al kanoyl or benzoyl; mand m each are

i ndepéndently an integer of fromzero to 2, |ncIu5|ve n and n' each are

en

i ndependently an integer of from2 to 4, |nclu3|ve 25 Z and Z each
are i.ndependently sul fur, oxygen or nethyLege; A and A" each are
| ndeﬁ‘éndent |y phenyl, imdazolyl, thiazolyl, isothiazolyl, oxazolyl,

i soxazol yl , trlazonI t hi adi azol yl, oxadi azolyl, furyl, thienyl or
pyridyl; provided that A and A rnde%?ndently may contain one or two

~Substituents, the first 30 sug;%y? bei ng sel ected from (I ower) al kyl
hydr oxy, trifluorometh , amno, hydro thyl 5 Bkoxy,
-9- [err] and the seco%édizid)stl uent being sel eC gg fror(n %‘Bgﬁﬁ) | kyl ,

hydroxy, trifluoronethyl, haloge i4no, hydroxynet hyl and (I ower) al koxy;

gis an |nt§ger of fromO0 to 6, i nc usi ve; each R4 independently is as

defined above, or the two [err] 10 groups, taken together, may be

et hyl ene; and Randiftlie R@ceoat hmtmpen&eﬁelqcth?cﬁrogeﬁwemw kydizoxy,

trifluorcmethyl, halogen, amino, hydroxymethyl and (lower)alkoxy;
q is an integer of fram O to 6, inclusive;
~each g? independently is as defined above, or the two ud
10 groups, taken together, may be ethylene; and
' R and R® each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo{lower)alkyl or phenyl, provided
that R° and R® may not both be cyclo(lower)alkyl or phenyl; or
R> and R®, taken together with the nitrogen atam to which they are
15 attached, may be pyrrolidino, piperidino,
methylpiperidino, or hamopiperidino;
or a salt, hydrate, solvate or ﬁ-oxide thereof.

L-/}

In a more preferred embodiment of the compourds of Formula XI,
| 20 R'2 is A(CH)),Z(CH,) MH~ in which A is phenyl, imidazolyl,
W _ thiazolyl, furyl, thienyl or pyridyl, each of which may contain one or
two substituents, the f:.rst substituent being selected from (lower)
alkyl, ' 4
NHR .
25 -N=C ~and  -cH,NRSR®
“NHR?-
and the second substituent being selected from (lower)alkyl; z is
_ sulfur, oxygen or methylene; m is zero or one; n is two or three; each
30 2 independently is hydrogen or (lower)alkyl, or the two ) u
gra.:ps,_' taken together, may be ethylene; R° and R® each are
independently hydrogen or (lower)alkyl:; or R° and"Rs, taken
together with the nitrogen atom to which they are attached, may be



(1 ower)al kenyl, (lower)al kynyl, cyclo(lower)al kyl or phenyl, provided that
[erT] and R6 nay not both be cyclo(lomer)alkyl or phenyl; or RS and RG,

- taken/'é ther with the nitrogen atomto which they are 15 attached, may
I-no, . pi peri di no, nethyl piperidino, . \
oerldlno, or a salt, hydrate, solvate or N-oxide thereof. In a %

erred enbodi nent of the conpounds of Fornmula XI, 20 .[err] is
[err] in which Ais phenyl, inidazolyl, thiazolyl, furyI t hi enyl or F
pyridyl, each of which may contain one or two substltuents the first e
substi t uent bei ng sel ected from (I ower)-a%kyl , [err] and the<
second substituent being selected fronl(lomer)alkyl z is sulfur, oxygenssr
nmet hyl ene; mis zerq or ane; s twp or three; each 30 R4 |ndependently

i s hydrogen f?Jd\ﬂé'P?'aIWFi’ ‘ﬂf“’t I‘f@tt‘mlf'%‘?‘{‘f 0 5B URAOPLBKEA Lk DBget her, nay
be et hyl ene; afibY | isar{lowdd)elcdxyar e i ndependently hydrogen or (Iomer)alkyl
or 0 and R6, taken together with the nitrogen atomto which they are

attached, nay be - 10 - pyrrolidino, piperidino, nethylpiperdino, or
honopi neri di no; aHH mpare prsferyed iment of fihee off By |
enbodi nens ofxr, hel%a i9f WitiehR? and RXkactRhze | fnakperidentsy whi ch [err]

(L ower  at Ky ny Friret o 1ame 3o &ﬁ@*&kaﬁf"“ﬁ; |Gt a{s' °“%ﬁl“?%ﬁr> lerr]
phenyl (| ower )adkity(lcwer B1Xyk e ehpidétovexyakion) ) ;A ' (O )ded' (CHal,R2 and R3 may
ggty gggtgrbﬁe t elr‘%nguaawp of'3 ONfaerhlefeaibRyletlyf pbvERA what! 2 BMATUT,
%W' bg &m&).z (CHy)pe=: m' is zero or one; o .
10 n' is two or three; Z' is sulfur, oxygen or methylene- A' is phenyl,
imidazolyl, thiazolyl, furyl, thlenyl or pyridyl, each of which may
contain one or-Ux>subSEUmnnts,tme ﬁuﬁn:subscunxum.behm;selecuai
frem (lower)alkyl, _
| _/.NHR4
15 ' S 5,6
_ -N=C and -CH_NR"R

9 :
\_NHR4 | _ 3

20 each mdependently is hydrogen or (lcmer)alkyl, or the two R4
groups, taken together, naybeethylene. RsandR6 each are .
independently hydrogen or (lower)alkyl; or R° and K5, taken L
~ together with the nitrogen atom to wh:.c_h they are attached, may be '
pyrrolidino, ———————o piperidim;"_ne&\ylpiperidino, N-
25 — or homopiperidino; and R’ is (lower)alkoxy.

In another more preferred embodiment of the campounds of Formula
X1, ’2 is HS(CH,) NH-; in which n is an integer of from two to
four and R is (lower)alkoxy.
30
In alynnucularky;nefernxiembmﬁnenm oftm@ auqxxmds of
'Eonmﬂa.XI,!éz is '



~

i m dazolyl, thiazolyl, furyl, thienyl or pyridyl, each of which may coentain
one or t Wo substltuents the first substituent being selected from
(4omer)alkyl [err] 20 each [err] independently is hydrogen or
i(lqwer)al kyl, or the two R groups, taken together, nay be ethyl ene;
an each are independently hydrogen or (lower)alkyl; or [err] and
‘taken together with the nitrogen atomto which they are attached, ny be
pyrrol i di no, pi peridino, nethylpiperidino, N 25

or honopi peridino; and [err] is (Iomer)alkoR¥% | n anot her nore preferred
enbodi ment of the conpounds of Fornula Xl Ts [err] in which nis an
integdr of fromtwo to four and [err] is (lower)alkoxy. 30 In a
particularly preferred egbgdlnent of compounds’ of Formula X, [err] is
[err] 5 wherein Z is sulFur 't h nd | g n or nethyl and
R7 is (lower)al koxy. In anot g?ﬁe C y p?%é‘?‘ %Q%Odl ment of the
conpounds of 10 FornuIaHXb [err] ?err]’lS
[err] in mhicg Z is sulfud or nethylene each R4 is independently hydrogen
or nethyl, the two [err] groups taken togeths:i3 may be ethylene; ,and R7
is (Iov\er)alkoxymereinZLSSUIﬁJrormﬂlyleneatﬂ is hydrogen or methyl; and

R is (lower)alkoxy.

Inzﬁthar;arﬁﬂaﬂjuiy'preﬁmnzd embodiment of the campounds of
W 10 Formula XI, R'2 is .

RN
N s N
 ay© N‘g R |
i H .
15 S o ~ \CH,ZCH,CH,NH- ..

in which Z is sulfyr or methylene; each K* is independently hydrogen
or:mﬂhyl,<m:the'UK>Rﬁgnnupm,tdhn:togumer nuytxaeﬂuﬂene-
andR7is (lower)alhoxy
20 °
Inzmxﬂher;artﬂaﬂarty;zeﬁu:ed'aﬂxﬂﬂnmn:of'ﬂuacnmpmnﬁb of
Formila XI, R'2 is

: R13

25 \NCHz < °
/ \
o Hac _ N o
o ' ' CH ZCH2CH NH-
:uaWhﬂﬂ1R?3 is hydrogen or methyl; Z is sulfur or:mﬂhyhauh and
30 R is (lower)alkoxy.

In another particularly preferred embodiment of the campounds of
Emmmna.xx,léz is



20 In

anot her

parti rly preferred enbodi nent of the conpunds of Formul a

y RL2 is [err] in whicth R13 is hydrogen or nethyl; Z is sulfur or
ene, and 30 Ris (lower)al koxy. In another particularly preferred _
t he conpounds of Formula X, R12 is -12-"[ERR] in which "

t hyl
enbodl

conpo

of

Irogen or nethyl; Zis sulfur or nmethylene; and R7 is :
oxy. 10 I'n another particularly preferred enbodi ment of the
of Formula XI, [ERR] i$ [ERR] in which [ERR] and R6 each are
‘i ndependent |y hydrogen or (lower)al kyl; <ies-sulfur or nethylene;, and R7
(1 owner) al koxy.

I n another particularly preferred enbodi nent of the

hd

compounds of 20 Formula XI, [err] is [err] 25 in which [err] and R6 each\d
are i ndependently hydrogen or (Iomer)alkyl or, when [err] is hydrogen,

al so may be (lower) alkenyl or

together with the n|t en to
30 : piperid' per|
anot her. nt|

still

5

10

15

20

25

30

Ikynyl or [err] and [err] taken
th

aspect, thys’ln lates t6 novel

m which R13 is hydrogen or methyl; Z is sulfur or methylene; and
is (lower)alkoxy.

In another particularly preferred embodiment of the ccmpounds of .

Formula XI, R2 is
R : -
\NCH Q cnzzcnzcnan-

in vhich R° and R® each are independently hydrogen or
(lower)alkyl; 2 is sulfur or methylene; and R is (lower)alkoxy.

In another partlcularly preferred embodiment of the canpounds of
Formula XTI, R]'2 is

R5 N

//NCHZ ll<(/ OCHchZCHzNH-

in which B> and RO each are indeperdently hydrogen or

(lower)alkyl, or, when R is hydrogen, ’ also may be (lower)

alkenyl or (lower)alkynyl; or R° and R°, taken together with

the nitrogen to which they are attached, may be pyrrolidino, ,
piperidino or hamopiperidino; and R’ is (loaer)alkoxy.

In still another aspect, this invention relates to novel
campounds of the formula

R6

are attached may be pyrrolidino,
C&BaCRZCH§NHFomer)aIkoxy In



. l.'

conpounds of the fornula - [err] 5 wherein pis 1 or 2; nis an integer of
fra to 4 inclusive; R and R each are independently hydrogen, .
(fower)al kyl, (Iower)alkenyl,” (lower)al kynyl, cyclo(l ower)al kyl,
cy@Lé(Iomer)aIkyI\(Iomer)alkyl, hydroxy(lomer)alkyl, -

(I ower)al koxy(l ower)al kyl, 10 (lower)al kylthio(lower)alkyl,

am net |l ower) al kyl, (lower)al kylam no (| ower)al kyl,

di (Rower) al kyl ami no( | ower) al kyl , pyrrolldlno(lomer)alkyl

pi peri di no(l ower) al kyl , plpera2|no(lomer)alkyl am no, (Iomer)alkylanlno
di (1 ower)al kyl am no, 2,2,2-trifluoroethyl _ fg_;S fl uoroet hyl, hydroxy,
(lo ) al koxy, 2,3-d|hydroxypropyl cyano, cyano(l ower)al kyl, am di no,

(1 ower)al kyl am di no, A - [err] phenyl, phengh (| ower) al kyl , substituted
phenyl or substituted phenyl (I ower)al kyl, wBefein the phenyl ring nay
contain one or two substituents |ndependentIyNseIected from 20

(lower)al kyl, hydroxy, (lower)alkoxy and‘Ral ofen, or one subst i XLknt

sel ected fron1nethy|ened|oxy, trifl uoronet- and di (I ower) akyl am no;

provi ded that. [err] and R3 nay FQQC 5h Re cycdﬁézgaer)alkyl phenyl ,
substituted phenyl, amino, (lower)a Rynan1no wer ) al kyl am no, hydroxy,
(1 ower) al ko¥y, "é&%ﬁbﬂpa#idi AB,2:(1 ower)al kyl amidino or A'- 25 J[err] or R2

and ‘R3, taken togetfhels ahantBsed 8f Mfrah 3 Todd inBLaAeE; of fran 1 to 3,
inclusive; X is nethyle e3sufur,,ox en or. N-R4 rowdedthat when r is
1, X is nethylene; Ra58% ind ently hydrogén, (lower)alkyl,

W ~ (lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl, cyclo(lower)alkyl
~ (lower)alkyl, hydroxy(lower)alkyl, (lower)alkoxy(lower)alkyl,

10 (lower)alkylthio(lower)alkyl, amino(lower)alkyl, (lower)alkylamino
(lower)alkyl, di(lower)alkyiandho(lower)alkyl.
pyrrolidino(lower)alkyl, piperidino(lower)alkyl,
piperazino(lower)alkyl, amino,
(lower)alkylamino, di(lower)alkylamino, 2,2,2-trifluorcethyl, 2-

15 fluoroethyl, hydroxy, (lower)alkoxy, 2,3-dihydroxypropyl, cyano,
cyano(icwer)alkyl, amidino, (lower)alkylamidino, A'-
(CH2_)m.z'(CI-I2)n.-, phenyl, phenyl(lower)alkyl, substituted
phenyl or substituted phenyl(lower)al)s:yl, ‘'wherein the phenyl ring may
contain one or-uw:suumuxments.ukaendenﬁu(selaauxifrom '

20 (lcwer)alkyl. hydroxy, (lower)alkoxy and halogen, or one substituent

S selected from rethylenedioxy, trifluoromethyl and di(lower)alkylamino;
provided that R% and R3 may not both be cyclo(lower)alkyl, phenyl,
substituted phenyl, amino, (lower)alkylamino, di(lower)alkylamino,
hydroxy, (lower)alkoxy, cyano, amidino, (lower)alkylamidino or A'-

25 (CHy)p,:2' (CHz) =7 Or R% and R3 taken togel:her, may be

| ~CH)HX(CH) 7
r is an mteger of frcm 1 o 3, inclusive;
X is methylene, sulfur, oxygen or N-R4 provided t‘nat, when r
isl, Xis methylene, : '

30 ®? is hydrogen, (lower)alkyl, (lcwer)a]kenyl, (lower)alkynyl,

(lo«er)ananoyl or benzoyl;
m' is an integer of fran zero to 2, :mclus:.ve,

n' is an integer of from 2 to 4, inclusive;



30 R4 is hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
(IQﬁEr)aIkanoyI or benzoyl; m is an integer of fromzero to 2, inclusive,;
IRt eger of from2 to 4, inclusive; * - 14 - Z i's sul fur, oxygen
. A" is phenyl, inidazolyl, thiazolyl, isothiazolyl, oxazolyl,kj
( triazolyl, thladlazolyl oxadi azolyl, furyl, thienyl or i

D

pyrldyl'. rovi ded that A" may contain one or two substltuents the 5 first
substituent being selected from (I ovver)al kyl, hydroxy, trifluoronethyl, ;
hal ogen, am no, hydroxymethyl, (I|ower)al koxy, [err] 10 and the second
substituent being sel ected from (I ower)at B4~ hydroxy, trifluoromethyl, -
hal ogen, am no, hydrm;mlhylo@gdn(dzomméj@xy 15 qis an int eger of
fromO to 6, inclysi ve nS2 er,r de as e |ned or

" the two R groups, akeBR & tM@ ?g," 'ar?éaf? Ch are

i ndependent | y ibgivzolsen, t(iméyl).ahkl,ddla@mm!aﬂkmm. (Buoyler Yhidnydyor
cycl of | ower ) Apliay dAB6iMa ROW) U8 &3thi3lookCh ) BBEL RN £0LnRO I be

cyclo(l ower)a or phenyl; "or [err] and taken together with t

ni trogen at omf{-’b's“\/\ﬁi“?ﬁﬁ'- tyRny ‘a?’é‘ga?‘flfé’ﬁ%‘a frﬂﬁy( Igweralkyt.i BYdroxY.

pi peridino, merigupr@etiynohaligenp Erinpe hydidigmethyla (Rwer)dlxexyt e, solvate
or N-oxide thereof. 25 In a nore preferred enbodi nent of the conpounds of
Formula X1, -_Nmr? . |

~(CH,) N=C — and ~(CH,) NROR®

27q 4 2°q
- - NHR® - o
10 o | | o

’

and the second substituent being selected from {lower)alkyl, hydroxy,
triflmrcnet‘n'yl.'halo'gen am:mo, hydroxynethyl and (larlei')ai.]«:xy;
15 q:n.sanmtegeroffranOtoG, inclusive;
each r? mdependently is as defined above, or the two g?
groups, taken together may be ethylene, and
" R and R® each are mdependently hydrogen, (lower)alkyl,
'(lcder)alkenyl, (lower)alkynyl, cyclo(lower)alkyl or phenyl, provided
20 that RO and R nay not. both be cyclo(lomer)alkyl or phenyl; or
R and RG taken together with the mtrogen atcam to which they are _
attached, may be pyrrolidmo i piperidino, nethylp:.perdino. -
or hamp:.per:.d:.m- or a salt, hydrate, solvate or N

N-oxide thereof.

25 | : -

In a more preferred enbodiment. of the canpounds of Formula XII,

R2 and R® each are independently selected from hydrogen, (lower)
alkyl, (lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl(lower)alkyl,

30 phenyl(lower)alkyl, pyridyi(lower_')anql. 3,4-methylenedioxybenzyl or
A' (CHy )y Z* (CH,)p,~; Provided that R% and R may not both
be A'-(CH2) 2! (CH2) «=; m' is an integer of from zero to two
inclusive; n and n' each are mdependently an mteger of fraom 2 to 4,
inclusive; Z' is sulfur, oxygen or methylene; A' is phenyl,

35 imidazolyl, thiazolyl, furyl, thienyl or pyridyl, each of which may
contain one or two substituents, the first substituent being selected
fram (lower)alkyl, '



[err] and R each are independently sel ected from hydrogen, (Il ower) aIkyI
(Iqmer)alkenyl, (I ower)al kynyl, cyclo(l ower)al kyl ( I ower)al kyl, 30 ~
bhenyl (I ower) al kyl , pyrldyl(lomer)alkyl 3, 4- nethylenedloxybenzyl / [érr]
pngyidg? that R2 and R3 may not both be [err] is an integer of frqp?,, to
two inclusive; n and n' each are independently an integer of fro

inclusive; Z' is sulfur, oxygen or nmethylene; A is phenyl, 35 |n1dazolyl

t hilazol yl, furyl, thienyl or pyridyl, each_g whi ch may contain one or two
_substltuents, the first substituent being sefected from (| ower)al kyl,

-15- [err] and the second substituent being selected fron1(|omer)alky|j and
R5 anhd R6 each are i ndependent |y hydrogen or (lower)alkyl. 10 I n

anot her nore preferred enbodi rent of the conpounds of Fonrmula XIl, nis 2
R2 and R3 each are |ndepnge y sel ected from hydrogen, (lower)alkyl,

(1 ower)al kenyl, (IowerjalKynyl “and phenyl (IomegﬁglkleHqNR5wmen [err] i's
hydr ogen, FBSnay be [err}\[err] - |5a - [err] 05 14 which Z is sulfur
or nethylene’and R is hydrH&gn or nethyl . _

and the second substituent being selected fram (lower)alkyl; and R
and R® each are independently hydrogen or (lower)alkyl.

10 In another more preferred embodiment of the compounds of Formula
XII, n is 2; R® and R> each are independently selected from
hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl and phenyl
(lo«er)ancyl; or, vwhen R is hydrogen, R may. be

15 | | pl3
| —J"/' | can
© ~CH,CH,ZCH, &-

2
o "\ CcH,

_ ' NH
. . Nzc/ 2

20. _ \ // _ \NH2

.-CHch SCH

—_— CH N//

26_ // \cn
~CH,CH,,SC

p13
o ®
| ~CH cnzsc ) CH N

3
H

AN

A\

Hqy C

or
—CH2CH23CH



10 Conmpounds of Formula 11 in which pis 2 and each Ri s chloro, ‘nethoxy
or fethoxy are known, their preparation being described in J. '

Org. chem,40, 2743 (1975). Starting materials of formula Il, in which pis 2 =
and ed ;7 i's al koxy, alkylthio, phenoxy, phenylthio, substituted phenoxy, ,
or sub yut ed phenylthio (cczpoungs of Fornula IV 15 and V) nay be -
pr epa by reacting the dichloro conpound of Fornula Il with the

appropriate al kanol, al kylthiol, phenol, thiophenol , substituted phenol &g
substituted thicphenol to produce the correspondi ng conpound of Fornula IV
or Vin which [err] is alkyl, phenyl or substituted phenyl, as follows: =
-16- [err] The reaction is conducted<iyy an inert 1 rgani ¢ sol vent such as e
ether, dimethylformami de or the lilke. Wien reagt &1t [err] or [err] is a

~liquid , e.g.nethanol,eﬁdﬁgﬂﬂ np('aﬁmgm or thiophanol,the reaction may
be -conducted in an excess of:%hat reéf?ant a§\aR§§Ivent correspendi ng '
starting materials of formula Il in which-p is 1 (conpounds of Fornula vl

and vlill) may be prepared in the same nanner. from a conmpounds of fornula
Il in whi@% each [err] is chloro (conmpound VI) [err] liquid, e.g.
.met [ eanol , et hanokhickthyknancaptanmethyl bhophe T, 14 hgd2dgen’ @Rkt . MRy be
conducted i'n an excess of that reactant as a solvent. Corresponding
starting materials of Formula Il in which pis 1 (conpounds of Formula VII
and VIIl) may be prepared in the same nanner froma conpound of Fornula I
in whi.ch each R7 is chloro (conpound VI). 25- [err]

10 Compounds of Formula II in whick p is 2 and each R’ is chloro, u
methoxy or ethoxy are known, their preparation being described in J.
Org.Chem.40,2743 (1975). Starting materials of formula II in which p
is 2 and each R’ is alkoxy, alkylthio, phenoxy, phenylthio, |
substituted phenoxy or substituted phenylthio (compounds of Formula IV

15 and V) may be prepared by reacting the dichloro compound of Formula
III with the appropriate alkanol, alkylthiol, phenol, thiophenol,
substituted p‘nenoi or substituted thiophenol to produce the
corresponding campound of Formula IV or V in which B is alkyl,
phenyl or substituted phenyl, as follows:




-17- Conmpeund Vf IS é hoVeI conpound but it ny be prepared fromthe known
conpqgnd 3, 4- dlhydroxy 1,2,5- thiadiazole 1-oxide [itself prepared
r

according to the procedure of Org. Prep. Proced., 1, 255 (1969)] by the .

same™pr ocedure utilized for preparing the conpound of Formula Il 5 f ﬁ}ﬁ
3, 4diydroxy-1, 2, 5-thiadiazole 1, 1-dioxide [ see J. Og. chem, 40,2743 /\
(197%)7 . The conpounds For nul ae VII and VIl are novel conpounds not /

previdusly described -- in the literature. Alternatively, the conpounds of
Formulae IV and VII nmay be 10 prepared by reaction of an appropriately
subtted oxal diimdate ester of Fornula I X w b [err] in an inert solvent
such as dinethyl formanmide to formthe correspondi ngly 34-di substituted
1,2,5-thiadiazole of Fornmula which is then oxidized to the c rrespondlng

1- OXIde of Formula VIl or 1,1-dioxide of Fornula IV. 15 [err

Conpound 20 [err] Conpound 1V 25 oxal diidate esters of tpﬁnula I X in
which Ris nmethyl, ethyl, n- propyl, isoproyl, n- butyl andyn- pemtyl are
knwn and their preparation is described in Chem Ber., 107\\ 312 (1974).

Cor r espondi ngg conmpounds in which R8 is phenyl, ly ituted
nitro may be 30 prepared by a simlar pr ur Conpo of F la X in
VWhich R8 is nethyl or ethyl Qge descrlbed,ya’jfgzrg.'Chenl, 40, 49
(1975). : v

- | >\ /; . |
. 0 c N 2% o,

8.
N N,
\Q / :
/ 8
8
R
| L5 s SR
'

The reaction is conducted in an inert organic solvent such as ether,
dimethylformamide or the like. When reactant RPoH or ROsH is a
ligquid, e.g. methanol, eﬂﬁmpi,eﬂuﬂmenxmmmxorijdqmumbl,the

20 reaction may be conducted in an excess of that reactant as a solvent.
Corresponding starting materials of Formula II in which p is 1

~/ ' (compounds of Formula VII and VIII) may be prepared in the same manner

fram a campound of Formula II in which each ® is chloro (compound

25 |

O

- |
9 R./OB')'  ®% or®

78N .
N N. . VIT
30 N\ = _ .
,__,<  pe
(031 1 S,
_ E B Z o)
VI IO
_ N N
>\___/f
R85 smS



A e ML, et

M

" to a stirged t
assay) |n%60 %"Sfégﬁd

h )

lhe literature reports that the 1,2,5-thiadiaole nucleus i's ‘'sensitive to —
oXi'dation, that oxidation of thiadiazoles with peracids is usually ' :
' IS by ring destruction and formatin“of sulfate ion, and that
oyprepare 1,2, 5-thiadiazole 1, 1-dioxide by peracetic acid {
t he parent ring resulted in ring cleavage. 5 Suprisingly, ~
oUnd that the 3, 4-disubstituted-1,2,5-: thi.adi azol e 1-oxides of _
| and 1, 1-di oxi des of Formula IV nay readlly be- prepared in goqd
yi el d -by oxidation of the correspondingly

.3, 4-disubstituted-1,,5-thiadiazole of Fosmm# a X wwth a peracid such a -
“m chl orcperbenzoic acid, in an inert solvent such as chloroform The

preparation of 3, 4-di rrethoxy 1,-2, 5-thiadiazole 1-oxide is-shown in Exanple.
2; the prepar&x:mmdw isha mmmmitlmmmmmm

bel ow. 10”'W 3@% apbi® 108xael [ Wf@le
1, 1-di oxi de A so utlon of thox§Ea 2, 5- th| adi azolezgl 10.1
v EEER

nmol es) [ pr ep@ceerding EXeRy £Xpcedeq Lo Sg’]zﬁyéhem
40, 2749 (197&}.]; wwehmmmeﬂel gfaﬁmilalrm:gg(tye
chlo S 0
5'i&[oer swnn%cjé-t%ié %wwfor 1
hour, the m xt@u@ﬂ@aiﬂﬂﬁﬂedm cbbundst Eoppeilae (VI3 mmwm t hen

stirred at a"‘faaﬁg&xhsrmﬂw&xéﬂa&a%éa ihhend 28€draRira] Xt Ure was

extracted w th agqueous sodi um 25 bi carbonate and water, -and the organic
phase was dried over sodiumsul-fate, filtered and evaporated under reduceq
pressure. The resixiternsivély;athel conpdunistdfBoimaad IV avdEd ey beve 1.03

of productm prepared by reaction of an appropriately substituted oxaldiimidate
estea;of!bmnan{wiﬂtsm.zorszaz in an inert solvent such
as dimethylformamide to form the correspondingly 3,4-disubstituted
1,2,5-thiadiazole of Formula X which is then oxidized to the
corresponding l-oxide of Formula VII or 1,1-dioxide of Formula IV.

du

15
r%Qq ))118 <1 8% or® |
2 | | 1 Compound
» §TN TEm> ) P
| BN | AN
- : 2Pl v
IX. X .
| . \ Compound

IV
25 Oxaldiimidate esters of Fonmula IX in which R® is methyl, ethyl, n-
propyl, isopropyl, n-butyl and n-pentyl are known and their
preparation is described in Chem. Ber., 107, 3121 (1974).
correspondingcalpomdsinm:.dxkslsmenyl, optiaxally
substituted by (lower)alkyl, (lower)alkoxy, halogen or nitro may be

30 preparedbyasinﬂ.larpmcedure cmpamdsofmmnaxinmichke
is methyl or ethyl are described in J. g Chiem., 40, 2749 (19.75)

The literé.ture reports that the 1,2,5-thiadiazole nucleus is
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Recrystal lizati-on fron methanol yielded the title conpound, nmp 200- 2020.
- 19-- Ahal. Calcd. for [err]: 26.97; H3.39; N, 15.72; S, 18.00. Found:
G 26.82; H 3.18; N, 16.09; 'S, 18.00. 5 W have now found a particular I\<'

Ieggnt procedure by which a conpound of Formula VII may be prepared £n-a
one-Step reaction directly froma conpound of Formula I X, by reacti L
the latter with thionyl chloride. This 10 [err] 15 _ [err] Cg%éilzh
is donducted in an inert organic solvent such as rethyl ene chloride,
chloroform ‘or the like. Al though the reaction nay be conducted without the
addi tion of a base as an acid scavenger, O_prefer to add about two
equi w&l ents of a base to rempve the Hd mhla Ts formed in the reaction.

Hi gher yields of Conpound VII are thereby - cbtained. Suitable bases

i ncl ude inorgan| Eﬁ R Q&QEQE‘I& d,&mq of G3haBSEs GAth Peehlids
sodi um bi car bonat e aﬁﬁgpotassrunr |car onate ang dgggnrc bas es such as
triethyl anine, pgrissakky IRt es

one step, but i Mvaha rmae ealpcepafératzrst-tmmidmndw,meoﬂae by
may bo. conduct eAEEeEs %&@%@%ﬁf%ﬁ%@%ﬂ%&% egiyed ¢l dioh Rk,
preferably a8 Surprisingly, we have found that the 3,4-disubstituted-1,2,5-
" thiadiazole 1-oxides of Fommla VII and 1,l-dioxides of Formila IV may -
‘readily be prepared in good yield by oxidation of the correspondingly
U 3,4-disubstituted-1,2,5-thiadiazole of Formula X with a peracid such a
' - m-chloroperbenzoic acid, in an inert solvent such as chloroform. The
;reparatim of 3,4-dimethoxy-1,2,5-thiadiazole l-oxide is shown in
Example 2; the preparation of the corresponding 1,1-dioxide is shown s
10

Illustrative Procedure No. 1
15 : o

3, 4~Dimethoxy-1, 2, S-thiadiazole 1,1-dioxide

A solution of 3,4-dimethoxy-1,2,5-thiadiazole (1.48 g: 10.1
mmoles) Epnq;umﬂ.mu:zﬂing1x:the;mxxnduneciaxndxnd.inrl.sggp
o/ 20 Chem., 40, 2749 (1975)] in 20 ml of chloroform was added over a period
| - of 1 mimite to a stirred solution of m-chlorcperbenzoic acid (4.11 g;
© 20.3 muoles; 85% assay) in 60 ml of chloroform. After stirring at
ambient temperature for 1 hour, the mixture was heated at reflux
temperature for 8 hours and then stirred at awbient temperature for 1
hour. The reaction mixture was extracted with aquecus sodium
25 bicarbonate and water, and the organic phase was dried over sodium
. sulfate, filtered and evaporated under reduced pressure. The residue
. was treated with methanol and filtered to give 1.03 g of product.
Recrystallization fnunxmmﬂﬁuxﬂ.yieh&altheiﬁxle caqxund mp 200~
202°.



_ about [err] to about [err]. Illustrative Procedure No. 2 shows the 30

IS -20- Illustrative Procedure No.' 2
3, 4 noxy-1, 2, 5-thi adi azol e 1-oxide 5 A sol ution of dinethyl N
oxal ¥ date (4.0 gm 34.5 nmmle) and pyridine (5.71 ni, 5.58 gm 70.6 4

in 8 M of CH2Cl2 was added drcpwi se to a cold soI utiron of thionyl .
chloride (2.61 m, 4.25 gm 34.7 mole) in 18 mM of CH2Cl2 under a strearg’f
of nitrogen, at - such a rate-that the reaction tenperature remai ned betwee

0 and 10 15. After stirring at anbient tedferature for 20 ninutes, the _
reaction m xture was washed with two 11 m portions of aqueous O. 055 N Hed.

Conbi ned or ghARALpRRLERE GuRelelahtl VBT -8 by Rdes under reduced.

pressure. The solid residue was recrystalizsd 18500from i sopropyl al cohol to

give 3.0 gmof the title conpound, FRndd - ker h Qf t npounds
of the present invention in the prepar afl onEofid 8%- veé cor‘q’)ou’ngg &P g fully

described in. Specification 20 A 2067987. S, 28.001 t he foI | owi ng exanpl es,
al | terrpergtures are"given in degrees Centi gr ade.

Wehavenmfoxmdapamanarlyelegantprocedurebymmha

ccupoundofFonmlaVIInaybepu:eparedmaone—stepreactwn
dlrecuyfranaompwndofFopmlaD(,byreacumofﬂaelatterwiﬂa

thionyl chloride. This . | o
10 o o
8 8
RO - R
N_° soc1
//c—c\
HN " NH \s/

reaction is conducted in an inert organic solvent such as methylene
chloride, chloroform, or the like. Although the reaction may be
ccndl.xctedw:i.ﬂmttheadditimofabaseasanacm scavenger, we

20 prefertoaddabmttvnequivalentsofabasetoratmethenciwhmh
is formed in the reaction. Higher yields of Compound VII are thereby -
ocbtained. Suitable bases include inorganic bases such as sodium N
carbma » potassium. carbonate, sod:.un bicarbonate and potassium
bicarbonate, and organic bases such as tr:.ethylaamne, pyridine and the

25 like. 'Ih:.sprocessnotonlyelmmtesmestep but:.smchmore
economical in that it avoids the use of expensive oxidizing agents
such as m—c‘nloroperbenzo:.c acid. The reaction may be conducted at a
tenperature of from about ~20° to about 25°, and preférably at
about 0° to about 1o° Illustrative Procedure No. 2 shows the

30 preparation, by this process, of the compound of Formula VII in which
R is methyl.

prep .jon, by this process, of the conpound of Forrmula VII in which-[err]



5 Examples 1 3- {2 [ (5- thhyI-IH-|n1dazoI 4 yI)nethyIth|03 ethylan1nc _
- 4= nethoxy- 1,2,5-thiadiazole 1, 1- di oxide 10 To a wel| stirred suspen5|on

of %;?--dlnethoxy 1, 2,5-t hi adi'azol'e 1, 1- di oxi de (2.0 g: 11.2 mol es)

[ prepared according to the procedure described in J. org. Chem, 40, 2
(1975) ] in 200 nl of nethanol at anbient tenperature was added a sol
of 2¢C(5-nmethyl -1Hi m dazol -4- 15 yl)-nethyl thio] ethylanmine (fromt
di hydrochloride, 2.73 g; 11.2 mmvl es) [prepared according to Bel gi an
779,775] in 25 m of methanol. After stirring for 30 minutes, a nethanollc

sol utd«on of. the title conpound was produced. The TLC [err] (90:10)) gave Rf
= 0.44. 20 Exanple 2 3,4-Di nmethoxy-1,2,5-t @8i-azol e 1-oxide 25

sol ution of 3,4-dinethoxy-1,2,5-thiadiazole (35.2 g; 24.1 mmol es) [ prepared
according to the procedure described in J, Og. Chem_,h 40, 2749 (1975)] in

100 m of chl orof ormwas added ov k to a stirred

sol ution of mchl orcperbenzoic acid (50.7 g; 25.0 mmoles; 85% assay) in 900
m of chl oroformsa‘{_ )_u |§| a&:&%oﬁ.@qg to keep the exothermc
reaction fromri hrrf*ﬁgéf%r 3 hours at anbi ent.

‘tenperature, the excess peraC|d was reacted wth an additional 2.0 g of
3, 4- di met hoxy5_1_ 2, 5- pt b1adiaT drcaiRendl okd Rl ihiMatd (RV gm; 34:F8mole) and

pyridine (5.71 ml, 5.58 gm; 70.6 mmole) in 8 ml of CH,Cl, was
- added dropwise to a cold solution of thionyl chloride (2.61 ml, 4.25
gm; 34.7 mmole) in 18 ml of CH)Cl, under a stream of nitrogen, at
suﬂta:ﬁ¢e1ﬂmt1ie reaction temperature remained between 0 and
10 15°. After stirring at anbient temperature for 20 minutes, the
reaction mixture was washed with two 11 ml portions of a.qued;s 0.055 N
HCl. The aquéous phasé_ was extracted with two 20 ml portions of
CH,Cl, and the cambined organic phase was dried and evaporated to
dryness under reduced pressure. The solid residue was recrystalized
15 fram isopropyl alcochol to give 3.0 gm of the title carpqmd mp 137-
139° '

o

The use of the compounds of the present invention in the
preparat:.on of act:l.ve compounds is fully described in Specification
L ' 20 A-2067987,




The organic solution was extracted with two-300 nl portions of a 1%

of [err] washed with 250 Ml of water, dried and evaporated under
essure to give 47.0 g of product. Recrystalllzaplon from

al cohol gave the title conpound 5 (34.0 g). An additional -
lization fromiscprcpyl alchol gave an anal ytical sanple, np [errT!
Anal . Calod for [err]- C, 29.63; H_ 3.72; N, 17.27; S. 19.77. 10

Found: C, 29.53; H, 3.75; N 17.26; S, 19.83. Exanple 3 15

3-[2-[(5-Di nmet hyl am noet hyl - 2-furyl ) net hyl t hi o] et hyl am no} - 4- nethoxy
1,2,5-thiadiazole 1, 1-di oxi de A solution. of o~
2- (5-di metyl am nomet hyl - 2-furyl) - nethyltb g]ethylanine (2.41 ¢g;. 11.2 A
nmol es) [prepared according to the 20 dtedure described i n.Bel gi an
Patent 857,388] in 20 nl of dry nethanol maS added all at ones to a well
stirred, cold [err] suspension of 3,4-dinethxy-I, 2,-thiadiazole
1,1-dioxide (2.0 g; 11.2 mmoles) in 200 mM of nethanol. After stirring at
[err] for 15 minutes, a methanolic solution of the title compound is
produced. 25 Exanplm éne3431iowihg [AxERpius, aalil) edipeyturdsf sife/ lgiven in degrees

met hyl t hi oet hyl am no) : 4- net hoxy- 1, 2, 5-thiadiazole 1, 1-dioxide 30 A

sol ution of 2-&??%- Y hyl ami nonet hyl - 2-furyl et hyl thi o] ethylanmi ne (2. 14
g; 10.0 mmobes) in 25 m of dry methanol was added dropw se over 35 m nutes
to a well stirred suspension of 3,4- Example 1 -

&

1{2-[ (5-Meﬂ1yl-1H-i.inidazol—4—-yl )memyltl'tiol-emylammé} ~4~methoxy-

10
To a well stirred suspension of 3,4-dimethoxy-1,2,5-thiadiazole
1,1-dioxide (2.0 g: 11.2 mwles) [prepared according to the procedure
described in J. Org. Chem., 40, 2743 (1975)] in 200 ml of methanol at
. anbient temperature was added a solution of 2-[(5-methyl-lH-imidazol-4-

15 yl)-methylthio] ethylamine (from the dihydrochlorideé, 2.73 g; 11.2
muoles) [prépared according to Belgian Patent 779,775] in 25 ml of
neﬂ'ta.nol. After stirring for 30 mimutes, a methanolic solution of the
tltlecxmpommiwas produced. The‘Tnc Ghllcaﬂxaplzxx%pﬂ
(90:10)] gave Rf = 0.44,

20

‘Exanple 2

3.4—Dimethoxyhi;2.S-Ehiadiazole l-oxide

25 A solution of 3,4-dimethoxy-1,2,5-thiadiazole (35.2 g; 24.1
mmoles) [prepared according to the procedure described in J. Org.
‘Chem., 40, 2749 (1975)] in 100 ml of chloroform was added over a
period of 3 minutes to a stirred solution of m-chlorcperbenzoic acid
(50.7 g; 25.0 mmles; 85% assay) in 900 ml of chlorofom at 20°,

30 using a cooling bath to keep the exothermic reaction from rising above
32°. Aafter stirring for 3 hours at ambient temperature, the excess
peracid was reacted with an additional 2.0.g of 3,4-dimethoxy-1,2,5~
thiadiazole and stirred for 1 hour. '



-23 di net hoxy--1, 2, 5-t hi adi azol e 1, 1-dioxi-de (1.78 g; 10.0 mmoles) in 180
m dry/hethnol that bad been cooled to [err] in an ice-water bath. After
.15 Mnutes at 0 a nethanol solution of the title conpound is produced.
TLCLLS|I|ca/[err](9 1)] gave RF = 0.48. 5 A 2.0 nl aliquot of the sol ufi ghf\
was made acidic with 6.0 N HO and evaporated under reduced pressure :
W t hout heating to yield the title conpound as the hydrochl oride salt.
NNRtgpectrunt(loo ‘MHZ in D20 gave the follow ng resonances 8: 6.45
(d,IH; 6.19-(d, 1H); 10 4.14 (s, 2H); 4.0 (S, 3H; 3.64 (s, 2H); 3.37 (t,
2H); 2.65 (s, 6H); 2.61 (t, 2H). 15

3- (2>F(5- Di et hyl ami nonet hyl - 2- furyl)nethyltiy o] et hyl am no} - 4- net hoxy-

1, 2, 5-thi adi azol e 1-oxide A solution of 2- -

[(5_d|nethylan1nonethyl 2-furyl)- nthylthlo] ethylaine (3 30 g; 15.4 nDIes)

in 25 m of nethanol g@&(?gg }Dégtg;,ﬁ g%ga&gd m}%@&t@
well stirred suspens',llhon t oxi/- 5-thj adl azol e l-oxide (2. 50 g

15. 4 ol es) [ pripselagion of WENG3¢ I at was

enperat ure 1 or B S e e oo s of g, anbi ent
u

conpound. Exanplwwm%“m tﬁ"%@f%% &‘% glﬂ.é Mzol e

1, 1- di oxi de 530 K3500tg)|.ommadﬂﬁmmb Lm%mmbmlf gave

1.91 ¢g: 16.8 §ﬂa]#rﬂi g&,‘g mp 138413925 added drcpwi se over a period
a stirre

Of, 1_5 m nutes t%nal calcd for CAgN Sus&sns', 30083, 5 SLIE MY 2, 2 Y
~ . s, 19.77.
10 Fomd: C, 20.53; H, 3.75; N, 17.26;
s, 19.83.

Exanple 3
15 &wmmmwmw

A solution of 2-[ (5-dimethylamincmethyl-2-furyl)-
methylthiolethylamine (2.41 g:; 11.2 mmoles) [prepared according to the
- 20 procedxedeecribedinBelgianPatattBS?.m]inZOMofdry
methanol was added all at once to a well stirred, cold (8°)
suspension of 3,4-dimethoxy-1,2,S-thiadiazole 1,1-dioxide (2.0 g; 11.2
mioles) in 200 ml of methanol. After stirring at 8-10° for 15
'm:.mtes. a methanolic solution of the title ccmpamd is produced

25
Exanple 4
3 ‘2-{ (S-Dimethylamincmethyl-2-furyl)methylthiolethylamino} ~-4-methoxy-
1,2,5-thiadiazole 1,1l-dioxide
a0 .

A solution of 2-[ (5-dimethylamincmethyl-2-furylmethylthio]
ethylamine (2.14 g; 10.0 mmoles) in 25 ml of dry methanol was added
drdpw.i.se over 35 minutes to a well stirred suspension of 3,4~



-24- thiadiazole 1,1-dioxide (3.0 g; 16.8 nmoles) .in 250 i of . methanol _

t-hat - been cool ed to 1.in an ice-water bath. After 10 mnutes at 2-4,

met h | Re was bubbl ed into the cooled solution for 6 minutes and stirring «
was ued for an additional 30 mnutes at 5 anbient tenperature. Th@
react /m xture was evaporated under reduced pressure and the residue '

pl aced on 45 g of silica gel and chromatographed using a gradient elution
of net hyl ene chloride nmethanol. The appropriate fractions were conbi ned Qﬁd
evaporated, and the product (2.43 g) was crystallized from absol ute
ethanol. 10 Recrystallizaticn fron absolute ethanol yielded the title .

. conpound, sp [err] (dec) Anal . Calcd far akerr] C 27.03; H 4.54; N, A
25.20. Foundt C, 27.13; H, 4.55; N, 24.86. 15

Exanple 7 3- I\/Ethyl am no-4-(2-mercaptoethyl)-1,2, 5-thiadiazole 1-oxide A

sol ution of 2mﬁmmmwaaomn.mmmomm igde10.0. firkoles) 20 1600

nol es) in 25 net ) riod of .30. m nutes

to a well sti %@éﬂn %ﬁ%&j%ﬁ% %°zi€ ﬁpg' raz TQ'BI' oxi de.

(2.92 g; 18. OAﬁtﬂﬁ és)mppmq)ar- nanl@bamal@o@;tm qsahmtm.emmm ishat

had been cool goditeds’ Al oA [ mngﬁs h(g ﬂ]g& Crprng/l4®3. anhydrous
t he sol m

net hyl am ne was bubbled into for nutes and stirring
was continded at anbi ent tenperature for an addltlonal 20 m nutes. The
reaction mxture Wag.@ewipskighot ofnties soRsticndas nsdeaeidirdwitle 6(@ W HOE

2gﬁgsgegnaﬁg evapor#ﬁ%%% T O uc%@?ystﬁﬁl %g I 0 V\Bre -

from net hanol tivke M%%M -t | Thee IR (ApegEm (309 )] g
in D,0 gave the following resonances §: 6.45 (4,1H); 6.19 (d, 1H);

10 4.14 (s, 2H); 4.0 (s, 3H); 3.64 (s, 2!-!), 3.37 (£, 2H); 2.65 (s, 6H);
061 (tc m)'

15

A solution of 2{(5—dineﬂ1yland.nmeﬁ1yl—2-ﬂnyl)-mthylﬂﬁo]
ethylamine (3.30 g; 15.4 mwoles) in 25 ml of methanol was added

20 dropwise over a period of 14 minutes to a well stirred suspension of
' 3,4-dimethoxy-1,2,5~thiadiazole 1-oxide (2.50 g; 15.4 mmoles)
[prepared according to the procedure in Exa_mplé 2] that was cooled to
12-15° in an jce-water bath. The solution was stirred at ambient
temperature for 1.5 hours to yield a methanolic solution of the title
25 campound. - :

3My1anﬁm-4-(zmm " 1)-1,2,5-thiadiazole 1,1-dioxide

30
- A solution of z-mimeﬂmnethiol (fram thehydroduoride 1.91 g;
.16.8 mmoles) in 20 ml of methanol was added dropwise over a period of
15 minutes to a well stirred suspension of ‘3,4-dimethoxy-1,2,5-

~



-25- Exanple 8 3- {2 [( 5-Met hyl -1 H i m dazol - 4-yl ) methyl t hi o] et hyl am no} - 4-
meth,exy 172, 5-thiadiazole 1-oxide 5 A 3, 4-Dimeoxy-1,2,5 -thiradi azol e
1-‘oxi de A sol uti onz of 3, 4-di net hoxy-1, 2, 5-t hi adi azol e (35 2 g; 24.1 <K
"mol gs) [ prepared .accor di ng to the Procedure descibed in J. org. 10 '
40,- 2749 (1975)] in 100 mM of chlorof ormwas added over a period of 3
~m.nutes to a stirred solution of mchloroperbenzoic acid (50.7 g; 25.0 |,
mol &s; 85% assay) in 900 m of chloroformat [err] using a cooling bath to
keep the exothermc reaction fromrising above [err]. After stirring for 3
hours at anbient tenperature, the .excess peracid 15 was reacted wth an .
addi ttonal 2.0 g of 3, 4-dinmethoxy-1, 2, 5-thiad4azole and stirred for 1 hour.
The organic solution was extracted with twd-300 nl portions of a 1%
solution of [err] washed with 250 ml of water, dried and 20 evaporat ed

under reduced pr &biadiazele diirdiexide (30 gsr sGcmmolre) ey 250 al| of gethanolr om
ISO|or0|toyII hfl &afxeﬁaheoéenté@oﬁarpuﬁdﬁaﬂ &Qateénba?al tzlkﬂaalmmmes
recrystallization r al co V. n,_.an i.ca

[err]. Anal. Cal(f'ﬁ’é“‘rla f%\é'“g g%ﬁ'f"’ ﬁgl??%gg?ﬁfgp

S. 19.77. Found: Mwmmﬁrmmwmma

RIS S Hltlor it i e e
reduced pressure and the residue placed on 45 g of silica gel and
B  chromatographed using a gradient. elution of methylene chloride-
N . methanol. The appropriate fractions were combined and evaporated, and
the product (2.43 g) was crystallized from absolute ethanol.
10 lbcr.ysullizatim fram absolute ethanol yielded the title campound, np
259-260° (dec).
Anal. Calcd for 35510“40232* C, 27.03; H, 4.54; N, 25 20.
Ebunds C, 27.13; H, 4.55; N, 24.86.

| 15 | - Ml.s.l
3-Methylamino~4-(2-mercaptoethyl)-1,2, S~thiadiagole 1-oxide

A solution of 2-amincethanethiol (from the hydrochloride, 2.04 g:
20 18.0 mwles) in 25 ml of methanol was added dropwise over a period of
~ 30 minutes to a well stirred suspension of 3,4-dimethoxy-1,2,5~
- thiadiazole 1-dioxide (2.92 g; 18.0 moles) [prepared in Example 2] in
150 ml of methanol that had been cooled to 32 in an ice-water bath.
After 10 mimtes, anhydrous methylamine was bubbled into the solution
25 for 6 minutes and stirring was continued at ambient temperature for an
additional 20 mimites. The reaction mixture was evaporated under
_redanedpressureandtheresuiueplaoedcn45gofsmcageland '

methanol. 'meappropriatefractimswerecmbinedandevaporatedto
30 give 2.74 g of product. Recrystallization from methanol and then 95%
ethanol yielded the title compound, mp 191-193°. |
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abov Ais react ed vmth an’ eqw mol ar am)unt of 2-C (5-

met h +/i m dazol - 4-yl) net hyl t hi oet hyl am ne'to produce 3- 2-[5- 35

met h\ 1 J¥ i madazol - 4-yl ) met hy1t hi o] et hyl am no - 4- net hoxy-1, 2,5- (L

t hi adi | e 1-oxide. -26- Exanple 9 ' i
3-(2-[(5-Di net hyl m nont hyl - 3- net.hyl - 2- furyl)rrethylthl o] - ethyl an nol -

4- met hoxy- 1, 2, 5-t hi adi azol e 1, 1-di oxi degg.A. -~

5- Di net hyl ani nonet hyl - 3- net hyl - 2- f.ur nmet hanol A ni xture contai ni ng
3-methyl-2-furfuryl alcchol (11.2 g; 0.1 nole [prepared according to the-
procedure described in J. Am chem: S%%_ﬂd_)_sjz 2195 (1950)], v
di met hyl am ne hydrochl ori de (12.23 g; nol e) and 37% aqueous

f or mal dehyde (12 nl 0. 15 nol e) was st| rred for 2.5 hours at approxi mately
5, and then at andtf rrigadaz yha

10 ' m nutes on a stem bat h, . _ ik ’ and baS|f|ed W th
sodi um cgrbonate . The m xt™@ R ' et hyl acetate and

t he organrc phase dried, flltered and evaporat ed under reduced pressure
sure to yield thg,ti3,#Dinets 3difdel . PFoxfad)8 nm Hg. B.

2-[ (5-Di et hyl am nony yl - y 10 20 To a solution of

2- am noet hanet hi ol hydrochl oride (2.27 g;. 20.0 mmmol es) in 20 m  of
concentrated Hcl Atdpduticns of chledinethoxy-1c2y Ssthtadiazale: (35.8rg] 24ek added
dropui se 5 Cirielly 1¥ganel 351 0 lend préSedure AMERENRAOkn 0} 4,07 20- O

ol es) [ PTeRaIEY 4g) %49p(1415ﬁin100m10fd\lctoﬁomwasaddedoverapermd o
of3m1mtesto_ast1rredsolutimof_tg-dtlorcperbetmzcag1d(50.7g,
25.0 mmles; 85% assay) in 900 ml of chlorofomm at.20°, using a
cooling bath to keep the excthemuic reaction from rising above 32°.
15 was reacted with an additicnal 2.0 g of 3,4-dimethoxy-1,2,5-thiadiazole
and stirred for 1 hour.

+

The organic solution was extracted with two-300 ml portions of a
1% solution of NaH(OO3, washed with 250 ml of water, dried and
20 evaporated under reduced pressure to give 47.0 g of product. Re-
czystallizatimfranisoprcpylalcd\olgaveﬂntiﬂ.ecmpourd
" (34.0 g). An additional reczystal].i.zatimfranisoptopyl alcchol gave

an analytical sample, mp 135-137°. - N’
Anal. Caled for CiEN,038: C, 29.63; H, 3.72; N, 17.27;
25 | S, 19.77."
' Found: C, 29.53; H, 3.75; N, 17.26;
| s,.19.83. -

. %

A solution of 3,4~-dimethoxy-1,2,5-thiadiazole l-oxide obtained
from the above Step A is reacted with an equimolar amount of 2-[(5-
methyl-1H-imidazol~4~yl)methylthiolethylamine to produce 3~ 2-[5-
35 methyl-lH-imadazol-4~yl)methylthioJethylamino —4-methoxy-1,2,5-
thiadiazole l-oxide.



mxture stirred for 15 minutes then allowed to stand in the cold [err]
over,mght"After 17 hours the cold solution was made strongly basi
agueous KOH sol-ution and then ext racted with five portions of nut
chlyyide. The combi ned ornic phase was dried, filtered and* 30 e :
undér reduced pressure to yield the title corrpound (4.16 g), bp [err] rrm
Hg. G 3-{2-[(5-D net hyl am nonet hyl- 3- net hyl - 2-f uryl ) net hyl t hi o]

et h)&j_,am no} - 4- met hoxy- 1, 2, 5-t hi adi azol e 1, 1; g_i_OXI de 35 A net hanol
suspensi on of 3, 4- dlnenthoxy |, 2,5- t hi adi 2297 e 1,1- dioxide is reacted .
wi'th an_equi nol ar anount of 2- [(5 di met hyl am no- . -27- _ :
met hip- 3- et hyl - 2-furyl ) met hyl thi o3et hyl gai ne, @ epared in Step B] to
produce 3-{2-[ (5-dinethlam nonet hyl - Mfuryl )nt hyl thio]- .

et hyl ami no -4-net hoxy-1, 2,5-thiadi azole 1, 1-di oxi de. Exanple 10 3-{2-

[ (5-di net hyl ammwumaﬂﬂh@uwmmﬂhﬁmwawmm}

4- met hoxy- 1, 2, 5-tnradrazore I, l1-.dl oxXl
2- Di net hyl am nmﬁw‘iﬁ&ﬁ%ol ution of

3-met hyl - 2-faurfuryl al cohol (25 2 g, 22.5 oI es) and tr| et hyl am ne (27.3 g;
27.0 nml es) in 2oq\m f : 1 | . 15 in.an
ice-salt bath and @ som - , 24.8 mmol es)
in 30 mM of nethylene chloride was added dropW| se keepi ng the tenperature

between -10 to [er ry mithire cohtaififg! Fmetigic: wmuuqdz@}to 1 mole
l:g(ra]t \zg?;ﬂ]gagdmt;f‘ﬁ org;nl c | ﬁ%er Wba;ﬁ? epar tgd Thwet h)é]é Mr%l ggase
at err] of10 72, 2195 (1950)], dimethylamine hydrod:londe (12.23 g; 0.15 mole) and
37% aguecus formaldehyde (12 ml, 0.15 mole) was stirred for 2.5 hours
at approximately 5°, and then at ambient temperature overnight. The
solution was heated for 10 mimnutes on a steam bath, diluted with 12 ml
of water and basified with sodium carbonate. The mixture vas extracted
15 wiﬁaeﬂtylacetate, a:ﬂtheon:gan:l.cphasedried filtered ard
evapcratedmderredncedpressu:etoyieldﬂ\etitlec@anﬂ bp 88~
96/0.05-0.08 mm Hg.

B. 2-[(5-Dimethylamincmethyl~3-metiyl-2-furyl )-nethylthiol
20 ethylamine

To a solution of 2-amincethanethiol hydrochloride (2.27 g; 20.0
mmoles) in 20 ml of concentrated HCL that was cooled in an ice-salt

. bpath to -10° was added dropwise 5-dimethylamincmethyl-3-methyl-2-

25 furanmethanol (3.38 g; 20.0 mwoles) [prepared in Step Al, and the
mixture stirred for 15 minutes then allowed to stand in the cold (0°)
overnight. After 17 hours the cold solution was made strongly basic
withaquecusmﬁscluticnandthenextractedwiﬂl five portions of
methylene chloride. The catbﬁned organic phase was dr:.ed, filtered and

30 evaporated under- reduced pressure to yield the title ccnpomd (4.16 g),
bp 110-120°/0.1 mm Hg.

C. .—-[(S-D aminy 1- L2 1)' 1thio]

M‘wl 2, S-thiadiazole 1, 1-dioau.de

A methanol suspension of 3,4—diu\errﬂnxy-1.2.5-thiadiazo1e 1,1~
dioxide is reacted with an equinolar amount of 2-[(S5-dimethylamino-

35
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20 dinmethylam (137.0 g; 3.04 noles) in 400 nml of absolute ethanol and 'the .
résul_rﬂg solution was stirred at anbi ent tenperature for 17 hours. The
reactfﬁ m xture ws evaporated under reduced pressure and the residue was °
m xe nﬁﬁ h 400 mM of water, made strongly basic with 40@6aqueous NaOH and,
extrat+ed with five portlos of nethyl ene chloride. 25 The conbi ned extract 5
were dried, filtered and evaporated under,,reduced pressure to yield 26.0_g

of the title conpound, bp [err] mm Hg. Az?LC [err] (85.15)] gave Rf - i
0.50. B. 2-Chloronethyl -5-di et hyl am nonet hyl - 3-nmet hyl furan To a solutlon

of 2-di met hW% 16 3r |n
géeg ﬁm: 25) &ﬁn&‘& Ior@%w%ﬂﬁédﬁéﬁ%ara- %3}" %Qéf% 8?: -

bubbl ed t hr wbﬁﬁhhb}'-ﬁewa anmmmiéltgwre for 15 m nut es.
Stirring Was continued for 2 hours, then HCl gas was bubbl ed through for 15

m nutes and the m xture stlrredfo_r -28- 1 hour. At this tine additional
par af or me§dehyde (1.67 g; 55.7 mol esExampdeadled to the reaction mxture
and a slow stream of HCl gas was passed through for 15 minutes. After
stirring at arpi ent te erature for 18 hours the reaction mxture
filtered thr3ntdtt Gr thy I nemethyl-4eme efupybipethylthiojnekhylaminos-he

filtrate evm#ﬂj;w_ﬁ_#ﬁ_mmwto yield the title conmpound-
(4.97 g) whi crystalllZed upon standr ng d was used w thout further
Purification in Step C. The -NVR spectrum (60 Hz) in [err] gave the
f ol | owi ngl® esonaic ed-Disethylagirzhetlyl-hetiwl fifgans, 2h) 4.30 (d, 2H); 2.88&
(d, 6H); 2.13 (s,3H 10 C. 2- (5-D nethyl am nonmet hy -4-nethyl-2-furyl
)-methyl thi °) stirred‘ solution of 3-methy1—2-ﬁxfmy1 alochol (25.2° g; 22.5
' mmoles) and triethylamine (27.3 g; 27.0 mmles) in 200 ml of methylene
chloride was cooled to -15° in an ice-salt bath and a solution of
15 thionyl du.oride (18.0 ml, 24.8 mmles) in 30 ml of methylene chloride
was added dropwise, m@mmta@enmmm-lom-w
After 15 mirutes, thammnunawm:panadinu:iceqnmerandthecngmﬂn
layer was separated. The methylene chloride phase containing 3-methyl-
2-chloramethylfuran was added to a stirred solution, at 0°, of
20 dimethylamine (137.0 g; 3.04 moles) in 400 mL of absolute ethancl and
ﬂxeresulti:gsolutimvassti:redatanbimttapenmﬁornm.
The:mactﬂ:xmbnmmevas«auqnmateilxthm'ne&mu!lp:esmmuaandthe _
residue was mixed with 400 ml of water, made strongly basic with 403 .,
'agxxuslmxxiamd.emuacbaivnth frwaportﬁ:u;cfxmmiudene chloride.
25 The cambined extracts were dried, filtered and evaporated under reduced
pressure to yield 26.0 g of the title campound, bp 64-70°/20 mm Hg.
‘A TIC [Silica/CHCl3:CH4OH (85.15)] gave RE = 0.50. |

B. 2—auormeﬂ;y1-5—dmeﬂy1mm:em-3-mﬂxy1furan

To a solution of 2-dimethylamincmethyl-3-methylfuran (6.5 g; 37.0
moles) [prepared in Step A] in 250 ml of chloroform was added para-
formaldehyde (1.67 g; S55. 7 mmoles) and zinc chloride (312 mg), and a
sladstreanofmlgaswasmbbledtmomghvtﬂlesmrmgataxbient

35 temperature for 15 mimutes. Stirring was continued for 2 hours, then
HC1 gas was bubbled through for 15 minutes and the mixture stirred for



&

To a solution of 2- chl or omet hy1- 5-di net hyl ami no- met hyl - 3- 15 net hyl f ur an
(773 /gy, 3.45 mol es) [prepared in Step Bl in 20 nl of concentrated
hydrqchloric acid that was cool ed’in an ice-water bath was added

2- ammoet hanet hi ol. hydrochl ori de (392 ny, 3.45 mmol es), and the m xtur
stirred for 30 minutes. The solution was al lowed to stand at 00 for 3
then nmade strongly basic with 50% aqueous KOH, 20 diluted with water and
extrggted with five portions of methylene C[}EO“ de. The caobi ned extract
was dried, filtered and evaporated under reduced pressure to yield the
title corrpound as an oil. The product was di ssol ved in absol ute ethanol,

treat®d with a us i(#ﬁ] n r

pressure. The gi&ylgglgl dﬁ‘g%g g I SS a%q-t I SO é&%ﬁ? (:'}I ggl?o §§l#0.g¢q%lea)
wi th charcoal , &Sl ?@eéd"-%ﬁbec‘iﬁe'é’rﬂnr BhEyre @f’ér?ﬂéﬂﬁtﬁaﬂ RE Wd‘ﬂ%ﬁ:f‘fﬁ%rl de
salt. Re- crystgskid SUbhf ESMLE SERGody. Rteehadiryi] detrbiént k rSﬁlEﬂéOUﬂd

e R T o R TS e sk e o

-4-met hoxy- 17 2jshat kegidterad| Brale i) catiddehe firbtiaae cdvagorsgred sirder Ofeduced
3, 4- di methoxy- Ipr2scdrd *-eala,%f& 8 ficke drRbAlP (b 7" GRCLARMCH A BAY IRIA"

t of 2-C t K
ﬁen?m 2 met hyI(StEH‘FS%IWWHeﬁl Hitaewt further Myridicatdaniin StepCq) to
produce 3-{2-[(5- dlmma t {o0l M) TR lrpl 2 ghué YhkNRI1WknY Sdsonances

S oD e 1 B [T SR ey e

met oxy 1, 2105-thiadi azole I, 1-dioxide 5 A
" car bophenoxy- i ek Ny b Yis0A R it hirdt ] —4-methyl ~2- furyl)-methylthio)

_ To a solution of 2-chloramnethyl-5-dimethylamino-methyl=3-
15 methylfuran (773 mg, 3.45 muoles) [prepared in Step B] in 20 ml of
' concentrated hydrochloric acid that was cooled in an ice-water bath was
" added 2~aminoethanethiol hydrochloride (392 mg, 3.45 mmoles), and the
mixture was stirred for 30 minutes. The solution was allowed to stand
at 0° for 3 days, then made strongly basic with 50% aqueous KOH,

20 diluted with water and extracted with five portions of methylene
chloride. The combined extract was dried, filtered and evaporated
under reduced pressure to yield the title campound as an oil.

The product was dissolved in absolute ethanol, treated with
anhydrous hydrogen chloride and evaporated under reduced pressure. The

25 residue was dissolved in hot J.sopropyl alcohol, treated with charcoal,

- filtered and concentrated to crystallize the hydrochloride salt., Re-
crystallization fram isopropyl alcohol yielded the title campound as
the dihydrochloride salt, mp 185-190° (dec).

30 . D. 3—£2-[ (5-Dimethylaminomethyl-4-methyl-2-furyl)methylthio]
ethylaming; —4-methoxy-1,2, S-thiadiazole 1,1-dioxide

A methanol suspension of 3, 4~dmethoxy-l 2, 5—th1ad.1.azole 1,1~
dioxide is reacted with an egquimolar amount of 2—[(5—d1methylam1no—
35 methyl-4-methyl-2-furyl)methylthioJethylamine (prepared in Step C] to
produce 3-{2-[ (5~dimethylamincamethyl-4-methyl-2-furyl)methylthiol-
ethylamincy-4-methoxy-1, 2, S-thiadiazole 1,1-dioxide.



To a suspension of nethylami noacetonitrile hydrochloride (100 g; 0.94

3 Tn 1 liter of nethylene chloride (cool'ed in an ice-water 10 bath) was
riethylanmine (269 m, 1.88 noles) and a solution_of phenyl
formate (155.0 g; 0.99 nole) in 500 m, of nethylene chloride. Theg\a-
on m xture was heated at reflux terrperature for 18 hours, then
evapor at ed under reduced pressure to give a sem-solid which was triturated
with 1 liter of diethyl other and filtergd. The 15 filtte was evaporateﬂd
under reduced Pressure and the. residual was vacuum distilled to yield
the title compound (123 g), bp [err] 0.25 mm Hg; the NWVR spectrum (GOM-IZ
in [err] gave hte foIIovm' ng resonanc%? 23 (m 5H); 4.30 (s, 2h);
3.13 (s, 3H. 20 (N- Car,.bophen hl ani no) t hi oacet ani de A
solution of N car bophenoxy N- et hyI am noacetonitri-le (131.0g;

(1310 g 035 rybainblnAREIRS lm%mmw%me in
917 ml of dry,_ DV d W H S untr an exotnerm reaction
t odc pl ace, =R = for 20 m nutes. The reaction

m Xt ure was partrally evapor at ed under reduced pr essure to renove sane of
t he sol vent, t hgn . : ipe [€rr] solution and

partitioned betwee pitase was extracted with
et her and the conbi ned et her phase was vvashed 30 with vvater sat ur at ed

aqueous Nad solmta@nsggﬁ adm@mw j_dé (10¢ gsol vent
gave an ol ol ch e T e D L GRS g G pr o
conpound 1ouhaﬁt01v&£)3ddﬂlaﬂnemxﬂmuﬁ.:iee( 260 1], 3388 TPlés) BRAGK sb.l.ut;iﬁn& 35
S. 14.30. fonady Guordsbimack!(158:0%; dYoolmily io50d hutde methylene
chloride. 'naereactimmixttremheatedatreﬂuxtexpentureﬁorla
hours, then evaporated under reduced pressure to give a semi-solid
vhich was triturated with 1 uterofdieuiyleﬂnerandfiltered. The
15 filtrate was evaporated under reduced pressure and the residual oil was
vacuum distilled to yield the title compound (123 g), bp 111-113°/,
0.25 mm Hg; the NMR spectrum (somz) in CDClj gave the following
resonances &: .23 (m, 5H); 4.30 (s, 2H); 3.13 (s, 3H).

20 wammw____;___w

A solution of N-carbophencxy-N-methylamincacetonitrile (131.0 gj "
0.69 mole) -[prepared in Step A] and thicacetamide (57.1 g; 0.71 mole)
in 917 ml of dry DMF was treated with HCl gas until an exothermic
25 reaction tock place, and then heated on a steam bath for 20 mirutes.
The reaction mixture was partially evaporated under reduced pressure to
‘remove scme of the solvent, then mede basic with saturated aquecus
NaHCO, solution and partitioned between ether and water. The aquecus
phase was extracted with ether and the cambined ether phase was washed
30 with water, saturated aquecus NaCl solution and dried. Filtration and
methylcyclchexane to give the product as a solid. Recrystallization
fram isopropyl alcchol yielded the title cawpound, mp 101-103°.
Anal. Caled C10312N2025 C, 53.55; H, 5.40; N, 12.49;
35 : - S, 14.30. -
' Found: C, 53.65; H, 5.51; N, 12.69;
'S, 14.41. |



-30- C. 4- - Chl oronet hyl - 2- (N—car bohenoxy N- et hyl ami no) met hyl - thiazole To a.

cooked solution of (N-carbophenoxy-N-nethylamno)thio- 5 acetanmide (1.0 g;
4746 mmol es) and-dry pyridine (0.36 no, 4:46 mmoles) in 6 m of- absol ute
et hapol was added, a solution of 1, 3-dichloro- propanone, (0.57 g; 4. -
~mmoles) in 3 mM of absolute et hanol . The mixture was heated at reflu
tenperature for 1.5 hours, then evaporated under reduced pressure an
oi | Y esidue partitioned bet ween ether 10 amd-water. The aqueous | ayer was
extracted with ether and the conbi ned et her phase was washed with wat er,
‘sat ur at ed aqueous sodi um chl ori de sol ut | on and dr| ed F| I t rat | on and
evapbration yiel de@e1 4 ‘

[silica/C [err] (85:1%hiafldke Rf_ 0.82. The NrrR spectrum(60 M—I_z) in [err]
gave the 15 fol |l ow ng=resomances [err]: 7.16 (m 6H); 4.77 (broad a, 2H);
4.60 (s,. 2H): 3.07 (broad s, 3H). D.

2-{[ 2- (NCarbODhenmbyanﬁmybmﬁm)m(

wmyﬂumm :
thi o} et hyl ami ne 20 T yt (863
290 m of agsof‘ﬁ%?"%@%g% gét%% '%ﬂ%%ger a‘gr? ogen a%rmés-p e was a%sied
cyst eani ne hydinchmbrofiebgalnte erthapl vwasadded m&’M@ﬁtL@aﬁm
absol.ute et hana&qfﬁb&sr (0S87 c;t'mg%&l@af linf 9fmlof QibeoRsts
2

.ffmlcgl)olr(r)]mzaagyl _ E@:ﬂbo hénxy- N- net hé am ntaztsvély;tgg azoI er-ée‘% 5 g ‘__‘Fﬁ4
reaction m xt uwsmrpdsmamm dﬂnpa:mwrpartm.cﬁai Ibetwem étherer ed
begﬁg\e/ﬁp?nra? yl. q@?f%? #g% iegry% T‘%sgb%&:a?%ggus phase was @t%d
Wi t-h net hyl eneetiimophake wasl washed witli water, saturated aquecus sodium chloride
solution and dried. Filtration and evaporation yielded 1_.02_ g of the
title campound as a viscous oil; TIC [silica/CH,Cly:CHyQN
(85:15)] gave R = 0.82. The NMR spectrum (60 Miz) in CICly gave the
15 following resonances ¢ 7.16 (m, 6H); 4.77 (broad s, 2H); 4.60 (s, 2H);
3.07 (broad s, 3H). |

D. 2-1[2-( : : lamino) l-4-ﬂ1.i.azol L 1-

To a solution of sodium methoxide (26.1 g; 0.48 mole) in 290 ml of
 absolute ethanol at 0° under a nitrogen atmosphere was added
Cysteamine hydrodxlonde (27.6 g; 0.24 mole) and an additional 218 ml
of absolute ethanol. After stirring at 0° for 1 hour a solution of
25 4~chloramethyl-2-(N-carbophencxy-N-methylamino)methylthiazole (72.5 g;
0.24 mole) m218mlofabsoluteethamlvasaddedovera15mirmte
pericd. The reaction mixture was stirred at ambient temperature for 18
hours, fJ.ltered and evaporated under reduced pressure to give an oil
which was partitioned between methylene chloride and water. The
30 aquecus phase was extracted with methylene chloride and the conbined
_ organicphasewasvashedw:.thmter. dried, f:.lteredardevaporated '
under reduced pressure to give the product (6859) as an oil which was
treated with fumaric acid (23.6 g) in n-propanol to give the salt
(47.0 g). Recrystallization fram absolute ethanol yielded the title
35 campound as the fumarate salt, mp 145-146°.
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or gani c,\phase was washed with water, dried, fil tered and evapor at ed under
reduget\ pressure to give the product (68.5 g) as an oil which was treated,
Wit ric acid (23.6 g) in n-prcpanol to give'the salt (47.0 g).

Rec 1 lization from absol ute ethanol yielded the title 35 coupound as g
t he rate salt, up 145-146. -31- Anal. Calcd fr [err] C 50.31; H ~
5.11; N, 9.27; S, 14.14. Found: C, 50.02.34d 5.16; N, 9.47; S, 14.22. 5 E,
2-[ (2-D nethyl | am nomet hyl -4-thi azol yl)-nmet hyl t hi o] et hyI amne To a ‘
solution of 2-{[2-(N-car bophenoxy N- et hy! am no) net hyl - : _
t hi azol yl ] mephl,t Ghxdae by 048,96,10,4 .c}8s500m); o) sLm-epar ed in St ep 10
D in 10 mM Of dry tetrahy ro P '

an under a nitrogen at
l'ithium al um num hydride (O. 17. g; 4.48 mol es) and the ptéé &gé“hg‘g’t ed
at. reflux tenperature for 0.5 bour. An additional BGmdk Gf somwar.mﬂr an
was added and ‘heating was continued for 3 hours. The rxoz >1? 58 Was
treated with 0.17 mi of H20, 0.17.m of. 15% 15 aqueous and 0.51°mM of
H20, and Hiltered through Cellte and drled The f||trate we filtered and

evapor at ed under gt e B+ €2-DISSHALE sholangdei N
absol ute ethanol, diTute ' ' y ' ) ' HC .
The hydroscopic hydrochlorrde t of the title conmpound was col |l ected and

partitioned 20 b@ommlmmmﬁs 2 (NCarbophenaey-Hiynetiey Lamino)metiyl-fre
O oy OSBRI Ll ot Bl (o0 3o k) (Rl e
conpound 39 D] in 10 ml of tetta}wdrof%anmﬂeramtmgen atmosphere was R
'.added lithium alum.mm hydnde (0.17 g; 4.48 mmoles) and the mixture
waslﬁabeiam.ndﬂux'uapenmmme for O. Slrur Anrakhxﬂuﬁﬂ.thﬂ.QE
tetrahydrofuranvasaddedandheatingmcmumedfor3hmrs The
reacticnnﬂxurevastreatedwiﬂto 17m10£t§0. 0.17mlo£15%
15 aquemsntaoaamo.aml ofHQO, and filtered through Celite and
dried. The filtrate was ﬁlteredandevaporatedmderre&:cedptesme
+o give an oil vhich was dissolved in absolute ethanol, diluted with
diethyl eﬂ:era:ﬂacid:.f:.edwithd:yml Thehyd:oacopic
,hwhxxhhmnde sﬂ&.qftinatith;caqxundvas<xﬂleduﬁlanisartﬁumned
20 bemeenaquemszslsTNaOHardmﬂtylenedxloﬁde The organic phase
was washed with water, dried and filtered. The filtrate was evaporated
mderreduoedpresmtongethefreebaseofthetitlecmpmmdas
an oil (0.22 g: 095mo1e) vhidawascmbd.nedwiﬂmanhydram oxalic
acid (0 24 q; lSOnmle) in 30 ml of hot- acetonitrile. The mixture
25 vasevaporatedfrauhotabsoluteethamltopeldtheutlecammd
the bis-oxalate, mp 168-171°.
Anal. Calcd for cfgal-,xsr:,p‘Ls2 208,047 C, 37.95; H, 5.15;
N, 10.21; S, 15.59.
Found: C, 37.95; H, 5.04:

30 | o - | N, 9.81; §, 15.27.
3-{2-[ (2—DW1—4-ﬂﬂazolxl)ﬂlﬂﬂnleﬂxyl-
MMI 2, S-thz.ad.l.azole 1, 1-d:.oxide

35 : 'l.bacooled (6°) m:spens:.mof3 4—d:.methoxy-l 2,5~thiadiazole

1,1-dioxide (0749: 4.17 moles) inSOnﬂofnethamlmsaddeddmp-
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an oil (0.22 g; '0.95 nnDIe) whi ch was conblned wi t h anhydr ous oxal i ¢ acid
(0.24-g; 1. 90 mmole) in 30 Ml of hot acetonitrile. The m xture 25 was -
evaporat ed from hot absol ute ethanol to yield the.title conpound the ™
bi s«oxal ate, np 168- 171. Anal . Cal cd for [err] C 37.95;, H 5.15; N, }é};
S. 15.59. Found: C, 37.95; H, 5.04; 30 , ' '
N, 9.81;, S, 15.27. F.

3-{2&L(2-D met hyl ani nonet hyl - 4 thlazolyl) met hyl t hi o] et hyl - ami

-4- et hxy-, 2, 5-thi adi azol e 1;1-di oxide 35 =32To a cool ed [err]' suspension
of 3,, 4- dlnethoxy 1,2,5- thladlazole 1, 1-dioxide (0.74 g; 4.17 nmoles) in 80

rsﬂol (JITTOrﬁt Q?ngl[ S added dr%ﬁﬁf% ﬁ W se g'\i%h) ﬁét#}@d’ﬁf 41 5* m,nu';nef]ea

(0.96 g; 4.17 ﬂm}wh*ﬂﬂiaapw]énbﬂnrlﬂﬂqieﬂlym @.96 g; 4.17 mmoles) [prepared

3-{2-[(2-di met hyl ?'ﬁhﬁﬁ%hgﬂﬂcﬂhﬁﬂgr thylthi
et hyl am no} - 4- neth ?_- ;éitladpzéo el I oxI de 0. 64 ) 1 J

[Slllca/[err] [ty ~digwidanBE ot t%fonrmla
5 [err] 10 s [S:Llica/(ﬂzﬂzsmjm (9:1)].




wherein: pis 1 or 2 and (a) Wen pis 115 () [err] and
R¥~ar e~the sane and are R7, or (ii) [err] is [err] and RY is R7, or (iii).

i err] and RY is NR2R3, and (b) when pis 2 (i) [err] is R12
'R7, or 20 (i) [err] is [err] and Ry is [err]; F{;
/ing group selected from hal ogen, (Ilower)al koxy, (I|ower)alKkylthio™
phenoxy, phenylthio, substituted phenoxy and substituted phenylthio wherein
the phenyl ring may contain 1 or 2 substituents selected from hal ogen, ! g
(lower)al kyl, (1 ower)al koxy and nitro: 25 R12 is [err] R2 and R3 each are-

I ndependent | y ‘hydrogen,- (|l ower)al kyl, (1ower)al kenyl, (I ower)alkynyl, o
cyclo(l ower)al kyl, cyclo( |ower)alkyl (Fba%r%alkyl, hydr oxy (| ower) al kyl ,»=
(I ower) al koxy(l ower)al kyl, (lower) 30 al kyl thio(lower)alkyl, '

am no( | ower) alkyims. (| ower ) al kyl am no(l ower) al kyl,

di (1 ower) al kyFarrrmo( | ower ) al kyl , pyrrolidino(lower)alkyl,

pi peridi no(l owey) al kyl , pi perazino (I ower) - 34 - al kyl,

am no, (| ower )4l ky asigaana G bevEepmiabkyl ani no, 2,2, 2-trifl uoroethyl,
2-fluoroethyl, hydroxy, (lower)- alkoxy, 2,3-di-hydroxypropyl, cyano,

cyano(l ower)al kyl, am di no, (lower)alkylam dino, [err] phenyl,
phenyl - (| o%wer)

_ (0)p

10

wherein:
| pis 1l or 2 and
(a) .whed;>is 1
15 : (1) RX and RY are the same and are R/, or
(ii) RX is R'2 and RY is R/, or '
(1ii) R is -NH(CH,) HS and R is NR%R3, and
(b) whenp is 2
(i) R isR2 and RY is R/, or
20 (1i) R* is -NH(CH,) HS and R¥is -NR?R%; |
R’ is a leaving group selected fram halogen, (lower)alkoxy, ' i;}'
(lower)alkylthio, phenoxy, phenylthio, substituted phenoxy and
substituted phenylthio wherein the phenyl ring may contain 1 or 2
substituents selected from halogen, (lower)alkyl,(lower)alkoxy and
. nitro; '
25 - -
R12 is A(CH,) Z(CH,) NH-, RPRON- or HS(CH,) NH-;
R% and R3 each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo(lmr)anql. cyclo(lower)alkyl
(lower)alkyl, hydroxy(lower)alkyl, (lower)alkoxy(lower)alkyl, (lower)
30 ‘alkylthio(lower)alkyl, amino(lower)alkyl, (lower)alkylamino(lower)
alkyl, di(lower)alkylamino(lower)alkyl, pyrrolidino(lower)alkyl,
piperidino(lower)alkyl, piperazino (lower)
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5 alkyl, substituted phenyl or substituted.phenyl (Iower)alKkyl ein the
phenyl ring may contain one or two substituents -independently selected fron
(Fower)al kyl, hydroxy, (lower)al kbxy and hal ogen, or one substituent=x .
sel:egt ed from net hyl enedi oxy, trifluoronethyl and di(lower alkyla /byt
further provided that R and R3 nay not both be 10 cyclo(l ower)al kgl [~
phenyl, substituted phenyl, am no, (lower)- alkylam no,
di (Kgwer) al kyl ani no, hydroxy, (Iower)al koxy, cyano, anmidino, _
(lower)al kyl am dino or [err] and R3, taken together, may be [err] r is an
integer of from1 to 3, inclusive; 15 X is nmethylene, sulfur, oxygen
or NSR provided that, when p is 2 and R7 rS4net-hoxy, R2 and [err] taken
together with the nltrogen to which they are attached, nay not be
nor pholino, and that, when r is 1, X is rrethyaene err giro n,
(1 over)al kyl, (3%¥kr yarReny—TToWeTT ARPRY | (1oWRF) &Wy@l‘ﬁ-‘?ﬂ g‘;ﬂ"g
benzoyl ; m and mqmmamzymmwwmmfmmﬂw ﬁydrm:ger(mm)z
|ncIu5|ve n an e. ) 4,
i ncl usive. Z an%‘kgxyeg(:% are gé%{o ur?‘g%))g (5r 1ene A
and A" each ar e(hcnee)@élmmmhémx%lmda@g%--.tm@m whenﬂa(lower)
| sothi azolyls, QARZP| Yhbstli QM Phetlyl & IsaB&Y ilred Bhétf107RleY adinazoiny | .
furyl, thienyl or pyrilldyll provided that A and A mdgpendznt y nay cont ain
one or two subdheiRRERYY ripg ey fataln coe; e, EKP %‘?FW@'—“?% 1% ApdRPenoRRlY
(1 ower)al Kyl , hseleoted ftdam f(lmﬂaﬂty}lylhydrakngémmrhm;ywmehylo; one
('Q")’?r') al-koxy, ;l.%rs{:ituent selected fram methylenedioxy, trifluoramethyl and di(lower
| alkylamino but further provided that R? and B may not both be
10 cyclo(lower)alkyl, phenyl, substituted phenyl, amino, (lower)-
alkylamino, di(lower)alkylamino, hydroxy, (lower)alkoxy, cyano,
amidino, (lower)alkylamidino or A'=(CH,) 2" (CH,y), .1 or R
and R3, taken together, may be -CH,CH X (CH,) .~
r is an integer of fram 1 to 3, inclusive;
15 X is methylene, sulfur, oxygen or N—R4. )
provided that, whenpisZand_R7 is methoxy, R% and R3 taken
together with the nitrogen to which they are attached, may not be
" morpholino, and that, when r is 1,X is methylene;
’? is hydrogen, (lower)alkyl, (lower)alkenyl, (lcmer)an(ynyl,
20 (lower)alkancyl or benzoyl;
st * mand m' eadqareuﬂependentlyanintegeroffrunzerotoz,
inclusive;
n and n' eadxareimepementlyanintegeroffmnz.to4,
inclusive. '
‘% and 2'. each are independently sulfur, oxygen or methylene;
A and A' each are independently phenyl, imidazolyl, thiazolyl,
.25 isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl,
oxadiazolyl, furyl, thienyl or pyridyl; provided that A and A’
independently may contain one or two substituents, the first
substituent being selected from (lower)alkyl, hydroxy,
trifluoramethyl, halogen, amino, hydroxymethyl, (lower)alkoxy,

- | NER? |
- ' _ 5.6
-(cnz)qn-< | . and (CHy) NROR

NmR*
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-35- and the second substituent being selected from (I ower)al kyl, hydroxy,
‘trifluoromethyl, halogen, amno, hydroxynethyl and (Iower)alkoxy; q is an

~integgfF~qf fromO to 6, inclusive; each [err] independently is as defined ¢
aboye the two R 5 groups, taken together, nay be ethyl ene; and R5 andsﬁ
R6 ea e independently hydrogen, (lower)alkyl, (lower)allkenyl,

(1 oner kynyl, cyclo(lower)al kyl or phenyl, prOV|ded that R5 and [err]

not both be cycl o(lower)al kyl or phenyl; or R and R6, taken together mntu;
the nitrogen atomto which they are 10 attached may be pyrrolidino,

pi peri di no, nethyl piperidino, or hcnpi peridino; or a salt,
hydrate, solvate or N-oxide thereof. 2 A‘§%npound of the fornula 15 [erv]

20 wherein each [err] i s hal ogen, (Ilower)al koxy or (lower)alkylthio, or

phenoxy or phe eléé?f}& uﬂfl-xt Qi Bbih sarec%eétﬁ%l (1%%@)&7%1&?1 B OM
hal ogen, (I ower owe oxy an g thox , 2,
5-t hadi azol e 1t@f- thyi, ] SWE L) BYC ¢ Oand (lcmer oxy,

[err] - 36 - vvhqrﬁ anidtégér oF fomRY ﬂossa:.hemsmg,group sel ected from
hal ogen,

(1 ower)al koé'yk"’ ndepemiently is as def:l.ned above, or the two R}
5 groups, taken together, may be ethylene; and :
R® and R® each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, {lower)alkynyl, cyclb(lqwer)alkyl or phenyl, provided

that!é’and ﬁsxmwrnotlxmﬂxhe cyclo(lower)alkyl or phenyl; or i;j
R and Es taken together with the nitrogen au:ntx:vhidh'ﬂmarare
10 attached, may be pyrrolidino, piperidino,
methylpiperidino, — - - orlumcpmpmnﬂlmo;
‘or a salt, hydrate, solvate or N-oxide thereof.
23, A compound of the formula
15 o
S
: 11
N/
r? R’
20 ' _ o N
wherein emﬂ;ﬁ? is halogen, (lower)alkoxy or (lower)alkylthio, or ot

phenoxy or phenylthio which mey contain 1 or 2 substituents selected
fram halogen, (lower)alkyl, (lower)alkoxy and nitro.

25 3:/’ 3,4-Dimethoxy-1,2,5~thiadiazole l-oxide.

43/ A campourd of the formula

(0)
s P
30 VN

L

R

XI
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(I ower)al kyl t hi o, phenoxy, phenyl thi o, substituted phenoxy and substituted
phepyl thi o wherein the phenyl ring may contain 1 or 2 5 substitue
selected from hal ogen, (lower)alkyl, (Iower)alkoxy and nitro; and
[ergd,~in which R2.and R3 each are |ndependently hydr ogen, (I ower)
(Iomer)alkenyl (1 ower)al kynyl, cyclo(l ower)al kyl, cyclo(l ower)al
(1 over)al kyl , hydroxy(lomer)alkyl (1 ower) al koxy( | ower) al kyl ,
(Io&e:)alkylthlo(lomer)alkyl _an1no(Lomer)aIkyI, (1 ower)al kyl am no

(1 ower)al kyl , d|(|0mer)alkylandno(lomer)alkyl, pyrrolidi no(l ower)al kyl,
plpe(Jdlno(Iomer)aIkyI _ pi perazi no(l ower) al kyl,

am no; (Iomer)alkylanlno di (I ower)al kyl amrn3§-15 2,2, 2-trifl uoroethyl,
2-fluoroet hyl, hydroxy, (lower)alkoxy, 2,3- dihydroxypropyl, cyano,
cyano(lomer)alkyl am di no, _ (| ower) - alkylan1d|no [err] phenyl

phenyl (1 ower) - ﬁ?? RISt } (3 &4 phenyl or substituted phenyl(lomer)alkyl
wherein the phenyl m®ngs rmyeaﬂ.ngagnmpmeleétéd\/‘brdcubsldg’éuemmﬂdem@dent |y

cubsti uent el QP EPHAMS, oG ok HTh,) BupRiabuROF sl tha O O1°

di (1 ower) al kyl apubstitptes Phenylthin whereindtiRg pherylnoinchoah cpgtaln lor2
cyclo(l over) sl k)éhbst@.'&ﬁé&ﬂsv s812$bd (bR hallB8sH,! (1AENXyl! AMBieAh W

di (1 ower)al kyl am E%‘groxy, (1 ower) al koxy, cyano, am di no, (I ovver)
al kyl ani di no or R2 and [err] , taken together, may be [err] : r S
an i.nteger of from ?o:.s?A( ],pem»lée né,lazn?u{- Hs WMNE=Er, oxygen or N-R

pr\yl ded that, 51:%“3519%5%! ﬁg‘gﬂé t her
with the nltrogen to Whl cﬁn&hey are attac , l'flrrgi]m%olln *and

that, when r is (lowex)alkerylhilewer)alimyd., @mlegkqwertmy )qtclq}ulcder)ancyl-
(1 ower)al kenyd, (Lbay9abahkymEroxy(lower)alkyl, (lower)alkoxy(lower)alkyl,
(lower)alkylthio(lower)alkyl, amino(lower)alkyl, (lower)alkylamino
(lower)alkyl, di(lmer)alkylamno(lwer)ancyl, pyrrolidino(lower)alkyl,
p:.per:.d:.m( lower)alkyl, piperazino(lower)alkyl,
| amino, (lower)alkylamino, di(lower)alkylamino,

15 2,2,2-trifluoroethyl, 2-fluoroethyl, hydroxy, (lower)alkoxy, 2,3-
dihydroxypropyl, cyano, cyano(lower)alkyl, amidino, (lower)-
alkylamidino, A'-(CH,).2'(CH,),.-, phenyl, phenyl(lower)-
alkyl, substituted phenyl or substituted phenyl(lower)alkyl, wherein

- the phenyl ring may contain one or two substituents ﬂmkgen&muiy

20 selected from (lower)alkyl, hydroxy, (lower)alkoxy and halogen, or one
substituent selected fram methylenedioxy, trifluorcmethyl and
di (lower)alkylamino; provided that RZ and R may not both be
cyclo(lower)alkyl, phenyl, substituted phenyl, amino, (lower)alkylamino,
di(lower)alkylamino, hydroxy, (lower)alkoxy, cyano, amidino, (lower)-

25 alkylamidino or A'A(Cﬂé)m,z'(CHé)n.-:'or R2 and R3, taken
together, may be --CH2CE12X(CH2)r-: _

r is an integer of fram 1 to 3, inclusive;
X is methylene, sulfur, oxygen or N—R4
provided that, when p is 2 and R’ is methoxy, R2 and R3 taken

30 together with the nitrogen to which they are attached, may not be
morpholino, and that, when r is 1, X is' methylene; )

’R? is hydrogen, (lower)alkyl, (lawer)aucenyl, (lower)a]kynyl,
(lower)alkanoyl or benzoyl

* c L M S *



(1 ower) al kanoyl or benzoyl; -37- mand m each are independently an
i nteger_of fromzero to 2, inclusive; n and n' each are independently an .

integegrof from2 to 4, i ncl usi ve; 5 Z'and Z' each are independently *
sul f u 0} ygen or nethylene; A and A" each are |ndependently phenyl , _.\J'
i mdaxdl Y, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazol yI

t hi adi azol yl, oxadi azol yl, furyl, thi enyl or pyri dyl; provided that A and_\
A ndependent |y may contain one Or two substituents, the first 10 _
substituent being selected from (I|ower)al kyI hydroxy, trifluoronethyl, =~

hal ogen, am no, hydroxynethyl, (I ower)al kox [err] and the second _
- substituent being selected from (1 owner) alxk I , hydroxy, trifluoronethyl, v
hal ogen, am no, hydroxynethyl and (I ower)al koxy; 20 q is an integer of

fromO to 6, inclusive; each R4 I ndependen Iy | g as defé%ed above, gr t he
two R4 groups, tak@n2bFerash ?"‘%%’e\?g > fiicile 0 §OP ZBFP %ath are

I ndependent | y hyehusdes: (| ovver)al kyl, (I ower)al kenyl, (| ovver)akanyI

Cyel o1 over ) al kyl 8k B iRV are Bidipelliht} Mo el 2z W pot ve
nitrogen atan W%Fﬁf t hey are attached may be pyrrolidino,
- piperidino,snethyl g fef zeli &h are umdependently SulfaF, RpHe Bemethfkined’ a
salt, nydrate, sol Xate QF N-gm demg'e%"e%gently phenyl, imidazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, thiadiazolyl,
oxadiazolyl, furyl, thienyl or pyridyl; provided that A and A' N
independently may contain one or two substituents, . the first ' :
10 substituent being selected from (lower)alkyl, hydroxy,
trifluoramethyl, halogen, amino, hydroxymethyl, (lower)alkoxy,

Y o
NHR® = :
' / _ _ 5.6
: a NHR

and the second substituent being selected from (lower)alkyl, hydroxy,
trifluoromethyl, halogen, amino, hydroxymethyl and (lower)alkoxy;
20 q is an integer of fram O to 6, inclusive;
‘each R? independently is as defined above, or the two R* A
graups, taken ﬁqether, may be ethylene; and '
. RO and R® each are inependently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo(lower) alkyl or
25 phenyl, provided that R° and R® may not both be cyclo(lower)alkyl
or phenyl; or . and R6 taken together with the nitrogen atam to
which they are attached, may be pyrroiidino, ———————— piperidino,
methylpiperidino, e or homopiperidino;
or a salt, nydrate, solvate or N-oxide thereof.

0 g
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-38- 5/ A conpound of the fornula [err] wherein pis 1 or 2; nis an
integer of from2 to 4 inclusive; 10 [err] and R each are

i tdependent |y hydrogen, (l-ower)alKyl, (lower)alkenyl, (Iower)alkynyl,
cycho(toever)al kyl, . cyclo(lower)al kyl - (lIwer)al kyl, hydroxy(lower)al kyl
(Iome )alkoxy(lomer)alkyl (1 ower)al kyl t hi o(l ower) al kyl, am no(l ower) a
(I ower,) al kyl am no- (Il ower)al kyl, di(lower)alkyl am no(lower)alkyl,
erledlno(Iomer) 15 al kyl, plperidino(lcmer)alkyl,

pi perazi no- (lower)alkyl, am no, (Ilower)alkyl am no,
di (I ower) al kyl am no, 2,2,2-trif|uoroethy|, 2 quoroethyI hydr oxy,
(1 owe¥®) al koxy, 2, 3-di hydroxypropyl, cyano, (Iomer)alkyl am di no,

(1 ower)al kyl am di no, [err] phenYl, 20 phenyl(lomer)alkyl substit ut ed

phenyl or substitut phenyl Iomer) al kyl, wherein the phenyl ring nay
contain one or twWe ’ﬁ 9@NFH@% ﬂwﬂébgnééntly sel ected from (I ower)al kyl,

hydr oxy, (Iomer)alkoxy and hal ogen, or one substituent selected from
met hyl enedi oxy, trifluoronethyl and(db 1 ower) al kyl am no; provided that R2

and R3 25 may not both be cyclo(lo | kyl., phenyl, substituted phenyl,
~am no, (Ilower)alkyl am no, d|(|0me aIk am no, hydroxy, k&?mer)alkoxy,
or

cyano, amding, (Iwer)alkylamdin rr] or R2 and R3 aken toget her,

may be [err] r is an integer of fr , |ncIu5|ve 30 Xis

met hyl ene, sul fur, oxygeis@uJy prov hat, when r is.1, .Xis

met hyl ene; R4 is'hydrogen :%Wkr)alkyl (Iomer)alkenyl, (I ower) al kynyl,

o wherein p is 1 or 2- ' _ '

' n is an integer of fram 2 to 4 inclusive;

10 R% and R3 each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl, cyclo(lower)alkyl-
(lower)alkyl, hydroxy(lower)alkyl, (lower)alkoxy(lower)alkyl,
(lcwer)alkylthio(1cwer)a1ky1. amino{lower)alkyl, (lower)alkylamino-
(lower)alkyl, di(lower)alkyl amino(lower)alkyl, pyrrolidino(lower)

15 alkyl, piperidino(lower)alkyl, piperazino-
(lower)alkyl, amino, (lower)alkylamino,
di(lower)alkylamino, 2,2,2-trifluorcethyl, 2-fluorcethyl, hydroxy,
(lower)alkoxy, 2, 3<ﬁhykbnnmqmnq cyano, cyano{lower)alkyl, amidino,

_ (1dﬁnﬁanqﬂamhhno.Aﬂ-U1§)-Z (CHy) 1=, phenyl, '

20 phenyl(lower)alkyl, substituted phenyl or substituted phenyl(lcwer)
alkyl, wherein the phenyl ring may contain one or two substituents
independently selected fram (lower)alkyl, hydroxy, (lower)alkoxy and
_Twnogen,cx‘cne:mtst;ﬂxxﬁ.sehaﬂmd fram methylenedioxy,

~ trifluoromethyl and di(lower)alkylamino; provided that R2 and 3

25 may not both be cyclo(lower)alkyl, phenyl, substituted phenyl. ‘amino,
(lower)alkylamino, di(lower)alkylamino, hydroxy, (lcmr)alkoxy, cyano, |
amidino, (lower)alkylamidino or A'~(CH,) .2' (CH,), «=; or R?
and R3, taken together, may be -CH,CH,X(CH,) |

r is an integer of fram 1 to 3, inclusive;

30 . X 1s methylene, sulfur. oxygen or N—R4 provided that, when r
is 1, X is methylene.

’? is hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
(lower)alkanoyl or benzoyl;

O



(1 ower) al kanoyl or benzoyl; -39- mM is an integer of fromzero to 2,
inslusive; n” is an integer of from2 to 4, inclusive; Z' is sulfur, oxygen
or nmethylene; A is phenyl, imdazolyl, thiazolyl, isothi.azolyl, oxazolyl, =«

S {i'sof yl, triazolyl, thiadiazolyl, oxadiazolyl, furyl, thienyl or G
pyridylS)Yyyovided that A° nay contain one or two substituents, the first ™
substi flent being selected from (I ower)al kyl, hydroxy, trifluoronethyl, _

hal ogen, am no, hydroxynethyl, (lower)al koxy, 10 [err] 15 and the second;“_r
substituent being selected from (lower)alkyl, hydroxy, trifluoronethyl, =
hal ogen, am no, hydroxynethyl and (| ower)al koxy; q is an integer of from 0
to 6, inclusive; each R4 independently is as defined above, or the two R=20
groups, taken together, may be ethyl ene;~afd"R5 and R6 each are

i ndependent |y hydr ogen, (I ovver)al kyl, (lower) al kenyl (1 ower) al kynyl,

cycl o(l ower) al kyl or may not both be
cycl o(l ower) al kyl ]A) i:%\[fle’rdﬁ?“Egzggl-rééeita (%’et her with the
nitrogen atomto Wl‘n Jamanhe;teaqae of5feam Acted, #m}u@elepyrrol i di no,

" . piperidino, et hylzpi P 5L EERQ. oxygen or methylene- or honopi peridino; or a

salt, hydrate, sol vate or N—ox e thereof. (o]0] ound according to
claim1 substanti &'13® &8 ef“FﬂS’é‘F‘Bh@' 35“’(?%9&]1 bé Ll (XREP Ly rl

reference $0 tibexdzodynl esiazolyl, thiadiazolyl, oxadiazolyl, furyl, thienyl or
pyridyl; provided that A' may contain one or two substituents, the
first substituent being selected from (lower)alkyl, hydroxy, T
trifluoramethyl, halcogen, amino, hydroxymethyl, (lower)alkoxy, -

10 |
B A
c Nal . o and  ~(CH,) NROR®
' NHR
15

and the second subsutuent being selected fran (lower)alkyl, hydroxy,
_ tnfluorateﬂmyl, halogen, amino, hydroxyneﬂqyl and (lower)alkoxy;
qxsanmtegeroffrattOtos. inclusive;
each r? mdependently is as defined above, or the two r?
20 groups, taken together, may be ethylene, and
R> and RO each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (laver)anqnyl. cyclo(lower)alkyl or phenyl, provided
that RS and RO may not both be cyclo(lauer)alkyl or phenyl; or
. R° and RG. taken together with the m.trogen ataom to whlch they are
25 attached, may be pyrrol:.dmo, —_-'— p:l.pendmo.
nethylp:.per:.d:.m, . or hmop:.per:.d:.m- or a salt,
hydrate, solvate or N-ox:.de thereof. _

6. A canpwnd aceorda.ng to cla:.m 1 substant:.ally as hereinbefore
30 descr:.bed with part:Lcular reference to the Examples

S
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-40 - 7. “ Anmethod for the preparation of a conpound of fornula

[err] i n which 10 0O S[err] Is reacted with [err] [err]
15 .. wherein'R is. nethyl, or ethyl and R OH is nethanol or ethanol. 8.
A cgapound of formula 20 OSN N R80 OR8 25 .

produced by a process according to claim?7. 9. A net hod 6 e
preparation of a conpound of fornula [err] [err] in which [err] 35 )— ;
vy ' - 40 - .
N 7. ' A method for the preparation of a compound of forrula
g.
5 N/’ Ny
\‘\ Y/
\
R80 OR8
~ in which
S 10 g
/N
V' ©  is reacted with RSOH
cAa c |
15

wherein R® is methyl, or ethyl
and R80H is methanol or ethanol.

8. - A compound of formula

20 0
N/ :

\ /{

I
R0 ORS

C

25 produced by a process according to claim 7.

9. A method for the preparation of a compound
of formula )

30 N N

35
7 \
‘N

macanaar

T AR R A



: _ _ ‘ 5
i s oxidised wherein R8 is nethyl or ethyl. 10. A conpound of the b

formula 05 [err] 10 wherein R8 is nethyl or ethyl. 11. . A nmet hod 3
for the preparation of a co ml""m 15 [err] 20 wherein R8 is_ %"
met hy,” etfyt2yn-propyl, iso I Hll”’ mr n-pentyl wherein [err] is -4
react ed hionyl chloridé if ah ither¥ solvent. 12. A conpound of the
formula err] wherein R8'is nethyl, ethyl, n-propyl, isopropyl, n-butyl,
- 35 or n-pentyl, produced by a procgss according to claim11. Iy
- Do - - _ - ne?
o
is oxidised. wherein R8 is methyl or ethyl.
10. A compound of the formula
05 0
s
N} /{I
R8o ORS8 o
"’
10 - _ .
wherein R® is methyl or ethyl. ' L
i1. A method for the preparation of a compound
of fornula ‘ '
15 ) o
S .
\
N N
M
R0 ORS
20 * wherein RS is methy, ethyl, n-propyl, isopropyl, n-butyl
or n~pentyl wherein ' —
RéQ Or8
AN /
C —— C
. /] . A\
25 B NH
is reacted with thionyl ¢hloride in an inert solvent.
12. A compound of the formula
30
0
;S\
b
_ R8O ORS | ,
wherein R8 is methyl, ethyl, n-propyl, isopropyl, n-butyl,
35 or n-pentyl, produced by a process according to claim ll.




