3, 4=Dl SUBSTI TUr ED- 1, 2, 5- TH ADI AZOLE 1 CMIDES AND 1,1 D de
(I'ta) was the first cllnlcally ef fective [err]-receptoﬁiﬁ#ﬁgsanlS?nwm
|nhLb|ts gastric secretion in animls and nman, but oral absorption i
QE/ [err] - 11 [err] 1la; [err] —H
rr X=S Burimam de b; [err]—[err] Z=S, X=S Met i am de c;
[err]—[err] Z=S, X=NCN G netidi ne’ thlanlde (I'l'b), a subsequently
eval uat ed H2-antagonist, is nore potent than burimam de and is orally
active in man. Cinical utility was limted, however, owng to tgxicity
(agranul ocytosis). Cnetidine (l1lc) islas effective an [err]-a ni st as
nmetiam de, w thout producing agranul o- cytosis, and has recentl en
mar keted as an anti-ulcer drug. The half-life of cinmetidine is relatively
‘short, thereby necessitating a therapeutic reginen of multi daily doses of
200-300 ng. tablets. There is thus a need for anti-ulcer agents which are
| onger acting and/or nore potent than cinetidine. -2- This application
relates to hlstanlne [err]- antagonists which are effective inhibitors of
astric ' :
9 3,4-DISUBSTITUTED-1,2,5-THIADIAZOLE 1 OXIDES AND

1,1 DIOXIDES

Burimamide (ITa) was the first clinically
effective H,-receptor antagonist. It inhibits gastric
secretion in animals and man, but oral absorption is
poor. '

R? | ' 1T

/- '-ll,u . )
' p 4

i
_CHZZCH CH N&iC-N3C33

Ifé: R2=H, Z=CH,, X=S Burimamide

b; R°=CH,, 2=S, X=5  Metiamide
c¢; R®=CH;, Z=s, X=NCN Cimetidine

Metiamide (IIb), a subsequently evaluated Hz-antagonist,

is more potent than burimamide and is orally active in man.
Clinical utility was limited, however, owing to toxicity
{agranulocytosis). Cimetidine (IIc) is as effective an
Hz-antagonzst as metiamide, without produc;ng agranulo-
cytosis, and has-receggly been marketed as an anti-ulcer
drug. The half-life of cimetidine is relatively short,
thereby necessitating a therapeutic regimen of multi

daily doses of 200-300 mg. tablets. There is thus a need
for anti-ulcer agents which are longer acting and/or

more potent than cimetidine. : .



acid secretion in animals, including man, which are useful in the treatnéﬁt
of peptic ulcer disease, and which have the fornula [err] wherein p is 1 of
2; [err] is hydroxy or [err]; [err] and [err] each are independently -
hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl, cyclo(lower)- ‘4,
al kyl, cycl o(l ower)al kyl (I ower)al ky!, hydroxv(Ilower)al kyl,
(1 ower) al koxy(l ower) al kyl, (lower)al kylthio(lower)alkyl, an1no(|omer)alky|
(1 ower ) yl am no(l ower)al kyl, di (Il ower)- alkylanlno(lomer)alkyl
pyrroli o(| ower) al kyl, piperidino(l ower)al kyl, plpera2|no(lomer)alkyl
am no, (%ewer)- al kyl am no, di(Iomer)aikylanino, 2,2,2-trifluoroethyl,
2-fluoroet hyl, hydroxy, (Ilower)alkoxy, 2,3-dihydroxypropy| cyano,
cyano(l ower)al kyl, am di no, (|ower)alkyl am di no, A'-[err],[err], phenyl ,
phenyl (| ower) al kyl , substituted phenyl or substituted phenyl (I ower)al kyl,
wherein the phenyl ring may contain one or two substituents independently
sel ected from (I ower) alrkyk, a waﬁhzdﬂcwﬁi&te§|EBXhzé%Qdiﬂéxkikor one
substituent sel ected fron1ne y ene xy, ,triflugronmethyl and
di (1 ower) al m%ﬁ‘ﬁ%lsts whic &#f%“éiﬁ hﬂh’-hlmsnetf SRR
cyclo(l over)#¢id! secretion in an;mals, including man, which are

useful in the treatment of peptic ulcer disease, and

which have the formula

' (O)p

/s\

A /( 1

A-(cH,)_Z(CH,) NE R

wherein p is 1 or 2;

Rl is hydroxy or NR2R3 : - : U

R? and R3 each are zndependentlv hvarogen,
(lower)alkyl, (lower)alkenyl, (lower)alkynyl, cyclo(lower)-
alkyl, cyclo(lower)alkyl(lower)alkyl, hydroxv(lower)alkyl,
(lower)alkoxy (lower)alkyl, (lower)alkylthio(%ower)alkyl,

amino (lower)alkyl, (lower)alkylamino(lower)alkyl, &i(lower)-

alkylamino (lower)alkyl, pyrrolidino(lower)alkyl,

piperidino (lower)alkyl, -
plperazino(lower)alkyl, amino, {(lower)-

: alkylam;no, dl(lower)alkylamxno, 2,2 2—tr1fluoroethy1,
Z-fluoroethyl, hydroxy, (lower)alkoxy, 2 3—dlhydroxypropyl,'
cyano, cyano(lower)alkyl, amidino, (lower)alkylamidino,

A'-(CH, )m.z (cnz)n. . phenyl, phenyl(lower)alkyl,

substituted phenyl or substituted Phenyl (lower)alkyl,
wherein the phenyl ring may contain one or two substituents
independently selected from (lower)élkyl, h&droxy, (lower)-
alkoxy and halogen or one'subsﬁituent sélected from

- ~methylenedioxy, trifluoromethyl and di(lower)alkylamino;




 hydroxy, (1 ower)alkoxy, cyano, amidino, (lower)alkylanidino or

7 A -ferr],[err]; or [err]  and [err] , taken together, may be [err];

i i.nkeger of fromi to 3, inclusive; X is nethylene, sulfur, oxygen or

1y NN[err], provided that, whenr is 1, Xis met hyl.-ene; [err] is hydrogen,
i (lower) alkyl, (lower) alkenyl,- - (lower)al kynyl, (lower)al kanoyl or benzoyl;
I'mand m each are independently an integer of-fromzero to 2, inclusive; n
:and n' each are independently an integgr of ‘from2 to 4, inclusive;, Z and

. Z' each are i ndependently sul fur, oxygen or nethylene; A and A' each are

- i ndependently phenyl, imdazolyl, thiazolyl, isothiazolyl, oxazolyl,

. i soxazol yl 2 ¥, A u teh icRiag

©oor. pyrldylp %‘E%w egh? ltid (Q Oii\ ag’rffdé%t‘%ﬂ be é J(§:rll%’a(|an one)ao]r'k¥1'

" substituemhenyhe wbgs:zm:tmd tmiemybe. ﬂgllaGoec wfrrbml(cwém‘)rm Kyl ,

. phég™ substituted phenyl, amino, (I ower)alkylanino, di(lower)alkyl ﬁ no,
a

n

. hydroxy, tgq3 (id{sg%iﬁy # IL’,Q Wy, al koxy
[err] |f"err . éon subst | tuen g sel ected from
(1 ower) - aamxnowd(bwera mylorhm ofs (30259 B0V n% ﬁyg Qny'riet‘?ﬁ/l and

- (lover) al lg¥yana g3, taken togethe:, may be -~CH,CH,X(CH,) -
r is an integer of from 1 to 3, J.nclus:.ve.
X is methylene, sulfur, oxygen or N-R‘.
prov:lded that, when r is 1, X is methylene; :
rY is hydrogen, (lower)alkyl, (lower) alke:_zfl s
(lower)alkynyl, (lower)alkanoyl or benzoyl;:
m and m' each are independeﬁtly an integer of
£from zero to 2, inclusive;
. n and n* each are independently an integer of
from 2 to 4, inclusive:
SN z and 2' each are independently snlfur, oxygen’
' or methylene;
* A and A* each are indepa:dently phenyl,
imidazolyl, thi.azolyl ’ 1sothiezoly1, 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 tlower) alkyl, hydroxy, trifluoromethyl, -

helogen. aanine,_ hydroxymethyl, (lower}alkoxy,

(%}q&e\ iy .a_nd , (cn.‘,.) gR R,

"and the second substituent bei.ng selected ‘from (lower)-
alkyl, hydroxy, tri fluoromethyl, halogen, amino, hydroxymethyl
and (lower)alkoxy:;

v veesmloacm sz, eew o . - . . .. . P N S S




. -4- qis an integer of fromO to 6, inclusive; each R4 independently is as”™
defined @bbve, or the two R groups, taken together, may be ethylene;, and R5 *

. and R eact’ are i ndependently hydrogen, (lower)alkyl, (1ower)alkenyl, . -~

' (lFower) a nyl, cyclo(lower)- alkyl or phenyl, provided that [err] and v

. [err] ma both be cycl o(l ower)al kyl or phenyl; or [err] and [err],
t gken to er with the nitrogen atomto which they are attached, may be
. pyrrolidino, pi peridi no, nethyl piperidino, or honopiperidino;

. or. a nontoxic, pharmaceutically acceptable salt, hydrate, solvate or
* Nioxi de thereof. This application also r@kates to processes for. the
priepar ati on of.the conpounds of Fornula | The present invention includes

wiithin its scope all possible_tay i.c for OROQEL i C i : opt i cal

i somers and zwitterioni &fhhﬁ%#&%%%ﬁ%’“oﬁ r mil é‘lrﬂ%&aml;g:.\%'/e:‘l %é&fi‘

" mixtures ther aff in@epasdentlyi Asaas defiined|above,t by thengwo R™ groups,

- "(lower)al kyl " " (] quer nylL. " 3 nyl_ s " (Il ower)al koxy" and

“"(l ower)al kyl t‘:ﬁlkt?&' q@;ﬁ]égé%f‘f hlélla. 'Brgogﬁﬁlaésﬁ'se#gt rai ght _or branched
chain al kyl, al kenyl, al nyandaRkoepchhare dndependgnsdys hydragenng from

1:to 12 car bon s r’\%ﬁe ' 1 €Op4 k en L AN

nunmber of car g&n at-onés T,kgﬁwgg:g%g'e, g'apgggﬁg?ggygﬁﬁewgt%iﬁgﬁe )

 Preferably, tRd&ylgosuphenyla Rrevifded that & ARdaRop@adh#otdqth be

| preferably, feg@rb (1ovwerPdRP1ob2 phehid ;t SrNRN0uA@ RE, taken together

| with the nitrogen atom to which they are attached, may be

pyrrolidino, N piperidino, methylpiperidino,

or homopiperidino; | E

| or a nontoxic, pharmace_utica.lly acceptable salt,
hydrate, solvate or N-oxide thereof.

e M A Bt . L

This a-.ppl_ica-tion also ;elai:es to .proé'esses . for \J
the preparation of the compounds of Formula I

|  The present invention includes within its scope -
all possible tautomeric forms, geometric isomers, optical
isomers and _zwitt'e'r'ionic- forms of the compounds of Formula
‘I as well as mixtures thereof. As used herein and in the
claims, the terms '(lowef)a_lkyl.' '(10wer)a.1]_€enyl,"_
* (lower)alkynyl," "(lower)alkoxy® and " (lower)alkylthio"
mean, in their broadest sense, straight or branched chain
alkyl, alkenyl, alkynyl, alkoxy and alkylthio groups
containing from 1 to 12 carbon atoms I(where the structure requires e.g.
alkenyl the minimum number of carbon atoms will, of course, be appropriate
to the structure). Preferably, these groups contain from 1 to 8 carbon
atoms and, most preferably, from 1 to 6 carbon atoms. The 'tem_l "nontoxic
phamaceutically acceptable salts” includes not only acid addition salts,
but also alkali metal and alkaline earth metal salts. Compounds of
Fornula I have been found to form metallic salts such as potassium, sodium
‘and calcium salts. It is believed that these salts are formed by




l

i bat
| have been found to formmetallic salts such as potassium
fcalciumsalts. Tt is believéd that these salts are formed by

3
Fl

1

so alkali netal and al kaline earth netal salts. Conpo of Formul a

I um and

phafgfertically acceptabl e salts” includes not only acid agﬁgzgon salts,
I

di"spl acenent of a proton fromthe hydroxy group (when [err] is hydroiy) or

ifromone of the nitrogen atons adjacent the thiadiazole ring, but this is
jonly theory and in no way limts the invention thereto. In the conpounds of
.Formula I, A and A", independently, are.preferably optionally substituted
iphenyl, imdazolyl, thiazolyl, oxazonT5 thladlazolyl , oxadiazolyl, furyl,
lthlenyl or pyridyl rings. Nbst preferably A and A |ndependently are

*optlonally bsiituted, ph i M daz zo) fur enyllpr
oYy 1 AP IAGERETELRE, & RRGROR ) th RyARmey A%dup (when R

=?Fan|d;nfkﬁdxﬁ dﬁ&fﬁ%tgraIQ?ﬁ,onecbf|ﬂM§rhakK WgdH NPtoms tad acegttﬁtﬁ )

.(lower)a -SUDStI ed,(and. es am no substitute

Sfuryl, (I oxﬂ?ﬁf iazo ﬁb§i1§‘t3ut %’d"‘(pa’ﬁhl %ﬁt ande %tﬁ?etr?l'

“im dazol yl l1isitvene - inbbntdmuuﬁﬂenutdatkyl substltuted (and especially

> di met hyl ami nonet hyl - substituted) thiazolyl, di(lower)- '

..al kyl am no(l ower) al kyl - substituted (and espeC|aIIy

lenethylantnonethyl supst ih 5B@§§§63¥jfgfﬁameri a and AY,

}dlnEthyIam éndeatiyy; precPref FF

————

ral kyl am no(] ower) al kyl - substltue espeC|

%gly substituted
phenyl, imidazolyl, thiazolyl, axazolyl, thiadiazolyl,
oxadiazolyl, furyl, thienyl or pyridyl rings. Most
preferably, A and A', independently, are optionally
substituted phenyl, imidazolyl, thiazolyl, furyl, thienyl

- or pyridyl rings. Particularly preferred A and A groups
are guanidino-substituted thiazolyl, di(lower)alkylamino-

' (lower)alkyl-subetituted (and@ especially dimethylamino-

\_/ . methyl-substituted) furyl, (Iower)alkyl-eubstituteéf(and
' especially methyl-suhstitu ed) imidazolyl, di(lower)- C -

- /dlkylamin (lower)alkyl-substituted/ (and especially
/ﬂimethyl inomethyl—substitutedﬁ thiazolyl, di(lower)-
alkylamino(lower)alkyl-substitut (and especially

[ dimethylaminomethyl—substitutedinhenyl and dai(lower)-
alkylamin?ﬁlower)alkyl-substi (and especially
'dimethylaminomethyl—substitutedﬁ hienyl moieties.

It is preferred that m is zero or 1 and n

is 2 or 3. Preferably, X is sulfur, oxygen or methylene

(and most preferably sulfur or oxygen). Rl preferably

is NR?R; in which R? and 83 preferably are each independently
. selected from hydrogen, (lower)alkyl, (lower)alkenyl,
(lower)alkynyl ox A'-(cnz)m;z‘(gﬁz) «=+ In particularly
preferred embodiments, R and R are both hydrogen orx

methyl. In other particularly preferred embodiments,

R? is hydrogen and R3 is hydrogen, {lower)alkyl

| (especially methyl, ethyl or ‘propyl), (lower)alkenyl

i (especially 2-propenyl), (loéer)alkynyl (especially 2-




It in preferred that a is zero or 1 and nis 2 or 3. Preferably, Xis -

sul fur, 6Xygen or nethylene (and npst preferably sul fur or oxygen). [err] *
prefer’ ‘is [err] in which [err] and [err] preferablyy are each —

I ndepe |y selected from hydrogen, (I ower)alkyl, (I ower) al kenyl , -y
(I ower )l fynyl or A -[err],[err]. In.particularly’ préferred enbodlnents

[err] and [err] are both hydrogen or'methyl. In otherparticularly

preferred enbodi nents, [err] is hydrogen and [err] is Hydrogen,

(1 ower) al kyl (especially met hyl , ethyl or propyl), (Ilower)alkenyl -

(especially 2-propenyl), (lower)alkynyl (especially 2- - -6- propynyl) or
-[err],[err], in which m -is preferefty zero or 1, n' is preferably 2 or

3, Z' is preferably sul f ur or oxygen and A" is preferably a substituted

t hi azol yl, phe furyl, ially guaniding- substituted

t hi‘azol yl orPfcﬂi?yi@u?F;A i rﬂbrre ‘ﬂ@z gbi&ﬁnihea H?*llcbr ', dp prefierably
corrpoundsf ofzdrs rog A ) m'ayz.é)e%:peﬁeﬁaxs{jybg ogr aqug'pﬁ_gcggrgeggab fﬁr Eabl y]
starting frq conpou t he jul a ich [err
is a good Ie%;\}lﬁ %LP} % ogth, ﬁﬁgkﬁﬁlysﬁba‘#&f‘@& noxy,
phenyl t hi o, hhﬂuznkthxphﬁmywdamlfnrmeeinnganﬁ espeedadllpyt hi 0. Suitable

1 eaving grOﬁﬁ%dﬁaidﬁﬂéuﬂgﬁy%hiéhtfﬁfﬁzéf&ilSQ h@methylamxnomethyl-
: substituted phenyl or furyl).

The compounds of Formula I may be prepared by
various. prccedures, preferably starting frqm a. compound
. of ‘the formula '

\ N, . . Y
Y | L
in which R?_is a good.leaving group such as halbgen; phenoxy,
substitgted_phengxy, nhenylthio, substituted phenylthio, lower akloxy,
lower alkythio. Suitable leaving groups are well known to those skilled in
the art. Preférably, R? is (lower)alkoxy. [especxally methoxy). In
applzcatlon No. 8318949 .(a divisional of the present application) certaxn

compounds of this formula are included. In that application are
described and claimed a compound of the formula '

—————— e s+



tain

the art. Preferably, [err] is (lower)al k.oxy (especially met hoxy) . -

application No. 8318949 (a divisional of the present application)

conpoetnds of this fornul-a*are included. In that application are d ved
and_‘clai med a conpound of the formul& [err] - 6a - wherein: pis L-or
2 and (a) when p is 1 (i) [err] and [err] are-the same and are R7; /or .
(ii) [err] is [err] and [err] is [erT], or (iii) [err] is [err] and {-err]
is [err], and (ta)\e e.vvhen pis 2 (i) [err] is [err] and [err] is [err}, or

(ii) [err] is [err Bhd [err] is [err]; [err] is a |leaving group selected
fran hal ogen, (Ilpokerl)arkbrpd (| ower)al kylthi o, phenoxy, phenylthio,
substituted phenoxy @yd syRed i wsqd phenylthio wherein the phenyl ring may
contain 1 or 2 substituents, sel ected fyom hal ogen, (I|ower)al kyl,
(1 ower) al koxy and nitro; _i(%)[erF] and B age the same g} pre Me Perr] each are
i ndependent |y hydrogen, (I(biter)r¥ kgl B*4 haavr) 88 ldpyde (1 ower ) al kynyl ,
cycl o(l ower)al kyl, cycl o(l r) I ral kvl v hydropg( | ower) al kyl
(1 ower) al koxy( | ower) al kyl ,(Q#J,owg’t ?xaﬁéwi%gl%%e?) 6{1)éky ;! arwe
ani no(l ower) al kyl, ((Pdwer Yagrk® Ei2no(| ower) B
(i) R%is R12 and RY is R/, or
(ii) R® is -NH(CH,) HS and R¥is -NR?R%;
R’ is a leaving group selected fram halogen, (lower)alkoxy,
(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

T nitro;

R1Z is A(CH,) 2(CH)) MH~, R2RN- or HS(CH,) NH~;

_Rz and R> 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)
alkylthio(lower)alkyl, amino(lower)alkyl, (lower)alkylamino(lower)
alkyl, di(lower)alkylamino(lower)alkyl, pyrrolidino(lower)alkyl,
piperidipo(lower)alkyl, piverazino (lower)

alkyl, : amino, (lower)alkylamino, di(lower)
alkylamino, 2,2,2-trifluoroethyl, 2-fluorcethyl, hydroxy, (lower)-
-alkoxy, 2,3-dihydroxypropy1, cyano, cyano{lower)alkyl, amidino,
(lover)alkylamidino, A'-(CH,)p«Z'~(CH,),.~, phenyl, phenyl-
- (lower)alkyl, substituted phenyl or substituted phenyl(lower)alkyl,
the phenyl ring may contain one or two substituents independently
selected from (lower)alkyl, hydroxy, (lower)alkoxy and halogen, or one
substituent selected fram methylenedioxy, trifluoramethyl and di(lower
alkylamino but further 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'~(CH,) .Z'(CH,) .~ or R?
and R3, taken together, may be —CH,CH,X(CH,) .~; '



al kyl, di(Iomer)aIkylanino(lomer)érkyl, pyrrolidino(l ower)al kyl,
prperrdrno(lomer)alkyl pi perazi no (1ower) alkyl,
am no, (Iomer)alkylanrno di (I'ower) al kyl am no, 2,2,2-trjfluoroethyl, —

2-fl uogedthyl , hydr oxy, (lower)- alkoxy, 2,3pdi hydr oxypropyl, cyano,
cyanO( e )aI kyl, amdino, (lower)alkylanidino, -A[err], [err] , phenyl
phenyl ¥\ ¢} ower ) al kyI substituted phenyl or. substituted phenyl (1 ower)al kyl ,
t he phenyl: ring may contain one or -two.substituents independently sel ected

from (1 ower)al kyl . hyes ey indes@1e3) 8kk@1yend lkhogaie; Of one substituent
sel ected from net hyI enedi oxy, “trifl uoronet hyI and Q!r (I ower al kyl am no but

further provided th#t1i§ éFF-‘]‘Y]ﬁHG' [%ﬁlﬁ']‘r'ngm BH&KH be cycl o(l ower) al kyl ,

phenyl, substit greddphemat, whehnp is(?amar )l ialtetheryN®2 and R3 taken

?: g{,\g\r/v)e;l) aIilylk)altlma %hggxg‘tg?%irer ﬁ%&%%k%r%nd ﬁa{r"gﬁr@far@'nn?oget her

may be [err]; mom}xolmo,rar@ that, whenar isfl. X dsnmethyllepe;  ncl usi ve;

met hyl ene, sulfur, efygen Rnwm 1N oweth8ikedyl S (ot abidriys
met hoxy, R2 and R3 t aken to et her h Fﬁ‘é nitrogen toyv\ir ch they are
attached, may nd that, when r is 1,X is methylene; R4

I s hydrogen, (I ovver)a (I ovver)al kenyl , Iovver al k¥ %# é ower ) al kancyl

-or benzoyl; mand nf* H H3Eh; e hrrrpe rﬁef%r'i? o 2,
i ncl usi ve; - inclusive;
| n and n' ead1are1rﬂependent1yanintegeroffran2to4,
inclusive.

- .2 and Z' each are independently sulfur:, oxygen or methylene;
A and A' each are indeperdently 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

substituent being selected from (lower)alkyl, hydroxy, . \./’

trifluoramethyl, halogen, amino, hydroxymethyl, (lower)alkoxy,
| _ ner? | - .
L e _ 5.6
~(CHy) N < \ and (CH,) NR°R
} NHR

and the second substituent being selected from (lower)alkyl, hydroxy,
trifluoramethyl, halogen, amino, hydroxymethyl and (lower)alkoxy:
q is an integer of from O to 6, inclusive; _
o ead"t R4 independently is as defined above, or the two r?
. groups, taken togefher, may be ethylene; and. '
R and RO each are independently hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl or phenyl, provided
~ that R a'nd-l_z6 may not both be cyclo(lower)alkyl or phenyl; or
_ RO and R®, taken togét:her with the nitrogeri atom to which they are
- attached, may be pyrrol:.d:l.no. - piperidino,
xrethylplpendmo. - . or homopiperidino;
or a salt, hydrate, solvate or N-oxide thereof.




n and n' each are indéependently an integer of from2 to 4, inclusive. Z and
Z' each are independently sulfur, oxygen or nethylene; A and A each are

i ndependent |y phenyl, imdazolyl, thi gzqg yl ., isothiazolyl, oxazolyl, D\ -
i soxazolyl, triazolyl, thiadiazolyl, oxadiazolyl, furyl, thienyl or @
pyri-dyl; provided that A and A" independently nay contain one or two
substituents, the first substituent bei ng-sel ected from (Il ower)al kyl,

hydr oxy, tri f1 uor omet hyI haI og&en, t hydr ox t hyl .. (1 ower)al koxy,
[err] S bstituent being
sel ected from (Il ower) al kyI hydroxy, trifluoronmethyl, halogen, am no,

hyd thyl and (I ] f.f tQ..6, . NCl Lsi ye:

cach Ri T ndupendent Iy | SEAT G Akt EriRie bR FRERS BE g dridton R ¥ 4

't Ioget h)erI kmlayahé eabhl | e;slarmimmndnéﬁhexyhozr et&n&ypankadﬁithydthgén
ower) a e c

E)row ded t%atpfégg?a)& h g\réﬁnqgra%%%ﬁ%égh% Is %& 4ghzﬂ§:75)‘

or [err] and $ear']:;ngamer¢elrc-gdﬁ1@f virexmekha ﬁﬂ:t F-Gg la-ﬂbrn tlév% t®RGRare

‘attached, maypbe; pyp§ghid éng.llﬂrlth:.o, pRERGKYJ! ?menwéma),l RAIbgE Deuted

or hormpl peridi no; or a drate vat N Oxi de_ t her eof . 6C
- Preparati ommn&txrprngumtérﬁ\w%d phenyhghin: dcompewids-QinFermyl AnIv

which p is 2 and v) may be prepared by reacting the dichloro compound
of Formula III with the appropriate alkanol, alkylthiol,




and each R7 is chloro, nethoxy or ethoxy are known, their preparation being
described inJ. Og. Chem 40, 2743 (1975). Starting materials of Fornmula ~

|nrﬂ ch pis 2 and each 7 R is al koxy, alkylthio, phenoxy, phenylthie;.
substr ed phenoxy or substituted phenylthio (compounds of Fornula |V &g,

prepared by reacting the dichloro conpound of Fornmula IIl wth
the approprrate al kanol , al kyl t hi ol -7- phenol, thiophenol, substituted
phenol or substituted thlophenol to produce the correspondlng conpound of
Formul'a 1V or V in which [err] is aIkyT— phenyl or substituted phenyl, as
follows: 02 [err] [err] _ [V 1]
[err] V The react e | dggglguegdas
e on 533582518 SduL e f8d t pREABN erscy

et her, dine eactant [err] é %gr L S,a
liquid, e.gthiettanobl eohamolduna: Wﬁre?'va‘f’)‘f”a}%’ﬁihf‘ﬁl GFRINA tRE Feactién
nmay be conducted ip an e S ct $ ars@urentituodr gspandi,ng
"starting matig}rr Ao Hﬁoﬁggfi lﬁ@f %v&],{}eﬁ %n?{\ (corrpounds of For rrul a Vil
and VII1) mas olkegseed in the same manner :

IIT o N\/ /N
Rss>__-—(sn8

The reaction is conducted in an inert organic solvent such as
ether, dimethylformamide, or the like. When reactant RBOH
or RSSH is a 1iquid; e.g. methanol, ethanol, ethylmercaptan
or thiophenol, the reaction may be conducted in an excess

of that reactant as a solvent. Corresponding starting
materiéls.of Formula II in which p is 1 (compounds of
Formmla VII and VIII) may be prepared in the same manner
from a compound of Formula II in which each R’ is chloro

(compound VI).



froma conpound of Formula Il in which each [err] is chloro (conpouﬁd VI).

[err] [err] : . VII VI [err] VIIl Conpound V| is a
~ novel-conpound but it nmay be prepared fromthe known conpound

3, 4\dihydroxy- 1, 2, 5-t hi adi azol e 1-oxide [itself prepared according he
procedure of Og. Prep. Proced., 1, 255 (1969)] by the sane procedure

utilized for preparing the conpound of Formula |1l from 3, 4-di hydr oxy-
1,2,5-thiadiazole 1, 1-dioxide [see J. Og. Chem, 40, 2743 (1975)]. The
starting materials of Fornulae VIl and VIIl are novel compounds not

previously described in the literature~8dternatively, the starting
materials of Fornulae IV and VII may be prepared by reaction of an
appropriately substituted oxaldiimdate ester of Formula I X with [err] or
S2C12 in an inert solvent such as dinethylformam de to formthe

correspondingly 3, 4-disubstituted 1,2,5-thiadiazole  -9-
o
| 7SN
o & o &L—JQ
®r .
PN . / | R84 or®
N N '

' VII
M e -
C; . Cl ._\\\3;E§ 0
S

RSS>\_—/<' sn;

VIII

Compound VI is a novel compound but it may be prepared from
the known compound 3,4-dihydroxy-1,2,5-thiadiazole l-oxide
[itself prepared according to the procedure of Org. Prep.
Proced., 1, 255 (1969)] by the same procedure utilized for
preparing the compound of Formula III from 3,4-dihydroxy-
1,2,5-thiadiazole 1,1-dioxide [see Jd. Org. Chenm., 40, 2743
(1975)]. The starting materials of Formulae VII and VIII
are novel compounds not previously described in the
literature. ' . |
Alternatively, the starting materials of Formulae )
IV and VII may be prepared by reaction of an appropriately
substituted oxaldiimidate ester of Formula IX with SCl, or
S,C1, in an inert solvent such as dimethylfoimazmide to
form the correspondingly 3,4—disubstituted 1,2,5-thiadiazole

g



of Formula X which is then oxidized to the correspondi ng 1-oxide of Fornula
VIl or 1;1-dioxide of Formula IV. [err]

Cowpound Compound 1V Oxal diimdate esters of Forrmula I X in which [err] VS
ethyl, n- propyl i sopropyl, n-butyl and n-pentyl -are known and
(gparation is described in Chem Ber. 107, 3121 (1974). .
Cor negpgndi ng conpounds in which [err] is phenyl, optionally substituted by
(1 owsr)al kyl, (1 ower)al koxy, halogen or nitro may be prepared-by a sim | ar
procedure. Conpounds of Fornmula X in-which [err] is nethyl or ethyl are
described in J. Og. Chem, 40, 2749 (1975). The literature reports that
the 1,2,5-thiadiazol e nucleus Is sensitive to oxidation, that oxidation of
thi adi a- z@®FarthlaeKawhdeh dsudihan yoxidbapdnted the GaFeeRPPdéPBon and
formation of SUié@tSf'Paw..%ﬁg WA AL LEIPLE: bR RREBRT Fol, A Ps t ipadi azol e

1, 1- di oxi d&" by" péracetic acid oxi dation’ of the parent ring resulted in ring
cleavage Surpr|S|neg we have found that the _

3, 4-di substituted-1, 2,5-thi adi azol e 1-oxi des of Formula VIl and
1,1-dioxides of Fornuta IV may readily be prepared in good yield by

oxi dation of the correspondingly 3,4-disubstituted-1, 2,5-thi adi azol e of

Formul a X vgatg] a pergﬁ'gd s_uch as mchlig).roperbe&%mi c acid, -10- Compound
N __Sc_lz_é 7/ \< y vII
mé/ \}m or S,Cl1, N\ /N . - |
- s 2[0]
Ix ’ _ | X | \\\\\S§ Compound

Oxaldiimidate esters of Formula IX in which R8 is methyl,
ethyl, n-propyl, isopropyl, n-butyl and n-pentyl are known
and their’preparati§n is described in Chem. Ber., 107, o/
3121 (1974). Corresponding compounds in which R® is phenyl,
optionélly substituted by (lower)alkyl, (lower)alkoxy, halogen

or nitro may be prepared by a similar procedure. Compounds of

Formula'x in which R® is methyl or ethyl are described in
J. Org. Chem., 40, 2749 (1975).

The literature reports that the 1,2,5-thiadiazole:
hucleus is sensitive to oxidation, that oxidation of thiadia-
zoles with peracids is usually accompanied by ring destruction
and formatién of sulfaté ion, and that attempts to prepare
1,2,$-£hiadiazole 1,14dioxide by peracetic acid oxidation

. of the parent ring resulted in ring cleavage. Surprisingly,
we have found that the 3,4~-disubstituted~l,2,5-thiadiazole
l-oxides.bf'Formula VII and 1l,l~-dioxides of Formula IV may
icadily bé'prepéred in good yield by oxidation of the
correspondihgly 3,4-disubstituted~1,2,5-thiadiazole of
Formula X With a perécid such as m~chloroperbenzoic acid,



-

in an inert solvent such as chloroform The preparation of

3, 4-di et hoxy-1, 2, 5-thi adi azol e 1-oxide is shown in Exanple 4, St t he
preparation of the ‘corresponding 1,1-dioxide is shown below. I1llu ve
Progcedure No. 1 3,4-D nmethoxy-1,2,5-thiadiazole 1,1-dioxide A sol of

- 3, 4-di net hoxy- 1, 2, 5-t hi'adi azol.e (1.48 g; 10.1 nmol es) [ prepared accordi ng
to the procedure described’in J. Og. Chem, 40, 2749 (1975)] in 20 m of
chl orof orm was added over a period of 1 minute to a stirred solution of

m chl or operbenzoic acid (4.11 g; 20.3 | es; 85% assay) in 60 ml of
chloroform After stirring at anblenQ%?anerature for 1 hour, the m xture
-was heated at reflux tenperature for 8 hours and then stirred at ambient
tenperature for 1 hour. The reaction m xture was extracted wi th aqueous
sodi um bi car bBnane iaed tiaekvenrhdseal @59&@l9ﬁﬂﬁﬁ%mMﬁsTbelDae@@eﬁﬁmnntnﬁ
sulfate, filbenediand:euanor o eolunden:hedyerd Ruessyr es Ihsuheshdue. vas .

treated with nethanol I'tered to give 1. g of produc

Recrystal | i z4ti 8§&ePr &rh dYh R PIF et ded Pﬁeﬁhqquﬁﬁﬁﬁmmm@lnﬁp12@0¢H9Nﬂde
Anal . Cal cd. § §05hbeh! belew .26.97; H 3.39; N, 15.72; S, 18.00. Found: C
26.82; H, 3.18; N, 16.09; S, 18.00.. W have now found a particularly
elegant procedure by which a conpound of Formula VII nmay be prepared in a
one-step reaction direct! yifinodtEa €0fRoprpdceluk@ Mda 1 X by reaction of
the latter with thionyl chrorrade. This

3,4-Dimethoxy-1,2,5-thiadiazole 1,l-dioxide

A solution of 3,4-dimethoxy-1,2,5-thiadiazole
(1.48 g; 10.1 mmoles) [prepared according to the procedure
described in J. Org. Chem., 40, 2749 (1975)] in 20 ml of
chloroform was added over a pericd of 1 minute to a stirred
sclution of m-~chloroperbenzoic acid (4.1l g; 20.3 mmoles;
N - 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 ambient temperature

for 1 hour. The reaction mixture was extracted with aqueous
sodium 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 from
methanol yielded the title compound, mp 200-202°,

Anal. Calcd. for C,H.N,0,S3 C, 26.97; H, 3.39; N, 15.72;

47627457
| s, 18.00.
Found: €, 26.82; H, 3.18; N, 16.09;

S, 18.00.

We have'now found a_particularly elegant procedure
by which a compcund of Formula VII may be prepared in a
one-step reaction directly from a compound of Formula‘IX,
by reaction of the latter with thionyl chloride. This



[err] N [err] Ix . _ k
& {on is conducted in an inert organic solvent such as nethyl ene
chloridﬂglahlorofornl or the like. Although the reaction may be conduct ed

w ‘addi-tion of a base as an acid scavenger, we prefer to add abawt

ents of a base to renove the-G- which is forned is the
reacti on™ Hi gher yields of Conpound VII are thereby obtained.- Suitable
bases include inorganic bases such .as sodi um cargonate, potagsium

carbonat e, " sodi ug bi car bon%t e and pot a_lssi um bi cBr cina_t e d organic
I n

it avoi ds the use

of expensive oxi di A n ents such @s m chFor oper betizoi caci d. The reaction
may be conductelNat a te rature of -from about [err] Sfrabout [err], and

bases such as tRI & hyl amgO¥e, pyridi'neS the like. process not only
el i mnates one stepy i's much nore 1 cal hat

preferably at about [err] to about [err]. IllustrativedProcedure No. 2
shows the preparationiXby this process, of the conpound of FoY&i#la VII in
which [err] is nethyl. Tllustrative Procedure No. 2.

3, 4-Di et hoxy-1, 2, 5-t hi adi azol e 1-oxide A solution of dimnethyl
oxal di i m dat®eegattoynis3gopdnssied) iananjimadithexdavic nsolBeb8 goch’@s6

mmol ) 0 8 beif1 458! EnYBeiAdICenIbaRMGIE | @ Gl ch 50k U T R0 RbulA AR
chlorirde (2.61 , 4.25 gm. 34.7 mmole) in -
reaction may be conducted without the addition of a base as
an acid scavenger, we prefer to add about two equivalents
of a base to reémove the HC1l which is formed is the reaction.
Higher yields of Compound VII are thereby obtained. Suitable
bases include inorganic bases Such;as sodium carbonate,
potassium carbonate, sodium bicarbonate and potasSium bicar-
bonate, and Organic'bases'sugh as triethylaﬁine,.PYfidine
and the like. This-process not only eliminates one steﬁ,
 but is much more economical in‘that it avoids the use of . \_)
expensive oxidizing agents such as m~chloroperbenzoic acid.
The reactibn may be conducted at a temperature of from about
=20° to about. 25°, and'preferablyfat about 0° to about lq°.'
Illustrative Procedure No. 2 shows the preparation; by this
process, of the compound of Formula VII in which R® is

methyl.

Illustrative Procedure No. 2.

3,4-Diﬁé£hogy41,2,S-thiadiaéole'I-OXide

A solution of dimethyl_oxéldiimidate (4.0 gm;
34.5 mmole) 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 rmole) in
18 ml of CH,Cl, under a stream of nitrogen, at such a
rate that the reaction temperature remained between 0
and 1s5°, 'Affér stirring at.ambient tomperéturé for 20

minutes, the reaction mixture was warshed with two 11 ml



18 M of [err] under a streamof nitrogen, at such a rate that the reaction
tenperature renmai ned between 0 and 15. After stirring at anbient

tenperature for 20 minutes, the reacti on- m xture was washed with
-12<_portions of aqueous 0.055 N HCL. The aqueous phase was ex

two 20 ml portions of [err] and the coni ned organi c phase was and
evaporated to dryness under reduced pressure. The solid residue :
recrystal- lized fromisopropyl alcohol to give 3.0 gmof the title
compound, np 137-[err]. The conpounds_eh_Fornmula | nay be prepared froma
conmpound of Fornula 11 by various alternative reaction schemes via several
cl asses of novel internediates. Reaction Schenme 1 Conpound [err]

[err] lde [ cl. : rrj
forr] portl&ﬂs d ﬁﬁﬁious 0.055 N HCl. The acﬁgﬂps:£hase whE

la  -13- xtRasiediidedhereo 120 8L porkjons Pér FF,67 5 and the

combined organic phase was diicd .nd evaporated to driyness
under reduced pressure. The solid residue was recrystal-
lized from isoprdpyl alcohol to give 3.0 gm of the title
compound, mp 137-139°,

The cdmpduhds of Formula I may be prepared
- from a compound of Formula II by various alternative
reaction schemes via several classes of novel intermediates.

'Reaction Scheme 1l

1 . (0)
o 3 | o | N
) Compound A(CHz)mZ(CHZ)nNHZ ﬁ/ N XI
- IT : - > § 4 |
. a(emy), z(cnz) - U
2n R°H

(0)p 3 R '_ (0)g
A(CH,) Z(CH,) NH, N

>—.‘< ' Z)m 'n =
9

A(CH,) 7(CH,) NH R

XTI ' Ta



[err]. Wen A, Z, M and n' are the same as A, Z, mand n, the reactibd

may, of course, be carried: I n one step by reactlnghﬁ e conpound of
:Fornula L1 with two equival énts of [err]. The intermediates of Forrmula Xl
are alFsmevel. The inter- nediates of Fornula X | are novel except for\the
conpo fn which pis 2, [err] is methoxy and R9 is norpholino, that

havi ng been described in J. Org. Chem, 40, 2743 (1975). The
react i\ohg are conducted in an inert organic solvent; we find nmethanol to be
a convenient and readily avail abl e solvent. The reaction tenperature is not
critical. Most starting materials are quite reactive and we prefer to
conduct the reaction at a tenperature#&aiwvroon1tenperature e.g. O- [erﬂ
Wth sonme | ess reactive conpounds it is con- venient to conduct the

O ! oo Therh, e SR S 0Hnd 3 ROl by, gy Y

conpl et e t he-N& 6CHI DH.ZRE(QEQ Kcherithén (&) , pZComldumhd n' [axre]the

X (1 Equ'%ﬁhﬁgtis[ﬁrrh m ;ﬁ% d‘”éﬁe reaction may, of course, be
carried out in one step by reacting the compound of
Formula II with two equivalents of A(CH,). z(caz) N5
The intermediates of Formula XI are all novel. The inter-
mediates of Formula XII are novel except for the compound |
"in which p is 2, R is- methoxy and R - is morphol;no, that
compound having been _dgscribed in J. Lg_ Chem., 40, 2743
(1975). The reactions are conducted in an inert organic
solvent; we find methanol to be a convenient and readily
available solvent. The reaction temperature is not critical.
Most starting materials are quite reactive and we prefer to
conduct the reaction at a temperature below room temﬁerat~Je,
e.g. 0-10°., With some less reactive compounds it is con-
venient to conduct the reaction at room temperature. -
Sometimes it is desirable to subsequently raise the tempera-
ture of the reaction mixture (e.g. to 50-60° C) to complete
the reaction.

Reaction Scheme 2

| | (O)p
Compound ' A(caz)m'z(cnz)nmz | { \N XI
Ir — . > | )h__l(
(1 Equivalent) '

A(CE,) Z(CH,) N8~ R’




Ib In Reaction Schenme 2, Mis a netal cation which is preferably [err],

[ert] or [err]. The reaction conditions and solvents are as desciA for
React+on Schene. 1. Al internediates of Formula -1 are novel co

Readtion Schene 3 Conpound || [err] [err] [err] o
[err] XTI -15- [err] xv [err] [err] In Reaction.Scheme 3, [err] =is

[err] or [err] [err],A and X is a conventional Ieaving'group Sui t abl

-1 eavi ng groups |nclude for exanple, hydroxyl, fluoro, chloro, brono,

iodo, [err] in which [err] is (lower)alkyl [e.g. nethanesul- fonatel, aryl
or substituted aryl [e.g. benzenesul fonate, p-bronobenzenesul fonate or

p-tol uenesul fonate], [err], acetoxy and 2,44dinitrophenoxy. For conveni ence
and econony we prefer to utilize a conpoun n which X is chloro. The
reactlon conditions for the preparation of é’conp0unds of

s

Ib

A(CH,)_ 2(CH,) NH

In Reaction Scheme 2, M is a metal cation which is
preferably K+, it or Nat. The reaction conditions and
_solvents are as described for Reaction Scheme 1. All
intermediates of Formula %I are novel compounds.

Reaction Scheme 3

Compound
i1

10, HS (CH,) NH,

(0)p B (0

{s\ o SN

10 .
| =7 R HS(CH,) NH R XIV
XIII

HS(CHZ)nNH2 10



Formulae Xl I, XIV and XV arg-as descri bed for ReactiongSchene 1. The

reacti.on of the conmpound of mula XV with [err] nmay b®“tonducted in any

i nert j?: nic solvent such as an al kanol, acetonitrile, dinmethylfornmani de,-
di net .fm | - foxide, acetone, or the like. Ve prefer to conduct the -\LGd
reactle' n an al kanol such as nethanol, ethanol or isopro- panol. The

Q
reacti terrperature Is not critical; the reaction nay be conducted at
tenperatures of fromabout [err] to about [err]. At |ow tenperatures the
-reaction is slow, while high tenperatures nornmally lead to | ess pure
products due to deconposition and the _formation of side-products. W
normal |y prefer to conduct the reactléﬁ at room tenperature. The reaction
of the conpound of Formula XV with [err] to produce the conpound of Fornula
Ic preferably is conducted (when X is gther than hydroxyl) in the presence
of a base, which facilitates the'reaé%%gn by acting as an acid acceptor.
Sui tabl e bases include, for exanple KOH, LiOH, triethylam ne,
di met hyl ani | i ne, sodi um et hoxi de a theNike. Were X is hydr oxyl, the
reaction may be conducted in the pr of an acidygarticularly in
concentrated mneral acid, e.g. HCO/(See\Exanple 17B).. All inter- nedi ates

of Formula XII'l, XV, and ﬁﬁ%ageyg vel conﬁbgnds. In a preferred enbodi ment
of the invention the coﬁﬁ% 2’at Formula | have the structure [err]
A(CH2) X

Vo
(0)y,

AR

A(Cﬂz) S (CH 5) o NE R o |
Ic .- . o/

In Reaction Scheme 3, R;o is -NR?R; or -NH(CBz)n'-
z* (CHZ) yA', and X is a conventional leaving group. Suitable
-leaving groups include, for mummie,hydnmqﬂ. fluoro, chloro, bromo,
iodo, —0383;1 in which R;l is (lower)alkyl {e.g. methanesul-
‘fonate] , aryl or substituted aryl [e.g. benzenesulfonate,
p-bromobenzenesulfonate or p-toluenesulfqnate}, 03SF, acetoxy
and 2,4-dinitrophenoxy. For convenience and economy we
prefer to utilize a compound in which X is chloro. The
reaction conditions for the preparation of the compounds of .
FcrmulaeIXIII, XIV and XV are as described for Reaction
Scheme 1. The reaction of the compound of Formula XV with
A(CHZ) X may be conducted in any inert organic solvent such
"as an alkanol, acetonitrile, dimethylformamide, dimethylsul-

. foxide, acetone, or the like. We prefer to conduct the



Id wherein pis 1 or 2; [err] and [err] each are independently hydro
-17- (1l ower)al kyl, (Iomer)alkenyl, (1 ower)al kynyl, cyclo (lower) - 23§?>
aIkyI(IomEr)aIkyI -[err],[err], phenyl(lomer)alkyl or \
3 thylenedroxybenzyl- provided that [err] and [err] may not both be .
[err] [err]; mand m each .are independently zero or 1; n-and n'-each

are |ndependently 2 or 3; Z and Z' each are independently sulfur, oxygen or .
nmet byl ene; A and A each are independently phenyl, imdazolyl, thrazolyl,
furyl, thienyl or pyridyl; provided that A and A independently may contain
one or two substituents, the first substituent bei ng sel ected from
(lower)al kyl, [err] and [err], and the second substituent berng
selected from (lower)- alkyl; each [err] independently is hydrogen or
(lower)al kyl, or the two [err] groups, -lfeen together, nmay be ethyl ene; and
[err] - and [err] each are independently hydrogen or (lower)alkyl; or [err]
and [err] , taken together with the

reaction in an alkanol such as methanol, ethanol or isopro-

panol. The reaction temperature is not critical; the reaction

may be conducted at temperatures of from about 0° to about

200° C. At low temperatures the reaction is slow, while

high temperatures normally lead to less pure products due to
decomposition and the formation of side-products. We normally
prefer to conduct the reaction at room temperature. The
reaction of the compound of Formula XV with A(CHz)mx to produce

the compound of Formula Ic preferably is cbnductéd'(when X is other than
hydroxy]) in the presence of a base, which facilitates the reaction by
acting as an acid acceptor. Suitable bases include, for

iy/ example, NaOH, KOH, LiOH, triethylamine, dimethylaniline,
sodium ethoxide and the like. Where X is hydroxyl, the

reaction may be conducted 1n the présence of an acid particularly
in concentrated mineral acid,-e.g. HCl (see Example 17B). All inter-
mediates of Fornwla XIII, XIV, and XV are novel compounds.

In a preferred embodiment of the invention the
compounds of Formula I have the structure

(0)p
S

¢

M, -

A—(CHz)mZ(CHZ)nNH o NR™R

wherexn p is 1 or 2;

Rz and r> each are 1ndependent1y hydrogen,



nitrogen atomto which they are attached, may be pyrrolidino, piperidino,

met \ peri di no, or honopiperidino; or a nontoxic, pharmaceutically
‘acc |l e salt, hydrate, solvate or N oxide thereof. -18- In another,
pr ef d enmbodi nent of the invention the conpounds of Fornula | have tHhHe
structtre [err]. le [err] wherein pis 1 or 2; Zis sulfur or

.nmethylene; [err] and R3 each are independently hydrogen or (Il ower)alkyl,
or, when R2 is hydrogen, R3 also may be (I ower)al kenyl, (Iomer)alkynyl
phenyl (I ower)al kyl, cyclo(lower)al kyl - (I ower)al kyl “or [err]
and [err] is hydrogen or methyl; or a rmowtoxic pharmaceutical |y acceptable
salt, hydrate, solvate or N-oxi de thereof. In anot her preferred enbodi nent
~of the invention the conmpounds of Fornula | have the structure -19- H

(lower)allyl, (1oaor)al}eny1, (lower)al?yxyl, cyclo{law:r)—~

alkyl (lower)alkyl, -priskdipi-tioweriaiiody A'-—(CH ) 1 2° ((‘H )
phenyl(lowex)alky; or 3 4-methy1enedloxybenzy1. prov1ded
_that R2 and R?'may not both be A'-(CH-) .z-(cn ) -3
' m and m' each are lndependently zero or 1:
-n and n' each are independently 2 or 3;
Z and Z' each are independentiy sulfur, oxygen
or methylene; | . | '
A and A' each are independently phenyl,
1mldazoly1, thlazolyl, furyl, thienyl or pyridyl;
prov1ded that A and A' independently may contain one or
- two substltuen?s, the first substituent being selected
from (lower)alkyl,
NHR .
"'N=C//,' and -CHZNRSRS,

\\‘NHR4 ' _
and the second substituent being selected from (lower)-
alkyl;

_each r? independently is hydrogen or (lower)alkyl,
or the two RY groups, taken together, may be ethylene;

and

5 6

5

R® and R° each are independently hydrogen 6:
(lower)alkyl; or R™ and RG, taken together with the
nitrogen atom to Wthh they are attached, may be
pyrrolldlno,-nesphel&ae1 piperidino, methylpiperidino,
Nemeshpioicerasine Or homopiperidino;

or a nontoxiec, pharmaceutically acceptable salt,
hydrate, solvate or N-oxide thereof.



4 - (O [err] whereinpis 1 or 2; Zis sul or
nmethyl ene; each R is independently hydrogen or nethyl, or the tw [&£}
groups, taken together, may be ethylene; and [err] and [err] each are,/ "

i ndependent |y hydrogen or (lower)alkyl, or, when [err] is hydrogen, [err]
al so may be (lower)al kenyl, (lower)alkynyl, [err] or a nontoxic
pharmaceutically acceptable salt, hydrate, solvate or N-oxide thereof. In
anot her. preferred enbodi nent of the invention the conmpounds of Formula |
have the structure -20- 13 [err] wherein pis 1 or 2, Zis sulfur or
nmet hyl ene; [err] and [err] each are i ndep8ndent |y hydrogen or (lower)alkyl,
or when R2 is hydrogen, R3 also may be (lower)al kenyl, (lower)- alkynyl or
[err] and [err] is hydrogen or nethyl; or a nontoxic pharnaceutically
acceptabl e salt, hydrate, solvate or N-oxi de thereof. In anot her preferred

enmbodi nent of the |nvemﬂ(thiﬁtﬁqpp@ﬂ@ﬂSeaf.HMGﬂﬂ1Lﬂthaﬂetrhelsvru¢uume
Lerr] the compounds of Formula I have the structure

()

S
N/’ \\N ' Ie

SO A W
NCHZ ' _CHZZCHZCHZNH - 2.3

o NR 'R
3 :

whereih p is 1or 2; 2is sulfur or methylene; R?
and R3 each are independently hydrogen or (lower)alkyl,
./ . or, when r% is hydrogen,-R3 also may be (lower)alkenyl,

(lower)alkynyl, phenyl(lower)alkyl, cyclo(lower)alkyl-
(lower)alkyl |-py=idyimethyd o

[\ =
~CH.,CH. ZCH ~ .
2-Hs 2 /;l_'CH N H
. 0 2 ~\‘CH3 .

and R13 is hydrogen or methyl; or a nontoxic pharmaceutically

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

In another preferred embodiment of the invention
the compounds of Formula I have the structure



wherein pis 1 or 2; Zis sulfur or nethylene; [err] and [err] each are

,|ndependently hydrogen or (lower)al kyl, or, when R2 is hydrogen, R3 al so

nmay ower) al-kenyl , (lower)- al kynyl, phenyl (I ower)al kyl, 3, 4- A
met di oxybenzyl or - -21- [err] and [err] is hydrogen .or nmethyl; ow/a
nont pharmaceutically acceptable salt, hydrate, solvate or N-oxide
theresf” I n another preferred enbodi nent of the invention the conpounds - of

Formula | have the structure (O [err] wherein pis 1 or 2; and [err] and
[err] each are independently hydrogen-X-(l-ower)al kyl, or, when [err] is
hydrogen, [err] also may be (Il ower)al kenyl, (lower)al kynyl or [err] or a
nont oxi ¢ pharmaceutically acceptable salt, hydrate, solvate or N oxide

t her eof . -22- In another preferred enbodi nent of the invention the
conpounds of Fornula | have the structure

a |
ré N\ < “s”p

./ \ if
RN !\ /{

| o HZZCHZCHZNH | NR2R3

whereih'p.is l or 2; Z is sulfur dr methylene; each R4 is

inaepehdentiy;hydrogen or methyl, or the two R4 groups,

2 3

taken together, may be ethylene; and R and R~ each are

2
lndependently hydrogen or (lower)alkyl, or, when R” is

hydtogen,.ns also may be (lower)alkenyl, (lower)alkyn¥1,

o =B
- NH sl N
S . 2 B3\ H
_7—N=c< \ é .
: " | an | oxr —CHZCHZSCHZ ’
-CHZCHZSCHZ .

or a nontoxic pharmaceutically acceptable salt, hydrate,
solvate or N-oxide thereof.

 In another preferréd embodiment of the invention
the compounds of Formula I have the structure



[err] wherein pis 1 or 2; Zis sulfur or nethylene; [err] and [err] each
are independently hydrogen or (lower)alkyl, or, when [err] is hydroge
[err]\also may be (I ower)al kenyl, (lower)- alkynyl or [err] and [err]
[erk]l /each are independently hydrogen or (lower)- alkyl; or a nontoxi

phar maceutical ly acceptable salt, hydrate, solvate or N-oxide thereof, Ip
anot her preferred enbodi nent of the i nvention the conpounds of Fornmul & |
have the structure [err] wherein pis 1 or 2; [err] and [err] each are

i ndependent Fy hydrogen or (I ower)al kyl when [err] is hydrogen, [err]
al so may be (I ower)al kenyl, (Iomer)alky%@T or -23- [err] and [err] and
[err] each are independently hydr ogen or (lower)- alkyl, or, when [err] is
hydr ogen, [er 13also nay be (Iower) al kenyl or(Q)gmer)alkynyl; or [err]

and [err], en to eth the nitrogen to h they are attached, may
be pyrrolldlno zdr o or onDplperldlnoxqor a Ront oxi c
pharnaceutlcaék accepta t, hydrate, sol\\vatesfor N-oxide theﬁeof As
_presently enV|s ged, the n ularly prefert;b___li _

HZZCH CH NH

wherein p is 1 or 2; Z is sulfur or methylene; Rz and R3

each are independently hydrogen or (lower)alkyl, or when
R? is hydrogen, R3 also may be (lower)alkenyl, (lower)-
alkynyl or '

rL3

( CHZN/
PR e

CH2CHZSCH2

and 313 is hydrogen or methyl, or a nontoxlc pharmaceutlcally

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

In another preferred embodiment of the invention

the compounds of Formula Mhave the structure

<o)P

- NCH D— CH zcnzcn NH’ ’\

wherein p is 1 or 2; Z is sulfur or methylene; ®%? anda R3

each are independently hydrogen or (lower)alkyl, or, when
Rz is hydrogen, R3 also may be (lower)alkenyl, (lower)-

alkynyl, phenyl{(lower)alkyl, gyf&éy&methyi1'3,4-
methylenedioxybenzyl or

A T P— fe = e e cmmne s ees e o -



conmpounds of this invention are a) 3-[2-[(5-D nethylam nonethyl-2-furyl)-
met hyl t hi o] et hyl ami no) - 4- et hyl ami no-1, 2, 5-thi adi azol e 1, 1-di oxi de, b) M

3-{2-fl£&- Di et hyl am nonet hyl - 2-furyl ) - PIE
met hyfl £4] o] et hyl am no} - 4- net hyl am no-1, 2, 5-t hi adi azol e 1-oxide, c) o
3-{2- D net hyl am nonet hyl -2-furyl) - _
met hyNiUl o] et hyl am no} - 4- et hyl am no- 1, 2, 5- thladlazole 1- 1-di oxi de, d)
3-{2-[(5- D nmet hyl am nonet hyl - 2-furyl ) - thylthlo] ethylanlno} 4-

(n-propyl) amno-1,2, 5-thiadiazole 1, ﬁ d|0X|de e)

3- Al lyl am no- 4-{2- [(5 di met hyl am norrethyl

furyl)nethylthio]ethyranino}-l, = |ad|azole g}3- di oxi de, -24- 1)
3-{2-[(5-D et hyl am nomet hyl - 2-ffury nethyl‘dphlo]ethylanlno} 4-
(2-propynyl) arnlmnd5r QSH h' di az 4}CB)N oxi de 3-{2-

[ (5- D et hyl ami nomet hyl - yl) yl -

t hi o] et hyl am no} - 4- am no- 1 2,5-thiadiazole 1, 1- 8|6X|de h)

3-(2-[(5-D et hyl no, ur ) -

thlo]ethylanlﬁ -a %F% ggoééhm%%haz£ﬁé 1- 3ﬁcﬁan°?tOX1c pharmaceutlcally
3-{2-[(5- Elnabbﬁptahtnm$h¥t) byduratte pesbivate or NH-oxide thereof.

t hi o] et hyl am no} - 4- di net hyl am no-1, 2, 5-t hi adi azol e 1,1- di oxi de, '

In another preferred embodiment of the 1nventlon
“the compounds of Formula I have the structure

(O)

Ii

L

CH SCH CH NH

(

wherein p is 1 or 2; and R® and R'_each are inaépénaehtly
hydrogen or (lower)alkyl, or, when R? is hydrogen, R

also may be (lower)alkenyl, (lower)alkynyl or
B '

B\Z

-CHZCHZSCHz

or a nontoxic-pharmaéeﬁtically acceptable salt, hydrate,
solvate or N-oxide thereof.



5-t"hi adi azol e 1, 1-di oxide, k) 3,4-Bis-{2- [(5-dinethy|aninonet

net hy{ t hi o] et hyl anmi no}- 1,2, 5-thiadiazole 1,!-dioxide, 1) o
3- {R-J (2- Guani di not hi azol - 4- yl)nethylthlo] T
et hyl am no} - 4- net hyl am no- 1, 2, 5-t hi adi azol e 1, 1- d|0X|de m 3-{2- '
(2- Guani di not hi azol - 4- yl)nethylthlol

et hyl am no}-4- (2-propynyl)am no-1, 2, 5-t hi adi azol e 1, 1-di oxi de, n)
3-{2-[(2- Guani di not hi azol -4-yl ) et hyl t hi ol -.

et hyl am no}-4-{2-[(5- nethyI-IHwrnda20224-yl)nethylth|o]

“ethylam nol -1, 2, 5-t hi adi azol e 1, 1-di oxi de, 0)

3-{2-[(2- Guani di not hi azol - 4- yl ) met hyl t hi o] -

et hyl ami no} - 4- ani no- 1, Zb-anothenzptef értedi exbddiment- 2% file invention
3-{2- [ (2- D weighyAmcReEs v #&fAUfgoiyﬁzven€key§k?hehL@%hy'a"1no} -4
-met hyl am no-1, 2, 5-thi adi azole 1 di oxid

(5-Di nethylan1nonethy| 2-thienyl)- methylthiol ethylg no)
-4-met hyl am no-1, 2, 5-thiadiazole 1,1-dioxide, r) E?

(5- D et hyl am nonet hyl - 2-furyl)- methyl thio] ethyl amp
5-t hi adi azol e 1-oxide, s) 3-{2x(5-Mthylam nonet#
t hi ol et hyl ani no) - 4§hethylan1n 5-t hi adi azol e 1,

i) 3-{4-(5-Di met hyl ani no- 2-furyl ) butyl ani no}-4- met hyl am no- 1@' .
furyl)-

-4-ethyl am no-1, 2,

~N 2.3
S/NCHZ CI'I2 Z.CHZCHzN NR™R
R
wherein p is 1 or 2; 2 is sulfur or methy1ehe,'R2 and R>
each are 1ndependent1y hydrogen or (lower)alkyl, or, when

R? is hydrogen, R3 also may be (lower)alkenyl, (lower)—

alkynyl or

| | B
N/ o
| -CHZCHZ ZCH2 CH N :

2 \\R6

> each are independently hydrogen of (lower)-

and R® and R6

alkyl; or a nontoxlc, pharmaceutlcally acceptable salt,
liydrate, solvate or N-oxide thereof.

In another preferred embodiment of the invention
the compounds of Formula I have the structure

‘(0)p

~

! )-L

8 P OCH,CH,CH,NH

wherein p is 1 or 2; R? and R3 each are independently

hydrogen or (lowet)alkyl, or, when.R2 is hydrogen, R

also may be (1ower)alkeny1, (lower)alkynyl or



t) 3-Am no-4-{2-[(2-guanidinothiazo -4-yl)nmethylthio] -
et hyl amino} -1, 2, 5-t hi adi azol e 1-oxi de, u)

3- Ben hno- 4- { 2- [ ( 5- di met hyl am nonet hyl - 2- _ ,
furyl) | t hi o].et hyl am no}-1,2, 5-t hi adi azole 1, 1-di oxide, v) - o/
3-{2-[ I met hyl am nonet hyl } phenyl ) net hyl t hi o] -

et hyl am™o} - 4- net hyl am no-1, 2, 5-t hi adi azol e 1, 1-di oxi de, w)
3- Ami no- 4-{2-[(3-{di nmet hyl am nonet hyl } phenyl ) - :
met hyl t hi o] et hyl am no} -1, 2, 5-t hi adi azol e 1-oxi de, Xx)
3-{2-[(5-D nethylaninonethyl-2-thienyT?%EthyIthio]-
et hyl am no} - 4- met hyl am no-1, 2, 5-thiadi azole 1-oxide, y). _
3- Ami no- 4-{4- (5-di met hyl am nonet hyl - 2~furyl)- butylam no}-1, 2, 5-t hi adi azol e
1, 1- di oxi.de, -26- 2z) 3-Am no-4- - di et hyl_agn nonet hyl - 4-
t hi azol yl ) net hyl t hi o] et hyl am no} - 1P hladia;z#% 1, 1- dioxide, aa)
3- But yl am no- 4- { 2- [ ( 5-@HzEHRFHaM oM 1 -SH, N, c :
furyl)nethylthio]ethylan1no}-1,2,5-thiadiazoleSﬁH-cﬁoxide, bb)
3- Cycl opropyl net hyl - 4-{2- (5-di net hyl am no-
net hyl - 2-furyl) met hyl thi ol et hyl ami no}-1, 2,5-thiadiazole 1,1-dioxide, dd)
3'A”‘n0'4'{2h55R§'@ﬂd“ﬁﬁﬂaéEﬂE$P¥!igaégéﬂaéﬁtly_hydro en or (lower)-
met hyl t hi o} et hyl am no}-1, 2,5-¢ hi adi azol &€ 1, 1- g oxi de, eeg) '
~ 4-{2-[(5- Di AtkipeafKroheRy |R2- 15 Bugrpgen, R™ also may be (lower)-

met hyl t hi ol g1 Rukhgti 89} - Grduery 2DKYAPL RO B2 Gaidi Af azahken together
with the nitrogen to which they are attached, may 'be-
pyrrolidino,-mee?heiéaef piperidino or homopiperidino;
or a ndntpxic pharmaceutically acceptable salt, hydrate,
solvate or N-oxide thereof.

As presently envisaged, the particuiatly preferred
compounds of this invention are |
. | o’
a) 3-{2-[(5-Dimethylaminomethyl-2-furyl)-
‘methylthio] ethylamino}-4-methylamino-1,2,5~thiadiazole
1,1-dioxide, ’ |

b) 3-{2-[(5-Dimethylaminomethyl-2-furyl)-
- methylthio] ethylamino}-4-methylamino-1,2,5-thiadiazole
l-oxide, '

c) 3-{2—[(S-Dimethylaminomethyl-2-fury1)-
methylthio}ethylamino}-4-ethylamino-1,2,5-thiadiazole
. l=-l-dioxide,
' - S . .
_ d) 3-{2-[(5-Dimethylaminomethyl-2-furyl)-
methylthio] ethylamino}-4- (n-propyl)amino~1,2,5-thiadiazole

1,1-dioxide,

e) 3-Allylamino-4-{2-{(5-dimethylaminomethyl-2~
furyl)methylthio] ethylamino}-1,2,5~thiadiazole 1,1-dioxide,



1, 1-di oxi de, ff) 3-{2-[(2-Guanidinothiazol-4-yl)nmethylthiol-
et hyl am no} - 4- met hyl am no-1, 2, S-thiadiazole 1-oxide, gg) égggg _
31

2,

3- Ani 0-4-{2-[ (5-di nmet hyl am nonet hyl - 2-t hi enyl ) - "net hyl t hi o] et"hyl

hi adi azol e 1-oxi de, hh)

3- [3 (3- d|nethylan1nonethylphenoxy)propylan1no|
4- met hyl am no- 1, 2, 5- thladlazole 1,1-dioxide, ii) 3-Benzyl am no-4-{2-

(
1
y
3-

4- yl)nethylthio]ethylag}noh.ki;¥f§ ﬁiﬁghﬁ§igﬁlk dﬁylig%ﬁﬁrgleﬁeégyl'

3-Am no-4-[3-(3-dinmeth

5-

dinethylaninonethyl - thienyl)nethylthio]ethylamno}-1,2 ,5- thiadiazole
1- di oxi de, -27- kk) 3-{2-[(2-{2 r3- d|nethylguanldlno}thlazol
) met hyl t hi o] et hyl am' no} - 4- met hyl ami no=24~ 2, 5-t hi adi azol e 1, I-d|0X|de 11)
Am no-4-{2-[(2-{2, 3- d|nbthylguanldlno}thlazol

am nonet enoxy¥ - propyl am-no azol e

| - oxi de, odﬁHiOQQityxamloandmwthmmpyazbbamlpbﬂhnakﬁﬁthn@¢1azole

et hyl am no} | azol e 1-oxi de, pp) -

3- Anmi no- 4- {21'[]( ﬁ‘%ﬁhw guani di no}t hi azol - 4-

yl') met hyl t hi o] et hyl am no} -1, 2, 5-t hi adi azol e 1-oxide, qq)

3- Met hyl am no- 4-[ 3- (3 pe L -
5 ﬁg%?@?{pdﬁ@ 9% inomethyl-2-furyl)methyl

propyl am no] -1, 2, 5- th|

0oX1 de;

3: Ani no- 4- p?hxpkﬁ%hylﬂmha rﬁwqm&nemy)z 5r§bypé#@mQIQLkb¥r¢h¢aaﬂazo|e,

1- oxi de,

h) 3-{2-[(5-Dimethylaminomethyl-2- ~furyl)methyl-
thlo]ethylamlno}—4-am1no~1 2,5~ thiadiazole 1-ox1de,

i) 3-{2—[(S-Dimethylaminomethyl)—2—fury1)methyl-
thio]ethylamino}-4—dimethylaminoll;2,S-thiadiazole 1,1-dioxide,

j) 3-{4-(5-Dimethylamino~-2-furyl)butylamino}-4-
N -methylamino~-1,2,5-thiadiazole 1,l-dioxide, .

k) 3,4-Bis~{2-[(5-dimethylaminomethyl-2-furyl)-
methylthio] ethylamino}-l,2,5-thiadiazole 1,1-dioxide,,

1) 3-{2-[(2-Guanidinothiazol-4-yl)methylthio]-
ethylamino}~4-methylamino-1,2,5-thiadiazole 1,l-dioxide,

m) 3-{2-[(2-Guanidinothiazol-4-yl)methylthig]-
ethylamino}-4-(2-propynyl)amino-1,2,5-thiadiazole 1,l1-dioxide,

n) 3-{2-[(2-Guanidinothiazol-4-yl)methylthio]-
.ethylamino}~4-{2-([ (5-methyl-1H~imidazol-4-yl)methylthioc]~
ethylamino}l-1,2,5-thiadiazole 1,l-dioxide,

o) 3-{2-[(2-Guanidinothiazol-4-yl)methylthio]-
ethylamino}-4~amino-1,2,5-thiadiazole 1,1-dioxide,



ss) 3-{2-[(5-Di net hyl ani nonet hyl - 2-t hi enyl ) -

met hy | 0] et hyl am no) - 4- et hyl am no- 1, 2, 5-t hi adi azol e 1, 1- di oxi de, tt)’
3- A -[ 3- (3- pi peri di nonet hyl phenoxy) - propyl am nol -1, 2, 5-t hi adi azol e~

1,1 | de, For preparation of conpounds of the invention there nay be .
enpl novel starting materials having the fornmula [err] in which each R7

is a |leaving group selected from hal ogen, (lower)al koxy, (lower)alkylthio
and phenoxy or phenylthio mhich'option%# y contain 1 or 2 substituents
sel ected from hal ogen, (lower) alkyl, {fbwer) alkoxy and nitro. In a
preferred enbodi nent of the conpounds of Fornula Ila, each [err] is

(1 ower)- al koxy, phenoxy or,su Ityte enoxy; nost  pr.efer.abl ch
[err] is methoxy. Thd¥e c%ﬁ%gﬁiZé*Qﬁ@%%ﬂgg%p%ébﬂgngﬁﬁéﬁﬁifq?%#%gféd are
described pRRtARNIHHGH ) ShPPamB3d P4 et i Misi OBall , af, S ipidisendle

application). .her, novel internediates are of the fornula [err] XVi
-29- wher efn lgdie*iGqsf, 2. [err] is a leaving group selected from hal ogen

q) 3-{2-{(5-Dimethylaminomethyl-2-thienyl)-
'methylthio]éthylamino}—4fmethylamino—1,2,5-thiadiazole \
1l,1-dioxide,

r) 3-{2-[(S-Dimethylaminomethy1;2-fu:yl)--
methylthib]ethylamino}—4—ethy1amino-1,2,S—thiadiazole
l-oxide,

. .s) '3-{2-[(S—Methylaminomethyl-z-furyl)héthyl-
thio]ethylaminol}-4-methylamino-1,2,5~-thiadiazole 1,1-dioxide,

t) 3-Amino—4-{2-{(Zeguanidinothiazol-4-y1)methylﬁnlo]-_
ethylamino}-1,2,5-thiadiazole l-oxide,

- u) 3-Benzyiamino-4-{2-[(S-dimethyiaminomethyl-z-
- furyl)methylthio] ethylamino}=-1,2,5-thiadiazole 1,l-dioxide,

| | v) 3-{2-[(3-{Dimethylaminomethyl}phenyl)methylthio]-
ethylamino}-4-methylamino~1,2,5-thiadiazole 1,l-dioxide,

_ w) 3-Amino—4-{2-[(3-{dimethy1aminomethy1}phényl)e
methylthio]ethy;amino}-l,z,5-thiadiazole l-oxide,

x) 3-{2-[(5-Dimethylaminomethyl-2-thienyl)methylthio]-
ethylamino}-4-methylamino-1,2,5~thiadiazole l-oxide,

y) 3-Amino-4-{4-(5-dimethylaminomethyl-2-furyl)-
butvlamino}-1,2,5-thiadiazole 1,l-dioxide, - '



(1 ower)al koxy, (lower)alkylthio, phenoxy, phenylthio, substituted phepexy
and substituted phenylthio wherein the phenyl ring may contain 1 oriéﬁ%i
-substituents selected from hal ogen, (lower)alkyl, (Iower)al koxy and“f+T0;
and\[egrr] is [err],[err] or [err]; in which [err]. and [err] each are‘, -
i ndependentiy hydrogen, (lower)- alRyl, (lower)alkenyl, (Ilower)alkynvl,
cyclo(l ower)al kyl, cycl o(l ower)al kyl (I ower)al kyl, hydroxy(l ower)al kyl,
(lower)- al koxy(l ower)al kyl, (lower)alkylthio(lower)alkyl, am no-

(1 ower)al kyl, (lower)alkylam no(l ower)alkyl, di(lower)-

al kyl am no(l ower) al kyl , pyrrolidino(lower)alkyl, piperidino- (lower)alkyl,
pi perazi no(l ower) - al kyl, am no, (lower)alkylam no, di(lower)alkylam no,
2,2,2-trifluoroethyl, 2-fluoroethyl, 28k oxy, (I ower)al koxy,

2, 3-di hydr oxypropyl, cyano, cyano(lower)al kyl, am dino,
(l.ower)al kyl am di no, A -[err], phenyl, phenyl (I ower)al kyl, substituted
phenyl or substituted) pBednitboded 2ll{2F4imeshyilaminomelthyli-4= ng nay

cont ai n 0r@.ﬂzjfgfggggf;'ygggﬂﬁgﬁggggaﬁ%w, 258Lenlad ibedel hower ) al kyl,

hydroxy, (Il ower)--al , Or one’substituent selected from
net hyl ened?¥9%44e¢i f| uor omet hyl and di (1 ower)al kyl am no; provided that R
and R3 may not both be cycl o(l ower).al kyl, phenyl, substituted phenyl,

ane, s (1 Bk SrRSERPHERL A R TR bR,

toget her, fupyDmméthiylthio)ethplamingd~1o2,5~ehisdiazdle AGl+dioxide,

bb) 3-Cyclopropylmethyl-4-{2-[(5~-dimethylamino-~
methyl-2-furyl)methylthio] ethylamino}-1,2,5~thiadiazole
1,1-dioxide, . '

dd) 3-Amino-4-{2-[5-dimethylaminomethyl-2~thienyl)-
methylthio) ethylamino}-1,2,5-thiadiazole 1,1-dioxide,

ee) 44{24[(S-bimethylaminomethyl-ifthiepyl)—
methylthio] ethylamino}-3~(1-propylamino)-1,2,5~-thiadiazole.
l,l1-dioxide, '

_ ££) 3-{2-[(2-Gu$hidinothiazol44—yl)methylthio]-
ethylamino}-4-methylamino-1,2,5-thiadiazole l-oxide,

gg) 3-Amino-4-{2-[ (5~dimethylaminomethyl-2-thienyl)-
methylthio]ethylamino}-1,2,5-thiadiazole l-oxide,

| hh) 3-[3-(3-dimethylaminomethylphenoxy)propylaminol=-
4-methylamino-1,2,5~thiadiazole 1l,l1-dioxide,

ii) 3-Benzylamino-4-{2-[(5-dimethylaminomethyl-2-
thienyl)lmethylthio)ethylamino}-1,2,5-thiadiazole 1,1-dioxide,



X is methylene, sulfur, oxygen or [err], provided that, when p is 2 and
[err] js_nethoxy, [err] and [err] taken together with the nitrogen to which
t hey § -30- attached, may not be norpholino, and that, whenr is 1, X
IS mef ¢gne; R is .hydrogen, (lower) alkyl, . (lower) alkenyl A
(1 owner? ynyl, -(1 ower) al kanoyl or benzoyl; mand m each are |ndependently
an integer of fromzero to 2, inclusive;- n and n' each are independently an
integer of from2 to 4, inclusive; Z and Z' each are independently sulfur,

oxygen or nethylene; A and A" each are i ndependent |y phenyl, i m dazolyl,
t hi azol yl, ‘i sot hi azol yl, oxazolyl, ﬁ§azolyl, triazolyl, thiadiazolyl,
oxadi azolyl, furyl, thienyl or yrldy provi ded that A and A

i ndependently may contain one or two substituents, the first substituent
bei ng sel ected from (Il ower)al kyl, hydroxy, trifluoronethyl, hal ogen, am no,
hydr oxynet hyl , (1 ower)al koxy, 4 [err] and J[err] and the second substituent
bei ng selected from (I ower) - : : L .

kk) 3-{2-[(2-{2, 3-dimethylguanidino}thiazol-4-~
yl)methylthzo]ethylamlno} 4-methylam1no-1 2, S-thladlazole
1,1-dioxide,

11) 3-Am1no-4-{2-[(2-{2 3-dimethylguanid1no}thxazol-
-yl)methylthzo]ethylamzno}-l 2,5-thiadiazole l-oxide,

mm) 3-Amino-4—[3-(3-dimethylaminomethylphenoxy)-
propylamino}-1,2,5~-thiadiazole l-oxide,

oo) 3,4-Bis-{2~-[(2-guanidinothiazol-4-yl)methylthio]~-
ethylamino}-1,25Séthiadiézole l-oxide,

PP) 3-Am1no-4-{2-[(2-{2-methylguan1d1no}thlazol-4-
yl)methylthlo]ethylamino}-l 2, S-thzadxazole l-oxide,

qq) 3-Methy1amino-4-[3-(3épiperidinbmethy1phendxy)-
propylamino]-1,2,5~-thiadiazole 1,1-dioxide,

rr) 34Aminoé4-[34(3-piperidinomethyiphendxy)-
prppylamino]-l,2,5-thiadiazo1e l-oxide,

ss) 3- {2-[(S-ﬁimethylamihomethyl-2 thieﬁyljﬁ"
methylthzo]ethylamino) 4-ethy1am1no-1 2, S-thladlazole 1,1~
dloxzde, }



al kyl, hydroxy, trifluoronmethyl, halogen, am no, .hydroxynethyl and
(lower)al koxy; g is an integer of fromO to 6, inclusive; each R4

i ndependently is as defined above, or the two R groups, taken together
be € | ene; and R5 and R6 each are independently hydrogen, (I om;er)al ©
(1 ower)al kenyl, (1 ower)al kynyl, cyclo(lower)- alkyl or phenyl, provid~=
that [err] and [err] may not both be cycl o(l ower)al kyl or phenyl; or [err]
and [err], taken together with the nitrogen atomto which they are
attached, may be pyrrolidino, piperidino, nethylpiperidino, -31-. or,
honopi peridino; or a salt, hydrate, solvate or N--oxide thereof. In a nore
preferred enbodi mrent of the conpounds opgEornmula XVI, [err] is [err] in
which A is phenyl, imdazolyl, thiazolyl, furyl, thienyl or pyridyl, each
of which may contain one or two substituents, the first substituent being
sel ected from (I owerig) ksLAminbenr-]ta- (3rpi eﬁ:aarihoaad:hw henoxy] -

substituent being sele d.fro | Que suI ur, oxygen or
net hyl ene; RFPBY %?bpﬁf i 3né @h& § Fﬁ§18r t rgé é i ndependently is
hydr ogen

N

ror preparatlon of comnounds of the invention tuere may
be employed nnvel starr1ng materials hav1ng the fbrmula

5N -
_ :\ /: _ IlIa
Y : | : '87 o .R7 S |
in Which each R7 is a leaving group selected from halogen,
(lower)alkoxy, (lower)alkylthio and phenoxy or phenylthio
which optionallY'contain 1l or 2 substituents selected from
halogen, (lower)alkyl (Lower)alkoxy and nitro. In a preferred
embodiment of the compounds of Formula ITa, each R7 is (lower)-
alkoxy, phenoxy or substztuted phenoxy; most preferably, each
. R is methoxy. These compounds and others as Hereintefors indicated are
described in Application No. 8318949 (a divisional of the preseht appliéation).

Other novel iuntermediates are of the formula

©p

N\



or (lower)alkyl, or the two R groups, taken together, may be ethylene; R
and &< _each are independently hydrogen or (lower)alkyl; or [err] and-[err],

t akg nget her with the nitrogen atomto which they are attached, my be
pyr‘ Hi-Ao, pi peridino, nethylpipertdino or honopiperidino; and [err] iN/.
(1 owe “al koxy. In another nore preferred enbodi mrent of the conpounds of
Formula XVI, [err] is [err] in which R and [err] each are independently

hydrogen, (Iower)alkyl, (lower)- alkenyk, (Ilower)alkynyl,

cyclo(l ower)al kyl (I ower)al kyl,” A" [err];[err], phenyl (lower)- alkyl or

3, 4-met hyl enedi oxybenzyl ; provided that [err] and [err] may not both be
[err],[err]; mM is zero or one; n' is tw or three; Z ‘is sulfur, oxygen
or nethylemwhd¥e13 phésyll O#n@azolyl t hiazolyl, furyl, thienyl or
_pyridyl, each of mhlch .contain one or two 132 substituents, the
first substituent being sel§Efb§q9%ﬁﬁ?IQH@H?aFR%ECtFQrﬂlamuha1¢QWﬁ1 each

[err] |ndepeﬁhmm&t»alkohydrqg@meyjdjgyygﬁfgky hefbxiNE gr oups,

t aken toget u@? %ﬂ&gene |g erééeeagk afe lﬁgﬁﬂE%%éntly

hydr ogen or glomerg %y PxFE UbStlt“te phenylthio wherein the
phenyl ring may contain 1 or 2 substituents selected from

halogen, (lower)alkyl, (lower)alkoxy and nitro; and

r1? is A(CH,) Z(CH,) RH-, R2R3N- or HS (CH,) NH-;

in which'RZ and R3 each are lndependently hydrogen, (lower)-
aikyl, (lower)alkenyl, (lower)alkynvl, cyclo(lower)alkyl,
cyclo(lower)alkyl(lower)alkyl, hydroxy (lower)alkyl, {(lower)- -
alkoxy(lower)alkyl, (lower)alkylthio(lower)alkyl, amino-
(lower)alkyl, (1ower)alkylamino(lower)alkyl, di (lower) -
alkylamino (lower)alkyl, pyffdlidino(lower)alkyl,'piperidino-
(lower)alkyl, mesphelineotiower}eliyiy piperazino (lower)- |
alkyl, bye*éy&{%ewee+e&ky&1 amino, (lower)alkylamino,

dl(lower)alkylamzno, 2,2,2-trifluoroethyl, 2-f1uoroe;hy1,'
hydroxy, (lower)alkoxy, 2 3-d1hyd;pxyprqpy1, cyano,
- cyano(lower)alkyl,'amidino, (lpwé:)alkYIamidiho,:
A'-(CH))_,2' (CH,) .~ phenyl, 'phenyl‘uower)alkyl,
substltuted phenyl or substituted phenyl(lower)alkyl,
wherein the phenyl ring may contain one or two substltuents_
independently selected from (1owér)alky1, hydroxy, (lower)-
-alkoxy and halogen, or one substituent selected from
methylenédioxy, 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'-(CHz)m.z'(CHZ)n
or Rz and 83, taken together, may be -CH2CH2X(CHZ)r-;
r is an integer of from 1 to 3, inclusive;
X is methylene, sulfur, oxygen or N-R4,
provided that, when p is 2 and R7 is methoxy, R2 and
R3 taken together with the ﬁitrbgen'to which they are



and R6, taken together with the nitrogen atomt.o which they are attached,
may be pyrrolidino, piperidino, nethylpiperidino or hono- piperidino; and.
[err] is (lower)al koxy. In another nore preferred enbodi nent of the _ :
conpsunds of Formulla XVI, R . is HS(CH2) H; in which nis an integ f -
fromtwo to four and Ris - (lower)alkoxy. In a particularly pref '
enbodi nent of the conmpounds of Fornula XVI, [err] . is [err] wherein Zis
sul fur or nethylene and R is hydrogen or nethyl; and R7 is (| ower)al koxy.
I n another particularly preferred enbodi ment of t he conpounds of Fornul a
XVI, [err] S -33- [err] in whicht3®-s sulfur or methylene; each Ris
independently hydr ogen or nethyl, or the two R groups, taken together, my

Dbl eon“oF A, RS S oot Y B
X is methylene;
R4 is hydrogen, (lower)alkyl, (lower)alkenyl,
(lower)alkjnyl, (lowex )alkanoyl or benzoyl;
~m and m' each are independently an integer of
from zero to 2, inclusive; ' |
n and n' each are 1ndependently an integer of
from 2 to 4, inclusive; ;
Z and Z' each are independently sulfur, oiygen
or methylene;
A and A' each are 1ndependently phenyl,
imidazolyl, thiazolyl, isothiazolyl, oxazo;yl, isoxazolyl,
_ triazolyl, thiadiazolyl, oxadiazolyl,'furyl, thienyl or
- pyridyl; provided that A and A' independently may contain
N one or two substituents, the first substituent beéing
selected from (loweflalkyl, hydroxy, trifluoromethyl,
halogen, amino, hydroxymethyi, (lower)alkoxy,

NEr?
5.6

_ J/ - .
- (CH N= - )2
( Z)q C\\ B and (CHz)q R°R

naR?

and the second substituent being selected from (lower)-
alkyl, hydroxy, trifluoromethyl, halogen, amino,
hydroxymethyl and (lower)alkoxy:

g is an integer of froﬁ 0 to 6, inclusive;
each Rﬁ independently is as defined.above,.or the
two R} groups, taken together, may be ethylene; ahd
' R® and Rs'each are independently hydrogen,
(lower)alkyl, (lower)alkenyl, (lower)alkynyl, cyclo(lower)-
alkyl or phenyl, provided that-R5 and R6 may not both be

cyclo(lower)alkyl or phenyl; or Rs and R6

» taken together
with the nitrogen atom to which they are attached, inay be

pyrrdlidino,-mnrphuiino,hpiperidino, methylpiperidino,

!



in which R13 is hydrogen or nethyl; Z is sulfur or nethylene; and R )

[err]

S al koxy. In another particularly preferred enbodi nent of the

co of Formula XVI, R12 is in which RL3 is hydrogen or nethyl; Z is
sul _ nmet hyl ene; and [err] is (lower)al koxy: -34- I n anot her Q_)_
parti ly preferred enbodi ment of the conpounds of Fornmula XVlI, R12 is 5

R in which R5 and R6 each are independently hydrogen or (lower)alkyl; Zis
sul fur or nethylene; and R7 is (lower):_al koxy. In another particularly
preferred enbodi nent of the-conpounds'%}'Fornula XVI, [err] is [err] in
which [err] and [err] each are independently hydrogen or (lower)alkyl, or,
when R is hydrogen, .[err] also may be () ower)al kenyl or (lower)al kynyl; or
R and [err]? Rt REMARY. $B%%hi ch they are attached,

nmay be pyrrO!idino,;ﬂ@@radgamt?rh?aﬁaﬂévﬂééﬁﬁateaaé-Ruu&ﬂaémmxaﬁw$ﬁxy-
QG her novel internediates are of the fornula :
In a more p:efefred'embbdiméht of the compounds
of Formula XVI, R'? is A(CH)) Z(CH,) NH- in which A is
phenyl, imidazolyl, thiazolyl, furyl, thienyl or pyridyl,
each of which may contain one or two substituents, the
first substituent being selected from (lower)alkyl,

' NHR4

~N=C | and ~CH,NR

nur®

5,6

R

and the second substituent being selected from {lower)-
alkyl; 2 is'sulfur, oxygen or methylene; m is zéro or
‘one; n is two or three; each R‘ independently is hydrogen
or (lower)alkyl, or the two R4'groups; taken together,
. may be e'!:.'nylene:'R-5 and R6 each_a;e-independently"
hydrogen or (lower)alkyl; or R5 and Rs, taken together
with the nitrogen atom to which they are attached, may
be pyrrolidino, mospheliney piperidino, methylpiperidinoy
Jhmnﬁhy&pé?efaﬁéne or homopiperidino; ahd R7 is {lower)-
alkoxye.

In another more preferred embodiment of the
’2 is R?R3N- in which R? and

each are independently hydrogen, (lower)alkyl, (lowér)-

compounds of Formula XVI, is R
g3
alkenyl, (lower)alkynyl, cyClo(lower)aikyl(lower)alkyl,
{gﬂdﬁ¥l4lewéi+a%ky&u-A'-(CHz)ﬁ.z'(CHZ)n.—, phenyl (lower)-
alkyl or 3,4-methylenedioxybenzyl; provided that R2 and

R> may not both be A'-(CH,)_,3' (CH,)_,~; m' is zero or

one; n' is two or three; zZ' is sulfur, oxygen or methylene;
A' is phenyl, imidazolyl, thiazolyl, furyl, thienyl or
pyridyl, each of which may contain one or two -



[err] XVII -35- wherein pis 1 or 2; nis an integer of fro

inclusive; and R each are independently hydrogen, (lower)- alk wer)
al kenyl, (lower) alkynyl, cyclo (lower) alkyl, _

cycl omer)alkyl(lomer)alkyl,_hydroxy (IoMer) al kyl, (Il ower) -

al koxy(l ower)al kyl, (lower)al kylthio(lower)al kyl, am no- (I|ower)alkyl,

(1 ower)al kyl am no(l ower) al kyl , di (|l ower)al kyl - am no(l ower) al kyl,
pyrrolidino(l'ower)al kyl, piperidino- (lower) alkyl, piperazino(lower)alkyl,
am no, (lower)alkylam no di (lower) al kylamno, 2,2,2-trifluoroethyl., 2-f
| uor oet hyl, hydroxy, (I|ower)al koxy, 2,33®-hydroxypropyl, cyano, :
cyano(l ower) al kyl, am di no, (Iomer)alkylan1d|no [err], phenyl,
phenyl (| ower)al kyl, . substituted phenyl or substit ut ed phenyl(lomer)alkyl
wherein the phabykltuﬁgtmﬁyﬂMEﬂﬁﬂﬁbﬁﬁﬁhEEtiﬂ@eﬁﬂbbbhhgeﬂbiected from i
I ndependent |y ﬁEIeCB 3 from (| ower)al kyl, . hydroxy, (I ower)al koxy

and. hal ogen, . é “BhE’8 B¥ It uent sel ected fronlnethylenedloxy
trifluoronethyl and di (I ower)- al kyl am no; provided that R2 and R3 nay not

bot h be cyclo(lomer)alkyl gnﬁl substituted phenyl, an no,
(1 ower)al kyl am no, di r)alkylan1no ydr oxy., ‘3R&H)- al koxy, cyano,
am di no, (Iomer)arﬂﬁQﬁnétﬂf or g éﬁzda ' ! _

NHR

i . R :
leach f independently is hydrogen or (lower)alkyl, or the
two R groups, taken' together, may be ethylene; R® and R®
each are independently hydrogen or - (lower)alkyl; or R®

6 " ) L d ¥
and R, taken together with the nitrogen atom to which

they. _are attached, may_be pyrrolidino, fespheiincy
piperidino, methylplperldlno)—H—meéhy&ptper&z:ne or homo-

piperidino; and R7 is (lower)alkoxy.

In another more preferred embodiment of the
compounds of Formula XVI, rR? is HS (CH, ) NH-; in which
n is an integer of from two to four and R’ is -
(lower)alkoxy. .

In a particularly preferred embodiment of the

compounds of Formula XVI, Rlz is

R
\NCHZU' CH,, 2CH, CH, NH-
7 o | -

H3C

13

'whereln Z is sulfur or methylene and R™~ is hydrogen or

methyl; and R7 is (lower)alkoxy.

In another particularly preferred embodiment of the

compounds of Formula XVI, r'? is



[err]; or [err] and [err], taken together, may be [err] ; r is an integer
ftTon 1 to 3, inclusive;, X is nethylene,.sulfur, oxygen or [err],

gd that, when r-is 1, X is nethylene; R4 is hydrogen, (Iomer)alkyl
dlkenyl, (Tower)al kynyl, (lower)alkanoyl or benzoyl; m is an &-)_
4r of from zero to 2, |ncIu5|ve n" is an integer of from2 to 4,
sive; -36- Z' is sulfur oxygen or nethylene; A is phenyl.,

i m dazol yl, thidzolyl, isothiazolyl, oxazol yl, isoxazolyl, triazolyl,

t hi adi azol yl, oxadi azolyl, furyl, thi§ﬁ§F or pyridyl; provided that A may
contain one or two substituents, the first substituent being selected from
(I oner) al kyl , hydroxy trifluoronethyl, hal ogen, am no, hydroxynethyl,

(Iomer)alkoxy, err] and [err] and the second substituent belng
sel ected fran1(|§p?{ al kyl , hydroxy, trifluoronethyl, hal ogen, am no,
hydr oxynet hyl me ) al k gis an |nteger of fron10_to 6, inclusive;
4 each R |ndependen s—ﬁixd fdned above, :

& N :

H ZCHZCHZNH

in which 2 is sulfur or methylene; each R4 is.independently

hydrogen or methyl, or the two R4-groups, taken together,

7

may be ethylene; and R" is (lower)alkoxy. -

il In another partlcularly preferred embodlment of

the compounds of Formula XVI, Rlz is

13 - . ' ' | o
N S5\ .

- NCH—-—‘
c// 2 \.

H, N

H ZCHZCHZNH-

2

13

in which RY? is hydrogen or methyl; Z is sulfur or
methylene; and R7 is (lower)alkoxy.

In another partzcularly preferred embodlnent of

the compounds of Formula XvI, R12 is

Rl3 _@_
NCH ~ -
P CH 2CH,CH, NE

B3C”

13

in vhich R is hydrogen Or methyl; 2 is sulfur or methylene;
7

and R" is (lower)alkoxy.



the two R groups, taken together may be ethylene; and [err] and [err]
each are |ndependently hydr o £ (I ower)al kyl, (I ower)alk enyI A
(1 ower)al kynyl, cyclo (Iomer§§ al kyl or phenyl’, providegi#hat [err fﬁ.
[ert y not both be cycl o(l ower)al kyl or phenyl; or [err] and [e :
taken together with the nitrogen atomto which they are attached, may be’
pyrrolidino, -piperidino, nethylpiperidino or honopiperidino;, or a salt,
hydrate, solvate or N-oxide thereof. In a nore preferred enbodi ment of the
conpounds of Formula XVIIl, [err] and [err] each are independently selected
from hydrogen, (Ilower)alkyl, (lower)alkenyl, (Iower)alkynyl,
cycl o(l ower) al kyl (1 ower) al kyl, phenyl(lager)alkyl, 3, 4- et hyl enedi oxybenzyl
or -37- [err]; provided that R2 and may not both be [err] ; m is an
i nteger of fromzero to two inclusive; n and n' each are independently an
~integer of from2 tg e I A is
phenyl, intdazolyl, fﬁ|a£§$ﬂ+g;¢%ﬁ§#éuiﬁ g%?eggﬁgdy 6gg§%H§fs%ﬁrch may
contai n one GNQHHQNQQ¥R4§tﬂﬁngprmﬁ%ﬁfXVEt ubsi?tuent bei ng sel ected from
(lower)al kyl, [err] [err] and [err]

\NCH -@C ZCHZC!IzNH-

in which Rs and R§ each are 1ndependent1y hydgogen or -
(lower)alkyl; 2 is sulfur or methylene: and R _is (lower)-

alkoxy.

In another particularly preferred embod;ment of
the compounds of Formula XVI, R 12 is

RS |
)Ncnz caz'cuzcuzun--

R

in which'Rs and R§ each are independently hydrogen or
(léwer)alkyl, or, when Rs is hydrogen, Rs 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, mesphelimey piperidino or
homopiperidino; and R’ is (lower)alkoxy.

Other novel intermediates are of the formula

N wviz

HS(CHz)nNE NR™R



and the second substituent being selected from (lower)- alkyl; and terr]q'
each are independently hydrogen or (lower) alkyl. In another
nor e- praferred enbodi nent of the conpounds of Formula XVII, nis 2; [err]

kenyl, (lewer)al kynyl and phenyl (I ower)al kyl, 2 .
, R is hydrogen, R may be 13 [err] -38- 13 [err] in which Zis
sul fur or nethX ene and R13 is hydrogen or nethyl. As previously stated
nont oxi ¢ pharnmaceutically acceptable salts include salts of a conpound of
Formula | with a nontoxic pharnmaceuti€3$+y acceptabl e organic or inorganic
acid. Such acids are well known and include hydrochloric, hydrobromc,
sul furic, sulfamc, phosgﬁoric nitric, maleic, fumaric, succinic, oxalic,
benzoi c, netMEREIR| PoAscl @hatedi sul foni c, benzenesul foni c, acetic,

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

R? and R® each are independently hydrogen, (lower)-
alkyl, (lower)alkenyl, (lower)alkynyl, cyclo(lower)alkyl,
cyclo(lower)alkyl (lower)alkyl, hydroxy(lower)alkyl,.(1ower)-

- alkoxy{lower)alkyl, (lower)alkylthio (lower)alkyl, amino-

(lower)alkyl, (lower)alkylamino (lower)alkyl, di(lower)alkvl~
amino (lower)alkyl, pyrrolidino(lower)alkyl, piperidino-
(lower)alkyl, piperazino(lower)a:lkyl; amino, (lower)alkylamino

di (lower)alkylamino, 2,2,2—trifluoroethyl., 2-fluorcethyl,
_hydroxy, (lower)alkoxy, 2,3-dihydroxypropyl, cyano,
cyano (lower)alkyl, amidino, (lower)alkylamidino,
A-;ﬁcnzjm.z'(caz)n.-, phenyl; pheny1(lower)a1kyl;
substituted phenyl or substituted .phenyl(lower)alkyl,
wherein ,the. phenyl ring may contain one or two substituents
independently.selected.from. (lower)alkyl, . hydroxy,
(lower)alkoxy and.halogen,.or one substituent selected
 from methylenedioxy, trifluoromethyl and di(lower)-

alkylamino; provided that R and R may not both be
cycio(lower)alkyl, phenyl, substituted phenyl, amino,
(lower)alkylamino, di(lower)alkylamino, hydroxy, (lower)-
alkoxy, cyano, amidino, (lower)alkylamidino or
Af-(CHz)m.Z'(cnz)n.-: or-R2 and'R3, taken together, may
be -CH,CH,X(CH,)_-; -

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

X is méthylene,.sulfﬁr, oxygen or N-R‘, provided
that, when r is 1, X is methylene;

R‘ is hydrogen, (lower)alkyl, (lower)alkenyl,
{(lower)alkynyl, (lower)alkanoyl or benzoyl:;

m' is an integer of frém zero to 2, inclusive;

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

-

‘each are independently selected from hydrogen,. (I ower)al kyl, o/ .
: 3 -



-39- propionic, tartaric, citric, canphorsulfonic, and the like. The salts

are made by nethods known in the art. It will be appreciated by those
skilled in the art that some of the conpounds of Formula | and ‘ﬁﬁib
inte di ates disclosed herein will formdi-salts, tri-salts, etc.

al so to be understood that salts of the internedi ates are not I|n1ted to
salts with nontoxic pharnmaceutically acceptabl e aci ds when such

i ntermedi ates are not thensel ves used as nedi canents. W have found t hat
many of the conpounds of Formul a | prodgéed herei n tenaciously hold

sol vents from which they are"crystalll In-sonme cases it appears that
the products are true solvates, while in other cases the. products may
nerely retain adventitious solvent or be a mxture of, solvate plus sone
adventitious sol vent. aftBsugmlifher sobxppencer bebharkeres; by drying at

- elevated tenperature, jhi 50 han I 1 neg ct,

a guny SOllgp Because %heiso%%§$gftbrﬂﬁ %‘Bh gérﬁgh%édﬁgt%fe gﬁggg né*E T

poi nt s, ourQﬁﬁﬁﬂlx#ac¥$@§aﬂﬁéxi)(#Sdﬁhelﬁlodﬁbﬂ§@*54Qkyﬂteﬂbé dggadyl
Where sol vergy AR, rasféﬂgﬂ esee'i;ﬁfl % &bld@@"t'?ﬁt e RPuU8bnth 130! vent

was det erm ned, such as bel ow gi ve t he anount of

sol vent (whé&ne aﬁ)r‘é}mlﬁ‘t‘é?t&ﬁﬂ'qqﬁ#an@ll?sé&rﬁﬁdSﬁthsc‘ilrﬁ’%?n?Ql&Ee t hose
of the sol valed gy Ol Ut ol N §8%e2l) A ﬁfﬁfb& 2d£501 REEH hc use,

t he pharmacol ogi cally active conpoun ventpon Wi no nally be
adn1n|steredha ogen, amino, hydroxymethyl, (lower)alkoxy,

nug?
- - _ 36
(criz) qu—c _ | and (cnz)qmz_ R~ ,

NHR4

“and the second substituent being selected from (lower)-
alkyl, hydroxy, trifluoromethyl, halogen, amino,
hydroxymethyl and (lower)alkoxy; '
g is an integer of from 0 to 6, inclusive;
each'R4 independently is as defined above, or
;the two R4 groups,etaken together, may be ethylene; and
i R and-R each are independently hydfogen,
(lower)alkyl,; (lower)alkenyl, {lower)alkynyl, éyclo(lbwer)-
alkyl or phenyl, provided that R° and R® may not both be
cyclo(lower)alkyl or phenyl; or Rs and RG, taken together
with the nitrogen atom to which they are attached, may
be pyrrolidino, mes=pheline piperidino, methylpiperidinog

N-methylpiparazine or homoplperldlno, ‘or a salt, hydrate,

solvate or N—oxlde.thereof.

In a more preferred embodiment of the compounds
of Formula XVII, R2 and R3 each are 1ndependently selected
from hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
cyclo(lower)alkyl(lower)alkyl, phenyl(lower)alkyl,

qa&ﬂﬂy&fivwerfatkyi7 3 4-methy1enedloxybenzyl or .



as a pharmaceutical conposition conprising as the (or an) essenti al actfve
I ngredi ent at | east one such conpound in the basic formor in the formof a

‘nont oy~ ‘pharmaceut - ically acceptable salt, hydrate, solvate or Avoxic%i)
in a iation with a pharnmaceutically acceptable carrier. . -40- The v
phar uti cal, conp05|t|ons may be adm nistered orally, parenterally or by

rect al™suppository. A wide.variety of pharnmaceutical forns may be enpl oyed. -
Thus, if a solid carrier is used, the preparation nay be tableted, placed
in a hard gelatin capsule in powder or Jpgldet form or in the formof a
troche or lozenge. If a liquid carrier is enployed, the preparation may be
in the formof a syrup emul si on, soft gelatin ?apsule sterile solution
for injecta'uba Q2 'AC lmxnﬁ provibdedqtbatsR |qnddR§hmpqnsumh bdhh

phar maceut i ca gﬂo it £ prepgie nyentional te hnlques
approprlat%%té tﬂ [~ s:red pa?atﬁgn 95 ?e?aéﬁ ré&@% dﬁ%%d% i FOwi I
contain thewacnnvéusngmemnyandrn%uﬁ@mbunreoinﬁcpnné@mnly)&hrqpte@eabout
150 ng. r efer QUL s 2s bo The active
ingredlentgmn?Pah 2 %E g? )héiéﬁﬁﬁgst%re E?ﬁu%?ﬁg g&ggﬂuyq%nltmo to four
tines-a dayethyheneau dé%éﬂéﬂnébtnﬁmlﬁﬂFPlﬁlef§haBF@MM§ﬁrﬁnﬁﬁlng to

about 600 Eﬁlenﬁfﬂldog‘)iﬁrrﬁ'@ler%Héhf69WﬁP€Htma§ BBnthdndkil SP0RE-

substituents, the first substituent bexng selected from

(lower)alkyl,
NH
o 2 _ . 6
_N_-_c/ - _ and "'CHZ NRS_R
NH,
and the second substituent being selected from (lower)- \N;
alkyl: and RS and RS each are 1ndependent1y hydrogen or
(lower)alkyl. -
3 In another more-preferred embodiment of the -
- compounds of Formula XVII, n is 2; Rz and R3 each are

independently selected'from hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl and phenyl(lower)alkyl,
or, when Rz is hydrogen, R3 may be

| T f \ S -
 -cH,cH,zcE,—{ can’ e
O .
: CH3
NH

E e .
S N=C e ’
._‘ﬁ N\ S

N 2

-CHZCH2$CH2



H stam ne [err]-receptor antagoni sts have been shown to be effect)

i nhi bitors of gastric secretion in animls and man, Bri nbl econb ., J.
Int. Med. Res., 3, 86 (1975). dinical evaluation of the histam K
H2- kegept or antagonlst cimetidine has-shown it to be an effective
theérapeutic agent in the treatnent of peptic ulcer disease, Gay et al:
Lancet, 1, 8001 (1977). One of the'standard ani mal nodels for deternlnlng
gastric antisecretory activity of-histam ne H2-antagonists is the pylorus
ligated rat. Table 1, below, gives the gastric antisecretory ED50 (in
[err]mol es/kg.) in the pylorus ligated rat for many of the conpounds of
this invention. -41- Determination of38astric Antisecretory Activity in
the Two Hour Pvlorus Ligated (Shay) Rat The-pyloric |ligation procedure in
the rat was designed by Shay et al., Gastroenterology, 5, 53 (1945) for the
study of perforating gastric ulcers; however, as aQ{ajrn'ethod became known,

it was al so enpl oyed as a neans of studylng ratag i C secretion, Shay et
al ., Gastroenterol ogy, 26, 906 (19 g ro%ﬂiz A Am J. Dig. Ds., 11,
231 (1966). A nodification of thi\§ prqgfedd ?s\presently uded to evaluate
conpounds for gastric antisecreto actdvity. Ml ng Evans rats, 280-300
gm, are used. The anlgﬁlé | aced ™1 n i ndi vi dual™ cages and fasted for
24 - ) :

/ \ )
o ca,
. H
o/ : ' H,C N\:7
-CH.,CH.,SCH N or
-cx CH,ZCH -@—cn H
13

in which Z is sulfur or metolene and R is hydrogen or

~ As "rev1ously ata*ed nontoxic phannaceutically acceptable
salts Luclude salts of a conmound of Formula I
with a nontoxic pharmaceutically acceptable organic or
inorganic acid. Such acids are well known and include
hydrochloric, hydrobromic,.sulfuriq, sulfamic, phosphoric,
nitric, maleic, fumaric, succinic, oxalic, benzoic,
methanesulfonic, ethanedisulfonic, benzenesulfonic, acetic,




hours wWith free access to at er. Under ether anesthesi-a, the stomach is _
reached. t hrough a mdline i sion, and a cotton- threé%’llgature S placed
‘he pylorus. After ' wound closure, ether admnistration is stopged

. angqt test conpound or control vehicle is adm nistered either intra- ‘

opeal |y or subcutaneously in a volune of 1 m./kg. Al conpounds are
sol ubflized with one equivalent of  HJd and brought to the proper vol une
with water. ~The aninmals are returned to their cages fromwhich the water
bottl es have been renpved and two hours |ater are sacrificed with ether.
The stomach is renoved and the two honggastrlc collection is drained into

~a graduated test tube for volune determination. Titratable acidity is

measured bypkbpidhie] daiaiie seiveksc Ocah\pizdi:suifb&i&z 2A&Henes ik en
Aut oburet and el ectro- netri I onet er Titratable ag
output is caPEu ﬁ#erm%%@wms%?g DRI |1 1 R voREneLLt
mllilitersbaya beewat@wmhﬁeoskimlw line &he/ 2Bt Ehatl sbinkebf thiee
porcont LB A Ty fohes R L e g e 12
----------- form di-salts, tri—ddltsj étcd Ontputs also to be undaristood
Qut put that salts of the intermediates are not limited to salts

with nontoxic pharmaceutically acceptable acids when such

.intermediates are not themselves used as medicaments.

' We have found that many of the compounds of Formula

I produced herein tenaciously hold solvents from

which they are crystallized. In some cases it appears

that the products are true solvates, while in other cases

the. products may merely retain adventitious solvent or be _

a mixture of solvate plus some adventitious solvent. : o

Although the solvent can be removed by drying at elevated

temperature, this often changed a nicely crystalline

product into a gummy solid. Because the solvated products

usually had quite sharp melting points, our usual'practice

was to dry the products at room temperature. Where solvent

was retained even after lengthy drying, the amount of

solvent was determined, such as by NMR. The Examples

below give the amount of solvent (where appropriate) and

the analyses and melting points are those of the solvated

product unless otherwise speczfied.

For therapeutic use, the pharmacologically active
compounds of this invention will normally be administered
as a pharmaceutical composition comprising as the (or an)
essential active ingredient at least one such comppﬁnd
in thé basic form or in the form'of a nontoxic pharmaceut-
ically acceptable salt hyarate, solvate or N-oxide, in assoc:.at:.on :
with.a pharmaceutlcally acceptable carrier. '



“(Control) At least five rats are used at each dosage |level, and a mum
of -t hree dosage levels are utilized for determnation of a dose r nse :
,curve. Initially this test was conducted utilizing intraperitoneal '
-|nqup|on of the.test conpound or control vehicle. However, it was
subsequent |y found that the test was somewhat more sen5|t|ve when

subcut aneous |nJect|ons were utilized, and all subsequent tests were
conducted via the subcutaneous route. The route of adm nis- tration of each
conmpound is noted in Table 1. Table 1 Effect of Conpounds of this Invention
on Gastric Acid Qutput in the Two Fbur‘*@Torus Li gated Rat conpound or

Rout e or [err] * Exanpl e No. Adm ni stration
[err]mol es/kg. 1 i.p. - 12.5 (4.90-33.0) 2

S g 51013(5Te13§§gﬁa%ﬁ?tfcal comp05ﬁ§1ons(&5§65g éé@éﬁlsfered
(0 31-1. 33) GEhlly, parentﬁnallv or by reftad @@pﬁbé@ﬁer- A wide | . p

.28 (0.11-0,69

10 12 s.c. var}egy of @?arﬂﬁ?%Pﬁkﬁﬁl forms may Hgiéébfg§§d ) &hhs, if

a solid carrier is used, the preparation may be tableted,
placed in a hard gelatin capsule in powder or pellet form,
or in the form of a troche of lozenge, if a liquid carrier
is employed, the preparation may be in the form of a syrup,
emulsion, soft gelatin capsulé, stérilg solution for inject-
‘tion, or an agueous or non-aqueous liguid suspension. The
pharmaceutical compositions are prepared by conventional
techniques appropriate to the desired preparation.

Preferably, each dosage unit will contaln the active
1nared1ent in an amount of from about O. 5 mg. to about 150
‘mg., and most preferably from about 2 mg. to about 50 mg.
The active ingredient will preferably be administered
in equal doses from two to four times a day. The daily
"1 dosage regimen will preferably be from 1 mg. to abdut
600 mg., and-most'preferably_from'about 4 mg. to about
200 mg. ' ' '

Histamine H24re¢egtor'antagonists have been shown
to be effective inhibitors of gastric secretion in animals
and man, Brimblecombe et al., J. Int. Med. Res., 3 86
(1975). Clinical evaluatlon of the hzstanlne Hz—receptor
antagonist cimetidine has shown it to be an effective
~therapeutic agent in the treatment of peptic ulcer.disease,
Gray et al., lLancet, 1, 8001 (1977). One of the standard
“animal models for determining gaétric antisecretory activity
"of histamine Hz-antagbhists is the pylorus ligated rat.

Table 1, below, gives the gastric ant;secretory EDso

“(in umoles/kg. ) in the pylorus ligated rat for many of the
compounds of this invention.



Rl e 1 (cont.) 13 S.c . 0.38
S. C. ~0.34 (0.15-0.81) 15
1.15 (0.32-3.7) 16 S. C.
0.09-1.0) 19 _ s. cC. . 1.39 (0.39-4. 91)\@6
: 0.41 (0.19-0.81) 21 2Hip. 0. 08
0. 03-0.15) 22 ' S.C. 0 57 (0.16-1. 84) 24
C. 0.08 (0.02-0.22) 25 " s.cC.
59 (0.48-6.46) 27 S.C. : 356131 ' . Ss.cC. _
07 (0.02-0.32) 33 - s=C. 0 14 (0.05-0.41) 34
C. 0. 04 (0.015-0. 12) 35 : o -
02 (0.006-0.04) 3Betermina FacS- Eﬁ e
c 0. 2555 Ulut:ton of Cascric Antrse&re%g E (% Ey
C. 0. 14 10 .+ Opvids)
c5 (0.08 2.33) 52 & Héﬁr Pvlorus Ligated gggixaeRﬁE 1.88) 53
C. _ 1. 65 (0.45-4.45) 58 S.c. .
05 (0.03-0.14) 61 The pyloric ligatibn procedure id- QKe(QaQ?J%Q‘”

de51gned by Shay et al., Gastroenterology, 5, 53 (1945)

for the study of perforatlng gastric ulcers, however, as

the method became known, it was
'studylng rat gastric secretion,

also employed as a means of
Shay et al., Gastroenterology,

26, 906 (1954), Brodle, D, A. Am. J. Dig. Dis., 11, 231

(1966) . A modlflcatlon of thls

procedure is presently used

to evaluate compounds for gastr;c,antlsecretory activity.

Male Long Evans rats,

" animals are placed 1n individual cages and fasted for 24
‘hours with free access to water.

The

U

280-300 gm., are used.

Lnder ether anesthe51a,

' the stomach is reached through a midline incision, and a

.cotton—thread ligature is placed around the pylorus.

After

”?WOund closure, ether administration is stopped and the test
compound or control vehicle is administered either intra-

peritoneally or subcutaneously in a volume of 1 ml./kg.

all

compounds are solubilized with one equivalent of HC1l and

brought to the proper volume with water.

The animals are

returned to their cages from which the water bottles have been

- removed and two hours later are

sacrlflced w1th ether. The

stomach is removed and the two hour gastrlc collection is

drained 1nto a graduated test tube for volume determination.

Titratable ac1d1ty 1s_measured by titrating a one ml.

to pH 7.0 with 0.02 NaOH, using
metric pH meter (Radiometer).

sample
an Autoburet and electro-

Tltratable ac1d output is

- calculated in mlcroequlvalents by multlplylng the volume in

milliliters by the acid concentration in mlllleculvalents

per liter.
calculated as follows

‘The percent inhibition of ac1d output.is



65 - S.C. ~0.5 70 S.C.

~10.0 80 " S.C. : ~0.04 81 , S.c.
~0. 04 *Nunbers in parentheses are the 95% confidence limts -44- sSeRe of
t he conpounds of this invention were also tested, and showed act|V|n
the Tsolated Guinea Pig Right "Atria Test, in the Gastric Fistula Dyg Test

(intra- venous) and the Hei denhain Pouch Dog Test (oral). The first two
tests were. conducted according to the procedures described in our -
vcol | eagues U.S. Patent 4,112,234. The Hei denhai n Pouch Dog Test foll owed
the general procedure of G ossman and_keonturek, Gastroenterol ogy, 66, 517
(1974). Celite is a registered trademark of the Johns- Manville Products
Corporation for diatomaceous earth. Skellysolve Bis a registered tradenmark
of the Skelly G| Conpany for a petroleum éther fraction b0|I|ng at
60-[err], consisting essentially ofcAdn ORIt The ter m "A¢EdhOutput
chronatography" used in sone of the Ebgmydxg referse=to a r@bgﬁgyely new
chromat ogr aphi ¢ tgeciypiBeegscri bed by W C- Still et al. in Og. Chem,
43, 2923-2925 (1978)._ 1t utlllzas

and pressures 9SmARig OIRRE at nospheri ¢ Pr eSUE o i Ve faster
chr omat ogr aphi c :

Cx”&@ba

(Control)

. At least five rats are used at each dosage level, and a
minimum of three dosage levels are utilized for determination
of a dose response curve. Initially this test was conducted
utilizing intraperitoneal injection of the test compound
or control vehicle. However, it was subsequently found that
the test was somewhat more sensitive when subcutaneous
injections were utilized, and all subsequent tests were
conducted via the subcutaneous route. The route of adminis-
tration of each compound is noted in Table 1.

fable 1

.. Bffect of Compounds of this Invention on Gastric Acid
Output in the Two Hour Pylorus Ligated Rat

~Compound OL Route ot T EDgq *
Example No. : Administration umoles/kg.
1 i.p. 12.5 (4.90-33.0)
2 S.C. a10 '
3 i.p. 0.46 (0.26=0.74)
5 i.p. 31.1 (11.1-82.8)
-~ 6B ip ' 0.69 (0.31-1.33)
6C s.C. . 0.20 (0.03-2.9)
7 i.p. 0.28 (0.11-0.69)
8 s.c. - 0.46 (0.02-3.1)
9 s.c. 1 a10
12 s.c. 33 (8.7-141)




separations. In the follow ng exanples, all tenperatures are given in.

degrees Centi grade. -45- Exanple 1
3 (5-Met hyl -1 Hi m dazol - 4-yl ) net hyl t hi o] et hyl am no) - 4- T
( ovnyl ) amino-1, 2, 5-thi adi azol e 1, +4@ioxi de A 3-{2- - . [

( thyl -1 Hi-m dazol - 4- yl)nethylthro]
et iyl am no} - 4- net hoxy- 1, 2; 5-t hi adi azole 1, 1- di oxi de To a wel | stirred

suspensi on of 3, 43 BE4hqQ¥Rpnel )2, 5-thiadi azole 1,1-dioxide (2.0 g; 11.2
mol es) [ prepar egEaCturdgng-tU) he procedure descrlbed inJ. Og.. Chem,

40, 2743 (1975)J TN 200 m— o nmeqgranot—at—abremnt—t 1 th s
solution of 2-] 5-netH§I-IFLjnid zol - 4-y|s)é met hyl t hijo ]e?h§ aﬁ?n@atgﬁéﬁ)
t he di hydrochl ofi de, 2473 g; 11.4 mmol es) sl.gr.epar ed a(cormimg (0. BngLau)
Patent 779, 775]fin 25 of net hgnol Af ter, stirring|for u
met hanol i ¢ sol uji on o%g1he title conpoundgméé pr oduced. T% éﬁ 55
(Silica/[err]:[frr] (36:10)] gavgd Rf = 0. $4C.B. 0. 30 (0.09-1. 0)
3-{2-[(5-Methyl } 1H-i mpdazol - 4- yl)nethylthgoh- (q.3 .91)
ethylanino)-4-(2-prop¥nyl)an1no- , 2, 5- thladlazole 1, 14 d|0X|de qo ?he
met hanol i ¢ sol ufi on of% he produgt of St ep<R-was adde? 7 44bf(0.19-0.81)
2-propynyl am ne} Afteelstirring at anbieng penperaturg foy @ ppnyses.1khe
reaction m xturg 22 ° _
s.C. - 0.57 (0.16-1.84)
24 | s.c. ~ 0.08 (0.02-0.22)
25 s.c. 1.59 (0.48-6.46) .
27 s.c. n350
B S B s.c. - 0.07 (0.02-0.32)
s - s.c., | 0.04 (0.015-0.12)
o . s.c. 0.08 (0.04-0.22)
' . S.C. 0086 (0024-2. 69)
41 S.C. 0.14 (0.07-0.32)
46 . S.C. _ 0.52 (0.08-2.33)
52 .' o S.C. 0.61 (0.15-1.88)
53 Co S.C. 1;65 (0045-4.45)
58 s.c. 0.05 (0.03-0.14)
61 | s.c. .0.07 (0.03-0.14)
65 ’ . S.Ce. "'0.5
70 ' s.c. ~10.0
80 S.C. ' ~0.04
81 _ S.Co. ~0, 04

_*Numbers in parehtheses are the 95% confidence limits



‘was €vapor at ed under reduced pressure, and the residual oil was pl ace
sil'ica gel and chromatographed by gradient elution using nethylene

chl ori de-net hanol. The appropriate fractions were conbined to yield 2.74 ¢
of wpeg title conpound as an oil- -46- An additional purification was
achi eved by com bining the above material with that obtained in an '

I denti cal second experinent and the m xture placed on silica gel and
chromat ogr aphed by gradi ent elution using nmethyl ene chloride- nethanol.

The appropriate fractions were conbined with nethanol and evaporated under
reduced pressure to yield the title cagaaund (2.93 g) as a friable solid,
np. 82-[err]; the NWR spectrum (100 WHz) in [err] dinmethyl sulfoxide showed
the presence of 1/3 nole of nethanol. Anal. Calcd for [err]/[err]: C
45-19; H, 4-?7;2N, 23. 9%onfe dB. e Eonipdunfs 6% Hhis HnweRbioh wedelklsd
18. 45. Exanp R L .. .
3-{2-[ (S Met hg'F?F?f-ii'rrFE&zah-%'!‘%ﬁ)‘?%{-mF%’m dPeth FRFiALed Guinea Pig

met hyl am no- 1R2gbhtt AtgdaaMdst 1, in dtbhai dasteie Pdldtulid roeg Baspeinewac

of "ary met harFAORA] AR e, Heidere bR [ BPRFh pos” Test AGTRIFY) hfle®0
first two tests were. conducted according to the procedures
. described in our colleagues U.S. Patent 4,112,234, The
Heidenhain Pouch Dog Test followed the §eneral procedure
of Grossman and Konturek, Gastroenterology, 66, 517 (1974).

Celite is a registered trademark of the Johns-
Manville Products Corporation for diatomaceqﬁs earth,

Skellysolve B is a registered trademark of the Skelly 0il
' Company for a petroleum ether fraction boiling at 60-68°,
consisting essentially of n-hexane.

The term "flash chromatography" used in some of
: the Examples reférs to a relatively new chromatographic
{echnique described by W. C. Still gg_gl,.ih-J. Org. Chem.,
43, 2923-2925 (1978). It utilizes more finely divided
chromatographic media and pressures somewhat above
atmospheric pressure, to give faster chromatographic

b =

separations.

In the follbwing examples, all temperatures are
given in degrees Centigrade. '



on ice-water bath was added dropwi se over a period of 25 mnutes a solution
of 2-1(5-nethyl-IHimdazol-4-yl)nmethyl- thio]lethylamne (fromthe

di hy sl oride, 3.42 g; 14.0 mmoles) in 25 mM of nethanol. After stirrin
at [, for 20 m nutes, anhydrous nethyl am ne was bubbled into the . -
sol u for 6 mnutes and stirring was continued at anbient tenpera- ture

for I nutes. The reaction m xture was evaporated under reduced pressure
and the residue was placed on 50 g of silica gel and chromat ographed by
gradi ent el ution using nethyl ene chl ort&e=met hanol . The appropriate
fractions -47- were conbined to give 3.2 g of the title conpound. Addi -
tional purification of the product using colum chroma- tography gave-an
anal ytical sanple of the title corfxoamdleslan anorphous solid, np-98-110.
The NMR spectrum (100 MHz) in [err].dinethyl sul f oxi de gave the foll ow ng
.resonances [err]: 7.46 (s, 1H); 3.70 (s, FD 2.53 (t, 2H); 2.86 (s, SFD;
2.72 (t, 213 +{ 2= 1 §5¢Me thil - UErdmidaz ot~ oyl h3g] gghs

26.56; S, 27ro§vﬂ§i)&%& d-f éﬁ@gigéQEQBhe(i Pa{dxible ° 16; N,

26.52; S, 26
3-{2- [(2 Quani di not hi azol - 4- yI)nethyIthlo]ethyIan1no} 4-
(2-[(5- nethyl-lkklnldazol 4-yl ) met hyl t hi o] et hyl ami no} -1, 2,

fé [(S-Methyl-lH—lmldazol fyl)metnglthlo]-

ethylamlno} 4—methoxy-l 2 5—- thladlazole 1, 1-d10x1de

To a welllstirred Suspension'of 3 4;dimethexy-
1,2,5~- thladlazole 1l,1-dioxide (2. 0 g; 11.2 mmoles) [prepared
accordlng to the procedure descrlbed in J. Org. Chem., 40,
2743 (1975)] 1n 200 ml of methanol at ambient temperature

 was added a solutlon of 2—[(5-methy1 1H-1m1dazol- -yl)-
methylth;o]ethylamlne (from the dlhydrochlorlde, 2.73 g3
~ 11.2 mmoles) [prepared accordlng to Belgian Patent 779, 77§TJ
| in 25 ml of methanol. After stirring for 30 minutes, a
_ methanolxc solution of the tltle compound was produced.
" 1+ The TLC (Slllca/CH Clz.CH3OH {90:10)) gave Rf = 0.44.

'B.. -{2-[(S-Hethyl-lH-1mldazol—4-v1)nethylthlo]—
ethylamlno}-4 (2-nropgnyl)am1no-1 2,5~ thladlazole l,1-

dioxide

To the methanollc solutlon of the product of
Step A was added 7 ml of 2-propyny1am1ne. After stirring
at ambient temperature for 20 minutes, the reaction mixture
was evaporated under reduced pressure, and the residual
oil was placed on silica gel and chromatographed by gradient
elution using methylene chloride-methanol. The appropriate
fraetions were combined to yield 2.74 g of the title compound

as an oil.



t hi adi azole 1,1-diexide To a well stirred solution at -10 of 3-{2-1(5-

met hyl -1 -i m dazol - 4-yl ) net hyl t-hi o] et hylam no) - 4- net hoxy- 1, 2, 5- thladlazole
1, 1- di oxi de [prepared fromthe di hydro- chloride of

2-{(S=rret hyl - 1H-i mi dazol -4-yl ) et hyl t hi o}ethyl - amine (2.73 g; 11.2

by the procedure of Step A of Exanple 1] was rapidly added a solution

2-[ (2-guani di no- thiazol-4-yl)nmethylthio]ethylamne (fromthe

di hydrochl oride, 3.41 g; 11.2 mol es) [prepared according to the procedure
described in South African' Patent 78/21291 in 35 ml of nethanol. After
stirring at -10 for 30 m nutes, the solu %-on was all owed to.warmto anbi-ent
tenperature. The reaction-m xture was ev %orated under reduced pressure and
the residue was placed on 45 g of silica gel and chromato- graphed using 1
liter of methylene chl oxhdedaetianl (Q\uﬂiflcat".éﬁ whi3® A QPLE o,

fractions were. conbi ned d evaporat.e the residue (5.82 g) Féced
on 80 g ofaMQﬁﬁﬁﬂﬁnikﬁdggaﬁﬁ PR r%&ﬁkd DBeEnghiagnsd & %mu%ﬁﬁﬁté?11

ethyl acet at esesdthratpedilaeARPAOR itHe ﬁiaa@&renémeéa mlrieﬁcaf%é%%ﬁé
i stered Trade Mar and evapor at ed

t hrough Celit lite is a
hi gh vacuum tgniﬂ"@fd’qw]???% cGFRGHRRY 2315“5}°§su§hn£nﬂ\e&hﬂﬂseléﬁl?blOrlde‘
cont ai ni ng appethdnel £l YTRé 3apbrepdiadidVir#6€iohs. watedSeRH B Ay P¥nt e

NVR spectralﬁégi Awfnanélégéﬁ ratmgﬂagdé¥”£§géggd pressure to yield
the title compound (2.93 g) as a friable solid, mp. 82-103°;
the NMR spectrum (100 MHz) in d6 dimethyl sulfoxlde showed
the presence of 1/3 mole of methanol.
Anal. Calcd for C12 16Nsozszol/BCH OH: C, 42.19; H, 4,97;
N, 23.95; s, 18.27.
Found: C, 42.05;. H, 5.05;
"N, 24.01; S, 18.45,

3

Example 2 -

3-{2-[(S-Methvl-ln-lmldazol-4-21tmethvlthlo]ethvlamlno}-4-

methylamino-1,2,5-thiadiazole 1, 1-dioxide

. To a well stirred suspension of 3,4-dimethoxy-
"t,2,5-thiadiazole 1,1-dioxide (2.5 g; 14.0 mmoles) in

250 ml of dry methanol that had been cooled to 2° in

in ice-water bath was added dropwise over a period of 25
minutes a solution of 2-[(5-methyl-l1H-imidazol-4-yl)methyl-
thio]ethylamine (from the dihydrochloride, 3.42 g; 14.0
mmoles) in 25 ml of methanol. After stirring at 2° for 20
minutes, anhydrous methylamine waé’bubbled into the solution
for 6 minutes and stirring'was continued at ambient tempera-
ture for 30 minutes. The reaction mixture was evaporated
under reduced pressure and the residue was placed on 50 g

of silica gel and chromatographed by gradient elution using
methylene chloride-methanol. The aporopriate fractions



Anal . Calcd for [err]/[err]: C 38.96; H 5. 14 N, 24.34;, S, 22.29. Found

C, 39-08; H 4.96; N, 24.48; S. 22.26. Exanple 4

3-{ - Met hyl -1 Hi m dazol - 4- yl)nethylthlo]ethylanlno} 4-

met i no-1, 2, 5-thi adi azol e 1-oxi de A. . 3, 4-Di met hoxy: 1, 2, 5-t hi adi azoNe~_
1-0 A sol ution of 3,4-dinethoxy-|,2,5 t hi adi azole (35.2 g; 24.1 mmol es)

[ prepared according to the procedure described in J. Og. Chem, 40, 2749
(1975)] i'n. 160 m of chloroformwas added over a period of 3 minutes to a
stirred solution of mchl oroperbenzoic acid (50.7 g; 25.0 mmoles; 85%
assay) in 900 m _ of chloroforn1at 20, using a cooling bath to keep the

exot herm ¢ reaction fro risin [err ft I rri for, 3 hqurs at
anbi ent tenpé?é—??ﬁ%}n e T8 8%$%d$d°€a§ﬁFe§&§;f\ﬁqmﬁéﬂngddlﬁ%
2.0 g of 3, &ichmeek hpxyifi2akiom a:di ae eprodusti Lﬂseldxg‘ O;Follmhﬁucr hrom .d-49-
The organi c sol exttacted w t wo- 3 |ons of a 1%
sol ution ofﬁ@ﬂiﬁé?iwégig & Fﬁ%?ﬁfﬁﬁa fsﬁ%?gﬁ °5r| aﬁﬂF%@aﬁBW&PB&dunder
reduced pre_saaurantamcgrphoéE Gog.mﬂf mpJCBB:-tllORecrmfe;’:llNMRaép@@ti'ﬁﬁm
'sopropyl alQePlufAy e A N ! bk eGP Ul e Ghve TS U11802hq
resonances §: 7 46 (s, IH), 3.70 (s, 2H); 2.53 (t, :2H);
2.86 (s, 3H); 2.72 (t, 23), 2.15 (s, 3H).
: S, 20.27. S
Found (corr. for 1. 60% nzo). C, 37.79; H, 5.16; N, 26.52;
S, 20.24. '

Exémn;e 3
-{i—[(2-Guanidinothiazol-4fyl)methylthio]ethylahino} 4- \;)

{2-[(S—methyl-lH-1m1dazol-4-yl)methylthlo]ethylamlno}-l 2, 5—
thladlazole 1, l-dloxide

)

.To;a well stirred'éolution_at_-lﬂ‘ of 3-{2-[(5-
methyl-1H-imidazol-4-yl)methylthio] ethylamino}-4-methoxy-

- 1,2,5~thiadiazole 1,1~dioxide [prepared from the dihydro-
chloiidg_of 2-{ (5-methyl-1H-imidazol-4-yl)methylthioc}ethyl-
amine (2.73 g; 11.2 mmole) by the procedure of Step A of
Example 1] was rapidly added a solution of 2-[(2-guanidino-
thiazol-4-yl)methylthio] ethylamine (from the dihydrochloride,
3.41 g; 11.2 mmoles) Iprepared according to the §rocedure

- described in South African’ Patent 78/2129] in 35 ml of

methanol. After étirring at -10° for 30 minutes, the
solution was allowed to warm to ambient témperature. The

reactionxﬁixture was evaporated under reduced pressure and
~the residue was placed on 45 g of silica gel and chromato-

graphed using 1 liter of methylene chloride-methanol (4:1).



recrystallization fromisopropyl alcohol gave an anal ytical sanple, np
135-[err]. Anal. Calcd for [ert]:.C, 29.63; H 3.72; N, 17.27; S, 19.77.@;53
Found: C, 29.53; H 3.75; N, 17.26; S, 19.83. B. ;o
3- {A A 5- Met hyl -1 H-i mi dazol - 4-yl ) met hvl t hi 0] -

et hyl am no} - 4- net hyl am no-1, 2, S-t hi adi azol e 1-oxi de A solutlon of

3, 4- di met hoxy-1, 2, 5- thladlazole 1-oxi de obtained fromthe above Step Ais
reacted_wﬁth an equinDIar anount of 2-[(5-nethy|-|H—inidazol-4-y|)nethy|-

t hi ol et hyl am ne and the resulting 3-{2-[(5-nethyl -

i m dazol -4-yl ) met hyl t hi ol et hyl am no} - 4- jyet hoxy- 1, 2, 5 t hi a- di azol e 1-oxide
is treated with an excess of nethyl armi ne, and the t|tIe conpound i s thereby

pr oduced. -50 Exanpl e 5 3-Hydr oxy- 4-( 2-
(5-methyl -| %maeereﬁhaaemae we%tehbo%mﬁf&a ]an@eéaﬁafieéézm e
1, 1- di oxi de net anoli1c solution of 3-{2-[(5 yl-TH

i m dazol - 4- yi)’l#eﬂiﬁﬁl gesdidue hi3 82 s} - Haﬁepﬂé?ﬁdlozi 331 ‘1 mfad#h%mum
1,1-di oxi de pRiaBGEGd lHhridit f6PEEENEE AEiRgeR @ﬁdi@%@ﬁuéﬁoh%freat ed

with a solution of sodi um hy drOX|ﬁ§H|n met hanol t he general procedure of
Exanpl e 12, SFBK BaQQ%99§TWQ$Q%M%%undTF§ 9P@ﬁﬁﬂﬁia?ﬁ) EKEPS(HGE?
combined, filtered through Celite (Celite is a Registered Trade

Mark) and evaporated under Algh vacuum to yield the title conpound .

(2.5 g) as an amorpiious SOlld containing apvroximately 2/3 mole of ethyl
acetate, as ascertalned by the NMR spectruam (100 MHz) in d6 dlnetuyl

- sulfoxide. :

Anal. Calcd for C15824Nio°zs4 2/3C4 8 2. c, 38.96; H, S5.14;
N, 24.34; S, 22.29.
Found: C, 39.08; H, 4.96;
N, 24.48; S5, 22.26.

Example 4

3-{2-[(5-Methyl-1H-imidazol=4~v]l)methylthio}ethvlamino}-4-
- methvlamino=-1l,2,5~thiadiazole l-oxide

A. 3,4-Dimethoxy-l,Z,S-thiadiazole l-oxide

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-chloroperbenzoic acid (50.7 g; 25.0
mmoles; 85% assay) in 900 ml of chloroform at 20°, using
a cooling bath to keep the exothermic reaction from rising
above 32°. After stirring for 3 hours at ampient tempera-
ture, the excess peracid was reacted with an additional

© 2.0 g of 3,4-dimethoxy-1,2,5-thiadiazole and stirred for
1 hour. '



Calcd [err]: C, 35.64; H 4.32; N, 23 09; S 21.13. Found: C, 35.56;.

Anal

H, ; 38, N, 23.01;, S, 21.13. Exanple 6

3-{{ ’3(5 Di net hyl am nonet hyl - 2- furyl ) met hvl t hi o] et hyl am no} - o
4- ylan1no 1,2,5-thiadiazole 1,1-dioxide-and 3,4-bis- N
(2-[ dlnethylan1nonethyl 2- furyl)nethylthlo]ethylan1no}

1, 2, 5-thiadi azol e 1, 1-di-oxi de A

3- {2 [ (5- D met hyl am noet hyl - 2-furyl ) net hyl - thlo]ethylan1no} 4- nethoxy |,

2, 5-thi adi azol e 1, 1-di oxi de A sol ution of

2-[(5- dlnethylan1nonethyl 2-furyl)- methylgki ojethylamne (2.41 g; 11.2

nmol es) [prepared according to the procedure described in Bel gi an Patent
857,388] in 20 mM of dry nethanol was added all at once to a well stirred,
cold [err] suspension of 3,4-dinethoxy- 1,2,5-thiadiazole 1,1-dioxide (2.0
g; 11.2 moles) in 200 m of nethanol. After stirring at 8-[err] for 15

m nutes a nethanolic solution of the title conpound is produced. B.

3-{2-[(5- Dlﬁﬂhylaml¥$§ y%;ﬁ
t hi ol et hyl am no}-4 p%%?%?##?% % hlazo e%fﬁ?°5?8xﬁi§5vﬁr%r883
nethylan1nmlmagrmmaﬂsxbfn§01$h§QiR#E@n[eﬁrFaﬁQQ§dea§h9Q|ﬁ1th 350the

product of n§t g alelie 40U Ind™dv4paEatRY WBRILPUPdabBbal Grbiuties AW

give 47.0 g of product. Recrystallization from lsooropyl
‘alcohol gave the tltle compound (34.0 g) ‘An additional
recrystallization from zsopropyl alcohol gave an analvtlcal
semple, mp 135-137°. _
Anal,. Calcd for C4HGN2035 C, 29.63; g, 3.72; N, 17.27;
' s, 19.77. 4 _
Found: C, 29.53; H, 3.75; N, 17.26;
s, 19.83. i

! B, 3—{2-[(S-Methyl-la-imldazol-4-yl)metﬁvlthlo]-
ethylamlno}-4-methv1am1no—1 2,5-thiadiazole l—oxlde

3

A solution of 3, 4-dlmethcxy-l 2, S-thxadlazole
l-oxlde obtained from the above Step A is reacted with an
equlmolar amount of 2-[(5-methy1—ln-1m1dazol-4-y1)methyl-
~ thiolethylamine and the resulting 3-{2-[(5-methyl-1E-

1m1dazol-4-y1)methylth;o]ethylamzno}-4-methoxy-l 2,5-thia-
'diazole l-oxide is treated w1th an excess of methylamine,
and the title compound is thereby produced.



m xture was evaporated under reduced pressure. The residue -52- was

pl aced on 45 g of silica gel and chronat ographed using a gradient el ut}
of methyl ene chl oride-nmethanol. The appropriate fractions, using netﬂéggﬁe
chl acivde- net hanol "(95:5) were conbined in nmethanol, filtered through <
Celite, and then concentrated under reduced pressure to give product.
Recrystal lization from nethanol :yielded the-title conpound (1.76 g); - np
82-[err]; the NWR spectrum (100 MHz) in d6 dinethyl sulfoxide showed the
presence of 2/3 nole of. nethanol. Anal. Calcd for [err]/[err]: C, 43.10;
H 6.26; N, 18.38; S. 16.83. Found (corrggfor 1.72%[err]): C 43.30; H,
6.12; .N, 18.57; S, 16.96. C 3,4-Bis-(2-P(5-dinethylaninonethyl-z-furyl)-
met hyl t hi o] et hyl am no}-1, 2, 5-thi adi azol e-1, 1-di oxi de The sl ower el uting
conponent using methyl ene chl oride-methanol (9:1) fromthe chromatography
in Step B was placed on 45 g of gum' ggm gxi de and chromat ographed using a
gradient elution of ethyl acetat The appropriate fraction:-was
evaporated and the residue triturated under ether-acetonitrile to give a

colorl ess,sqli.d whic S || egte filtration toyield t t.itle
conpound %z%zéiﬁﬁzﬁgzifiLiggaE%égifgﬁztﬂiégé23r4‘Y ) febnbREnlid) -

ethylamino}=1,2,5-thiadiazole 1,1-dioxide

When a methanolic solution of 3-{2-~{(5-methyl-1H-
imidazol-4~yl)methylthio] ethylamino}~4-methoxy-1,2,5=- "
thiadiazole 1,l-dioxide [prepared by the procedure of
Step A of Example 1] is treated with a solution of sodium
hydroxide in methanol by the general procedure of Example 12,
Step B, the title compound is produced, mp 263-265° (dec)..

JAnal. Calcd CSHL3NSSZO3§ C,'35,64;'H, 4.32; N, 2;.09;
' s, 21.13.
Found: C, 35.56; E, 4.38; N, 23.01;
- s, 21.13. '
Example 6

3-{2-[(S—Dimethylaminomethyl—z-fu:yl)methvlthio]ethylamino}-
.4-metny1amino-l,2,S—thiadiazole l,l-dioxide and 3,4-bis-
{2-[(S-dimethylaminomethz;-z-fu;yl)methylthio}ethylamino}-
1,2,5-thiadiazole 1,l-dioxide




Anal .~ Calcd for [err]: C .47.12; H, 6.47; N, 14.99; S, 17.15. Found: C,
47 285.'H, 6.48; N, 15.09; S, 17. 39 Calcd for [err] = 3.21% Found [err] =

7~ -53- Exanple 7 -
L/ 5- Di net hyl ami honet hyl - 2-furyl ) net hvl t hi o] et hyl - - L
am no}-4-ethylam no-1, 2,5-thi adi azol e 1, 1-di.oxide A solution of .
- 2-[(5-di net hyl am nonet hyl -2-furyl)- nethylthio]lethylamne (2.41 g; 11.2
mmoles) in 20 M of. dry nmethanol was added all at once to a well stirred
cold [err] suspension of 3,4-dinmethoxy-1,2,5-thiadiazole 1,1- dioxide (2.0
g; 11.2 mmoles) in 200 M of nethanol. -Bfier stirring for 15 m nutes at
1-[err], ethylamne (4.0 nl) was added and stirring was conti nued at
apprOX|nater 5 for 20 mnutes. The reaction m xture was evaporated under
reduced pressure and the residue was placed on 46 g .of silica gel and
chr omat ogr aphed using a gradi ent elution of nethyl ene-chloride-nethanol.
The appropriate fractions were conbi ned, evaporated and the gel ati nous
residue triturated under ether and filtered to give the product as a
colorless solid (2.81 g). Two recrystalllzatlons fron1nethano| and drying
over [err] at a#rbi ent. teqye ature

: A. - —((S-Dlmethylamlnoethyl-z furyl)methyl-

thid]ethylamino} 4-methoxy-1,2,5-thiadiazole 1,l-dioxide

, A solution of 2-[(5-dimethylaminomethyl-2-furyl)~
methylthiolethylamine (2.41 g; 11.2 mmoles) [prepared:
according to_the procedure described in Belgian Patent
857,388] in 20 ml of dry methanol was added all at once

. to a well stirred, cold (8°) suspension of 3,4-dimethoxy-
_1,2,5-thiadiazole 1,1-dioxide (2.0 g; 11.2 mmoles) in
200 ml of methanol. AZter stirring at 8-10° for 15 minute
a methanolic solution of the ‘title compound is produced.

_ B. 3-{2-[(S—Dlmethylamlnoethvl-2—fu:yl)methyl-
thlo]ethylamlno} 4-methylamino-1l,2,5-thiadiazole 1,1~
dioxide

Anhydrous methylamine was bubbled into the cooled
(1°) methanolic solution of the product of Step A for 6
minutes. Stirring was continued for 10 minutes and the
mixture was evaporated under reduced pressure. The residue



for 17 hours yielded the title conpound, np 155-[err] with variable
sintering at 94-[err]; the NWR spectrum (100 MHz) in d6 dinmethyl sulf '
showed t he presence of approxi- mateiy 0.8 noles of nmethanol. Anal. Calcd .
forJerr]: C, 44.54; H 6.62; N, 17.55; S, 16.07. Found: C, 44.35; H, '
6.58; -N, 17.44; S, 16.18. -54- Exanple 8

3-(2-[(5- Dlrrethyl am nonet hyl - 2-furyl ) net hvl t hi o] et hyl -

am no) - 4- (2- propynyl )am no- 1, 2, 5-t hi adi azol e 1, 1-di oxi de A sol ution of

2-[ (5-di et hyl am nonet hyl -2-furyl)- nethylthiolethylamne (2.41 g; 11.2
~mmoles) in 20 mM of dry nmethanol was add€d dropwi se over a period of 25
mnutes to a well stirred cold [err] suspension of 3,4-dinethoxy-1,2,5-

t hi adi azole 1,1-dioxide (2.0 g; 11.2 mmoles) in 200 nm of nmethanol. After
stirring at 1whsrppab@dzhhrﬁ5nQeef aildrcat g@l @mdzqhnqmmybanaohe@4u$nng

in 10 m of diy net e?f%lftﬁ%l%@x%e e%q:fé IXdPHaNRS .t haie

continued at SnBrést ?bnpera i reacti on. m xture was
evapor at ed undpprppawaﬁt[ﬁmngumenandushagrmahhxi&nﬁ;qhkmkddgnﬂgahgmﬁl

sljica gel anqogisnREId AR ded "on n@kAdRRA!, Fiidole &’ftﬂféﬂghe'@.‘él te,
chl ori de- net hanol’” “The "appropriate actions were co eva orate
and then concentrated under reduced pressure to give
product. _Recrystalllzatlon from methanol yielded the
title compound (1.76 g), mp 82-90°; the NMR spectrum
- (100 MHZ) in d6 dimethyl sulfoxide showed the presence
of 2/3 mole of methanol.
Anal. Calcd for C13H21N50352'2/3CH3OH: C, 43.10; H, 6.26;
' N, 18.38; S, 16.83.
Found (corr. for 1.72% Hzo): C, 43.30; H, 6.12;

N, 18.57; S, 16.96.

C. 3,4-Bis~{2-[(5-dimethylaminomethyl-2-furyl)-
_metbylthio]ethylamiuo}-l,z,S-thiadiazole 1,1-dioxide

'The'SIOWer eluting component using methylene .
‘chloride-methanol (9:1) from the chromatography in Step B
was pleeed on 45 g of aluminum oxide'and'chromategraphed
using a gradient elution of ethyl aceﬁate-methanol. The
appropriate fraction was evaporated and the residue
triturated under ether-acetonitrile to give a colorless
solid which was collected by filtration to yield the title
compound (428 mg) as a monohydrate, mp 92.5-96°. |
‘Anal. Calcd for C,,H,,N.S,0,°H,0: C, 47.12; H, 6.47;

' N, 14.99; s, 17.15.
Found: C, 47.28; H, 6.48;
" N, 15.09; s, 17.39.

Calcd for H,0 = 3.21%; '

2
Found H,O 3.32%

2



crystal lized fromnethanol to give 4.0 g of product. Recrystalllzatlon from
met | and then fromisopropyl alcohol yielded the title compound (2.90
g), 92-[err]; the NVMR spectrum (100 MHz) in [err] dinmethyl sulfoxide-

sho t he product to be solvated with 1 hole of nethanol. Anal. Calcd *of
[err C, 46.25; H, 6.06; N, 16.85; S, 15.43. Found: C, 46.36; H, 6.22; N

16.95;- S, 15.73. -55- Exanple 9 3-Methyl am no-4-{2-[(5-{[

‘N- et hyl - N- (2- propynyl ) am no] -

met hvl } - 2-furyl ) met hyl t hi o] et hyl am no}g4..2, 5-t hi adi azol e 1, 1-di oxi de A

5-{[ N-met hyl -N- (2-propynyl )am no] net hyl }-2- furannet hanol To furfuryl

al cohol (2.49 g; 25.4 mmoles) which was cooled in an ice-water bath to 5
was added N-nethyl - propargyl am neExamobehffori de (4.0 g; 37.9 mmol es)- and
40% formalin (3.13 m; 41.7 mmoles), and the mixture stirred while all owed
to reach anbi ent tenperature After 1 hour of stirring the sol ution-was

al | oned to s3-efi2-§(s ammnl@mcanethxloa-zf %leﬁhemigm
m xture was_ pour nt, 3 le:ltE" ' Cl-% Qxégé’ aqueous

NaCH and ext¥ee

A solution of 2- [(5~dlmethylan1nomethyl -2-furyl) -
methylthiolethylamine (2.41 g; 11l.2 mmoles) 1n 20 ml of.
‘dry methanol was added all at once to a well stlrred cold
(1°) suspension of 3,4-dimethoxy-1, 2 5-thiadiazole 1,1~
dioxide (2.0 g; 11.2 mmoles) in 200 ml of methanol. After
stirring for 15 minutes at 1-5°, ethylamlne (4.0 nl) was
added and stirring was continued at approxlmately 5° for

' 20 minutes. The reaction mixture was evaporated under
-++-s reduced pressure and the residue was placed on 46 g of .
silica gel and chromatographed nsiné a gradient elution =’
- of methYlene'chloride-methanol; mhe:approp:iate fractions
were  combined, evaporatea and the gelafinoﬁs'residue
triturated under ether and filtered to give the product
as a colorless solld (2.81 g). Two recrystallizations
from methanol and drylng over P2 5 at ambient temperature
for 17 hours yielded the title compound, mp 155-160° wlth
variable sintering at 94-96°; the NMR spectrum (100 MHz)
in d6 dimethyl sulfoxide showed the presence of approxi-
mately 0.8 moles of methanol. o
Anal. Calcd for °14323“s°3sz 0.8CH,0H: C, 44_.'54; H, 6.62;
- N, 17.55; s, 16.07.
.FPound: C, 44;35; H, 6.58;
M, 17.44; s, 16.18,



The conbi ned organi ¢ phase was dried, filtered and evap- orated under
reduced pressure to give the product as an oil (quantitative yield).
Vacuum distillation yielded the title conpound bp 102-[err]/0.3 mm Hg.

Anal\._Cal cd for [err]: C, 67.02; H 7.31; N 7.82. Found: C 66.80; H,

7.44; N, 7.93,"B.  2-[(5-{[ N-Met hyl - N—(2 propynyl)an1no] :
nmet hyl }-2-furyl ) met hyl t hi ol et hyl am ne A sol uti on of '
S-{[ N-net hyl - N- (2- propynyl ) am no] - nethyl}-Z-furarunethanoI (40.0 g;

mol es) [prepared in -56- Step Al ? 100 ml of ice-cold concentra " HC
was added to a cold [err] stirred solution of cysteam ne hydrochloride

(27.9 g; 24.6 mmoles) in 125 mM of concentrated hydrochloric acid. The
solution was allowed to stand at-Oé&gmﬁIg/a days, and then at anbient
tenperature for 7 hours to conpl et i on. The reaction m xture was
cooled in an ice-water bath, difuted with 200 m of water, made strongly
al kal ine w t4. @424 pguUSOHar @émx?a’&iné@%ﬂl-eﬁ’f%bi%‘@ttﬂbﬁﬁf&] @enihans of
nmet hyl ene chrurrd ; d
evapor at ed B0} Py B ‘ S ides6. 4
- g). Arapid vacuumdistillation of the oi | ylelded the title conpound bp

136-[err]/0.2 mm Hg. Anal Cal.cd for errg C. 60.47; H 7.61;, N,
11. 76: A solution of Z-[(5-dimethylaminomethyl-2-furyl)-

methylthio] ethylamine (2.41 g; 11.2 mmoles) in 20 ml of dry
methanol was added dropwise over a period of 25 minutes to

a well_stirred cold (1°) su;pension of 3,4-dimethoxv-1,2,5-
" thiadiazole 1,l1-dioxide (2.0 g; 11.2 mmoles) in 200 ml
of methanol. After stirring at 1-2° for 15 minutes, a
.'-solutlon of 2-propynylamine (4.0 ml) in 10 ml of dry
methanol was added all at once, and stirring was then
% _.% continued at ambient temperature for 1 hour. The reaction
— mixture was evaporated under reduced pressure and the
o i residue was placeéd on 50 g of silica gel and chfomatograpbed
.4using a gradient elution of methylene chloride~-methanol.
. The appropriate fractions were cdmbined} evaporated and
=+ crystallized from methanol to give 4.0 g of product.
Recrystalllzatlon from methanol and then from isopropyl
alcohol yielded the title compound (2.90 g), mp 92-100°;
the NMR spectrum (100 MHz) in dg dimethyl sulfoxide showed
the product to be solvated with 1 mole of methanol.
~ Anal. Calcd for C;gH,;Ng0;5,°CH,O0H: C, 46.25; H, 6.06;
' ' _ N, 16.85; s, 15.43.
Found: C, 46.36; H, 6.22;
N, 16.95; S, 15.73.



S, 13.46. Found: C, 59.82; H, 7.68; N, 11.61; S, 13.27. C
3- Met hyl ami no-4-{2-[ (5-{[ N- et hyl - N- ( 2-
propynyl ) am no] net hyl - 2- f uryl ) net hyl t hi o] et hyl ami no}-1, 2, 5- thiadiazole
oxide To a stirred cold [err] suspension of 3,4- ..
oxy-1,2,5-thiadiazole 1,I-dioxide (2.0 g; 11.2 mmoles) in 200 m of
t hanol was added a solutlon of 2-[(5-{[N nethyl-N (2-propynyl)
anm no] net hy| } - 2- furvl)methylthio]- ethylanmine (2.68 g; 11.2 nmol es)
[‘prepared in Step B]. After stirring &~ 3-[err] for 15 mi nutes, nethylam ne
was bubbled info the solution for 16 nminutes. The reaction nixture was
evaporat ed under reduced pressure and the oily residue was placed on 100 g
of silica gel and chromatographed uéﬁﬁ?éi%midlent of '
acetonitrile-nmethanol. The appropriate fractions vere conbi ned and
rechronatograph qlon 100 g,o0 5|I|c..¢-l ) adient of et hyl ene
chl ori de- e I 5 '
met hyl ene clﬂieﬁ’nvd.e}-emdf@xjrl meczdywthlioli%taf nmew 2Trse-tetq1w@ﬂazatnase
was brought T O W Lh 5% aqueous HO and the separated ol was extracted
with three &a&dgiﬂﬁiﬁenethylene chloride. The conbined extracts were
dried, flltered and evaporated under reduced pressure. '

' A. 5- {[N;methvl-N-(Z—oropynxl)amlno]methyl} 2-

' lfuranﬁethanol

Tb furfuryl alcohol (2.49 g 25 4 mmoles) whlch
was cooled in an ice-water bath to 5° was added ‘N-methyvl-
propargylamine hydrochloride (4.0 g; 37.9 nmoles) and 40%
formalin (3.13 ml; 41.7 mmoles), and the mixture stirred
while allowed to reach amoient temperature. After 1 hour
of stirring the solution-was allowed to stand at ambient \J
temperature for 4—1/2 days. The reaction mixture was
poured lnto ice water, made strongly basic with 40% aqueous
NaOH and extracted with five portlons of methylene chloride.
The comblned organic phase was dried, letered and evap-
orated under reduced pressure to give the product as an
oil (cuantltatlve yleld). Vacuum distillation yielded
the tltle comoound, bp 102—106’/0 3 mm Hg.

Anal. Calcd for C,,H,.NO,: C, 67.02; H, 7.31; N, 7.82.

1071372 _
Found. C, 660805 H' 7.44: N_' 7-93‘

B. - 2-{ (5-{ [N-Methyl-N=-{2-prooynvl)amino] -
= methyl}-2-£ury1)methglthio]ethylamine'

A solution of 5-{[N-methyl-N-(2-propynyl)amino}-
methyl}-2-furanmethanol (40.0 g; 223 mmoles) [prepared in



‘to gi've product as a foam Recrystallization fromisopropyl alcohol yielded
the title conpound, np 50-51, clear nelt 54-[err]; the NWR spectru :
MHz) in [err] dinmethyl sulfoxide showed the presence of approxi mat 4
nol e_of isopropyl alcohol. Anal. Calcd for [err]  : C,  47.47; —5782;-
N, 17.57; S, 16.09. Found: C, 47:51; H, 6.21; N, 16.40; S, 15.97. Exanple-
10 3-{2-[(5-D met hyl am nonet hyl - 3-net hyl -2-furyl )nethyl thio | -

et hyl am no} - 4- net hyl am no- 1, 2, 5-t hi adi azol,e 1, 1-di oxi de A.
S-D_nethylaninonethyl-3-nethy|-2-furggg§thanol A m xture containing
3-nethyl -2-furfuryl alcohol (11.2 g; 0.1 nole (prepared according to the
procedure described in J. Am Chem Soc., 72, 2195 (1950)}, dinethyl- am ne

\ _ 0
0’15 ol o) SeP & Fhdiod a3 BF ettt QSRR ST WAL Adiedl
anbi ent t eAp@cddur(S dYheshigred Fpduddom iah cpsthemise hyrdrmrhionide on a
e Do LB folel, i Y SESLbhEdn Ul UGB
organi ¢ phasdddri &he f$olutddnanaseadjovwackdtangbandedicd’ Fassirk/20
yield the ghils® GHEPOMKL LB ambient temperature for 7 hours to
complete the reaction. The reaction mixture was cooled in
an ice-water bath, diluted with 200 ml of water, made
strongly alkaline with 40% agueous NaOH, and then extracted
with three portions of methylene chloride. The combined organic
‘phase was dried, filtered, and evaporated under reduced
pressure to give the product as a thick oil (46.4 g). A
rapid vacuum distillation of the oil yielded the title
~compound, bp 136~140°/0.2 mm Hg. ' _
Anal. Calcd for Cy,H,gN,0S: C, 60.47; H, 7.61; N, 11.76;
~ , S, 13.46. '
B Found: C, 59.82; H, 7.68; N,:11.61;
S, 13.27. '

o
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C. 3;Méthy1amino—4*{2-[(5—{[N—metgxl-n—{z-
propynyl)amino]methyl-2-furyl)methylthio] ethylamino}-1,2,5~
thiadiazole 1,l-dioxide

To a stirred cold (3°) suspension of 3,4-
dimethoxy-1,2,5-thiadiazole 1l,l1-dioxide (2.0 g; 1l.2 mmoles)
in 200 ml of dry methanol was added a solution of 2-[(5-{ [N~
methyl-N—(2¥propyﬁyl)amino]methyl}-2—furyl)methylthio]—
ethylamine (2.68 g; 11.2 mmoles) [prepared in Step B].

After stirring at 3-7° for 15 minutes, methylamine was
bubbled into the solution for 16 minutes. The reaction

. mixturé was evaporated under reduced pressure and the oily
residue was placed on 100 g of silica gel and chromatographed
using a gradient of-acetonitrile-methanol. The aporopriate
fractions were combined and rechromatographed on 100 g
of silica gel using a gradient of methylene chloride-
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88-96/0.05-0.08 mm Hg. B. 2-[(5-Di et hyl am nonet hyl - 3- met hvl - 2-furyl) -

#kYry | t hi o] et hyl amine To a sol ution of 2-am noethanethiol hydrochloride

Wg; 20.0 mmoles) in 20 m of concentrated HCl that was cooled in aQ;/
Hlt. bath to -10 was added dropw se _ -
et hyl am nonet hyl - 3- et hyl - 2- f ur annet hanok (3.38 g; 20.0 mmol es)
[prepared in Step Al, and the mixture stirred for .15 minutes then allowed
to stand in the cold (0) overnight. #Ter 17 hours the cold solution was
made strongly basic with aqueous KOH solution and then extracted with five
portions of nmethylene chloride. The conbined organic phase was dried, :
filtered andetdManeLat ed:umchegspfeﬂmia&eprm:ams) va¢! dikke liidd eucormound

24{%6[?é cxﬁ%%ﬁngﬂF % énn%gghﬁptfacted with 1% aqueous NaOH.
furyl) met hythéi agabbusaphuge wast brbaghto-th H1B-9 hrbehd6azakmebus di oxi de
Wien a net spensi on of thoxy hi adi azple 1,1-dioxide
i's reactedq%&fhaﬁ# 8§E|ﬁﬁﬁﬂr%§%€n?l was extfaéte& £EhoERES |

2- [ (5- di mretpytadbngnehylethying| cRlbuide).netined ccbﬂ%mheahsebw.aawts

0 e s Phgt S AL gt jder zesucea pressuze

-ethylamruﬂtd-@f#éopyeﬂu&ﬂ&&éuadfaamLe Rabﬂysbalknzstionafmmeth an
excess of nplINl8ByPCa1kindl [y fafQTHOME 13 1 ENpLiRYCES s0- s1°,
_:clear melt S54-56°; the NMR spectrum (100 MHZz) in D6
dimethyl sulfoxide showed the presence of aporoxlnately

1/4 mole of 1sopropy1 alcohol. _
"Anal, Calcd for 015321N50352 1/4C3H80. C( 47.47; H, 5.82;
' N, 17.57; s, 16.09.
. N' 16-40; S, 150970u

Example_lo

_3-{2-[(5-Dimethylaminomethyl-3-methyl-2-furyl)methylthio]- -
ethylamino}—4-methy1amino-l;2,54thiadiazole'l,l-dioxide

A. S-Dimethglaminomethyl—3-methv142-furanmethanol

A mixture containing B?methyi-zéfurfuryl.alcohol
.€11.2 g; 0.1 mole [prepared accafding to the procedure
described in J. Am. Chem. Soc., 72, 2135 (1950)), dimethyl-
amine hydrochloride (12.23 g; 0.15 mole) and 37% aqueous
formaldehyde (12 ml, 0.15 mole) was stirred for 2.5 hours at
approximately 5‘1 and then at ambient temperature overnight.
The solution was heated for 10 minutes on a steam bath,
diluted with 12 ml of water and basified with sodium car-
bonate. The mixture was extracted with ethyl acetate, and



Exanpl e 11 3-{2-[(5-D nethyl am nonet hyl - 4- et hvl - 2- furyl)nethylthlo]

et hyl ami no} - 4- net hyl ani no- 1, 2, 5-t hi adi azol e 1, 1- di oxi de ‘A

2- Di met hyl am nomet hyl - 3- nethylfuran A stirred solution of

3-nmethyl -2-furfuryl "al cohol (25.2 g;" 22.5 nmol es) and triethyl anine (

g; 27.0 mmoles) in 200 mM of methylene chloride was cooled to [err] in an.
i ce-salt bath and a solution of thionyl chloride (18.0 m, 24.8 mmles) in
30 m of methylene chloride was added dropw se, keeping the tenperature
between -10 to [err]. After 15 m nutes;58he m xture was poured into

I ce-water and the organic | ayer was separated. The nethyl ene chloride
phase containi ng 3-methyl -2-chl oromet hyl furan was added to a stirred

sol ution, aliherplaafliclidfRidy | Ae, (281c8-8a 3l oVBbERALEA GRS Of
absol ut e et hanol 8 the*resulting, sblution was stirr at anbi ent

t enperat ure :@éuqedhaa%o% teariebd Ehet tiélfasaneedndr eBPunder reduced
pressure andsébgs/gsbgu% W8S R with 400 M of water, nade strongly
basic with 40% aqueous NaOH and € tracted with five portlons of nethyl ene .
chl oride. The conbi ned extracts were dried, filtered and evaporat ed under

reduced pressure to yigld éﬁ.p(g_ﬁmé%gggiéhhﬁoﬁg%ﬁg ,pgtﬁél[.gr_rf]ljrgﬁ)mn
Hg. A TLC. Slllca/|err!l

2- Chl or onet t -3- methylfuran To a sol ution of
2- di met hyl am nornet hyl - 3- et hyl - furan (6.5 g; 37.0 nmol es) [prepared in
Step Al in 250.m '

To a solution of 2-aminoéthanethiol hydrochloride
(2.27 g; 20.0 mmoles) in 20 ml of conééntrated_ﬁCl that
' was cdoled in an ice-salt bath to -10° was added dropwise
5-dimethy1amiﬂomethyl-3—methyl-z—furanmethanol (3.38 g}
20.0 mmoles) [prepared in Step A], 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 with aqueous KOH solution and then extracted
<1 with five portions'of methylene chloridé. The combined organic
phase was dried, filtered and evaporated under reduced
pressure to vield the t1tle compound (4.16 g), bp 110-120°/

0.1 mm Hg.

C. 3-{2-( (S-Dlmethvlamlnomethyl -3-methvl-2-
furvl)methylthlo]ethylamlno} ~4-methvlamino-1,2,5~-thia-
diazole 1,l-dioxide

When a methanol suspension of 3,4-dimethoxy-
1 2,5-thiadiazole 1,l-dioxide is reacted with an equimolar
amount of 2-[(S-d1methylam1nomethy1-3-methvl -2-furyl)methyl-
thio]ethylamine [prepared in Step B] and the resultant
3—{2—{(S—dimethylaminomgthylé3—methy1~2—furyl)méthylthio]—
ethylamino}-4-methoxy-1,2,5-thiadiazole 1,l-dioxide is
treated with an excess of methylamine, the title compound
is thereby prodﬁced. '

- —————— C e D i, -



-60- of chl orof ormwas added par af or mal dehyde (1.67 g; 55.7 nmol es) and
zinc chIorlde (312 nmg), and a slow stream of HCL gas was bubbl ed through

[ ptirring at anbient tenperature for 15 minutes. Stirring was

ued for 2 hours, then HO gas was bubbl ed through for 15 m nutes éﬂﬂ .
ure stirred for 1 hour. At this time addi- tional paraforml dehyde
55.7 mmol es). was added to the reaction m xture and a sl ow stream
of HA gas was passed through for 15 mnutes. After stirring at anbient-
tenperature for 18 hours, the reacti otP¥ixture was filtered through Celite
and the filtrate evaporated under reduced pressure to yield the title
conpound (4.97 g) which crystallized-upon standing and was used w t hout
further purification in Step C Thééﬁﬂﬂﬂﬁbehlrunt-(GO MHz) in CDCl3 gave
the follow ng resonances 8: 6.33 (s, 1H); 4.55 (s, ZFD 4 30 (d, 2H); 2.83
(d, 6H); 2.1 .C. . 2- [(5 D|rrethylamnorreth thyl - 2-furyl )-

met hyl t hi oBef}s ethy Laminomng thy 140 Eﬂiﬁi:

-met hyl - 3- ”et;h%tiawl%)(-?a]&néah%ﬁaﬂnml QS,)s-(me&etséoue 3qu-<ﬁokﬂd80 rﬂ of

concentr at
added 2-am noet hanet hi ol hydrochl oride (392 ng, 3.45 nnDIes), and the

m xture was ‘A. 2-Dimethylaminomethyl-3-methylfuran .

_ A stirred solution of 3-methyl-2-furfuryl alcohol
(25 2 g; 22 5 mmoles) and trlethylamlne (27 3 g; 27.0
mmoles) in 200 ml of methylene chlorlde was cooled to -15°
in an 1ce-salt bath and a solutlon of thlonyl chloride
(18 0 ml, 24.8 mmoles) in 30 ml of methylene chloride was .
| added droawlse,_keeping the tenperature between —lO to -15°.
After 15 mlnutes, the mixture was poured into. zce-water and
the organ;c layer was separated. The methylene chlorlde \-)
phase contalnlng 3-methyl Z-chloromethylfuran was added to
a stirred solutzon, at 0°, of dimethylamine (137.0 g;
3.04 moles) in 400 ml of absolute ethanol and the resultlng
}solutzon was stlrred at ambient temperature for 17 hours.
The reaction mixture was.evaporated under reduced pressure
end the residue was mixed with 400 ml of water, made
strengly_basic with 40% equeous NaOH and extracted with five
pdrtions of methylene chloride. The combined extracts were
dried, filtered and evaporated under reduced pressure to
yield 26.0 g of the title compound, bp 64-70°/20 mm Hg.
A TLC .[Silica/CHC1,:CH,OH (85:15)] gave Rf = 0.50.

" B. 2-Chloromethyl-S5-dimethylaminomethyl-3-

'methylfuran

: - Te a solution of 2-dimethylaminomethyl—3—methyl-
furan (6.5 g; 37.0 mmoles) [prepared in Step A] in 250 ml



stirfed for 30 minutes. The solution was allowed to stand at O for 3 days,
t hen made strongly basic with 50% aqueous KOH, diluted with water and.

extracted with five portions of nethylene chloride. The conbined e cf_
was\dried, filtered and evaporated under reduced pressure to yi he
title conpound as an oil. The product was dissolved in absolute et |,

treated with anhydrous hydrogen chloride and evaporated under reduced
pressure. The residue was dissolved in hot isopropyl alcohol, treated with
charcoal, filtered and concentrated to6@rystallize the hydrochlorlde salt.
Recrystallization fromisopropyl alcohol yielded the title conpound as the
di hydrochl oride salt, np 185-[err] (dec). D. 3-{2-[(5-Dm

et hyl am norretfh;thiérmfanﬂ “as added parafomaldehyde (L.67 g; S5.7

furyl)methyl thioleth n1no hj adi azol e 1 di oxi de
When a'met hﬁﬂSIlle% %fééf‘g gxy"‘ﬁ?)z' 2143 7 599 § Temyii de
i's reacted wncthgas ea&lmﬂhbléﬂmmeoﬂﬁh while stirring at ambient

2-[ (5-di net anlnrmthy th furw et h t hi ol et hyl amn
prepared | npé\g rafure, 4% fi | rirr %g was conm{nued %or

3-{2-[(5- dlzehbytavlmhmﬁfﬂnllhauHth Bubbmﬂﬁrﬁﬁﬁquqmlﬁ¢r 15 minutes
oty am 10} SAATEARCRE e L ERATRE I PP dR A SRR W
tional paraformaldehyde (1.67 g; 55.7 mmoles) was added
to the reaction mixture and a slow stream of HCl gas
.was passed through for 15 minutes. After sfirring at
‘ ambient temperature for 18 hours, the reaction mixture
was filtered through Celite and the filtrate evaporated
' 'under reduced pressure to yield the title compound (4.97 g)
which crystallized upon standing and was used without
further purification in step C. '

~;31 ~ The NMR spectrum (60 MHz) in CBCly gave the
' following resonances §: 6.33 (s, '1H); 4.55 (s, 2H);
4.30 (4, 2H); 2.83 (4, 6H); 2.13 (s, 3H)

C. 2-{(5-Dimethvlaminomethyl-4-methvl-2-furvl)-
methvlthio] ethylamine

To a solution of 2-chloromethyl-5-dimethvlamino-
methyl-3-methylfuran (773 mg, 3.45 mmoles) [prepared in
Step B] in 20 ml of concentrated hydrochloric acid that
was cooled in an ice-water bath was added Z-amihgethaﬁethiol
hydrochloride (392 mg, 3.45 mmoles), and the mixture was
stirred for 30 minutes. The solution was allowed to stand

* at 0° for 3 davs, then made strongly basic with 50%

aqueous KOH, diluted with water and extracted with five
pértions of methylene chloride. The combined extract was
dried, filtered and evaporated under reduced pressure to



3-{ - Di et hyl am nonet hyl - 2-furyl ) met hyl t hi o] et hyl am no} - -

4- y-1,2,5-thiadi azol e 1, 1-di oxi de A
3-{ - Di net.hyl am nonet hyl - 2- f uryl ) met hyl - .

~ t hi ot¢t hyl ami no} - 4- net hoxy- 1, 2, 5-t hi adi azol e 1, 1-di oxi de A solution of “’_
2-[ (5-di net hyl am nonet hyl - 2-furyl - -62- nethylthiol ethylamne (2.14 g;

10.0 mmoles) in 23 mM of dry nethanol was added dropwi se over 35 mnutes to
a well stirred suspension of 3,4-diné#ﬂﬁky-l,Z,S-thiadiazole 1, 1- dioxide
(1.78 g; 10.0 mmoles) in 180 m of dry nethanol that had been cooled to
[er] in an ice-water bath. After 15 minutes at [err], a nethanol solution

of the title,c nd i, produced. TLC erJca/[err] lerr] (9:1)] gave K
= 0.48. A 2¥beﬂ1qp§ﬂ tlg FPRPSBR F@na\[Fbs"‘n]aﬂe acidic with 6.0N HCL and

.evapor at ed under reduced pressure wi thout heating to yield the title
conpound as the hydr orid The NMR speciru 1 in [err]
gave the fol | owi ng rg‘g’&]é?ﬁ%‘gu? VRS 81559 é)di %%éggt‘&e ’lfglill (s,
2H); 4.0 (Strékﬂ:edi’»wﬁ‘i:l'( an roﬁs3ﬁ (i'&:'o %@ clﬂ&&&é afld ev&gﬁﬁ -{€ed 2H) .
B. 3-{2-] %hneth onetgg %¥ ¥d
t hi o] et hyI a‘f‘ﬁ‘ oF-5e §7‘ Pre ‘Sthr adrgz &l ue Jra%i 44s981vee it hanol i c
solutlon(ﬁh¢belsbpdb@ykﬁafﬁdmoﬂ, eﬁehtddt@ﬂlhrbﬁﬁr¢6§1wﬁEQudﬁﬁéH was
added a sol Utéogogéexsm a mc? géoéjtdgtgi&keztes t(hz' r?rocglor Iess lil..n 25 m
Recrystalllzatlon from isopropyl alcohol yielded the title
.+ compound as the dlhydrochlorlde salt, mp 185-190° (dec).
-
D. 3- {2-[(S-Dlnethylamlnomethyl 4-methyl-2-
furyl)methylthlo]etﬁylamlno} 4-methzlam1no—l 2,5~ thladlazole
1, 1-dlox1de _

_ When a methanol suspension of 3,4—dimethoxy-1,2,$‘)
;j':thiadiazole 1l,1-dioxide is reacted with an equiﬁoler i
" amount of 2-[(5-dimethylaminomethyl-4-methyl-2-furyl)methyl—
" thioc]ethylamine [prepared in Step C] and the resultant
3—{2—[(S-Gimethyiaminomethyl—4-methyl-z-furyl)me;hyltb;o]—
ethylamind}f4fmethoxy-l,Zfs—thiadiaquerl,l-dioxide is
treated with an excess of methylamine} the title compound
is produced. |

EXamole 12'

3- {2-[(S—Dlmethylamlnomethvl 2-furv1)methvlthlo]ethy;anlno}—
4-hydroxv-l 2,5~ thladlazole l,l-dioxide

A. 3- {2-[(5 Dlmethylamlnomethz; 2 fu;yl)methyl—
thlo]ethylamlno} 4-nethoxv—1 2,5~ thladlazole 1, 1-dioxide

A solution of 2-{(5-dimethylaminomethyl-2-furyl-



of dry nethanol. After stirring at [err] for 2 hours and at anbi
tenperature for 68 hours, the reaction mxture was neutralized 75 i
(52.5 muol es) of aqueous 6. ON HC1 and after 10 mi nutes of stirri S
evaﬁgpated under reduced pressure. The residue was crystallized ‘'under 95%
Et OH to give crude product which was dissolved in nethanol, filtered to
renove. sodi um chl.ori de, placed on 60 g of silica gel and.chronatographed
using a gradient elution of methyl ene chloride-nethanol. The appropriate
fractions were -63- conbi ned and eugparated under reduced pressure to
give 3.19 g of product. Recrystallization from aqueous nethanol yielded the
title conpound, nE 109-122. Anal. Calcd for [err]: C,41.61; H, 5.24; N,
16.17; S, 1gsthy bhnql(eabyrlanfme 1(152/4 Hg®) 10C0 4n1n<ﬂ$hs)H i 38 nl o¥6 a3

S, 18.81. { | ami nonethy ur

met hyl t hi o] e “%Hfﬁ“rr‘%%o 4 gdh@ am 'i" °%ef-'h§§d t’ee%/ ’?c&u%le"%ll 3-{2-

(5- Exnetthﬁﬁ*ﬂ#&dhﬁmaaeﬁanph)mﬁfﬂd4~dln?thoxy -1,2,5- thladlazole 1,1-

t hi o] et hyl arg Y=l , 245 e 1 ution of

2-[ (5- di net hy norreth ? g: f?'Jo Icém“fﬂgj[ tf‘ﬁ’of‘&3 iarﬂié;% retRanel that

mol es) in bQﬁn n@@hhﬁdl tWasl addedanirnqsw—eaterem:aa;mer pkef 19 REAUERS
at 0°, a methanol solution of the title compound is produced.
A TILC [silica/CH.Cl .CH30H (9:1)] gave Rf = 0.48.

2772

A 2.0 ml aliquot of the solution was made acidic

'w1th 6 ON HC1 and evaporated under reduced pressure w1thout
heating to yield the title compound as the hydrochloride
salt. The NMR spectrum (100 MHz) in D,0 gave the following
resonances §: 6.45 (d, 1H); 6.19 (4, 1H); 4.14 (s, 2H);
) . 4.0 (s, 3H); 3.64 (s, 2H); 3 37 (t, 2H); 2.65 (s, 6H);
', 2.61 (t, 2m).

B. 3-{2-[(S-Dimethylaminomethyl-2-furyl)methyl~
thio]ethylamino}-4-hydroxy-1,2,5-thiadiazole 1,l-dioxide

. To the methanolic solution of the product of Step
‘A, cooled to 0° in an ice-water bath, was added a solution
of sodium hydrdxide pellets (2.10 g; 52.5 mmoles) in 25 ml
of dry methanol. After stirring at 0° for 2 hours and at
ambient temperature for 68 hours, the reaction mixture was
neutralized with 8.75 ml (52.5 mmoles) of aqueoﬁs 6.0 HCLl
and after 10 minutes of stirring was evaporated under
reduced pressure. The residue was crystallized under 95%
EtOH to give crude product which was dissolved in methanol,
filtered to remove sodium chloride, placed on 60 g of
silica gel and chromatographed using a gradient elution of
methylene chloride-methanol. The appropriate fractions were



to a well stirred suspension of 3,4-dihethoxy-1;2,5-thia- di azol e 1-oxidé.;

(2.50 g; .4 mmol es) [prepared according to-the procedure in Exanple 4,
Step Al \t was cooled to 12-[err] in an ice-water bath. The sol ution was_
stirre anbi ent tenperature for 1.5 hours to yield a nmethanolic sol utY
of the WLl e conmpound. B. " 3-{2-[(5-D nethvlam nonet hyl - 2-furyl) nmet hyl -

t hi o] et hyl am no} - 4- net hyl ami no- 1, 2, 5-t hi adi azol e 1-oxi de To the nethanolic

solution of the product of Step A that as cooled to [-err] in_an ice-water

bat h was added -64- anhydrous nethyldm ne for 8 minutes. The reaction

m xture was stirred [err] anbi.ent tenperature for 17 hours, then evaporated
under. reduc&@wlmr&aoeeaparh%aom& P8ddc¥d! bews%uréh@a &@@apba%d

on 55 g of silica ge d chiomat ogr.aphed usin gradient elutidon o

met hyl ene cHl 8 & ‘?lﬁnol Re?ﬁé(séﬁ;f]o‘pﬁ%’f%nfgéﬂ'l éﬁu\ﬁ&é-‘%\)'%ﬁ-ﬁé’ﬁéﬂ@é

- di ssol ved Ioleﬁaﬁaﬂﬂhéﬂﬁhéléuaeﬁgedﬁa(ﬂﬁﬁhybsﬁibﬁb to yield the title
conmpound (2.32.9) as a solid that "was dried in vacuo at anbi-ent- tenperature

over P205 fAP2d-h&ERLCA kPB6C] o gNaytia® Bt cOLsBL:[ Enr5-24; ¥, 16.435 H
6.16; N, 20.39; S, 18.67. Found: C, 45.24; &I Pg24y N 20.41; S, 18.90.

Found (corr. for 1.15% H,0): C, 41.59; H, 5.32; N, 16.33;
| | S, 18.81.

i - Example 13 .

_ 34{2-[(S-Dimeth?1aminomethyl—iéfurYI)méthylthib}ethylamino}-
4-methylamino-1,2,5-thiadiazole l-oxide '

A. ;3—{24[(S-Dimeﬁhglaminomethyl-erﬁ:YI)methxl-
thio] ethylamino}-4-methoxy=-1,2,5~thiadiazole l-oxide -

N/

A solution of 2-[(S-dimethylaninomethyl-z furyl)-
- methylthzo]ethylamlne (3.30 g; 15.4 mmoles) in 25 ml of
" methanol was added dropwise over a perzod of 14 minutes
to a well stirred suspension of 3, 4-d1methoxy-1 2, S5-thia-
diazole l—oxlde (2.50 g; 15.4 mmoles) [orenared accordlng
to the procedure in Example 4, Step A] that was cooled
to 12-15° in an ice-water bath; Thé solution was stirred
at ambient temperature for 1.5 hours to yield a methanollc
' solution of the tltle compound.

B. 3- {2- (S-Dlmethvlamlnomethyl -2- furvl)methvl—
thlo]ethg;amlno} 4—methy1am1no-1 2, ,5-thiadiazole l-oxide

-lethe'methanolic solution of the Qroduct of
Step A that was cooled to 5° in an ice-water bath was added



t hirol et hyl am no)-1, 2, S-thi adi azol e 1, 1-di oxi de To a partial suspensi

3, 4-di met hoxy-1,2,5- thiadiazole Il-dioxide (2.08 g; 11.7 nmoles) in

of werhanol _that had been cooled to [err] in an ice-water bath was added
dropwi se over a period of 45 mnutes a sol ution of

2-[ (5-di net hyl am nonet hyl - 2-furyl ) net hyl ythi ol ethylamne in 30 m of

met hanol .- WWen the addition was conpleted, 10.5 m of allylanm ne was added
and the solution was allowed to stir at.anbient tenperature for 18 hours.
The reaction m xture was evaporated under reduced pressure and the residue.
was placed on 120 g of silica gel and chromat ographed using a gradient

el ution of r&%ﬁyaﬁﬁﬁsChb&hyd%mﬁﬁkhaﬂﬁ& 8 min@%eslhe MiProgac8iont ikt
wer'e conbi ned, eva orahed ugﬁi reduced pressure .and Lﬁ ESIdUE
crystal | i zed"d® RELEER ik SeRRTecERE fOM é‘c§?ﬁ>‘bﬁﬁd hene3. g6:

the NWR SpeC&i#ﬂ@fé@@thBﬁetnﬂbaudedﬂ Syhreukiooy &hﬂﬂeﬁrbhﬁcﬂresence
o approx sl § sl o onropl slcghal el el Te Tl
14. 58. Exam%ﬁﬁléhromatogrdched using a gradlent elution of methylene
chlor1de~methanol. The appropriate fraction was evaporated,
dissolved in methanol and diluted with diethyl ether to '
yield the title cdmpound (2.32 g) as a solid that was
dried ig_#acuo at ambient temperature over P,0q for
' 3 hours, mp 86-92°.
‘ Anal. Calcd for C,4H,;N;0,S,: C, 45.46; H, 6.16; N, 29.39;
: s, 18.67.

Found: C, 45.24; H, 6.24; N, 20.41;

S, 18.90.

Exanpl e 14 3- Al |l yl am no- 4-{ 2- [ (5-di net hyl ani nonmet hyl - 2-furyl ) net hylé ?@
| f
m

-4 . Example 14 .

3-Ally1amino-4‘{2-[(S-diméthyiamindmethyl-Z-Eurx;)methgl-
= - thiolethylamino}-1,2,5-thiadiazole 1,1-dioxide

To a partial suspenSipn of 3,4-dimethoxy-1,2,5-
thiadiazole l,l-dio*ide (2.08 g; 11.7 mmoles) in 200 ml of
methanol that had been cooled to 0% in an ice-water hath was
added-dropwise over a period of 45 minutes a solution of

¢ 2-[(5-dimethylaminomethyl-2-furyl)methylthio]ethylamine in
30 ml1 of methanol. When the addition was completed, 10.5
ml of allylamlne was added and the solution was allowed to
stir at ambient temperature for 18 hours. The rpactlon
mixture was evaporated under reduced pressure and the
residue was placed on 120 g of silica gel and chromatographed

using a gradient elution of methylene chloride-methanol.



3- am no-4-(2- [(5-nethyl am nonet hyl -2-furyl)nethylthio]-

eth o}-1,2,5-thiadiazole 1, 1-di oxide and 3, 4-bis-{2-[(5-
met I nonet hyl - 2-furvl ) met hyl t hi o] et hyl am no}-1, 2,5- thiadiazol e -
1, 1-Wlexi de 4 A - 3- Met hyl ami no- 4- { 2-[ (5- net hyl am nomet hyl - /

furyl)nethyl thio] ethylam no}-1, 2, 5-thiadiazole 1, 1-dioxide To a parti al
suspensi on of 3, 4-di net hoxy-1, 2 5- t hi adi azol e (1 89 g; 10.5 mmoles) in 210

m of methanol that was cooled to 8 was_ added all at once a solution of '
2-1 (5- met hyl ani nomet hyl - 2- f uryl ) met hyt&3it o] et hyl amine (0.7 g; 3.51 nmol es)
(prepared according to the procedure described in Belgian Patent 857, 3881

in 21 m of tHet AppRbprika-dr KFaELivAS Wddd &bdwindd, "o a@-{ﬁh to
1in an ice- mgte? baFﬁ and anh drgus neé#ylanlnénthegbwg§s% gﬂgnt% t he

sol ution foFSBUAPALPEESSATRaRY | FRengesddus myticall iredr widh dsopxenrd

was evaporaazdouadeltor WLk 1E CESHNLE @Bfhgdithd e%ﬁU@sphaeedt‘?ﬂ: bafr9 of
silica gel usin lent._ el ution from acetonitrile to acet :

itrile-nmet hARGF: §P§0| i 0.3k 1R és(éems@lw%)sulmlde SBQW%F#I'@H ate
fractions c fléééﬂbagotfh% pﬁ&&ﬁéﬁéwgocgﬁm ¢t s 815%1coho

[ TLGsilic err]; %Er erﬁél(é #L wer e nbi ned vapor at e ynder
reduced pr £ 23§599 8 39¥d%n14%p350|ﬁwrﬁ-92
N, 15.93; s, 14.59.
Found: C, 48.46; H, 6.96;
N, 16.13; s, 14.58.

Example 15

3-Methylamino~4 -f2-((5—methv1am1nomethvl~2 —~furyvyl)methvlthio] -
ethylamino}-1,2, S-thiadiazole 1,1-dioxide and 3,4-bls-{2-[(5-
methylaminomethyl- 2-furvl]methylthlo]ethylamlno} -1,2, 5
thiadiazole 1l,l-dioxide = . _ : -

N/

A. 3-Methglam1no-4-{2-[(S-methvlanlnomethyl-z-
.furyl)methylthlo]ethx;amlno} l, 2 S-thiadlazole 1 1-dzox1ae

_ To a partial suspension of 3, 4-dinethoXy-1 2,5~
thiadiazole (1.89 g; 10.5 mmoles) in 210 ml of methanol
that was cooled to ge was added all at once a solutlon of
2—[(5-methy1am1nomethyl 2-furyl)methy1thlo]ethylamlne

. (0.7 g; 3.51 mmoles) [pfeparéd'according'to the procedure
described in Belgian Patent 857,388] 1n 21 ml of methanol.
The mixture was stirred for 15 minutes and cooled to 1°
in an 19e—water bath, and anhyvdrous methylamlne then was
bubbled into the solution for 6 mihutes._ After stirring
for 15 minutes the'reaction mixture was evaporatéd under
reduced pressure and the residue placed on 110 g of 5111ca
gel using a gradient elution from acetonitrile to aceton-
itrile-methanol-glacial acetic acid (50:50:0.5). The



Wy =)

The NMR spectrum (100 MHz) in [err] dinmethyl sul- foxide gave the kg
resonances [err]: 6.20 (m 2H); 3.80 (s, 2H); 3,62 (s, 2H); 3.50 'e,
2.90 (s, 3H); 2.70 (t, 2H); 2.28 (s, 3H); it also showed the preseny
appﬁexinateLy 0.2 nmole of nmethanol. Anal. Calcd for [err]: C, 41.65; H,
5.65; N, 19.96; S, 18.28. Found (corr. for 1.42%f[err]): C 41.98; H 5.69;
N, 19.54; S, 18.54. B. 3,4-Bis-{2- (5-nethylam nonethyl-2-furyl) -

met hyl t hi o] et hyl am no}-1, 2, 5-thi adi azol e 1, 1-di oxi de The fractions
contalnlng t he sl ower elutlng conponenrsﬁron1the chromat ography in Step A
wth Rf 0.07 [TLC-silical[err]:[err]:[err] (50:50:1)] were comnbi ned,
evaporated and the residue partitioned between 2. 5N NaOH and et hyl. acetate.

The aqueous @PpEepYAS teXIfrd€ibNgtHofe¥ehih ?ﬁ- c
t he conbi ned g?ﬂaﬁlc I yer S drledoand evaggrate ndergia ia gﬁﬁﬁﬁzure

to give the YFtReREoMpum® akTLer o} icarheHy §ﬁq9ﬁwﬁﬁqu©ﬁhﬁﬁp 5@ :[orlr ]
di net hyl su|&@xedeogbmemexfd)Imaﬁeaomaeesr[eerdded6938s£{1ke4'@o 3. 82

raml e 36 Bieda &b+ aH 67-

‘P\WSZaf GP?F‘)'bEM’yI ? 4-
The NMR spectrum (100 MHz) in d6 dimethyl sul-

foxlde gave the following resonances &§: 6.20 (m, 2H);

3.80 (s, 2H); 3,62 (s, 2H); 3.50 (t, 2H); 2.90 (s, 3H);
j 2.70 (t, 2H); 2.28 (s, 3H); it also showed the presence

of approximately 0.2 mole of methanol.
Anal. Calcd for c12319 Ng03S,° «0.2 CH,OH: C, 41.65; H, 5.65;
- _ _ N, 19.96; s, 18.28,
‘ o Found (corr. for 1.42% H,0): C, 41.98; H, 5.69;
N, 19.54; s, 18.54.

w W

B. 3 4—815-{2-[(5-methylam1nomethy1 2-furvl)--
methylthlo]ethylamlno} -1,2,5-thiadiazole 1,l-dioxide

The fractions containing the slower eluting

component from the chrbmatography in-Step A with Rf = 0.07
[TLC-silica/CH,CN:CH,0H:CH,COOH (50:50:1)] were combined,
evaporated and the residue partitioned between 2.5N NaOH
and ethyl acetate. The aqueoﬁs phase was extracted with
several portions of ethyl aéetate and the combined organic .

B layer was dried and evaporated under reduced pressure to
give the title compound as an oil.

The NMR spectrum (100 MIz) in d6 dimethyl sulfoxide
gave the following resonances §: 6.22 (m, 4H); 3.82 (s, 4H);
3.65 (s, 4H); 3.50 (t, 4H); 2.72 (t, 4H); 2.30 (s, 6H).



am no-1, 2,5-thiadiazole 1, 1-di oxide A solution of

et hyl am nonet hyl -2-furyl)- butylamne (1.5 g; 7.64 nmol es)

¢d according to the procedure described in U S. Patent 4,128,6581 in
{ dry net hanol was added dropw se over a period of 45 mnutes to
g.sol ution of 3, 4-dinmethoxy-1,2,5- thiadiazole 1, 1-dioxide (1.36 g;
mol-es) in 200 M of dry nethanol that had been cooled to 3 in an
ice-water bath. After 15 minutes at [e#7~ anhydrous nethyl am ne was
bubbl ed into the cool ed solution for 10 m nutes. The reaction m xture was
evaporat ed under reduced pressure and the residue placed on 60 g of silica

gel and chroma- tographed using aggaﬁgyyﬂiéﬂLnlon of
acetonitrile-nethanol. The approp i ons were conbined to give 2.16
g of product. Recrystallization fromacetonitrile yielded the title

conpound, ﬂP{1525FQ&HEtHYEHmlﬂB&EQh&QLﬁ?ﬁﬂﬂyl)b&%xf&mgﬁoﬁi¢5 79; N
20.51; S, © 39 FUUHU G T 2000 S, 9.28 Exanple 17

3-{2-[(5-08 :25£§Ean1no}

4-met hyl am no-1, 2, 5- thladlazole 1, 1 d|0X|de A

3- Met hyl 4. (2- t oet hyl thi adi azol ¢ 1, 1-di.oxide
ylam no- 4~ (2- ngr cant oot oy gf 2 R d et o fnonethy 129 Faryl) -

butylamlne (1.5 g; 7.64 mmoles) [prepared according to
the procedure described in U.S. Patent 4,128,658] in 40 ml
of dry methanol was ‘added dropwise over a period of 45
minutes to a stirred solution of 3,4-dimethoxy-1,2,5-
thiadiazole 1,1-dioxide (1.36 g; 7.64 mmoles) in 200 ml
of dry methanol that had been cooled to 3° in an ice-water
bath. .After 15 minutes at 3°, anhydrous methylamine was
‘bubbled into the cooled solution for 10 minutes. The
reaction mixture was evaporated under reduced pressure -
and the residue placed on 60 g of silica gel and chroma-
tographed using a’gradient_élution of acetonitrile-methanol.
' The appropriate fractions were combined to give 2.16 g of
product. Recrystallization from acetonitrile yielded the
title compound, mp 152-153°. ' '
~ Anal. Caled for c14323nso3s. C, 49.25; H, 6.79; N, 20.51;
S, 9.39. ‘
qund: C, 49.41; H, 6.87; N, 20.61;
' S, 9.28 o




A sol ution of 2-aminoethanethiol (fromthe hydro- chloride 1.91 g; 16.8
mml es) in 20 M of methanol was added dropw se over a period of 15 minutes
to a well stirred suspension of 3,4- di net hoxy-1, 2, 5-t hi adi azol e 1, 1-di oxi de
(3. D\g 16.8 nmol es) in 250 m of nethanol that had been cooled to [err] in
an ice-water-bath. After "10 minutes ai—@fierr], met hyl ami ne was bub,”?"
into the cooled solution for 6 mnutes and stirring was continued f @
addi tiornal 30 minutes at anbient tenperature. The reaction mxture \
evapor at ed under reduced pressure and the residue placed on 45.g of silica
gel and chronat ographed using a gradient elution of nethylene

chl ori de-net hanol. The appropriate fractions were conbi ned and evapor at ed,
and the product (2.43 g) was crystallized from absol ute ethanol .
Recrystallization from absolute ethanol yielded the title conpound, np
259- 260 (dec). Anal . Cal cd for ;err 4.C.27.03; H 4.54; N, 25.20.
Found: C, 27.13; H, 4.55; N, 24.86: =
[ (5- D met hyl am nonet hyl - 2 furyl)nethw

thi ol et hyl agi fuce v
cont ai ni ng 3=t -6 G
(1.0 g; 4. 54nm3tbyiammngn%£2bSﬁtsnadLMZQiﬁlBrﬁh@rokyﬁ eni nonet hyl - 2- f ur an-

met hanol (0.82 g; 4.5 mmol es) (prepared according to the

A. 3-Methylamino-4-(2-mercaptoethvl)-1,2,5-
thiadiazole 1,l-dioxide

' A solution of 2—aminoethanethiol_(from the hydro- )

. ,Chloride 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~thiadiazole 1,l-dioxide

(3.0 g; 16.8 mmoles) in 250 ml of methanol that had been
~cooled to 1° in an ice-water bath.: After 10 minutes at
;2-4‘,'meihylamine was bubbled into the cooled solution-

for 6 minutes and stirring was continued for an additional

30 minutes at ambient temperature. .The reaction mixture

was evaporated under reduced pressure and the residue

placed on 45 g of silica gel and chromatographed using a
gradient elution of methylene chloride-methanol. The
. appropriate fractions were combined ahd evaporated, and the
product (2.43 g) was crystallized from absolute ethanol.
Recrystallization from absolute ethanol yielded the title
compound, np 259-260° (dec).



procedure in J. Chem Soc., 4728 (1958)] in 20 ml of concentrated

hydrochl oric acid was stlrred in an ice-water bath for 2 hours and.then
allowed .to stand at [err] for 64 hours. The reaction m xture was stirred at
anbi ent f.enpera- ture for 23 hours, evaporated w thout heating under

reduce ssure and the residue parti soned between water and nethyl ene
chlori he aqueous phase was nade ic with sodium bicarbonate and
extract i th nmethyl ene chloride. The conbi ned organi c phase was washed

with satwrated brine solution, dried and evaporated under reduced pressure.
The residue was placed on 25 g of silica gel and chronatographed using a

radi ent elautjson t ge h mef ha ap r rlate-fraction
aas evapor é ég%ég PX%- SPEOH;Q£§ZTZQG ??099 ? N, 25.
Recrystalllzatlon fronlnethanol y Fehoell: thg Zthe-cmmMnUKB mn,9249§6, -
70 - Exanple 18 _
3-{2-[((5-D nethylan1nonethy| 2- furyl)nethylthlo]ethylan1no}

4- et hyl ani no- 1, 2 ESBhlaﬂrﬁZoMéSideehhzgamlnonetﬁ 1-2-furyl)methyl=

3- Met hyl ani.g h , RN of
2- am noet h Qoﬁ 5 = Lh DG4—Jr-—E3C a8 n 25 ni

of net hanofigaddedded dropw se over a perlod of 30 n1nutes to a well

A mixture containlnq 3-methy1am1no-4-(Z-mercap-
toethyl-l 2,5~-thiadiazole 1,1-dioxide (1.0 g; 4.5 mmoles)
[prepared in Step A] and S~-dimethylaminomethyl-2-furan-
methanol (0.82 g; 4.5 mmoles) [prepared according to the
procedure in J. Chem, Soc., 4728 (1958)] in 20 ml of
concentrated hydrochloric acid was stlrred in an ice-water -
~bath for 2 hours and then allowed to stand at 9% for 64
- hours. The reaction mixture was stirred at ambient temper&ui

_ztﬁre for 23 hours, evapor;ted without heating under reduced
pressure and the residue partitioned between water and.

- methylene chloride. The aqueous phase was made basic

with sodium bicarbonate and extracted with methylene
chloride. -The combihed organic phase was washed with
saturated brine solution, dried and evaporated under
reduced pressure. The residue was placed on 25 g of
‘silica gel and chromatographed using a gradient elution

of methylene chloride-methanol. The appropriate fraction
was evaporated and the product crystallized-from'methahol.
Recrystallization from methanol yielded the title compound,
mp 92-96°,



stirred suspension of 3, 4-dinethoxy-l, 2, 5-thiadiazole 1-dioxide (%% g;
180 nmoi es) [prepared in Exanple 4, Step Al in 150 m of nethanol t@ ad
been cooled to [err] in an ice-water- bath. After 10 m nutes, anhydr Ot ./
met kyl am ne was bubbl ed into the solution for 6 mnutes and stirring was
conti nued at ambient tenperature for an additi.onal 20 minutes. The reactioh
m xture was evaporated under reduced pressure and the residue placed on 45
g of silica gel and chronatographed usingoa gradient elution of nethylene
chl ori de-met hanol. The appropriate fractions were conbi ned and evapor at ed
to give 2.74 g of product. Recrystaﬁ*éﬁ from met hanol and then 95%

et hanol. yielded the title conpound —ﬁr—égé—ggfr]. B

3-(2-[(5- D met hyl am nomnet hyl - furyl)rrethyl

thlolethylanb 2 . ‘ di
3- nethylan1n. 2o ‘, - i ‘
Step Al is tﬁeaB&hYWﬂmhnﬂmiﬂz(ﬁﬁ&k&@ﬂ&ﬂﬂgﬁg éfOdee
5-di met hyl am nonet hyl - 2-furan- methanol in concentrated hydrochloric acid
according to the procedure described in Exanple 17, Step B. the title
conpound is thereby prdducedrMetbylanino-d-t{2-mercaptoeth¥khndl 3,53

Exanpl e 19 3+433dixZd 1@t fwsapggonet hyl - 2-furyl ) net hyl t hi o] et hyl -
am no} - 4- di n;%#§#1ﬂnﬂﬂT-Tr‘2-§§Ph adlazole 1.,1- d|0X|de )

A solution of 2-am1noethaneth101 (from the
hydrochloride, 2.04 g; 18.0 mmoles) 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
l-dioxide (2.92 g; 18.0 mmoles) [prepared in Example 4,
Step A] in 150 ml of methanol that had been cooled to 3°
in an ice-water bath. After 10 minutes, anhydrous
methylamine was bubbled into the solution for 6 minutes

and stirring was continued at ambient temperature for
an additional 20 minutes. The reaction mixture was

evaporated under reduced pressure and the residue placed
on 45 g of silica gel and chromatographed using a gradient
elution of meﬁhylene chloride-methanol. The appropriate
fractions were combined and evaporated to give 2.74 g of
product. RecrYétallization from methanol and thea 95%
ethanol yielded the title_compound, mp 191-193°.

B. 3-{2-[(5-Dimethylaminomethyl=-2-furyl)methyl-
thio] ethylamino}-4-methylamino-1,2,5-thiadiazole l-oxide

When 3-methylamino-4-(2-mercaptoethyl)-1l,2,5-
thiadiazole l-oxide [prepared in Step A] is.treated with
about one equivalent of S-dimethylaminomethyl-2-furan-
methanol in concentrated hydrochloric acid according to :he
procedure described in Example 17, Step B, the title
compound is thereby produced; identical to the product of

Example 13.



To a_cool ed [err] partial suspension of 3,4- dinethoxy-1,2,5-thiadiazole |,
ide (2.08 g; 11.7 mmles) in 200 m of nethanol was added dropw se
eriod of 45 mnutes a solution of 2-(5-dinethylam no- ;
-furyl)methylthio]ethylamne (2« g; 11.7 mmoles). in 50 m of s
met ol . Wen the addition was conpl eted, anhydrous dinethyl am ne was
bubbl ed into the solution for 10 minutes while maintaining the tenperature
at [err]. After stirring at anbient tenperature for 18 hours, the reaction
m-xture was evaporated under reduced pressure and the residue placed on 200
g of silica and chromat ographed using a gradient elution of nethylene

chl ori de-net hanol. The appropriate fractions were conbi ned and evapor at ed
and the residue was rechromatographed on 75 g of al um num oxi de using a
gradient elution of nethylene chloride- met hanol . The appropriate

fracti ons were conbi ned and evaporated under reduced pressure to give the
title conpound, np 139-[err]. Anal. Calcd for [err]: C, 44.90; H, 6.46;

N, 18.70; S, 17.12. Found (corr. for O.51@6&err]): C, 44.77; H, 6.25; N,
18.89; S, 17.42. Exanple 20 Example

3-{2-[(2- Guani di not hi azol - 4-yl ) et hyl t hi o] et hvl am no} - 4-

‘met hvl am no-1, 2, 5- t hi adi azol e 1,1 -di oxi de

3-{2-{(5-Dimethvlaminomethyl—~2- furyl)nethylthlo]ethyl-
am1no}-4-dlmethylam1no—l,2,S—thladlazole 1,1-dioxide

To a cooled (6°) partlal suspen51on of 3 4-
dlmethoxy-l 2,5-thiadiazole 1,l-dioxide (2.08 g; 11 7
~mmoles) in-200 ml of methanol was ‘added dropwzse over a
'perzod of 45 minutes a solution of_2-[(5-d1nethy1am1no—
methyl-2-furyl)methylthio]ethylamine (2.5 g; 11.7 mmoles).
in 50 ml of methanol. When the addition was completed,
anhydrous dimethylamine was bubbled into the solution for
710 minutes while maintalnlng the temperature at 6‘ After
stlrrlng at ambient temperature for 18 hours, the reactlon
‘mixture was evaporated under reduced oressure and the
residue placed on 200 g of s11ica and caromatoaranhed
using a- gradlent elution of methvlene chloride-methanol.
The approprlate fractlons were comblned and evaporated
_and the residue was rechromatographed on 75 g of aluminum
oxide using a gradient elution of methylene chloride-



A sofution of 2-[(2-guanidinothiazol-4-yl)methyl- thio]ethylani
di hydrochl oride, 4.27 g; 14.0 mmoles) in 30 m of nethanol was
wel | stirred suspension of 3,4-dinethoxy-1,2, 5-thiadiazole 1, I
(2.90,9; 14.0 nmmoles) in 250 m of nmethgpol at 100. After 15 m nutes at

- [efr], the solution was cooled to 1 in cool i ng bath and anhydrous
.nethylanine was bubbled into the solution for 10 m nutes. The reaction

_m xture was evapo- rated under reduced pressure and the residue placed on
60 g of silica gel and chronmat ographed using a gradient elution of

met hyl ene chl ori de-nmet hanol. The appropriate fraction 73 containing 4.53
g of product was placed on 80 g of alum num oxi de and rechromat ogr aphed

using a gradient elution of ethyl acetate-nethanol. The appropriatge
fracti ons metbacelbi ndthemppyapsiated frgcfiirns WeeRn G Anedy g | i zed

from net ha 8 t Lsishdl , £9€1 el et
Anal . Cal C%QFOB% A % %A&glrg%&eéd B?ieZSStuI(é 29.777; Stng5 551[ Fo&ﬂr,]\c})d :

31.85; H,; ﬂp2139NlQ2f479 S, 25.45. Exanple 21
3-{2-[(2- hd 4 'kﬁeﬁhw ghi:okst g &9 nal; 46.46; N, 18.70;
(2- propyny AL %@@Zﬂ%lﬂl abPazbi @ 3 2 °dioxide . ’

S, 17 12. :
Found (corr. for 0.51% H,0): C, 44.77; H, 6.25; N, 18.89;

-8, 17.42.

Examplg 20

3-{2-[(2-Cuanidinothiazol-4-vl)methvlthio] ethylamino}-4-
\_/ . methylamino-1,2,5-thiadiazole 1l,l-dioxide

, A solution of 2-[(2-guanidinothiazol-4-yl)methyl-
thio]ethylamine (from the dihydrochloride, 4.27 g; 14.0
-mmoles) in 30 ml of methanol was added to a wéll stirred
suspension of 3,4-dimethoxy-l,2,S-thiadiaiole 1,1-dioxide
{2.50 g; 14.0 mmoles) in 250 ml of methanol at 10°. After
15 minutes at 10°, the solution was cocoled to 1° in a
‘cooling bath and anhydrous methylamine was bubbled into the
solution for 10 minutes. The reaction mixture was evapo-
rated under reduced pressure and the residue placed on 60 g
of silica gel and chromatographed using a gradient elution
of methylene chloride-methanol. The appropriate fraction



A sol ution of 2- [(2 guani di not hi azol -4-yl ) met hyl - thi o] et hyl am ne (fronftng
di hydrochloride, 3.42 g; 11.2 moles) in 25 m of nethanol was added to a

well stirred cold [err] suspensi on of 3, 4-di met hoxy-I, 2, 5-thi adi azol e

1, 1-fdiGXide (2.0 g; 11.2 -nmoles) in 20? m of methanol. After 15 mi nut ed=ht
8- he sol ution was cooled to [e 5 in an ice-bath and a sol ution of
6.0 propynylamne in 15 m of nethanol was added. The ice-bath was

r eno and stirring was continued for 15 m nutes. The reaction m xture was

evapor at ed under reduced pressure and the residue placed on 50 g of silica
gel and chconaamg&a@had.sasl Jof graduet vﬁ‘a!éﬂ D

chl ori de- noI %e frgct ons yi el edaggésgglllngpprod%c%m%&u?4
g) from rre eﬁﬁ’tﬁﬂm QgkaphedoMFrdRrg @ rgradiensn@lutiion eofd
t hr ough Cbéthgl aoeteie%mbﬁhéﬁ&&ed Tﬁeyw%gidﬂFhétél?rﬁEﬁ??H%%wéngS

176-[err] /4 Anal r] S,
24.02. FouffPtnedsapd. %anﬁazte% toggive g fﬁﬁwgﬂhmansrasz;almz[ad
[ (2- Di et Fﬁafqm meﬁhahpll— 4d lyiazid y (2 uB8hyi)t |a:lﬂ)|iﬁié”'>’£1tle compound,
am no} - 4- fflgﬁ 5.t hi adi azole 1,1-dioxide A .
- N- Car bophertox hyI S ﬂdacetonltrlle
Anal. Calcd for ClO 16Ng0253¢ €, 31.90; H, 4.28; N, 29.77;
' ' S, 25.55.
- Found: C, 31.85; H, 4.24; W, 29.79;
S, 25.45. S
Example 21
3- {2-[(2—Guan1&1nothiazol—4le)methylthlo]ethvlam1no]-4-
(2—oronyny1)am1no—1 2, S—thladlazole 1, l-dloxlde
o

A solution of 2-[(2-guanldlnoth1azol 4-y1)methyl—
thlo]ethylamlne (from the dlhydrochlorlde, 3.42 g; 11.2
mmoles) in 25 ml of methanol was added to a well stirred
cold (8°) suspension of 3,4-dimethoxy-1,2,5-thiadiazole
1,1-dioxide (2.0 g; 11.2 mmoles) in 200 ml of methanol.
After 15 minutes at 8-10°, the solution was cooled to 1°
~in an ice-bath and a solution of 6.0 ml 2-propynylamine
"in 15 ml of methanol was added. The ice-bath was removed
and stirring was continued for 15 minutés.' The reaction
‘mixture was'evaporated under reduced pressure and the
residue placed on 50 g of silica gel and chromatographed
using a gradient elution of.methy1ene chloride-methanol.
Two of the fractions yielded crystalline product (1.74 g)
from methanol., The prbduct was dissolved in hot methanol,
filtered through Celite, cooled and filtered to yield
the title compound, mp 176-178°.



To a’suspensi on of net hyl ami noacetonitrile hydrochloride (100 g;
in“1l liter of methylene chloride (cooled in an ice-water bath) wa

triethyl- amine (260 ni, 1.88 noles) and a solution of phenyl chlfo - rat e
(158.0 g; 0.99 nole) in 500 M of nethylene chloride. The reacti o mZfure
was heated at reflux tenperature for I@Lhours, then evaporated under
reduced pressure_to give a sem-solid ich was triturated with 1 liter of

diethyl ether and filtered. The filtrate was evaporated under reduced
pressure and the residual oil was vacuumdistilled to yield the title

" conpound (123 , bp 111-[err]/0.25 mm t he_NVR _spectr 60
[epP]ugavg t g<ﬂ¢£@$®gfé§s QQ#@;Fszg? Gr 235edpP gﬁ) lﬂaé)(gh+§&uba3 13

(s, 3H). B.. (N Carbophenoxy- N—nethylan1no)sh|gacenan1de A solutlon of

N- car bophenoxy- N- net hyl ami noace- tonjtri 13 69 (p red
in Step Al and thioacetam de (57.1 §own ﬂ.éb é? P% %? rgg y %ﬁFa
treated with HJ gas until an exothern1c resipt 29R28Qok place and t hen
heated on a -steambath for 20 m nutes. The reaction m xture was
partially evaporated under reduced pressure to renove sone of the solvent,
then made basic with saturated aqueEssnglsri2sol ution and -partitioned
between ether and water. The aqueous phase was extracted with ether and the

conbi ned et her phase was washed w th
3- {2—[(Z-Dlmethylamlnonethyl—4 -thiazolyl)methylthio]ethvl-

amlno} 4-methzlam1no~1 2,5-thiadiazole 1,l-dioxide .

A. MN-Carbophenoxy-N-methvlaminoacetonitrile

To a suspension of methylaminoacetonitrile

hydrochloride (100 g; 0.94 mole) in 1 liter of methylene
| chlor:.de {(cooled in an ice-water bath) was added triethyl-
N amine (260 m1, 1.88 moles) and a solution of phenyl '
) " 'chloroformate (155.0 g;-0.99 mole) in 500 ml of methylene
chloride. The reaction mixture was heated at reflux
temperature for 18 hours, then evaporated under reduced
pressure to give a semi~solid which was triturated with
1 liter of diethyl ether and filtered. The filtrate was
evaporated under reduced pressure and the residual oil was
vactum distilled to yield the title compound (123 g),
bp 111-113°/0.25 mm Hg; the NMR spectrum (60 MHz) in
Cﬁc13 gave the following resonances §: 7.23 (m, SH);
4,30 (s, 28H); 3.13 (s, 3H).

B. kN—Carboohenoxy-N—methg}amino)thioacetamide
- A solution of N-CatboPhenoxy-N—methylaminoace-
tonitrile (131.0 g; 0.69 mole) tprepared in Step A] and
thiocacetamide (57.1 g; 0.71 mole) in 917 ml of dry DiF
was treated with HCl gas until an exothermic reaction took.
place, and then heated on a .steam bath for 20 minutes.



wat er, saturated aqueous NaCl solution and dried. Filtra- tion and
evaporation of the solvent gave an oil which was triturated with

I'ohexane to give the product as a solid. Recrystallization from
i sopriggyk al cohol yielded the title congound, np 101-103. Anal. Calcd ‘.
L, 53.55, H, 5.40; N, 12.49; §H14.30. Found: C, 53.65, H 5.51; N,
12.69; S, 14.41. C. 4-Chloronethyl-2- (N carbophenoxy-N nethyl- -

“am no) et hyl t hi azol e To a cool ed sol ution of (N carbophenoxy- N

met hyl am no)t hi oacetam de (1.0 g; 4.46 mmoles) and dry pyridine (0.36 n,
4.46 moles) in 6 mM of absolute ethanol was added a sol ution of

1, 3-di chl orgpropanone (0.57 g; 4.49 mmoles) in 3 mM of absolute et hanol .

The i xt ur eTRBs TREGHPHIMIREPER Vagperatdad Ibrevapohated, uﬂdﬂreme¢mmeﬁed
under reducpﬁeasa&&umgexuhé%@ Qbheréf'@H% &%ﬂdéﬂ@“eéhﬁﬁtW% and

wat er. The agugous | aye s extracted with ether ahd the co é?her
phase was Wﬁ%ﬁgd ﬁFPﬁy q%%?ﬁ?apéﬂc9guéakytﬂﬁﬂLﬁ@éhpérm&iknnadlon and

dried. Fil tbatweenaed:kmmp;{[mntxir@ﬂeﬂel d’gg 3 cﬁxspf ﬁi‘@etighgg %as a

vi scous oi l C. Lsilical rrj: [ : = e

spect rum ( 65+ M e ?Lﬁﬁ T &4 %e“"&'ﬁé"’]ﬂﬁél 6%1}’ E] ¢as yveshed with (m

6H); 4.77 (waved,ssaiidrattedhdiveods) Nall0 soliish San&,"mrled. Filtra-
tion and evaporation of the solvent gave an oil which was

triturated with methylcyclohexane to give the oroduct as a
solid. Recrystallization from isopropyl alcohol yielded the

title compound, mp 101-103°.

Anal. Calcd Clo 12N2028 C, 53.55; H, 5.40; N, 12.49;
' . S, 14.30. _
| '_Found: C, 53.65; H, 5.51; u, 12.69;

c. 4-Chloromethyl-2-(N‘carboohenoxv-N—methvl-

am1no)methylth1azole

To a coqgled solut;on of (V-carboPhenoxy-N- 3
methylamlno)thxoacetamide (1.0 g. 4.46 mmoles) and dry
~ pyridine (0.36 ml, 4.46 mmoles) in 6 ml of absolute
-ethanol was: added a sdlution of 1 3—dichloropronahone
'{0.57 g; 4.49 mmoles) in 3 ml of absolute ethanol. The
mixture was heated at reflux temnerature for 1.5 hours,
‘then evaporated under reduced pressure and the oil residue
partitioned between ether and water. The aqueous layer
was extracted with ether and the combined ether phase was
- washed with water, saturated aqueous sodium chloride
solution and dried. Filtration and evaporation yielded
1.02 g of the title compound as a viscous oil; TLC [silica/
CHZCIZ.QH3CN (85:15)] gave RE = 0.82. The NIMR spect;um
.(60 MHz) in CDCl3 gave the following resonances §: 7.16
(m, 6H); 4.77 (broad s, 2H); 4.60 (s, 2H); 3.07 (broad
s, 3H).



D. 2-{[2-(N- Carbophenoxy- N-rret hylram no) net hyl -

t hi azol yl ] met hyl t hi o} et hyl ami ne To a sol ution of sodi um net hoxi de (26.4.0;
0.48 nole) in 290 nml of absolute ethanol at [err] under a nitrogen kgg;)

at npsphere was added cystean ne hydrochloride (27.6 g; 0.24 nole) a .
addi tional 218 m of absolute ethanol" SLter stirring-at 0 for 1 hour a’-
solution of 4-chloro-- nmethyl -2-(N carbophenoxy- N-net hyl am no) net hyl t hi azol e
(72.5 g; 0.24 nole) in 218 nml of absolute ethanol was added over a 15

m nute period. The reaction mxture was stirred at anbient tenperature for
18 hours, filtered and evaporated under reduced pressure to give an oil '
whi ch was partitioned between neth Iene chlorlde and mater The aqueous
phase-was extracted w tBe ne2hylEénd st AF ] VaE=,

was mashed\Mgﬂl 11m&th gthib E@ﬁ aﬁ@ﬁéweporated under reduced
pressure to whi ch was treated with

fumaric acid (23 6 g) in n- propanol to give the salt (47.0 g).

Recrystal lization from'Pé’SQ'ékau‘éiB nek $lod 196! rﬁélehéki.lse QQ%DQU@d aﬁ.we
fumarate salt, np 145- 146. Anal for [err]

1 9.27; S, 14. mple) im0 ml of eésomuts 9&-e¢°kf%# Oé u&degza Eltroqen
2- [(2 Di net hy g gpHet dwbad- é&kﬂééoéyls):eaﬂﬁﬂé”ﬂiafﬁ@ﬁi‘dkmnqm 6 g,

0.24 mole) and an additional 218 ml of absolute ethanol.

_ After stirring at 0° for 1 hour a solution of 4-chloro-
methyl-2-(N-carbophenoxy-N-methylamino)methylthiazole
(72.5 g; 0.24 mole) in 218 ml of absolute ethanol was

~ added over a ‘15 minute period. The reaction mixture was
stirred at ambient temperature for 18 hours, filtered -
and evaporated under reduced pressure to give an.oil
which was partitioned between methylene chloride and water.

\_/ - The aqueous phase was extracted with methylene chloride
. and the combined organic phase was washed with water, -
dried, filtered and evaporated under reduced pressure to
give the product (68.5 g) as an 0il which was treated with
fumaric acid (23.6 g) in n-propandiito give the salt
{47.0 g). Recrystallization from absolute ethanol vielded:
the title compound as the fumarate salt, mp 145-146°.
Anal. Caled for C15 19 3 2{C4q404: C, 50.31; H, 5.11;
N, 9.27;_S, 14.14.
Found: C, 50.02; H, 5.16;
M, 9.47; s, 14.22.

E. 2-[(Z-Dimethylamlnomethvl -4- thlazolvl)-
methylthlo]et&ylamlne '

To a solution of 2-{ [2~(N~-Carbophenoxy-N-methyl-
amino)methyl-4-thiazolyl]methylthiolethylamine (0.50 g;



To a sol ution of 2-{[2-(N- Carbophenoxy- N net hyl -

am no) net hyl - 4-thi azol yl | met hyl t hi o} et hyl am ne (0.50 g; - 77 1.48 nnnles)

(prepared in Step Dl in 10 mM of dry tetra- hydrofuran under a nitrogen
Rere was -added |ithium al umi nunmiydride (0. 17 g; 4. 48 mmol es) and e

/8l was heated at reflux tenperatufe for 0.5 hour. An additional 10 m

ahydr of uran was added. and heating was continued for 3 hours. The

on m xturewas .treated with 0.17 m of [err], 0.17 m of 15% aqueous -

NaOHand 0.51 ml of [err], and filtered through Celite and dried. The

filtrate was filtered and evaporated under reduced pressure tb give an oi

201 di f1ed wht ASCTOMEE) N S ScoB: StAPuortbribianb Pt B e traTe
conpound wagy&pbEeehad uaidédad thit 26genbatwRbhate (s 22 88letlaPH 3 him
i o Cohantfne, nvasa o ha oo AR Mk lcan vEAE, biNshiie e
free base dieibedtat! el wempsratueel £o Z)?.ﬂ hdh:95 R aHAHiGhaBs
corbined i) sihudh eu il AT (02t kSR 18 S0 of o
yi el d the tedheinasfofod Shadiss pxat'néereﬁ&t]i% ikt waSakeddtad
[err]: (: w1th9§ l?imi &% H,0, 0.17 ml of 15% aqueous NaOH and 0.5l
ml of H,0, and flltered_through Celite and dried. ' The
filtrate was filtered and evaporated under reduced pressure
tb glve an 011 whlch-was dissolved in absolute ethanol,
,dlluted with diethyl ether and acidified with dry HCl.
*he.hyd:oscoplc hydrochloride salt of the title compound
was collected and partiéioned between aqueous 2.5N NaOH
~ and methylene chloride. The organic phase was washed
"with water, dried and filtered. The filtrate was evanoraf&l
" under reduced pressure to give the free base of the title -
éompouﬂd_as.an oil (0.22 g; 0.95 rmmole) which was combined
with anhydrous oxalic acid (0.24 g; 1.90 mmole) in 30 ml
of hot acetonitrile. The mixture was evaporated from hot
absolute ethanol to yield the title compound the bls-oxalate,
mp 168-171°.,
Anal. Calcd for CSHI7N3°452 2C,H,0,: C, 37.95; H, 5.15;
N, 10.21; s, 15.59.
Found: C, 37.95; H, 5.04;
b o | N, 9.81; S, 15.27.

F. -{2-[(Z-Dlmethvlamznomethyl 4-thiazolvl)-
nethylth;o]ethylamlno} 4-methylamino=-1,2,5-thiadiazole
l,l-dloxlde :




N 10121 S, 15.59. Found: C, 37.95; H, 5.04; N, 9.81; S, 15.27. F.

3-{2-[(2-Di et hvl ani norret hyl - 4-t hi azol yl ) - :
met hyl t hi o] et hyl am no} - 4- met hyl ami no- 1, 2, 5-t hi adi azol e 1, 1- di oxi de To a
coolded (6) suspensi on of 3, 4-di met hoxy 5% 2,5-thiadiazol e 1, 1-di oxi dg
g; 4.17 mmoles) in 80 m of nethanol added dropmnse over a perliy
m/nutes a sol ution of 2-[(2-dinethyl am nonet hyl -
t hi azol yl ) net hyl t hi o] et.hyl ami ne (0.96 g; 4.17 nnDIes) (prepared in Ep E]
to give 3-{2-[(2-dinethyl am nonet hyl - )
'thiazolyl).nethylthio]ethylanino} 4- met hoxy-1, 2, 5-thiadiazole

1, 1-di oxide, Rf = 0. 64 [Slllca/[ern%ﬁ err | (9 1)] The tenperature was

mai nt ai ned at [err] I%ﬂ$nénﬁa9nbuﬁbldeTdimethexym ution

for 8 mnutes,2 ge ggg tur apgr gye redu e pressure
and the resi d‘r’rflgge %%Qg&@ >10L1-Qi ‘% ?6 93 %H grﬁig ¥ ustthg a
gradi ent el Lﬁq RL n@?ﬁ?ﬁéﬁé (‘:ﬁﬁ)rqclfbi h‘aEUIlSETIOXY%m cmraod pfact i ons

uer e combi nafs afthii bes" 85k [G1hTORS 0gEARRGY 10 e O ALY UM

oxi de usi ng ?lgradlent el ution of net f'ene c or| ive 0.52
g of producttiagRiyklmerhydthde liethwiaminepyd. QﬁbGMqui?mmmyleBded t he

title CO”DOW@keﬁﬂkéd4lﬁeBEbp(Eﬂa@dnﬁlve 3-{2-[(2-dimethylaminomethyl-4-
thiazolyl)methylthio] ethylamino}-4-methoxy-1,2,5-thiadiazole
1 l-dloxlde, REf = 0.64 [5111ca/CH2 2.CH30H (9:1)]. The
temperature was maintained at 6° and anhydrous methylamine
was bubbled into the solution for 8 minutes. The reaction

-mixture was evaporated under reduced preSsure and the
residue placed on 80 g of silica gel and chromatographed
‘using a gradient elution of'methylene chloride-methanol.
The appropriate fractions were combined and the residue
N\, was rechromatographed on 25 g of aluminum oxide using a
. gradient elution of methylené chloride-methanol to.give-
- 0.52 g of product. Recrystallization from isopropvl
alcohol/ether ylelded ‘the title compound, mp 144- 148°

___(foaming). _
Anal.lCalcd for C12 20N60283._c, 38.28; H, 5.35; N, 22,32;
S, 25.55. _
_ ) | Found: C, 37.89; H, 5.43; N, 22.19;
N | | . B S, 25.40. L.
o ; | ~ Example 23 -

3-{2-[(2-Dimethy1aminomethyi-4—thiazolyl)mEthylthiO]ethyl-
amino}-4-methylamino-1,2,5-thiadiazole l-oxide

A. N-Carbethoxy-N-methylamincacetonitrile

Triethylamine (5.2.ml; 37.6 rmoles) was added to a



Anal . Calcd for [err]: C, 38.28; H 5.35; N 22.32; S, 25.55. Found: Cf .
37.89; H 5.43; N, 22.19; S, 25.40. Exanple 23

3-{2- - Di hethylaninonethyl 4- thlazoL7 ) met hyl t hi ol et hyl - o
ani nofa 4k met hyl ami no- 1, 2, 5-t hi adi azol el- oxi de A s
N- Car hoxy- N- net hyl am noacetonitrile Triethylamne (5.2.m; 37.6 muol es)

dto a suspensi on of net hyl am noacetonitrile hydrochloride (2.0
g; 18. [err] mmoles) in 20 M of nethylene chloride. The resulting -

suspensi on was cooled in an ice-bath and a solution of ethyl chloroformate
(2.14 g; 19.8 mmoles) in 10 mM of nethylene chloride was added over.a 0.5
hour per|odsuapénumenﬂodLﬂetmpbahmﬁbabﬁﬁdﬁhﬁﬁllefhy&rbemmﬁﬁidee(iQO &8

Ot - ol 487 3Ch By 4H 20 R Rl fEaRE Dt Sgtf%qtzfeg' e
and the f|Isuapenuasnewammunaibdnﬂnrane&we&batmssuﬂeateoluﬁﬂbﬂf&ftlt|e

d | 9 /5 2
(N Car bet noSEhYR: sheRremlmate; (acktasiad S € pmblen) ofn 10 ml of
N- car bet hoxwethfriehyel shiloozicke wasi adied ek g 6.9 hﬁﬂke@)er[lm-npadm in

Step Al, ﬁh% 1399%8&%%% %g gasgﬁﬁéél at \ﬁegﬁ%& Qemperature dfra/r% nas

treated W t rogen chl-ari
hours. The reaction mixture was evaporated under reduced

pressure - to give a semi—solid reszdue Wthh was triturated
with d1ethy1 ‘ether and frltered, and the filtrate was
evaporated under reduced pressure to yleld the tltle
compound as ‘an 011 (2. 2 g), bp 96—98‘/5 2 mm Hg.

- B (N—Carbeﬁhoxy—N-methzgamino)thidacetamide

A solutxon of Nbcarbethoxy—N-methylan;noace— )
[ tonitrile (9.8 g; 6.9 mmoles) [prepared in Step A}, and
' thiocacetamide (10.35 g, 13.8 mmoles) in 175 ml of dry DMF
was treated with hydrogen chloride gas until a vigorous
exothermic reactlon took place, and then was heated on a
';steam bath for 15 minutes. The reaction mixture was made
‘basic with saturated Naacoé solution, and then extracted
. #ith ether, washed with water and dried. The etheral phase
-iwas evaporated under reduced pressure to give a solid
residue which was dissolved in methylene chloride and
‘ washed with water. The organic pﬁaSe was dried, filtered
and evaporated under reduced pressure to give product
(2.5 g). Recrystallization from ethyl acetate-hexane
| yielded-the*title'compound, mp 91-93°,



exothermc reaction took place, and then was heated on a steambath for 15
m nutes. The reaction mxture was nmade basic with saturated [err] solution
and .then extracted with ether, washed with water and dried. The etheral
phase-was evaporated under reduced pres%ﬂye to give a solid resid QEE;S
was di ssolved in methyl ene chlori.de and“washed with water. The ordaf
phase was dried, filtered and evaporated under réduced pressure to give-
product (2.5 g). Recrystallization fromethyl acetate-hexane yielded the
title conpound, np 91-93. Anal-. Calcd for [err]: C, 40.89; H 6.87; N,
15.96; S, 18.92. Found C, 40.73; H 6.85; N, 16.13; S 18 86 C.

(2NE (I?Ie%re?ﬁf)ggr}iélne yI am no ,§1ca nﬁlbaleﬂam ??O%?y g? ?‘%lr &é&?gdm

in Step B] in 180 m of absol ute ethanol Sasladaed a solutlon of ethyl
bronopyruvate (25.0 nl; 0.20 nol e) 30 m ,af .ahs hagol 3
Toindd ca, 480735 & 6 Gt B ans -t

reaction m xture was heated at ref emﬁrMUreﬁ
evapor at ed under reduced pressure, and thé&,réds8i.86a was partitioned between
ether and water. The organic |ayer was washed with water -and sat urated

sodium chloride solution, dried, filtered and
C. 2- (N—Carbethoxv-N*methylanlno)methvl 4-

carbethoxvthlazole

To a solution of (N-carbethoxy-N-methylamino) -
thicacetamide (30.7 g; 0.17 mole) [prepared in Step B]
in 180 ml of absolute ethanol was added a solution of ethyl
'bromopyruvéte (25.0 m1; 0.20 mole) in 130 mi of absolute
ethanol. The reaction mixture was heéted'at reflux
temperature for 17 hours and then evaporated under reduced
 pressure, and the residue was partltloned between ether
and water.’ The organic layer was washed with water and
saturated sodium chloride solution, dried, filtered and
evaporated under reduced pressure to'give an oil which was
_ placed_on silica gel and chromatographed using diéthyl
' ether as the eluting solvent. The appropriate fractions_
yielded the tltle compound as an oil; TLC [Slllca/CH 2:CH3—_
CN (85:15)] gave Rf = 0.50. The NIMR spectrum (60 WHz)
in d6 dimethyl sulfoxide gave the following resonances -
§: 8.49 (s, 1H); 4. 79 (s, 2H); 4.23 (m, 4H); 3.00 (s, 3H);
"1.30 (g, 6H). - L

De 2-Dimethylaminomethvl-4-hydroxvmethylthiazole

' To a cooled suspension of lithium aluminum hydride
(8.4 g; 0.22 ﬁqlé) in 80 ml of dry tetrahydrofuran was added
a solution of 2-(N—carbethoxy—n-methylamino)methyl—4¥
carbethoxythiazole (20.0 g; 0.07 mole) [prepared inIStep C]



evapor at ed under reduced'pressuré to give an oil which was placed on S|I|ca
gel and chromat ographed using diethyl ether -as the eluting solvent. The
appropriate fractions yielded the title conpound as an oil; TLC

(Sili@glerr]:[err]- ON (85:15)] gave Rf = 0.50. The NMR spect rum (60 thi
I n d6\AJret hyl sul f oxi de gave the follow ng resonances [err]: 8.49 (s, 1H)
4.79 2H); 4.23 (m 4H); 3.00 (s, 3H); 1.30 (q, 6H . D.

2- Di net hyl am nonet hyl - 4- hydr oxymet hyl t hi azol e To a cool ed suspensi on of
l'ithium al umi num hydride (8.4 g; 0.22 nokeklin 80 nf of dry tetrahydrofuran
was added a sol ution of 2-(N-carbethoxy-N nethyl am no) net hyl -

car bet hoxyt hi azole (20.0 g; 0.07 nole) [prepared in Step C]. = in 160 m of

dry tetrahydrof n_pve 1 hour_ perjod. The reactio xture was, heat ed
at yr ef | ux %le’rﬂ)e#ééldf'g ?grggyh-&#:ga% 538 C%RE ﬁego%b‘fec?%’ﬁfi{ err]
and 40% aquezhe peactionmmiixénre das Heatedtaterefiuki ltempedatided and
evapor at ed V. he ound as an
o 1T T (it e PaBR; HoBasd AAE dedofolhenfath MY (60" wiv)
in [err] gaand 0% cddeedng potassiums Hyirdxidel7 The hiktuke/ragl, 2H);
3.43 (s, 2 S,
2[(2(Exner# é%égéé %ﬁ?&g Fﬁdag&a rate%”un?ﬁ of Pﬁfﬂaﬂ %?iﬁﬁ%
2- di met hy| afiongierey4 . 2- Gyafokheettiilehicompound as an oil; TLC

(aluminum oxlde/CH3CN) gave RF = 0.45. The VHR spectrum

(60 MHz) in CDCl3 gave the foLlowing resonances §: 7.17
(s, 1H); 4.73_(&; 2H); 3.43 (s, 2H); 3.35 (s, 6H).

E. 2-[(2-D1methylam1nomethvl 4- thzazolvl)methyl-
thlo]ethglamxne

When'Z-dimethVIamiﬁonethyl 4-hydroxymethylthiazo) -
[prepared in Step D] is reacted Wlth thionyl chloride and '
the resultant 2-d1methy1am1nomethyl 4-chloromethvlth;azole
is reacted w1th an equzmolar amount of cysteamine hydro-
chloride and two,egu;valents of base according to the
'general prdcedure of Example 22, Step D, the title eompound
is thereby produced. |

F. 3-{2-[(2-Dzmethzlam1nomethg;-4-th1azolyl)-
.ﬂethylthlo]ethylamlno} 4-nethy1amino-1 2, S—thzadzazole
L-oxide

When a methanol suspension of 3 4-d1methoxy-
1 2 S-thiadiazole l-oxide ([prepared in Example 4, Step A]
is reacted with an equimolar amount of 2-[(2-dimethylamino-
methyl- 4-th1azol;l)methylthlo]ethylamlne ([prepared in
Example _ZZ Step E] and the resultlng 3- {2-[(2—d1methylan1no-
methyl-4-thxazolyl)methylthlo]ethvlamlno} -4-methoxy-
1,2, S-thiadiazole l-oxide is treated with netnvlamlne, he



(prepared in Step D] is reacted with thionyl chloride and the resultant
2-di net hyl am nonet hyl - 4-chl oronet hyl t hi azol e.is reacted with an equi nol ar
anount of cysteam ne hydro- chloride and two equival ents of base according
to the general .procedure of Exanple 22g,4Step D, the title canpound i
t her eby produceq F. 3-{2-[(2-Di nethyléﬂ1nonethyl:4-thiazolyl)-

met hyl t hi o] et hyl am no) - 4- et hyl am no- 1, 2, 5-t hi adi azol e oxi de Wen a

met hanol suspension of 3, 4-di met hoxy- Ja2, 5-thi adi azol e 1-oxide [prepared
in Exanple 4, Step Al is reacted with an equi nol ar anount of

2-[ (2-di et hyl ami no- net hyl - 4-thi azol yl ) met hyl t hi ol et hyl ami ne (prepared in
Exanpl e 22, & €Pe Bompduhle isetHddelty ptaaheadddi net hyl anmi no- net hyl -

t hi azol yl ) net hyl t-hi ol ~ et hyl am no} - 4- net-hoxy- 1, 2, 5-thi adi azole 1-oxide is
treated with.nethylamne, the - title conpound is thereby produced.
Exampl e 24 3- Am no-4-{2-[(2- guanldlnghhnﬁzelzﬂ yI)nethyIthlo]ethyI

amino] -1, 2, 5-t hi adi azol e 1, 1-di oxi dé6 A sorutton of

2-[(2- guanldlnothlazol 4-yl) methyl- thio]lethylamne (2.75 g ; 11.9 mmol es)
[ obt ai ned by3+muing-4+{2a{i(@rqufanidinothiazol-4~-yl)methylthio]ethyl=-

T 0 ol oo 2mana) o 2, S ¥hiad REara X A oHiouaRTT O Yot on w th sthyl o
' A'solution of 2-[(2-guanidinothiazol-4-yl)methyl-
thiolethylamine (2.75 g; 11.9 mmoles) [obtained by neutra-
lization of 2-[(2-guanidinothiazol-4-yl)methylthio]ethyl-
amine dihydrochloride (4.0 g; 13.0 mmoles) with 2.5NM
aqueous sodiuﬁ hydroxide and extraction with ethyl
acetate] in 30 ml of methanol was added over a 1 hour
| period to a well stirred, cold (0°) suspension of 3,4~
- dimethoxy-1,2,5-thiadiazole 1,l1-dioxide (2.12 g; 11.9
mmoles) in 220 ml of methanol. While maintaining the
’ température.at 0°, anhydrous ammonia was'bubbied into the

solution for 6 minutes and stirring was continued at
ambient temperature for 0.5 hour. The reaction mixture
. was evaporated under reduced pressure and the residue
placed on 120 g of silica gel and chromatographed using a
gradient elution of methyiene chloride-methanol. The
. appropriate fractions were combined and evaporatéd, and the
residue was rechromatographed on 40 g of silica gel using a
. gradient elution of methylene chloride-methanol. The
' appropriate fractions were combined, concentrated under
"vacuunmt, filtered and dried under high vacuum to yield the
title compound, mp 134-149° (foaming); the NMR spectrum
(100 MHZ) in d6 dimethyl sulfoxide/Dzo/DCl gave the
following resonances §: 7.18 (s, 1lH); 3.84 (s, 2H); 3.52
(¢, 2H); 2.75 (t, 2H); and showed the presence of approx-
imately 1.2 moles of methanol. '



acetate] in 30 m of nethanol was added over a 1 hour period to a well
stirred, cold [err] suspension of 3,4- dinethoxy-1,2,5-thiadi azole

1,1- ide (2.12 g; 11.9 mmoles) in 220 mM of nmethanol. Wile maintaini

t he erature at 0, anhydrous anmonigfAwas bubbled into the solution fo

m nut and stirring was continued at lent tenperature for 0.5 hour. The
reaction m xture was evaporatéd under reduced pressure and the residue

pl aced on 120 g of silica gel and chronmatographed using a gradient elution
of net hyl ene chloride-nmethanol. The appropriate fractions were conbi ned and
evaporated, and the residue was rechronatographed on 40 g of silica gel
using a gradinad. dak¢dnfoft Ay N§2?S§HbIZGH 30HEhanol30 .T38; aﬁpervaqte
fracti ons were conbi ned, concentr te

under vatuum f|| {glag ngﬁ g
under hi gh vacuumto |eId the title conpound, np 1 f%F% 1fo4a g? °t he
- NVR spectrum (100 oynd | écorrdi ifistth\d . th%fﬁ%OHe/penﬂdlID gRye4tBe;

foll.ow ng resonances [err]: 7.16 (s, 1H); 3.84 (s, 37ﬁéﬁég(%f %gbﬁéﬁOFS

(t, 2H); and showed t he presence of approx- |nately
Anal . Calcd for [err]: C 30.56; H 4.72; N, 27.95; S 23.99. Found (corr.

for 1.31%[err]): C, 30.19; H, 4 32%&7 s S, 24 71 Exarrple 25

3-{2-[(2-Guanidinothiazol-4-yl)methylthio] ethylamino}-4~
_(Z-hydroxyethylamino)-1,2,S—thiadiazole 1,1-dioxide

To a well stirred suspension of 3, 4—d1nethoxy—

1, 2 S-tﬁladlazole 1,1-dioxide (2. 05 g; 11.5 mmoles) in

200 ml of dry methanol at 3° was added, dropwise over

30 minutes, a solution of 2-[(2-guan1d1noth1azol—4-yl)-

methylthio]ethylamine (from the dihydrochloride; 3.5 g; ;;;
- 11.5 mmoles) in 40.ml of dry methanol. After 15 minutes

at 3°, a solution of ethanolamine (1.03 ml, 17.3 mmoles)

in 10 ml of methanol was rapidly added dropw1se and

stirred for 15 minutes. Ths reaction mixture was ‘evaporated
' under reduced pressure to give the product as a friable

foam that crystallized from methanol. Two recrystalliza-

tions from methanol yielded the title compound, mp = slowly

resinified starting at 115°, decomposed starting at 175°.

Anal. Calcd for CIIHISN 0,S.: C, 32.50; H, 4.46; N, 27.57;

[y

) 87373
i - | S, 23.66.

Found (corr. for 3.85% H O).,C, 32.77; H, 4.21; N, 27.90;
S, 24.39. '



3-{2-](2- Guani di not hi azol - 4-yl ) net hyl t hi oet hvl ani no} - 4-
(2-hydroxyet hyl am no) -1, 2, 5-t hi adi azol e 1, 1-di oxide To a well stirred

suspension of 3, 4- dlnethoxy 1, 2,5-thiadi azol e 1, 1-di oxide (2.05 g; 51;
molles) in 200 m of dry nethanol at 3. was added, dropw se over 3 Y
m.nutes, a solution of 2-[(2-guani dinot hi azol -4- yI) met hyl t hi o] et m ne

(fron1the di hydrochloride; 3.5 g; 11.5 mmoles) in 40 m of dry nethanol.
After 15 minutes at [err], a solution of -et$farmol amine (1.03 m, 17.3

mmol es) in 10 mM of nethanol was rapidly added dropwi se and stirred for 15
m nutes. The reaction m xture was evaporated under reduced pressure to give
the product as a friable foamthat crystallized from nethanol. Two
recrystalliza- tions fron1nethandEEEEELﬂgﬂéihe title conpound, nmp = slowy
resinified starting at [err], deconposed starting at [err]. Anal. Calcd for
err 3 46; N, 27.57; S, 23 66. Found corr. for 3.85%
%err}) C3'?52'7E‘gtblmeihh laminpmethyl-37£funyl) methy ..‘ etnylan

3-{2-[(5- amaraamhaemtmﬂe&ia&yéw%hw &hJaql-ﬁe f;%.l am no} -

4- hydr azi no- T adl
2-[(5- dlnethylan1nonethyl 2- furyI) nethylthlo]ethylan1ne (2-41 g; 11.2

mmoles) in 30 mM of A solution of 2+{(5~dimethylamincmethyl-2-furyl) -
methylthio] ethylamine (2.4l g; 11.2 mmoles) in 30 ml of
- dry methanol was added dropwise over a period of 45

minutes to a well stirred told (ice-water bath) suspension
of 3,4-dimethoxy-1,2,S~-thiadiazole 1,l-dioxide (2.0 g;
11.2 mmoles) in 250 ml of méthanol.. After stirring at
0° for 15 minutes, a soclution of anhYdrous hydrazine (1.8 g:
56.13 mmoles) in 30 ml of dry methanol was added all at once,
- and stirring was continued for 30 minutes. The reaction

!J; mixture was evaporated under'reéuced;pressure and the solid
residue was treated with chloroform and filtered to give
3.28 g of the title compound, mp 170° (dec.).

Example 27

3-Methy1aminq¥4-{2b[(2-§!ridy1)methyithio]éthy;amino}—l,2,54
thiadiazole 1,l-dioxide




dry methanol was added dropwi se over a period of 45 minutes to a well :
stirrge~cold (ice-water bath) suspensionggf 3,4-dimethoxy-1,2,5-thiadiazole-
1, 1-dvqxilde (2.0 g; 11.2 mmoles) in 250 of nmethanol. After stirring at
[err] 15 m nutes, a solution of anhydrous hydrazine (1.8 g; 56.13

nmol en 30 nm of dry met hanol was added all at once, and 3ti r(rji ng vvgs ed—
S essur e and the SBI PO LN had-{ 125004 1t e P bERH ) Evamied | o

gi ve ﬁ |28fgomf thbedtxhyaeroammmddr ; thUptSLI gr L o(.de ol xpTPbEeR tarfuegdu ol e .
? R/Eél gx%rin‘énodlﬁgs&[: £ (% Po?dv%%eﬁeyéf*?ﬁy@ﬁgﬁﬁ t%oiﬁ’e%ﬂy?ameﬁé: (fromthe
di hydr ob?7 %, @25]3ih @5 i:ﬂ. Eb%r;dmtyssr)\e(:haagg.r z?sg;adcﬁe& r‘@reﬁp:l(i).lbe m;xirégg&e

i oot o030, BiREE8L"Rela S Sk fdbal Bnhellyadln 4o ) MR REATS S
1,2, 5- thlaZlbﬁzbheedilazdﬁ.@m;id-rdu@ﬂdmnlnf ﬁ@lOymietdfird]txlrtmathngc%olnﬁge;o
gnﬁyhi‘oi}é**%réfﬁg’?t%gﬁg%sﬁﬁ bt oh" Ere Gl s | heR8E 1T T
reacti orstixrring the coild edlutiomi far LSnpdnmtes, fanhydrousut es,
evaporaHﬁQﬁ&%ﬂ&&zﬁSdﬁﬁﬁdbB%Ef%H 1408 g ES&H@%%A”%G?EHE'&Eﬂd@ég‘

- met hanol recrys | i"zat1on
The react:.on mixture was stirred at ambient temperature for

45 minutes, evaporated under reduced pressure and the
residue crystallized with methanol. Two recrystallizations
from methanol'yiel'de& the title compound, mp 168-171°.
Anal, Calcd for cll 15 5 2 2: C, 42.15; H, 4.82; N, 22, 35-
s, 20.46. : |
- Found: C, 42.07; H, 4.7S5; N,;22.28;
's, 20.73.

'I_:Txample 28 |

3-{2-[(4-Methyl-1,2,5-0xadiazol-3-yl)methylthio] ethylamino}-
4-methylamino-1,2,5-thiadiazole 1,l-dioxide

A. 3-Hydroxymethyl-4-methylfurazan

To a stirred solution of 3-methyl-4-furazancar-
boxyllc acid (27.0 g;.0.21 mole) in 180 ml of tetrahydro-
furan (that was cooled in an ice~water bath) under a nitrogen
atmosphere was added dropw15e al. OZM solutlon of borane in
tetrahydrofuran (825 ml; 0.84 mole). When the addition
was completed, the mixture was stirred at ambient temperature
overnight. After 20 hours, 6N HCl was added dropwise until
the evolution of hydrogen ceased and the reaction mixture
was evaporated under reduced pressure. The residue was
partitioned between methylene chloride and water, made basic
with potassium carbonate and thé combined methylene chloride



from met hanol yielded the title conpound, np 168-[err]; Anal . Cal cd_{for
[err]: C, 42.15; H 4.82; N, 22.35; S, 20.46. Found - C, 42.07; 75
.22.28; S, 20.73. Exanmple 28 3-{2- [(4{“%thyl L1

S Qxadlazol 3-yl) nmet hyl t hi o] et hyl am no)=""4- nethylan1no 1, 2, Sth dlazole
1 1-di oxi de A. 3- Hydroxymet hyl - 4- net hyl furazan To a stirred sol ution of
3-net hyl - 4-furazancar- boxylic acid (27.0.g; 0.21 nole) in 180 m of
tetrahydro- furan (that was cooled in an ite-water bath) under a nitrogen
at nosphere was added dropwi se a 1.02M sol ution of borane in tetrahydrofuran
(825 ni; 0.84 nole). When the addition was conpleted, the mxture was

stirred at £ b e e e h ed
dr opwi se unt %Er%h %)?ué?%%&o?ﬂﬁ % trfacﬁggée and ?EgaFggctdlioqn m x ur‘g
was evaporaséaau%kxorsxmﬁearpﬁngsure aGM§MW§m$ﬁmlhatlparMnﬁlﬁﬁditm@meen

met hyl ene CQI dﬁﬁhﬂﬁ%erb ngge Jth potassium carbonate and the
conbi ned net ene & P ext act ma *dri ed and evaporated under

reduced pressure to give 21.0 g of product. Vacuumdistillation yielded the

title conmpound, bp [erg]/l4a MeBhvl=1.2.5-0xadi -3- thvlthio] -
21104 Vet byl 1 2, 5- ot aor Lyttt e Sronadiasol 3oyl methyl thiol

thylamine

A solution of 3-hydroxymethyl-4-methylfurazan
(2.49 g; 21.8 mmoles) [prepared in Step A] and 2-amino-~
ethanethiol hydrochloride '(2.48 g: 21.8 mmoles) in 60 ml
of 48% aqueous hydrobromic acid was stirred and heated
at reflux temperature for 23 hours and then at ambient
temperature for 40 hours. The excess hYdfobromid acid
was removed under reduced pressure, and the oil residue
was dissolved in isopropyl alcohol, filtered through Celite
and the product was crysféllized'from the filtrate.
Recrystallization from isopropyl alcochol yielded the title
comwpound as the hydrobromide salt, mp 142-143°.

- J C. 3-{2-[(4-Methy1-l 2, 5-oxadlazol-3—y1)methyl--
thio] ethylamino}-4-methylamino-1,2, S-thiadiazole 1,1l-dioxide

When a methanolic suspension of 3,4-dimethoxy-
l 2,5-thiadiazole 1, l-dloxlde is successively treated with
‘an equimolar amount of 2-[(4-methy1él 2,5-oxadiazol-3-yl)-
methylthio]lethylamine [prepared in Step B] and excess
methylamine by the general procedure of Example 2, the title
compound is thereby produced.



A sol ution of 3-hydroxynethyl-4-nethyl furazan (2.49 g; 21.8 nnDIes)
[prepared in Step Al and 2-am no- ethanet hiol hydrochloride (2.48 g;. 21. 8

nmo in 60 m of 48% aqueous hydrob ic acid was stirred and heated\gy
r ef enperature for 23 hours and then at anbient- tenperature for 40 -
hou he excess hydrobrom c acid was renoved under reduced pressure, and
the ® resi due was di ssolved in isopropyl alcohol, filtered through Celite

and the product was crystallized fromthe filtrate. Recrystallization from

i sopropyl al cohol. yielded the title conpound as the hydrobrom de salt, np
142-143. C.  3-{2- (4-Methyl-I, 2, EZamppd® 390l - 3-y| ) net hyl - :
t hi ol et hyl am no}-4-net hyl am no-1 , 2, 5-t hi adi azol e 1, 1-di oxi de When a

met hanol i.¢c suspensi.-on _of_ 3, 4- dlnethoxy 1,2,5-thiadiazole 1,1-dioxide is
succeSS|v%IiZEiééE&&SHI&E}mEPﬁUPKﬁﬁéﬁ grybimethylthiolethylamino}-

2-[(4- ”Etb¥heéhglirﬁh%{ﬂ@@ls3tﬂihd1me thj pletbyliaa ne [prepar ed in Step
B] and ex _ anple 2, the title

conpound is thereby produced. Exanpl e 29

3-{2-[(5-Methyl -1, 2p4- oxgpd Me§h¥h.)-'mt2hy446k9&££E&'la'S‘-ﬂQ))methylth:.o]-
~4-nmet hyl am ho; 1, 2, 5-t hi &adi -droxi de A

2-[ (5- Met IREoxadi azol - 3- yl)nethylthlo] ethylanine Cyst eam ne

“hydrochloride (3.03 g; 26.7 mmol es) was

' . ' Cysteamlne hydrochloride (3.03 g; 26.7 mmoles) was
added in several po;tions over a period of 10 minutes to a
stirred solution of sodium methylate (2.89 g; 53.4 mmoles)
in 50 ml of methanol at 0°. After stirring for 70 minutes
at 0°, a solution of 3-chloromethyl-S-methyl-l,2,4-oxadiazole
(3.54 g; 26.7 mmqles) in 15 ml of methanol was added drop-
wise over_a.petidd_of 15 minutes, and the reaction mixture
was allowed to.etir at'ambient temperature for 16 hours. .;;
The mixture was filtered, evaporated and redissolved in

' iscprole alcohol, then filtered and evaporated under re-
duced pressure to give the title compound (5.64 g) as a
yellow oil. The NMR spectrum (60 MHz) in CDCl3 gave the
following resonances &: 3.77 (s, 2H); 2.77 (m, 4H);

2.63 (s, 3H). L -

A
B. 3 -{2=-[(5-Methyl-1,2, 4-oxadiazol-3-yl) -
'methzlthio]ethylamino} 4-methy1am1no-l 2, S-thladlazole

1l,l-dioxide




addediin several portions over a period of 10 mnutes .to a stirred

sol Ution of sodiumnethylate (2.89 g; 5 nol es) in 50 m of net hanol ap
0. After stirring for 70 mnutes at [err¥ a solution of v

3- chloronet hyl -5-met hyl - 1, 2, 4- oxadi azole (3.54 ¢g; 26.% mmoles) in 1 of
met hanol was added drop- w se over a perjod of 15 mnutes, and th t.i-on
m xture was allowed to stir at ambient tenperature for 16 hour s.

m xture was filtered, evaporated and redissolved in isopropyl alcohol, then
filtered and evaporated under re- duced pressure to give the title conpound
(5.64 g) as a yellowoil. The NWR spectrum (60 MHz) in CDC13 gave the
follow ng resonances [err] : 3.77 Cs, 2H); 2.77 (m 4H),; 2.63 (s, 3H. B.
3-{2-[(5-Met hyl -1, 2, 4- oxadi azol - 3-yl )- et hyl t hi 0]

et hyl am no} - 4- net hyl am no-1, 2, 5-t hi adi azol e 1, 1-di oxi de When a

nmet hanol i ¢ suspensi on of 3, 4-dinethoxy- 1,2, 5-thiadiazole 1,1-dioxide is
treated successivel y Wi a methanolic suspension of 3,4-dimethoxy-

2 5 o 2 il aotl AR NS L DU o e

conpound |§-Hﬂéﬁm@¢hykRMpzd4—Exadmazd¥}3- l)methylthioc]ethylamine

3-{2-[(2- | - I |t h I

4 et byl amtRocParsd dof (a8 8Y Ant HRDLdplad P oY e Feneral
procedure of Example 2, the title compound is thereby
produced. ' | |

Example“30

3-{2-[{ (2-Methyl-1,3 4—oxadiazol-5Axl)methylthlo]ethvlamlno}-
4—met@ylam1no-1 2,5-thiadiazole 1,l1-dioxide

N ' A.. 2-[(2-Methyl-1,3.4—oxadiazol-sfyl)methylthio]-
) ethylamine - -

_ _ chteamlne hydrochlorlde (1.13 g; 0.01 mole) was
added to a stirred solution of sodiim methylate (1.08 g;
0.02 mole) in 20 ml of methanol at 0° under an argon atmos-
phere. The mixture was stirred for 1 hour at 0° and the

"1



A 2-[(2-Methyl -1, 3, 4- oxadi azol -5-yl ) met hyl t hi ol - et hyl am ne- Cysteam ne ;
hydrochloride (1.13 g; 0.01 nole) was a d to a stirred solution of sodium
\tea(l 08 g; 0.02 nole) in 20 mM of“nmethanol at O under an argon
phere. The mixture was stirred for 1 hour at [err] and the (4
ress ant suspension was added dropwi se over a period of 25 minutes to a
stirred solution of 2-nmethyl-5-chloronethyl- 1,3, 4-oxadiazole (1.32 g; 0.01
nol e) [prepared by the procedure described in Hel. Chim Acta, 55, 1979
(1972)] in 15 m of methanol at [err]. The reaction mxture was stirred at:
anbi ent tenperature for 45 minutes, concentrated to near dryness, and then
diluted with met hyl ene chl ori de, flltered and evapor at ed under reduced
pressure to give the title conpound (1.92 g) as a yellow oil. The NWR
spectrum (60 MHz) in [err] gave the follow ng resonances [err]: 3.87 (s,
2H); 2.8 ( 5 e
3-12-[(2- Ng%éﬁ.tagt4§tox)% P?;)c?n- Ewas addhdldr09wzse over a period of
t hi ol et hyl a#% rmi,nutﬁﬁt ) amsﬁ@rrqil sekntienz ofe 2rmethykt Sechfoxromethyl -
suspensi on pf3 344053532&%& 12232 1 20.0135802) 1 (brlpatde by hepted with

an eqU|nDIar afount  of
2-[ (2- et hyeracedurexdessrdbes yin feky| Chimp o AnHawi 33 [b?égar(émmi Ist ep
A and an exfeps mi S8t RukdEne ik tde, JepRaak RRGRMHIRI AeseRi hag i n
Exanple 2, the title conpound 1 s thereby produced.
stirred at ient temperature for 45 minutes, concentrated
to near dryness, and then diluted wzth methylane chloride,
filtered and evaporated under reduced pressure to give '
the title compound (1.92 g) as a yellow o0il. The NMR
snectrum (60 MHZ) in CDCl3 gave the following resonances

§: 3.87 (s, 2H); 2.8 (m, 4H); 2.53 (s, 3H) .

: B. 3-{2-{(2-Methyl-1,3 4—oxad1azol-541l)methyl-\;;
thlo]ethylamino} 4-methylamino-l1,2, S-thladlazole l,l-dioxide

When a suspension of 3, 4-d1methoxy-1 2,5~-thia-
dlazole 1,1-dioxide is treated with an equimolar amount of
2 [(Z-methyl—l 3 4-oxad1azol-5-y1)methylthlo]ethylamlne

 [prepared in Step A] and an excess of methylamine by the
general procedure described in Example 2, the title compound

; 1s thereby produced.



Exagpl e 31 3-{2- (5-D nethylam nonet hyl - 2-thi enl ) net hyl t hi o] et hyl -
am no}-4-net hyl am no-1, 2, 5-t hi adi azol e 1,8Adi oxi de A sol ution of

2-[(,5- dlnethylanlnonethyl 2-thienyl)- nmetfyl thio]ethylanine (1.0 g;
mmol-es) [prepared accord- ing to the procedure described in Bel gi.a

867,1051 in 25 m of dry nethanol. was added dropw se over a peri o!@
mnutes to a stirred solution of 3,4-dinethoxy-1,2,5- thiadiazole

1,1-dioxide (0.77 g; 4.34 mmoles) in 150 m of dry nethanol that had-been

cooled to O-[err] in an i€e- vvater%a_ Aftﬁr the addition was conpl et ed,
anhydr ous net hyl am ne was bubbl ed i ¥3§H5—selut|on for 10 minutes and
stirring was continued for 15 minutes. The reaction nixture was evaporat ed

under reduc L peSU e Pl $C - g I:]4 C |y and
et oot SR L2L PEEUb EnBEH A ARABHIG 1 2260, 803,10 Ry (U TP OF)1 20
appr opr i at eamingly ﬁﬂﬂeﬁbeaménbrdedAirgﬂﬁﬁdﬂa@omeoﬂ.ﬂﬁd&ﬁﬁldémcry-
stallization from nethanol yielded the t|tIe conpound, np 60.5-[err]

Exanpl e 32 3- {2 [ (5-Di methyl a i nonmet hvl -2-furyl ) nethyl thio] ethvlam no}-4-
et hyl ani no- 1, 2, 5- t hi a8 s@dhEienogifd@-A btdimehhyl aminomethyl-2-thienyl) -

ﬁmg I( 23;“ Irrﬁutzzeééx%mm;éﬂyzafnﬂﬁél 1Py 438! /YT NBrleplibd adéora-
lng to the procedure descrzbed in Belgian Patent 867,10S5]

1n 25 ml of dry methanol was ‘added dropwise over a perlod
of 35 minutes to a stirred solution of 3,4-dimethoxy-1,2,5-
‘thiadiazole l,1-dioxide (0.77 g; 4.34 mmoles) in 150 ml
of dry methanol that had-been cooled to 0-3° in an ice- °
water bath. After the addition was completed,_anhydrous
methylamine was bubbled into the solution for 10 minutes
and stirring was continued for 15 minutes. The reaction
mixture was evaporated under reduced pressure and the residue
placed on S50 g of silica gel and chromatographed using a
gradient elution of acetonitrile-methanol. The appropriate
 fractions were combined to give 1.0 g of product. Recry-

. stallization from methanol yielded the title compound,

- mp 60.5~ 66° T

B Example 32
. 2 )
3-{2-[(5-Dimethyiaminomethvl-z-furyl)methylthio}étgglamino}-4-

ethylamino-1,2,5-thiadiazole l-oxide

A solution of 2-([(S-dimethylaminomethyl-2-furyl)-
methylthio]ethylamine (2.64 g; 12.3 mmoles) in 25 ml of dry



~ met hanol was added dropwi se over a period of 30 mnutes to a well stirred .
sol ution of 3, 4-di methoxy-1, 2, 5-thiadi,gzol e 1-oxide (2.0 g; 12.3 mmles) in
75 M f - dry met hanol that had been c@led to 8 in an ice-water bath.
26 nminutes, 4.0 m of et hyl am ne was added and the m xture stlrredﬂﬁ
tenperature for 1 hour. The reaction m xture was evaporated under
redue€d pressure and the residue placed on' 55 g of silica gel and

chr omat ogr aphed using a gradi ent elution of methylene chloride-nethanol.
The appropriate fractions were conbi ned, evaporated under reduced pressure

and the rezlengnbleakad aadéaeahebwa@@ dﬁf@atsd erib@ IGI5i 0 emiAG thiCHSh
with fresh ether to give 1.5 g of the title conpound np. 68- [err] Anal .

Cal cd. forweblrytircedsaqutipngofg3 N -dignethoxy-17 205 -thiadiageda . for
1.24% H20)1 _o£5446 (240 '9; 61533 Nnol%ss S&n 175981 B¥atkhe msthanol that
3-{2-[(5- Emnethylan1nonethy -2-furyl)net hyl t hi o] et hyl am™no} - 4-

propyl ani.fhad been. Fﬁp%ﬁiukwesfllaléﬂ(k9¢r%§¢ﬁ¥|§ﬁﬁﬁ fter 15

2-[(5-di ﬂy\he&nozemﬂr ?of Uéihiuaaawuég 03888 amaaHe- r&ixaurlal 2

nmmol es) in 25 of dry ‘met hanol ‘was added drop mnse over “a period

ni nut es. tcﬁ*alrv%?‘li 3t ﬁm@c}%pﬁﬁ@peﬁa&ﬂrs £K rﬂst BRF-.1, mtﬁeaetamzm e
1,1- dlOxuﬁaiéhﬁegwaéle%dﬁaﬁé@édlﬁna@Q medﬁcéuypﬁe%@w%é dhat ehad been

cooled to 2 iin:an ice-water g
-+ residue placed on 55 g of silica gel and chromatographed

..1

uslng a grad;ent elut;on of methylene chlorzde-methanol.

The approgrzate fractions were combined, evaporated under
reduced,pfeeeure:en&_the residue treated with ether and
decanted. The residue was treated with fresh ether to

give 1.5 g of the tltle compound, mp 63-74°,

Anal. Calcd. for c14 23N5 2 z C, 47.04; H, 6.48; N, 19.59;

. s, 17.94. -
Found (corr. fqr,1.24%-nzo)= C, 46.54; H, 6.33; N, 19.37
- s, 17.96. |
 Example 33 -

- :i! . . .
.'3-{2—[(S—Dimethylaminomethg;-Z-Euryl)methylthic]ethylamino}-4—
propylamino-1,2,5-thiadiazole 1l,l1-dioxide

B
- A solution of 2~-[({S-dimethylaminomethyl-2-furyl)-
_..methylthio] ethylamine (2.41 g;-11.2 mmoles) in 25 ml of
dry methanol was added dropwise over a period of 30 minutes
to a well stirred suspenszon of 3 4-dlnethoxy-l 2,5-thiadia-
zole 1, 1-dioxide (2.0 g; 1l.2 mmoles) ln 200 ml of dry
methanol that had been cooled to 2° in an ice-water bath.
After 15 minutes, 4.0 ml of n-propylamine was added all
at conce and tﬂe mixture stirred at ambient temperature for

30 minutes. The reaction mixture was evaporated under



After 15 mnutes, 4.0 m of n-propylam ne was added all at. once and thg
mxture stirred at anbient tenperature for 30, minutes. The reaction i i’j‘-
was evapor at ed under reduced pressuQéLand the residue placed on 56 (g~0F
sil bed gel and chromat ographed using a“gradi ent elution of nethylene

chl ori de-net hanol . The appropriate fracti ons were conbi ned, evaporated-
under reduced pressure and the syrup crystallized with ether to give 3.7 g
of the title conpound, np 164-[err]; the NWR spectrum (100 MHz) in d

di met hyl sul f oxi de showed the presence of approximately 0.9 noles of

met hanol . Areducéd @ressmrpeanfl: the reésidue plHced ¥h 36 §g60&2siJica

3 A no- - 4o an HikoibSatdong Bhidy B olddibne e fod’os
ethylanino}methmianéenhkaniéetmeﬂhﬁndlsolﬂhédapptdbrlate fractions
ol es) 1 n” $eLe S Med, BpdpbraBRd Hndts FAdeRR Trosbird spdyne
m nutes to aveep cxystallizedtwithoethelk dtoeghvey3l,72,H-dbi aleatditde
101 0e (2 Bofipoli B £6):186%3, Uyl stal it hegy o0 1o
into the soddmeshylorswlfoxide showed the presence of approximately
0.9 moles of methanol.
~“lanal. caled for C,gH, N 0,5,0.9CK,0:' C, 45.86; H, 6.92;
N, 16.82; s, 15.40.
Found: C, 45.60; H, 6.93;
y N, 17.03; S, 15.47.

Example 34

J 3-Am1no—4-{2-[(S-dlmehhylamlnomethyl—z-fu;yl)methz;thzo]—
ethylamlno}-l 2,5-thiadiazole l-oxide

‘A solution of 2-((S-dimethylaminomethyl—Z-Euryl)'
3ﬁdmethy1thia1etﬁy1amine {3.3 g; 15.4 mmoles) in 25 ml. of
methanol was added dropwise over a period of 30 minutes
to a well stirred solution of 3,4-dimethoxy-1,2,5-thiadiazole
_:jl-cxide (2.5 g7 15.4 mmoles) in 75 ml of methanol that had
been cooled to 8% in an ice-water bath. After 1.5 hours,
_anhydrous. ammonia was bubbled into the solution for 8
"‘minutes and the mixture stirred at ambient temperature for
30 minutes. The reaction mixture was evaporated under
- reduced pressure and the residue placed on 60 g of silica
gel and chromatographed using.a gradient elution of methylene
chloride-methanol. The appropriate fractions were combined
and evaporéted, and the product was crystallized from -

C e~ - m— e e s e o T 4 vy e . ~a @ g e e [ e g o~ - e I L
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m nutes and the mxture stirred at anbient tenperature for 30 minutes. The
reacti Qi Xt ure was evapor at ed under reduced pressure and the residue

’ and chromatgQgraphed using a gradient elution
of " met Ngne chl ori de- met hanol . The app#&ﬁriate fracti ons were conbi ned
evaporated, - and the product was crystallized from acetonitrile.
Recrystallization fromisopropyl alcohol yielded 2.59 g of the title
conpound, np 139-[err]. Anal. Calcd for [err]: C, 43.75; H 5.81; N,
21.26; S, 19.46. Found: C, 43.71; H 6.05; N, 21.32; S, 19.51. Exanple 35
3- Ami no- 4-{2-[ (5-di net hyl am nonet hyl - 2-furyl ) net hyl t hi 0] - :

et hyl ani no} - - t:hi adi_azol - gL oxis | ait i on, e g
2-((5-dinethéféﬁ?ﬁ%%ﬁ#?%%2%?%#§§?g%§2§%%ﬁ%ﬁ¥h%géﬁlé§;35°F¥Eiiﬁcﬂﬂ9%

mol es) in 5Pigltdeds 24 _meﬂhénﬁhemﬁstééd@@mpﬁ?ndsemp;é394?4mfhrtgs to a
wel | stirredagygpe | fe 3, 4- dighBt BOXY - , 21 Lhi adi,.az L |z dipxi dg |
(2.08.g; 11.%5#1%& gé)lc?n £cri2.éb$kgr8?§ﬁe't hgzrfolﬁhgé'hgd %ég%'con € tgg;')
in an ice-water bath. After 30 ninutes,'anhydixmkSamﬁDnlﬁbmas bubbl ed into
the solution for 10 mnutes and the g e Hir t keRL .t tuge
for 8 hours. The reaction mxture wagaé%/lgﬁor;'edﬂtj#dgf ?édgégg'pﬁg’g?uféygnd
the residue placed on 200 g,of-siljca-gel an® D%t ogr aphed

: | - Example 35

3-Amino-4-{2-[ (S-dimethylaminomethyl=-2-furyl)methyl thio] -
ethylamino}~1,2,5~-thiadiazole 1,l-dioxide

A solution of 2-[(5~-dimethylaminomethyl-2-furyl)methyl-
. thiolethylamine (2.5 g; 11.7 mmoles) in 50 ml. of dry methanol
was 1dded dropwise over 4S5 minutes to a well stirred suspe;J
sion of 3,4-dimethoxy41,2,S—thiadiazole i)l-dioxi&g (2.08-g;
11.8 mmoles) in 200 ml. of dry methanol that had been cooled
to 5° in an ice~water bath. After 30 minutes, anhydrous
;'ammonia'was bubbled into the solution for 10 minutes and
S the mixture stirred at ambient temperature for 8 hours. ' The
reaction mixture_was evaporated under reduced pressure and
the residue placéd on 200 g of silica gel and chromatographed
l*z using a gradient elution of methylene chloride-methanol.:
The appropriate fractions were combined and evaporated to give
3,6 g of product. Recrystallization from methanol-ether
yielded_the title compound, mp 156-158°.
Anal. Calcd for °12319“5°352‘ ‘C, 41.72; B, 5.54; N, 20.28;
| -8, 18.56. _ _
Found: C, 41.50; H, 5.52; N, 20.33;
| s, 18.74.



using a gradient elution of nmethylene chloride-nethanol.- The approprlate
fracti ons were conbi ned and evaporated to give 3.6 g of product.
Recrystal li zati on from met hanol -ether yielded the title conpound np -
156x158. Anal. Calcd for Cl12 N53S2 ?30( 41.72; H, 5.54; N, 20. 28@
18.56. Found: C, 41.50; H, 5.52; N, 20.33' S, 18.74. Exarrple 36

3- Am no- 4- {2-[ ( 2- guani di not hi azol - 4-yl ) net hyl t hi o] et hyl am no} -
1,2,5-thiadiazole |-oxide] A solution of

2-[ (guani di not hi azol -4-yl)met hyl thiol - ethylamne (fromthe

di hydrochloride, 6.08 g; 20.0 mmles) in 50 m of nethanol was added

dropwi se, over 45 mnutes, to a cold (5 well stirred solution of

3, 4- di met hoxy- 1, 2, 5-thi adi azol e Example 38.24 g; 20.0 nmoles) in. 150 ml of
met hanol . After stirring at 5-[err] for 1.5 hours, anhydrous anmmoni a was

bubbl ed into the solution for 10 mnutes and stirring was conti nued at
anbi ent t edp@mingel£62- 182hgu|agldﬂhmtlyaa:mbn4rmlﬂme&hmrm@etayédmn@ér

reduced pr@?%Pr—€H¥E&f§zéi q;% ed on 65 g of silica gel and
chr omat ogr. &ﬁﬂ?ﬁn@ﬁqﬂMI on of nmethyl ene chl ori de-net hanol .
The appropriate fractions were conbi ned and evaporated to give 4.16 g of

product from methanolay 5¢h¥3bal W 3 PyddPa f%6 LRI ot AP methylthio] -
gthylamine (fxom the dihydrochloride, 6.08 g; 20.0 mmoles) |

in 50 ml of methanol was added dropwise, over 45 minutes,
to a cold (5°) well stirred solution of 3,4-dimethoxy-
1,2,5~thiadiazole l-oxide (3.24 g; 20.0 mmoles) in 150 ml
' of methanol. After stirring at 5-10° for 1.5 hours,
anhydrous ammonia was bubbled into the solution for 10
minutes and stirring was continued at ambient temperature.
for 18 hours. The reaction mixture was evaporated under
N reduced pressure and the residue placed on 65 g of siiica
) gel and chromatographed using a gradient elution of
methylene chloride-methanol. The approptiate fractions
were combined and@ evaporated to give 4.16 g of product
~_§rom methanol.: Recrystallization'from methanol yielded -
" the title compound, mp 167-170° (dec).” 3
" Anal. Calcd for CgH,,NgOS;: C, 31.20; H, 4.07; N, 32.35;

gY>3? .

Sy 8, 27.76. . ..

' Found (corr. for 0.48% H,0): C, 30.39; H, 3.97; N, 32,25;
8, 27.91.

Recrystallization of the crude product from 95%
ethanol yielded the title compound as a monohydrate, mp
136-138° {(dec). - _
Anal. Calcd for C4H, (NgOS,;-H,0: C, 29.66; H, 4.42; N, 30.75;

. 8, 26.39. . :
"Found: C, 29.92; H, 4.42; N, 30.84;
S, 26.58,

A sample of the product as the free base was



the title conmpound, np 167-[err] (dec). Anal. Calcd for [err]: C, 31.20{
H 4.07; N, 32.35; S. 27.76. Found (corr. for 0.48%][err]): C,  30.39; H,

3.97; Mx32.25; S, 27.91. Recrystallization of the crude product from 95%
et ha A4 el ded the title conpound as dygonohydrate, np 136-138 (dec). v
Anal d for [err] : C, 29.66; H 4742; N, 30.75; S, 26.39. Found: C,
29.9 4.42; N, 30.84; S, 26.58. A sanple of the product as the free

suspended in 95% et hanol, treated with one equival ent of
aqueous 6. ON hydrochloric acid and fllter d to yield the hydrochl oride
salt, np 200 [err] (dec.) Anal. Calcd for [err]: C, 28.23; H 3.95; N,

29.26; O, 0 2% Nog29. 41;

220 S, efeOeY (A55n LPhabetly Ria G rbid oldpinglogt

net hyl t hi o] eaqmw n®} ON, lzydsot:hﬂamlsfz Glcédl andjj %klfa%rﬁds‘épumehdofthe

2- [|(5 di rret3 EFOERTEE k- ga1kyrinp) Felohyldive] @dyl pm ne (2.4 g; 11.2

ol es) 1N Shal. caled for CoH) sC1NgOS5: C, 28.23; H, 3.95;
. N, 29.26; Cl, 9.26

Found (corr. for 1.02% HZO)= c, 28.26; H, 3.83;
B | N, 29.41; Cl, 9.53

Example 37

3-Benzylamino-4-{2-[ (5-dimethylaminomethyl-2-furyl)-
methylthio]ethylamino}-1,2,5-thiadiazole 1,l-dioxide

A solution of 2-[({S-dimethylaminomethyl-2~
)methylthio] ethylamine (2.4 g; 11.2 mmoles) in 30 ml o/
of dry methanol was added dropwise over a period of 35
minutes to a stirred solution of 3,4-dimethoxy-1,2,5~ -
‘thiadiazole 1,l-dioxide (2.0 g; 11.2 mmoles) in 200 ml of
dry methanol that had been céoled to 1-3° in an ice water
bath. After 15 minutes at 1-3°, benzylamine (1.8 g, .
1.83 ml; 16.8 mmoles) was added and the solution stirred
.-~ at ambient temperature for 1 hour. . The reaction mixture
: was evaporated under reduced pressure and the residue’
_.placed on 50 g of silica gel and chromatographed using a
wuaradient elution of methylene chloride-methanol. The
appropriate fractions Were_éombined to give 4.1 g of
pioduct._-Recrystallization from aqueous methanol and
then methanol yielded the title compound, mp 152° (dec);
the NMR spectrum (100 MHz) in d dimethyl sulfoxide
showed the presence of approximately 1.0 mole of methanol.
Anal, Calcd for C19525N50352 CH4O. c, S;.37; H, 6.25;
N, 14.98.
Found: C, 51.51; H, 6.05;
N, 14.78.



of dr& nmethanol was added dropwi se over a period of 35 mnutes to a stirred
sol ution of 3, 4-di methoxy-1,2,5- thiadiazole 1,1-dioxide (2.0 g; 11.2

mmol es) in 200 M of dry nethanol that h been cooled to 1-3 in an ice
wat e+bath. After 15 mnutes at 1-3, benlamine (1.8 g, 1.83 m; 16_.E ‘
mmol es) was added and the solution stirred at anbient tenperature for
hour. The reaction m xture was evaporated under reduced pressure and thé
resi due' placed on 50 g of. sil.ica gel and chronmat ographed using a gradi ent
el ution of methylene chloride-nmethanol. The appropriate fractions were
conbined-to give 4.1 g of product. Recrystallization from aqueous net hanol

and then net hanol yielded the 'titggameyeoggd, np 152 (dec); the NWMR
“spectrum (100 MHz) in d6 dinethyl‘gurgggﬁﬁé‘shomed t he presence of

approximately 1.0 nole of nethanol. Anal. Calcd for [err] : C, 51.37;, H,
6.25;. N, 143982-FqardDiret 15;&1nbtne@h95}guen%)&thylaianle@%ﬁlammo}-

iz Lg,f’ainu Smethylamingn a5 §hiagiazole 1. Judacwider
2-1(3- {dinethylan1nonethyl}phenyl) nethylthlo]ethylanine (2.51 g; 11.2
ol es) [ prepared accqr o”quéfoxﬁhgfpﬁfi‘i‘?g‘ir des Paencxiulzgmggh%lla%hl?ahatyeln)t-
methylthio]ethylamine (2.51 g; 11.2 mmoles) [prepared
- according to the procedure described in Belgian Patent
' 867,106] in 25 ml of dry methanol was added dropwise over
30 minutes to a well stirred suspension of 3,4-dimethoxy-
- 1,2,5-thiadiazole 1,1-dioxide (2.0 g; 11.2 mmoles) in
200 ml of dry methanol that had been cooled to 2° in an
ice-water bath. After 15 minutes at 2~5°, anhydrous
methylamine -was bubbled into the solution for 10 minutes
and the solution was then stirred at ambient temperature
for 30 minutes. The reaction mixture was evaporated
under reduced pressure and the residue placed on 60 g
-of silica gel and chromatographed using a gradient
elution of methylsae chloride-methanol. The appropriate
fractions were combined to give 2.96 g of product.
Recrystallization from acetonitrile and then from methanol
yielded the title compovnd, mp 152 -158°; the NMR spectrum
(100 mHz) in. d6 dimethyl sulfoxide showed the presence of
approximately 0.6 mole of methanol. .
Anal. Calcd for. C15H23N50252-0.6 CHyO0: C, 48.20; H, 6.59;
' N, 18.02; S, 16.49.
Found: C, 47.99; H, 6.78;
M, 17.81; S, 16.09.

v

Example 39

3-Amino-4-{2-[{3-{dimethvlaminomethvl} phenyl)methylthio] -
ethylaminol}=-1,2,5-thiadiazole l-oxide '




- 867,1061 in 25 m of dry nethanol was added dropw se over 30 mnutes to a _
wel | stirred suspension of 3,4-dinmethoxy- 1,2,5-thiadiazole-1,1-dioxide
1.2 mol es) in 200 m_ of dry shanol that had been cooled to

an ice-water bath. After m AUtes at 2-5, anhydrous nethylan1he~
ed into the solution for 10 m nutes and the solution was then

t anbient tenperature for 30 mnutes. The reaction m'xture was
evaporated under reduced pressure and the residue placed on 60 g of silica
gel and chronmat ographed using a gradient elution of nethylase

chl ori de-nmet hanol. The agppropriate_fractions were _conbined to give 2. 96 g
of product . RECrystéI%éiﬁ%%éhf?gngadé@bmq%nﬁghXAGmﬂﬂﬁm¢thl

y|eIded1ﬁutﬁ¥lth16@@ﬁmylhmiﬁb152 rerg; 12e3NMRoIRAO rimn £3 OQ 1ide '“

[err] sulfo i de sh d the presence of apprOX|nateIg 6 nol e of
net hanol M\aﬁ‘e thaped M3s | "-'@P"’A%?QCPV%F dSsgrinytas. be; asweld, 49.

Found: Gti#céd; sdllutidh d‘f i ) -oxi
sbllu€i I}phen#E%etﬁymEHi iazole l-oxide

3- A 4-£2-[(3- t hyl th | thi'o] -
ot yl o B0, 91 iSHEEam%s%”%)”iﬁx;ée RLR% (dayi baeomnol that had

2- [ (3- {dbe@mxd@aléenﬁbh)d'}m?%)lcéﬂ%%éf”ﬁ’iéhhw SN £Ke 481 thor

nmol es) in 25 f
‘was comp eted the solution was stirred at dmbient temper-

ature for 1.5 hours and then cooled to 5¢ and anhydrous
ammonla was bubbled into the solution for 8 minutes. After
stirring 16 hours at ambient temperature, the reaction

mlxture_was evaporated under reduced pressure and the

residue placed.en 55 g of silica gel and chromatographed

using a gradient elution of methylene chloride-methanol.

The appropriate fractions were combined to give 3. 0 g of
product from acetonitrile.; Recrystallization from acetone .‘J-
yielded the title compound, mp 122-125°.

Anal. Caled for C14H21Nsosz. C, 49.53; H, 6f23: N, 20.63;

| s, 18.89. .
- Found: €, 49.18; H, 6.08; N, 20.93;
S, 19.25. '
' Example 40

3-{2-[ (5-Dimethylaminomethyl-2-thienyl)methylthio]-
ethylamino}-4-methylamine-l,2,5~-thiadiazole l-oxide
- !

A solution of 2-{(5-dimethylaminomethyl-2-
- thienyl)methylthiolethylamine (1.5 g; 6.5 mmoles) in 25
.ml of dry methanol was added dropwise over a periocd of
45 minutes to a stirred solution of 3,4-dimethoxy-1,2,S-
thiadiazole l-oxide (1.06 g; 6.5 mmoles) in 150 ml of
dry méthanol that had been cooled to 3° in an ice-water
bath. After 15 minutes at 3°, anhydrous methylamine was
bubbled into the solution for 5 minutes and the solution



dry nethanol was added dropwi se over 45 minutes to a well stirred solutlon
of 3, 4-di met hoxy-1, 2, 5-t hi adi azol e 1- oxi de (2 0.g; 12.3 moles) in 100 :
of dry nethanol that had been cooled to rr] in an ice-water bath.
t hedxaddi tion. was conpleted, the solutio s stirred at anbient te
- ature for 1.5 hours and then cooled to [err] and anhydrous amoni a
bubbl ed into the solution for 8 minutes. After stirring 16 hours at anbient
tenperature, the reaction m xture was evaporated under reduced pressure and
the residue placed on 55 g of ‘silica gel and chromat ographed using a
gradient elution of nethylene chloride-nmethanol. The appropriate fractions
wer e conbi Redk tst ived 3EOr 9167 minwted . f rome acehotibhi mdxtiaa ysaatkezati on

fron1aceton i-el ded t he t| e %1 122-125. Anal. Cal cd for err]:

C, 49.53; %§é§?9r9V%EP%% sa g%§}e¢ﬁu|%P”°E? ugeygWasg eyaperatedy o3

S, h1|9 25. }EXﬁE)& &'ﬁﬂﬁlé’eQZ Eégs?rﬁﬁfahﬁ afhéloﬁﬁéﬁ&hEZPUAbbeayb)ﬂElilwtbEO]

et hyl anmi no met i e oxi de

o 15 di o e PRA RSN 4 HiRT R rgFaniRE Y Blhion s

mol es) i noﬁaﬂewnmmmmenbhnws adrtssl a:tbpmpsﬂaﬁeelfracpﬁrom WwérébS

mnutes to a st.drr solution_of .3.4-.di net ho t hi 1-oxi de .

(17065 | o cRrined e i R s e BRI £ Sr oM s Ean A B 0o 31

an i ce-wat @edlazrsttawnati&znfnomeacaattdhimelrpueldeﬂh}aharnm]ms
compound, mp 98.5-102°,

Anal. Calcd for C;4H, Nc0S;: C, 43.42; H, 5.89; N, 19.48;
S, 26.76.

Found: C, 43.70; H, 5.58; N, 19.71;
s, 26.79.

Example 41

3-Am1no-4-{4-(S-dlmethvlamlnomethyl-4-fu:yl)bugylamlno}-
1,2,5-thiadiazole 1, 1—dloxide

A solution of 4-(5-dimethylaminomethyl-2-furyl)-
butylamine (1.61 g; 8.2 mmoles) in 25 ml of dry methanol
13 added dropwise over a period of 35 minutes to a well
siirred suspension of 3,4-dimethoxy—1,2,S—thiadiazole |
1,1-dioxide (1.46 g; 8.2 mmoles) in 150 ml of dry methanol
that had been cooled to 0-3° in an ice-water bath. After
15 minutes, anhydrous ammonia was.bubbled into the
solution for 5 minutes and the solution was stirred for 30
minutes. ‘The reaction mixture was evaporated under
reduced pressure and the resldue placed on 60 g of sxllca
gel and chromatographed using a gradient elution of
acetonitrile-methanol. ‘The appropriate fractions were

' combined and evaporated to give 1.68 g of product.
Crystallization from acetonitrile yielded the title

compound, mp 154-156° (dec).



bubbl ed into the solution for 5 mnutes and the solution was stirred for
15 utes. The reaction m xture, after standing overnight at anbient.
tlemperjat ure, was evaporated under red d pressure and the‘resi due placed
Yo /g_of silica gel and chromat ographed using a gradient elution of \
acqQi\Wwhitril e-nmethanol. The appropriate fractions were conbined to give
crystalline product fromacetonitrile. Recrystallization fromacetonitrile
yielded the title conpound, np 98.5-[err]. Anal. Calcd for [err]: C,
43.42; H, 5.89; N, 19.48; S, 26.76. Found: C, 43.70; H, 5.58; N, 19.71; S,

20,75 EARLe S HaE (I OB, 14 R0 55,

4- (S-di met hyl am nonet hyl - 2-furyl)- butyl 87 n®.8@.61 g; 8.2 nmoles) in 25 m

of dry methanol was added dr opw over pef4 o |
stirred suspension of 3,4-dineth§§ypf$2,gzihézd?gzoﬁg fﬁkﬂgﬂeirdgl f9§6 g;
8.2 mmles) in 150 M of dry nethanol tha, hd8#een cooled to 0-3 in an
ice-water bath. After 15 m nutes, anhydrous anmoni a was bubbled into the
solution for 5 mnutes and the sol ution was stirred for 30 mnutes. The

reaction mxture was evaporatedEuammle 42

3-Amino-4-{2-[ (2-dimethylaminomethyl-4-thiazolyl)methvlthio] -
ethylamino}-1,2,5~thiadiazole l,l—dioxide

_ A solution of 2-[(2-d1methylam1nomethvl-4—
thlazolyl)methylthzo]ethylamine (0.9 g; 3.89 mmoles) in
20 ml of dry methanol was added dropwise over 40 minutes
to a well stirred suspension of 3,4-dimethoxy-1,2,5-
thi;diazble 1,1-dioxide (0.69 g; 3.59_mmoles) in 70 ml1
of methanol that had been cooled to 8°, anhydrous ammonia
was bubbled into the solution for 8 minutes and then the

-

solution was allowed to stir at ambient temperature for

13 hours. The reaction mixture was evaporated under

.?educed pressﬁre and the residue placed on 150 g of

isilica gel and_chromatographed using a gradient elution

of acetonitrile-methanol. The appropriate fractions were

combined and e%aporated to givé 0.66 g of the product.

The foam was dlssolved in Z-propanol and evaporated to

dryness to glve the title compound, mp 60-65°; the NMR

spectrum (100 MHz) in ds dimethyl sulfoxide showed the

presence of approximately 0.15 mole of 2-propanocl.

Anal._Calcd for C11H18N68302'0.1SC3HSQ= C, 37.02; H,_S.Zl;

° _ . . N, 22.62; s, 25.89.
‘Found (corr. for 2.79% H,0) : C, 36.75; H, 5.13;
: ' N, 21.75; S, 25.03.



reduced pressure and the residue placed on 60 g of silica gel and
chromat ographed using a gradient elution of acetonitrile-nethanol. The
" appropriate fractions were conbi ned agf evaporated to give 1.68 g of
proguct. Crystallization from acetoni le ylelded the title conpoun f
154 156 (dec). Anal . Calcd for [err]: C, 47.69; H, 6.47; N 21. %A.
9.80. Found: C, 47.73; H, 6.28; N, 21.43; S, 9.84. Exanple 42 '
3- Ami no- 4-{ 2-[ ( 2- di et hyl am nonet hyl - 4-t hi azol yl )-met hyl t hi ol -
et hyl am no}-1, 2, 5-t hi adi azol e 1, 1-di oxide A solution of -
2-[(2- dlnethylan1nonethyl- - thlazolyl)nethylthlolethylan1ne (0.9 g; 3.89
mml es) in 20 m of dry nethanoExamplasid¢sl dropwi se over 40 minutes to a
wel | stirred suspension of 3,4-dinmethoxy-1,2,5- thiadiazole 1,1-dioxide
(0.69 g; 3.89 mmoles) in 70 mM of nethanol that had been cool ed to 8, .
anlhydr ous -ef2ve i{ 2~-@aankdhiil eeh i a0 1-%e-valo) e thi 1itbri o eyl £8ia6d -tmenht he
sol ution ITowed oSt QDI ent t eratur.e for [err]J hours. The
reacti on & Waé?ﬁ Zmipe- Zrﬁintﬁhamﬁﬂég. Mgfﬁﬁdipﬁ e aLd tJhe resi due

" placed on 150 g of sillca gel and Chronatographed using a gradient elution .
of acetonitrile nEtQR?OLEgﬂ;f f985%% féaiga%kkgg%fgéarboxvlate

Hydrochloride_

A solution of amidinothiourea (117 g; .0.99 mole)
and ethyl chloro-a-formylacetate (150 g; 1.0 mole) in 3.5
liters of absolute ethanol was stirred at ambient temper-
ature for 18 hours and then heated at reflux temperature
for 1 hour. At this time additional ethyl chloro-g-
'fbrmylacetate (20.0 g; 0.13 mole) was added and 1 hour
later another 20.0 g of ethyl chloro-g-formylacetate was
. added. After 2 hours of additional heating at reflux
temperature, the reaction mixture was evaporated under
reduced pressure and the residue triturated with 1.5
liters of acetone and filtered to give 103 g of product.
Recrystallization from 2-propanol yielded the title
compound, mp 204-206°. ' : o
Anal. Caled for C,H,,ClN,0,S: C, 33.53; H, 4.43; N, 22.35;
Cl, 14.14; s, 12.79.
Found: C, 33.38; H, 4.40; N, 22.54;
ci, 13.97; s, 12.92.

(B) 2-Guanidino-S~hvdroxymethylthiazole

' Ethy1 2-guanidino—S-thiazolecarboxylate hydro-
chloride (1 0 g; 3.99 mmoles) [prepared in Step A] was
added to a cooled (ice-water bath) suspen51on of lithium
aluminum hydrlde_(o 46 g; 12.1 mmoles) in 25 ml of tetra-
‘hydrofuran. The reaction mixture was then heated at reflux
temperature for 2 hours, cooled, decomposed with 0.46 ml



conbi ned and. evaporated to give 0.66 g of the product. The foam was

di ssol ved in 2-propanol and evaporated to dryness to give the title

conpd np 60-[err]; the NWR spectrug$ 100 MHz) in [err] dinethyl _

{ @Xyce showed the-presence of appro tely 0.15 nole of 2-propanol. v

ffcd for [err]: °C 37.02; H 5.21; N 22.62; S, 25.89. Found (corr.

for 2=9%[err]) : C 36.75; H 5.13; N 21.75; S, 25.03. Exanpl e 43

3-{2-((2-Guani di not.hi azol -5-yl ) et hyl t hi o] et hyl am no} - 4-

et hyl am no- 1, 2, 5-t hi adi azol e 1, 1-di oxi de (A) . Ethyl .

2- Guani di no- 5-t hi azol ecar boxvl at e Hydrochl ori de A sol ution of

am di notgi gurgazgl : t Ayl Rghlpreo-as k0 I te (150 g;

1.0 nol eﬁzigﬁ gf_%6| ?n}egjsf_gjfggpgglbﬁ ea‘i{elj[jhgth A I%tq)ra?ne‘g R _e%f t enper -

ature fofhagfhdtrstenwahcirhedt endaievapouatedmurdenrcefioced hpressuse
this ti LI gnak : ' errdzs I L2 ;- 0.13 nol e)
was addg%‘o Zﬁgb%[ ﬁ(‘)gl} ga’t%# ﬁ{))tgﬁg;t[?o.%e%_{-g%%tlﬁ)%egﬁPOA Qr%ng:.

chl or o- [2¢eton bErilec stimldedstheddd t1e\f cempeundur apfla8diliZildhal heating

at refl %sfrpgaf&ar %gd-.te ft;?g eRChsqan A ,Xtyisgw?f tugygdo.ge;@; ef unRgers 4 educed

pr essur e—amd—t he resi 8udaied with acefone and’ filtered
to give 103 g of product. = = S, 18.62. .
' . Found: C, 34.55; H, 4.52; N, 32.63;

S, 18.54,

| (C) 2-{(2-Guanidinothiazol-5-yi)methylthio]~
ethylamine ' R S

Cysteamine hydrochloride (10.6 g; 9.3 mmoles)
and 2-guanidino—S-hydroxymethylthiazole (16.0 g; 9.3
mmoles) {prepared in Step B] were dissolved in 80 ml of s
‘concentrated hydrochloric acid and the solution stirred
at ambient temperature for 1 hour and then heated at
reflux temperature for 3 hours.’ The reaction mixture was
cooled, made basic (pH 1ll1) with 40% aqueous NaOH and - .
filtered to give 15 g of product. Recrystallization from
acetonitrile yielded the title compound, mp 150-153°.

Anal. Caled for C,E,;N.S,: C, 36.34; H, 5.66; N, 30.27;
o s, 27.72.
. Found: C, 36.29; H, 5.70; N, 30.40;
S, 27.64. -

‘(D) - 3={2-[ (2-Guanidinothiazol-5-vl)methylthio]~
ethylamino}-4-methylamino-1,2,5-thiadiazole 1,1-dioxide

| ‘A solution of 2-[(2-guanidinothiazol=5-yl)= = =
methylthiolethylamine (2.0 g; 8.64 mmoles) [prepared in’
Step C]. in 60 ml of méthanol was added dropwise over 40
minutes to a well stirred suspension of 3,4-dimethoxy=~
- 1,2,5-thiadiazole 1,1-dioxide (1.54 g; 8.64 mmoles) in -



Recrystal lization from 2-propanol yielded the title conpound, np 204-[err].
Anal . Calcd for [err]: C 33.53; H 4.43; N 22.35 d, 14.14; S 12.79.
Found:- C, 33.38; H, 4.40; N, 22.54; d,,,13.97; S,.12. 92. (B)

2- Quahi di no- 5- hydr oxynet'hyl t hi azol e Eth“YLZ guanldlno 5- thlazolecarb0xylate
hydro- chloride (1.0 g; 3.99 mmles) [prepared in Step A] was added to a
cool ed (ice-water bath) suspension of |ithium alum num hydride (0.46 g;

12.1 mmoles) in 25 m of tetra- hydrofuran. The reaction mixture was then
heated at reflux tenperature for 2 hours, cooled, deconposed with 0.46 m, =
H20, 0.46 m of 15% NaOH and 1.38 m [err] and filtered. The filtrate

dried andg@vaRObE Rl tHKIeH 1M eHULE had %éé'ﬁecb%lgid/et& 84 ﬂnOfazprQE'é'-Ct
Recrystal lizatjon fromacetonitrile yjelded the title conpound,

168- [err]’at%ﬁapatbal cdhiblempintadning Qhes*}zememamrewats@m S,
18.62. FoMRga éﬁ%}éﬁlﬁe5%a§Vbdgbﬁ@a §nty3éﬁb d&lution for 8

2-[(2- Ghanldlnothlaz met hyl t hi o]" -, et hyl am ne st eani ne
hydr ochl®p@Ees:o. dffen. %tﬁﬁﬁﬂég) (P@bbﬁﬁ#l&%ﬂFQ?m WEBx ¥Rt 8 t hiazol e

- (16.0 ghéhfs, the reaction mixture was eyaporated under reduced
pressure and the residue.placed on 175 g of silica gel
and chromatographed using a gradient elution of
acetonitrile-methanol. The appropriate fractions were
combined to give 1.3 g of product. Recrystallization
from methanol yielded the title compound, mp 225-226°

(dec). . .
Anal. Calcd for C10H16N80283 C, 31.90; H, 4.28; N, 29.76;
| S, 25.55. |
| - Found: C, 32.07; H, 4.14; N, 29.91;
"\_J o . s, 25.60. -
Example.44

3-Amino-4- {2—[(Z—gganldlnothlazol-seyl)methylthlo]-
. ethylamino}-1,2,5~thiadiazole l-oxide

A solution of 24[(2-guanidinothiazolé5-yl)—
methyithio]ethylamine (3.0 g; 13.0 mmoles) {prepared in
Example 43, Step C] in 70 ml of methanol was added dropwise

" ‘over 40 minutes to a well stirred solution of 3,4-dimethoxy-
1,2,5-thiadiazole l-oxide (2.1 g; 13.0 mmoles) in 200 ml
of methanol that had been cooled to 8°, and anhydrous
ammonia was then bubbled into the solution for 8 minutes.
After stirring at ambient temperature for 18 hours, the
reaction mixture was evaporated under reduced pressure and
the residue placed on 225 g of silica gel and chromatograohed
using a gradient elution of acetonltr11e~methanol. The _
appropriate fractions were combined to give 3.6 g of the '
title compound, mp 85~132°; the NMR spectrum (100 iHz) in



mol es) (prepared in Step B) were dissolved in 80:m of concentrated

3 ‘“ic acid and the solution stirred at anbi ent tenperature for 1
i ‘hen heated at reflux tenperature for 3 hours.' The reaction

vuS cool ed, made basic (pH 11 th 40% aqueous NaOH and' fllteréd?-

to gi %e 15 g of product Recrystal lizat¥on from acetonitrile yielded the

title conpound, np 150-[err]. Anal. Calcd for [err]: " C, 36.34; H ©5.66;

N, 30.27; S, 27.72. Found:- C, 36.29; H 5.70; N, 30.40; S, 27.64. (D

3-{2-[(2- Guani di not hi azol - 5-yl ) met hyl t hi o] -

et hyl ani no} - 4- net hyl ami no- 1, 2, 5-t hi adi azol e 1, 1- di oxi de A sol ution of

2-[ (2- guani di not hi azol - 5- yI)- nethylthlo]ethylan1ne (2.0 g; 8.64 nml es)

[preparé? dimettyyy I subkfegide sthomedafbe presered @fo@ﬂﬂﬁP%ﬁ@?tﬂéY

m nut es t i on of 3,4-dinmethoxy- 1,2,5-thiadiazole

1, 1- legl ﬁf¥%gffsééég§ni%iegn§ - 160 m of nethanol t hat had been

cool ed Apag. | Gadred cor vy Hy 064 Q%ﬁCQﬂgﬂ?neﬁrnﬁa -2i¢ tnptrdRare at 8,

anhydr ous net hyl am ne .was b Ied |nto the sol utjgon3b018 | husgsziAfter

stirring at anbient tenperature for 18 hours, the’reaction m xture was

evapor at ed und&ounstiutedrprefan ol addidt ﬁgor)es-‘l duUér pBRe&3 o A7%6- 8361 silica

gel and chromat ographed using a gradient eIutloqg9f32_55' S, 26.62.

Example 45

3—Cyclopr0pylamino—4-{2—[(S—dimethylaminomethyl—z-furyl)-__
methylthiolethylamino}-l,2,5-thiadiazole l,l1-dioxide

The general'procedufe of Example 8 was repeated,

except that thezz-prOpYnYIamine utilized therein was :
replaced by an equimoier amount of cyclopropylamine, and hd
the product was crystallized from methanol. Recrystallization
from isopropyl alcochol yieided 3.5 g of the title compound,

mp 194-195° (dec.); the NMR spectrum (100 MHz) in d6
: dlmethyl sulfoxide and ‘showed the presence of- approxlnately
1.0 mole of isopropyl alcohol. '

Anal. Calcd for C15 23 5035, C3H80. C, 48.52; H, 7.01;

- N, 15.72.
Found: C, 48.36; H, 6.95;
N, 14.87.

- Example 46

3—Cyclgpr0gyimethy1amino*4-{2-[(5-dimethYIaminbmethylf2~
furyl)methylthio]ethylamino}-1,2,5-thiadiazole 1,1-dioxide .

The general procedure of Example 8 was repeated, -



acetonitril e-nethanol. The appropriate fractions were conbined to give 1.3
g of product. Recrystallization from nethanol yielded the title conpound,
np 225-[err] (dec). Anal. Calcd for [err]: C, 31.90; H 4.28; N,
25.5%7 Found: C, 32.07; H 4.14; N, 29:91; S, 25.60. Exanple 44
3- Ami no-4-{2-[(2- guanldlnothlazol 5=909nethy|th|o]

et hyl am no}-1, 2, 5- thladlazole 1-oxi de A solution of

2-[(2- hj I

2.1 (2 9uafl g a3 BBy 20 g %h%r%zﬁ@é?ampweié
over 40 mmce%dtbyaamlethn@leu smmmtomﬂnfcxachogrnwﬂmghh mine,
1,2,5-thi

had beenI %g‘qﬂ%k‘tgo&fg lu]%et and; gﬁyér%ggsl%?%&g\égg%:ﬁg %I)u'obl %QPk?

sol ution fldrzagtivmufrom mMethasoldr ymgdad b et of esper a:tmbef@ompeuhdur s,
th ti ' t t

T coq ol SB4462 (% O APPHS! R BB A CEH0D! ARRY! %P 16, L AEnbRRy e
_of acet omsuluﬂqaméehaholwedrhehapprepenaee off approsinetelyonbi 2®dmodesgi ve
3.6 g of qff&ééﬁ npound np 85-132; the NWR spectrum (100 N+t) [ n dé

di et hyl OXI 6med the presence of approximately
Anal. _Calcd for Cl6 25N50382-1 «25 CH4O- C, 47.13, H, 6.88;
' _ N, 15.93.
Found (corr, for 0.68% Hzo):_ C, 47.40; H, 6.49;
N, 15.77.
ﬁxample .48

3-{2-[({S5-Dimethylaminomethyl-2-furyl)methylthio]ethylaminoc}-
4-(2-methoxyethylamino)~-1,2,5-thiadiazole 1l,1l-dioxide

The general procedure of Example- 8 ‘was repeated,

except that the 2-propynylamine utilized therein was




0.3 nole of acetonitrile. Anal. Calcd for C H14N80S3 0.3C2H3N: C, 32.24; )

H 4.2 32.41; S, 26.71. Found (corr. for 1.84% H20) : C, 32.63; H,

4. 33;. \, . 55; St 26.62. Example 45 o
- 3- Cyclya D Ianino-4-{2-[(5=dinethylanﬂ%énethyl-Z;furyl)- ' _ \eg

met hyl t ™ol et hyl am nol -1, 2, 5-t hi adi azol e-'1, 1- di oxi de The general procedure

of Exanple 8 was repeated, except-that the 2-propynylamne utilized therein
was replaced by an equi nol ar anount of cycl opropyl am ne, and the product
was crystallized from methanol. Recrystallization fromisopropyl alcoho
yielded 3.5 g of the titl.e conmpound, np 194-195:(dec.); the NWR spectrum
(100 MHz) in [err] dimethyl sulfoxide and showed the presence of
apprOX|napkh¢ed Bynaheewulmntﬂnp§MOah¢omﬁ '2-smathogyedthylamine: | :

C 48.5 t'e_ijl;ogo?ilm{;hk:lh%n?azto x?%;gﬁs dlﬂz ‘§a§5tr:@?tje‘h &1 ripxanmpl e

46 3- Cyc op am no- 4~ m nonet hy
furyl)neshyropy&]eﬂhph&inuﬁVQPQTQteﬁl&@l&ﬁi#&@?ﬂpﬁﬁgxﬁaé'ﬂﬂ@kﬁ%era

procedu€8 QEVEXQWBbegBd@”bféﬁﬁﬁ%ed’Recryg%%lllzatnon from 150propy1
alcchol ylelded the title compound mp 56-58°; the NMR
ispectrum (100 ‘MHz) in d6 dlmethyl sulfoxide showed the
presence of approximately 0.6 moles of isopropyl alcohol.
Anal. Calcd for C, H,oN;0,5,°0.6 C3HgO: C, 45.90; H, 6.83;
' N, 15.93.
Found (corr. for 0.74% HZO): C, 45.50; H, 6-72;
N, 15.63.

Example 49

3—{2-[(S—DimethylaminomethYl—2-fury1)methylthio]ethylamino}-
4-pyrrolidino-1,2,5-thiadiazole 1,l-dioxide. -

The general -procedure of Example 19 was repeated .
except that the'dimethylamine utilized therein was: replaced:
by an equimolar amount of pyrrolldlne.' The crude redaction
mixture was evaporated under reduced pressure, treated with
isopropyl alcohol and filtered to yleld 3.9 g of the title
compound, mp 151-152°. _ :

Anal, Calcd for C16H25N50382 C, 48.09; H, 6.31: N, 17.53.

- Found: C, 48.00; H, 6.10; N, 17.71.

Example 50

3—{2—[(S;Dimethylaminomethyl-2—furv1)methvlthio]-
ethylamino}-4-piperidino-1,2,5-thiadiazole 1,l-dioxide

The general procedure of Examp1e13'5wés repeated,

except that the dimethylamine utilized thereig was replaced



except that the 2- propynyl ami ne utilized therein was re- placed by an
equi fol'ar ‘amount of cycl opropyl net hyl ami ne, and the product was
crystallized from nethanol. Recrystal- |ization from nethanol y|elded11
of thé title conpound, np 86-89 (dec.); the NWR spectrum (100 MHz) in [i
di net hyl sul foxi de showed the presence of approximately 1.25 noles of
met hanol . " Anal . Calcd for [err] : C, 47.13, H 6.88; N, 15.93. Found
(corr. for 0.68% 7 err]): C, 47.40; H, 6.49; N, 15.77. Exanple 48 3-{2-
[(5-EXnethylaninonethyl-2-fury|)nethy|thi%! et hyl am nol -

4- (2- met hoxyet hyl ami no) - 1, 2, 5-t hi adi azote ¥61=di oxi de- The general procedure
of Exanple 8 was repeated, except that the 2-propynylamne utilized therein

e o CBYasAd el b 100U b £ P Bl pBE 181HW, hogﬁﬂaﬁ%ﬁ% fter colum

chr omat ogr aph e residue was treated wth i.sop evapor at ed

to near Y?ﬁéé?daﬁdscabﬁﬁjHQP%ﬂ%%-S Recgystajlizatiomdnamihot agueons

from i sopegryhodl ¢akalded Q‘!f@ctiﬁ”@etééﬁt?oﬁﬁa'goﬁ pd.1 0L 1863, the N'VRf
(0).4 resence 0

.spectrum (10 err]. diethyl e Showed 't he
apprOX| Nﬁt ﬁGPe% xxﬁ;;ﬂgq3§2coh€k 49,37 @bhﬁiéﬁﬁ qerlf 94€
45.90; H, 6.83; N 15. 93. '

Found (corr. for 0.2% H,0): C, 49.17; H, 6.52; N, 17.14.

‘Example 51-

3-Buty1am1no-4—{2-[(5-d1methy1am1nomethyl—2-furvl)methylthlo]-
ethylamino}-1,2, S-thladlazole l,l-dioxide

The general procedure of Example 8 was repeated,
except that the 2-propynylamine utilized therein was'replééed
by an equimolar amount of butylamine.  The crude product was
chromatogranhed three times and dried with heating under
high vacuum for 3.5 hours to yield 1.81 g of the title
compound as a somewhat gummy foam.

Anal. Calcd for C,6H7N5038,: C, 47.86; H, 6.78; N, 17.44.

Found (corr. for 1l.34% HZO): C, 47.60; H, 6.81l; N, 17.81._




Found (corr. for 0:74%([err]): C, 45.50; H 6.72; N, 15. 53 Exanpl e 49

3-{2-A4s - Di net hyl ani nonet hyl - 2- furyl)nethylthlo]ethylantno}

4- pyd XXX di no- 1, 2, 5-t hi adi azol e 1, 1-di-oxi de The general procedure of
Examgl\d 19 was repeated except that the dimethylam ne utilized therein hds
repl ax by an equi nol ar anount of rrolldlne The crude reaction m xture

. was evaporated under reduced pressur¥7 treated with isopropyl alcohol and
filtered to yield 3.9 g of the title conpound, np 151-[err]. Anal. Calcd
for [err] : C, 48.09; H 6.31; N 17.53. Found: C, 48.00; H, 6.10; N,
17.71. Exanple 50 3-{2-[(5-D net hylam nonet hyl - 2-furyl ) met hvl t hi o] -

et hyl am no} - 4- pi peri di no-1, 2, 5-t hi adi azol e 1, 1-di oxi de The general
procedure of Exanpl el9 was repeated except .that the dinethyl am ne ut|I|zed
therein was replaced - 106 -Exampbee3Bi nol ar anount of pi peridine.

Chr onmat-ogr aphy yi el ded 3.8 g of product. ~Recrystallization from hot -
aqueous ethanol yielded the title conpound, np.106-[err]. Anal: Calcd. for
[err]: _3i2ﬁ9(S?DlmethywﬁmﬂnOMétEMl-EEEuﬂyﬂOmemhﬁlthib?@@hyl&hhno}C

49.17; h§h§@kyfﬁmlﬁc i fagﬂgﬂlaéuazole 1, l-dloxlde

~ The general procedure of Example 3 was repeated,
except that the 2-propynylamine utilized therein was
replaced by an equimolar amount of hydroxylamine. The
crude reactlcn m1xture whzch ‘had dep051ted the product as .-
an 011 was heated to reflux temperature until all the.
product crystallized, then filtered and dried to give 2.59 g
of the title compound, mp- 203-205°. _ L
Anal. Calcd for ‘-'12319“5%52 c, 39.87; H'_,' 5.30; N, 19_.33;_ .
- | . S, 17.74. N
Found (ccr'r.l’ fcr 1_.13% H,0): C, 39.53; H, 5.04; N, 19.61;
' ' ' ' s, 17.62.




3-Bytyl am no- 4-{2-[ (5-di net hyl am nonet hyl - 2-furyl ) net hyl t hi o] -

et hyl am no}-1, 2, 5-t hi adi azol e 1, 1-di oxi de The general procedure of Exanple
8 was repeated, except that the 2- proE ylam ne utilized therein was
repPaded by an equi nol ar. anount of bu@&ganine. The crude product wa A
chromat ographed three tinmes and dried with heating under high vacuu z,l'
3.5 hours to yield 1.81 g of the title conpound as a sonewhat gunmy

Anal . Calcd for [err] : C, 47.86; H, 6.78; N, 17.44. Found (corr. for
1.34%[err]): C, 47.60; H 6.81; N, 17.81. - 107 - Exanple 53 3-{2-
(5- D met hyl am nonet hyl - 2-furyl ) met hyl t hi o] et hyl am no} - 4-hydr oxyl am no-1,
2,5-thi adi azol e 1, 1-di oxi de The enerﬂl pggcedure of Exanple 8 was

repeat ed, except that the 2-prop ' ilized therein was replaced by
an equi nol ar anount - of hydroxylam ne. The crude reaction m xture whi ch had

deposite roduct as .an oil eated to, ref rature until al
t he prodgcigséaéLgEﬁﬁigﬂg%ﬂE L -Eﬁggiﬁﬁggﬁﬂiﬁilihe

title cospdodecylamd®id-2072, $mah1aﬁaumbﬁeﬂl[Eﬁdiox1de C, 39.87; H, 5.30;
N, "19.38; S, 1/7.74. Found (corr. tor 1.18%Terr]): C 39.53; H 5.04; N

19. 61;

1

A solution of 2-[(S-dimethylaminomethyl-2-furyl)-
methylthiolethylamine (2,41 g; 11.2 mmoles) in 25 ml of
methanol was added dropwise to a well'stirred cold suépénsion
of 3,4-dimethoxy+1,2,5~-thiadiazole 1,l1-dioxide (2.0 g; 11l.2
mmoles) in 200 ml of methanol. After stirring at 2-5° for
15 minutes, a solution of dodecylamine (4.15 g; 22.4 mmoles)
in 25 ml of methanol was added all at once, and stirring -
was continued at ambient temperature for 18 hours. The
reaction mixture was filtered and evaporated under reduced
'@«/ pressure, and the residue placed on 60 g of silica gel and

chromatographed using a gradient elution of methylene’ -
chloride-methanol. The appropriate fractions were combined,
evaporated and the residue was rechroﬁatographed on 60 g of
silica gel using a gradient elution of acetonitrile-methanol.
The-éppropriate fractions from the second chromatography
were combined, concentrated under feduéed'pressure and the
crystaliized product was collected by filtration and dried
to give 2.13 g of the title compound, mp 136-139°.

Anal. Calcd for C24H45N503323' C, 55.89; H, 8.79; N, 13.58;

s, 12.43.

Found: C, 56.16; H, 8.57; N, 13.38;
S, 12.61.

Example 55

" 3-{2- [(5-D1methylam1nomethyl -2- furvl)methylthlo]ethvlamlno}-
4-methoxvam1no-1 2,5~-thiadiazole’l, 1-dioxide - :

The genéral'procedu:e'of Example 8 was repeated,



%\.62. Exanpl e 54 _ : :
@h, 5- Di net hyl am nonet hyl - 2-f uryl )gﬁ hyl t hi o] et hyl am no} -
n%, | am no-1, 2, 5-thi adi azole 1, 1- xi de A sol ution of -

. 2-[X&zdi-nethyl ami nonet hyl-- 2-furyl ) - met hyl thi o] ethylam ne (2.41 g; 11.2 N
mmol es) .i*nh 25 m of nethanol was added dropwise to a well stirred cold
suspension of 3, 4-di net hoxy-1, 2, 5-t hi adi azol e 1, 1-di oxide (2.0 g; 11.2

nmol es) Tﬁ‘zgg of jetphanol . After stirring at 2-5 for 15 minutes, a

sol uti ofi*6FF dhfe (EFE?X?Y%EW¥P%ﬂ%Fég}ZPﬁ dhegebn washaeplacesl
added aby ah edpEmdelr ShinbunRY o MEHbLPAE S al a@iéﬁéé@@?&hat“re for 18

hours. The,reaction m xtur s filtered and evaporated under reduced
pr essur B2XEHE S K8S e%?ﬁﬁﬁegl_ Bl FRH - terPeFRtux yaverrightenat ogr aphed
using-adgtddbewhﬁﬁhﬂé(ﬁmgétﬁ&ﬂ@ﬂéﬂﬁtéﬁﬂéFigﬁe”Eb@%gﬂ; THge 2B QRYiH ©

fractigns_were,.c: i_hed, .-.eyapor,at ed t. resi due was.rechromat ogr aphed
on 60 g‘g%fm‘é?gilggn%@‘fugi'ﬁéegeaﬂa&i“éﬁtq.'éﬁ dRgn

e » ) .
WAV EF edc &Frtd ryvas- dudegnol .
The apptopyielld fr.&ctg anfs éhantﬁlt&éswpbtﬁmPnﬁ%)OQQQPJM@\B(&eEQWi ned, .
concentrat ed under reduced pressure and the crystallized product was -

collected by filtgation and dried {o giye 2.1 of the title co nd, np
136- 138 |¢aiﬁﬁcg°FoFusﬁzigsg4ng 5?!85%435%;%9; NF413¥%x¥£2§g12.43“‘

Found: C, 56.16; H 8.57; N, .13.38; s, 17.08. _ o
Found (corr. for 0.79% HZO): C, 41.25; H, 5.54; N, 18.50;

S, 17.16.

Example _56

3-{2-[(S—Dimethylaminomethyl—2—thieny1)methylthio]ethylamino}-
4-propylamino-1,2,5-thiadiazole 1,1-dioxide.

The.general procedure of Example 31_Was repeated, -
;excépt that the methylamine utilized therein was replaced

by an equimolar amount of proleamine. .Chromatography gave

3.5 g of crystalline product. Recrystallization from
acetonitrile yielded'the”title compound, mp l§4~196°_(dec.).
anal, Calcd for C; H,cN:0,S;: C, 44.64; H, 6.24; N, 17.35;

s, 23.84. . -
S, 23.87.
EXamplé 57"

+ 3-Amino-4-{2-{ (5-dimethylaminomethyl-2-thienyl)methylthiol-
ethylamino}-1,2,5-thiadiazole l-oxide .

_ A;éolution-of 2-{(5-dimethylaminomethyl-2~-thienyl)-
metﬁYltHib]ethyIamine-(2.84'9: 12.3 mmoles) in 25 ml of
methanol was added dropwise over a p?riod of '35 minutes - to

a stirred solution of 3,4-dimethoxy-1,2,5-thiadiazole l-oxide



S, 12 61. Exanple 55 ' :

3- {2 T(5- EXnethyIanlnonethyI 2-furyl ) met hyl t hi o] et hyl am no} -

4- nethoxyanlno 1,2,5-thiadi azol e 1,1 -di oxi de The general procedure of
Exanpt e 8 was repeated except that the 2-propynylam ne utilized
was replaced by an equi nol ar anmount of met hoxyam ne. The reaction nj
was stirred at anbient tenperature overnight, during whi ch a crystall
precipitate formed. The solution was cooled and filtered, and the
recovered solid was dried to yield 3.8 g of the title conpound, np 224-226
(dec.). Anal. Calcd for [err]: C, 41.59; 3dp 5-64; N, 18.65; S, 17.08.
Found (corr for 0.79% [err]): C, 41 25 H 5.54; N, 18.50; S, 17.16.

Exanpl e 56 3-{2- 5-Di e anin th| thlamnol
4- pr opy! di=fo-a? 2"E 3%95‘9% énlg @‘%‘@Afgﬂ; géad

Exalrfpl ed%bdm repent eﬂn sﬁceatb-wfath:t Imalﬁm.t h%mﬁesuht:kmgdhfu&er el n was
repl aced _hy an e nount _o rop am.n Vi€

_of cryst &I% ‘bﬁ"%ﬂud’l’n Y%EBP?SFWP l?'fm?%\%t bﬂ?‘? ?%&%36‘(?'{ he
title coferuE mifutdd; 19ﬁhédeéa):t:.6halmimw was éeap«bratﬁd ahdetr H,

6.24; N, 15‘§%a ?réggére, and the residue placed on 60 g of silica

-gel and chromatographed using a gradlent elution of
methylene chloride-methanol. The appropriate fractions
were combined to give 1.73 g of product. Recrystallization

from acetonitrile yielded the title compound, mp 149-152°
(dec.).




Found. C, 44.66; H, 6.02; -N, 17.88; S, 23.87. Exanple 57
3- A’ - { 2- [ (5- di net hyl ami nonet hyl - 2-t hi enyl ) net hyl t hi o] -
¥ho} -1, 2, 5-t hi adi azol e 1-oxide A sol ution of
9/ met hyl.ani nomet hyl - 2- t hi enyl me met hyl t hi o] et hyl ami ne (2.84 g; 12~4
mmoles) in 25-m of nethanol was addéd dropwi se over a period of 35 ninutes
to a stirred solution of 3,4-dinethoxy-1,2,5-thiadi azol e 1-oxi de (2.0 g;

12.3 mmoles) in 200 M of nethanol that had been cooled to 3 in an
ice-water bath. After stirring for 15 mnutes, anhydrous anmoni a was
bubbled into the solution for 5 mnutes. The reaction m xture was
evapor at ed under reduced pressure, and.the residue placed on 60 g of silica
gel and chronmat ographed using.EE@EEBEeﬁ%Lelutlon of net hyl ene

chl ori de- net hanol : The appropriate fractions were conbined to give 1.73 ¢

o Tadpminoyint oy LS Elngthel snb asnsh bl cndfine thyh dntb 2P0

(5- di rEtyl AR AOF=L e, S2-H1iATYA 26BENY |, Lhidebxide
et hyl ammof=T2,5-thi adi azol € I, I-di OoXI de. o

A solution of 2-[(5- dlmethylaminomethYI Zethienyl)—
' methylthlo]ethylamlne (2.0 g; 8.68 mmoles) in 25 ml of -
methanol was added dropw1se over a perlod of 35 mlnutes to
a stirred solutlon of 3 4-d1methoxy-1 2, 5-thiadiazole 1, 1-
dioxide (1 55 g; 8.68 mmoles) in 200 ml of methanol that .
had been cooled to 3° in an ice-water bath. After stirring
for 15 minutes, anhydrous ammonia was bubbled through the '
solution for 10 minutes. The reaction mixture was evapora-'
ted under reduced pressure to give 3.3 g of the title -
'compound. A - ' I . e

S . The NMR spectrum (100 MHz) in 4. dimethyl sulfoxide
.gave the following resonances 8: 6.88 (d, 1H); 6.78 (4, 1lH);
4.03 (s, 2H); 3.61 (s, 2H); 3.54 (t, 2H); 2.74 (t, 2H);:
-:2.22 (s, 6H); it also showed the presence of approxlmately
2/3 ‘mole of methanol. - . '

Example 60-

3-Benzylamino-4-{2-[ (5-dimethylaminomethyl-2-thienyl)-
‘methylthio] ethylamino}-1,2,5-thiadiazole 1,1-dioxide--. ..

' The general procedure of Example .31 was repeaﬁed,
except that the methylamine utilized therein was. replaced
by ‘an equimolar amount of benzylamine. The reactiocn mixture
was evaporeted under reduced pressure to give product.
" Recrystallization from methanol with charcoal treatment
yielded 2.63 g of the title compound, mp 203-205.5° (dec.)-.-



A solhtion of 2-1(5-di met hyl am nonet hyl - 2-t hi enyl ) - met hyl t-hi o] et hyl am-ne
(2. 0 g; 8.68 mmoles) in 25 m of nethanol was added dropw se over a peri.od
of .35 mnutes to a stirred sol ution of §$d;dinethoxy-1,2,5-thiadiazole :

1, 1ék/d|OX|de (1.55 g; 8.68 mmles) in m of methanol that - had been
cooled to 3 in an ice-water bath. After stirring for 15 m nutes, anhy

ammoni a was bubbl ed .t hrough the solution for 10 m nutes. The reaction
m xture was evapora- ted under reduced pressure to give 3.3 g-of the t
conpound. The NMR spectrum (100 MHz) -in [err] dinethyl sulfoxide gave the

follow ng resonances [err]: 6.88 (d, 1H); 6.78 (d, IH); 4.03 (s, 2H); 3.61
it also showed the

(s, 2H); 3.-54 (t, 2H); 2.74 (t, . 6

presence 2@l [é%&ﬁﬂ;%@ch§b§2m§59zﬁ3netﬂa 8P - 5§)Eﬁﬁmﬁe5%0 N, 15.51;

3- Benzyl ani no- 4-{2- [ ( 5- di met hyl am nonet hyg; 228 hizeny! ) - ,

met hyl t hi o] et hyl am no}-1, 2, 5-thi -adi azol e 1,1-dioxi de The general procedure
of Exanple 31-was repeated, excefPYMht tfe ﬁﬁtﬁ?haﬁﬁuﬁtﬁ$f|§ed 16mdBdi n
.was replaced by an equi nol ar - anount of beg;yhgqgaq The reaction m xture
was evapor ated under reduced pressure to give product Recrystal lization
frommethanol with charcoal treatnent yielded 2.63 g of the title conpound,
.np 203-205.5: (dec,); Ana!h CabahgXy Err]: C, 50.53; H, 5.58; N

15. 51; o -

3-{3- (3-Dlmethylamlnomethylghenoxy)propylamlno] 4—methy1am1no-
1,2, S-thladlazole 1, lrdloxlde

A solution of 3-[3~(dimethylaminomethyl)phenoxy]-
propylamine (2.73 g; 14.0 mmoles) [prepared according to
the procedure described in Belgian Patent 867,106] in 50 ml

of methanol was added dropwise over a period of 60 minutes
A~/ to a stirred suspension of 3,4-dimethoxy-1,2,5-thiadiazole
1,1-dioxide (2.5 g; 14.0 mmoles) in 250 ml of methanol that
had been cooled to 4° in an ice-water bath. After stirring
for 20 minutes, "anhydrous methylamine was bubbled into the
solution for 10 minutes. The reaction mixture was evapora-
tesd under reduced. pressure and the re51due placed on 75 g
of silica gel and chromatographed using a gradient elution
of methylene chloride-methanol. The appropriate fractions
wore combined and evaporated, and then'disso1ved in n-propanol
and treated with one equivalent of HCl to_giﬁe the product
as a hydrochloride salt. Recrystallization from aqueous
ethanol yielded the title compound as-a- hydrochloride salt,
mp 140-145°,
Anal. Calcd for. clsnucm o3s. Cc, 46.20; H, 6.20; N, 17.96;
' S, 8.22; C1, 9.09.
Found (corr. for 3.79% H,0): C, 46.21; H, 6.06, N, 18.24;
C L S, 8.38; C1, 9.05. -



1.30. Found: C, 50.79: H, 5.34;-N, 15.78; S, 20.94. Exanple 61

S, 2

3-[3 'nethylaninonethylphenoxy)propylanino}-4-nethy|anino-

1,2 i azol e 1, 1-di oxi de A sol uti of _ o
3-[3- retihyl ami nonet hyl ) phenoxy:- prggylan1ne (2 73 g; 14.0 mmol es) 7
(Pr epdr ccording to the procedure“described in Bel gian Patent 867, 106]
in 0

f methanol was added dropwise ‘over a period of 60 minutes to a
uspensi on of 3,4-dinethoxy-lf2b5:thiadiazole 1,1-dioxide (2.5 g;
14.0 mmol es) in 250 m of nethanol that had been cooled to .4 in an
i ce-water bath. After stirring for 20 m nutes, anhydrous nethylam ne. was
bubbl ed into the solution for I.dig esg2 The reaction mxture was evapora-
ted under reduced pressure and E-TE pl aced on 75 g of 'silica gel and
chr omat ogr aphed usi ng a gradi-ent elutlon of . met hyl ene chl ori de- met hanol .

The apQLunEﬁzajiﬁ@ghymgmwgaﬁéauplEﬁggggg 31§ﬁ4ﬁ£§§kléﬂﬂoﬁhe“ di ssol ved

i N n-propanol _.an categ Wt onme egur var et of e product as
a hydr L ATHDQ, 1 f-methyd anino~k3 o thadiazedie kikodboxidel ded t he
title compound as a hydrochl oride salt, np 140-145. Anal. Calcd for [err]

. C, 46.20; H, 6. 20 N é aG S.8 22: , 9.09. Found (corr. for 3.79%
lerr]): " C 46 Fe B-Gaghet oxﬁ;znﬁN1$arhoBhengxy1ﬁ1mpthylam1no)—
methylthlazole _

- (N—Carbophenoxy-N—methylamlno)thloacetamlde (46 7 g;
0.21 moles) was combined with ethyl c-formylchloroacetate
(30.0 g; 0.20 moles) in 270 ml of 1,2-dichloroethane and
heated to reflux temperature for 2 hours. An additional
amount of ethyl a-formylchloroacetate {3. 0 g, 0.02 moles)
was added and heatlng was continued for 1.5 hours. . The . - _
reactlon mlxture was extracted with two 300 ml portlons of "Q)
cold 5% aqueous sodlum carbonate, then washed with two 300 .
ml portlons of water and dried over Na2 4. Evaporation-
gave the product as an oil which slowly crystallized.,
Recrystalllzatlon.from 2—propanol ylelded 26 g of the
title compodnd, mpt81—83°. , : T
Anal. Calcd for C,gH,N,0,5: C, 56. 24,_5, 5.03; N, 8.74;
. R - 10 0l. o _
Found: C, 56.48; H, 4.97; ‘N, 8.54;
| s, 10.17.

B. . 2-Hydroxymethyl-S—dimethylaminomethylthiazole.

S-Carbethoxy-z—(N-carbophenoxy-N—methylamlno)-
;methylthlazole (19.8 g; 0.62 moles) [prepared in Step Al
was added to a cold (5°) stirred suspension of lithium .
alumlnum hydrlde (6.12 g; 0.16 moles) in 544 ml of dry
tetrahydrofuran, The reaction mlxture_was_heated to reflux.
temperature for 0.5 hour and then cooled to :ambient temper-. .

ature and decomposed, filtered through celite and evaporated



Exanple 62 3-{2-[(2-Di net hyl am nonet hyl t hi azol - S-yl ) net hyl t-hi o] -

et hyl am no} - 4- net hyl am no-1, 2, 5-t hi adi azol e 1, 1-di oxi de A :

5- Car bet hoxy- 2- (N—carbophenoxy N—nethylnﬂhno) met hyl t hi azol e o ;
(N—@afbophenoxy N et hyl am no) t hi oacetam e (46.7 g; 0.21 noles) was =
_conmbined with ethyl [err]-fornylchloroacetate (30.0 g; 0.20 noles) in-270

m of 1,2-dichloroethane and heated to reflux tenperature for 2 hours. An
addi ti onal amount of ethyl a-formylchloroacetate (3.0 g; 0.02 nples) was
added and heating was continued.for 1.5 hour’s. The reaction mxture was
extracted with two 300 mMl portions-of cold 5% aqueous sodi um car bonat e,

then washed wi th.two 300..... portions ,of water and dried over &err].

Evaporat‘l"& eﬁaggdPﬁt?%rﬂfﬁﬁ:?u’é‘g anTBP| THFIANS WA ydissedyed Aoy 8
Recryst abf i 36t HOR AhdMektrapeed| withl dethedt, g THe tAQuEbLsE pHYMO WS - NP

?31 gg 4'3{]3 bgaéﬁj-o H8[SSAJ % e)&'éggeiz:gg w:.t?x nethylent734ch§or]i%e0.l' Found:

. 2- Hydrom'rmtdwcbaﬁs.dl ,Eﬁhhfs)d araadeisdl, t Fiazered and ev% ralted under - 0. 62
R e N SR Yl R AT el L0 Sﬁfeézgﬁ?p%}é; on of
_li t hi umNMRINS peothyar (60 ¢(812)2 in. @o¢53rrglaee) the - 5£Bluvé>w9ﬁgdry R
resonances §: 7.50 (s, 1H); 4.85 (s, 2H); 4.15 (s, 1H);

3.75 (s, 2H); 2.35 (s, 6H).

- C. . 2-Chloromethyl-5-dimethylaminomethylthiazole
hydrochloride

Thionyl chloride (27.4 g; 0.16 moles) was added
dropwise to a cooled (ice-water bath) solution of S5~
Ao hydroxymethyl-2-dimethylaminomethylthiazole (8'9'g, 52.0 _
' mmoles) [prepared in Step B] in 300 ml of methylene chloride.
The mixutre was heated at reflux temperature for 2 hours and’
then cooled and evaporated under reduced pressure to’ glwe o
12.3 g of product. Crystallization from acetonitrile
yielded the title compound, mp 143-144°,
Anal. Calcd for C7H12C12N28: C, 37.01; H, 5.32; N, 12.33;
Cl, 31.63.
Found (corr. for 0.91% H,0): ' C, 36.88; H, 5.11; N, 12.14;
- Cl, 31.65. o '

; D. 2-[(2- Dlmethylaminomethvlthlazol S-yl) -
methylthlo]ethylamlne '

Cysteamine hydrochloride (0.2 g; 1.76 mmoles) and
5~chloromethyl-2~dimethylaminomethylthiazole hydrochloride
(0.4 g; 1.76 mmoles) [prepared in Step C] were dissolved
in 2.5 ml of concentrated hydrochloric-acid and the
solution was heated at an oil bath temperature of 100°.

After 2 hours, the mixture was evaporated under reduced

[} ’ R
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t'etrahydrofuran. The reaction m xture was heated to reflux tenperature for,
0.5 hour and then cooled to anbient tenper- ature and deconposed, filtered
- throygk celite and evaporated unqﬁ§ reduced pressure. The residue masf';
dis}ﬁﬂ%&d in 80 mM of 3N HO and extracted with ether. The aqueous phasé&
was %ﬁ}/.ted to pH 8 and extracted with nmethyl ene chloride. The organic
phas¥ wis dried, filtered and evaporated under vacuumto give 6.0 g of the
titNe&Afonpound as an oil. The NWVR spectrum (60 MHz) in [err] gave the
foll owing resonances [err]: 7.50 (s, 1H); 4.85 (s, 2H); 4.15 (s, 1H); 3.75
(s, 2H); 2.35 (s, 6H). C.  2-Chloronethyl -5-di met hyl am nonet hyl t hi azol e

hydr ochl ori de Thign chlaorifde (27,4 g._9.16 .ml e was._added dropwise to a
Cool ebtatne epdp khey TeHlidie iae Hastc! bith °Fde "33.3005 SfhiR
hydr ohyitdwid@- so iatliphan rMretdyieédinaz phasE whag); edRrached es)tH prepar ed
in Ste 4n 30 - of | ene oride. The mxutre heat ed at
refl ugpﬁt%rﬁgﬁgam?ogmgnﬁg’%’s? ra?ﬁﬁ-?)ﬁeﬁhgggl &F5n Je’\%'po?g?é:(?rﬁ er reduced
pressand tevaporatéd3tg give ditg &fyshel itiizdte crompoundcetsominiril.e .
yield the .t opnau 3;:444. : An +Calcd. fo el l: 37.01;
s 5 s SRCEBaU R e MR 1R 8pc1 D e Phbey PP owime 3
5.11;anqnanpasfﬁ;,Sl,GB;(s,,;H),-B,SS (s, 2H); 3.76. (s, 2H);

2.85 (m, 4H); 2.40 (s, 6H), 1.85 (s, 2H). -

D

E. 3-{2-[(2-Dimethylaminomethylthiazol-5-y1)-
‘methylthio]ethylamino}-4-methylamino-1,2,5-thiadiazole 1,1~
dioxide |

A solution of.2-[(2—dimethy1aminométhylthiazol-S-,-

- yl)methylthio] ethylamine (1.55 g; 6.7 mmoles) [prepared in .
Step D] in 60 ml of methanol was added dropwise over 40 N
minutes to a partial suspension of 3,4-dimethoxy-1,2,5- - '
thiadiazole 1,1-dioxide (1.19 g; 6.7 mmoles) in 130 ml of
methanol that had been coocled to 8°. Upon completion of
the addition, anhydrous methylamine was bubbled into the
solution for 8 minutes, then stirred at ambient temperature
overnight.' The reaction mixture was evaporated under
reduced pressure and the residue chromatographed on 150 g
of silica gel using a gfadient elution of acetonitrile-
methanol. The appropriate fractions were combined to give
1.05 g of product. Recrystallization from 2-propanol
yielded the title compound, mp 170-172°, R Lo
Anal. Calcd for C,,H,NcO,S;: C, 38.28; H, 5.36; N, 22.33;

: S, 25.56. R :
.Found: C, 38.31; H, 5.32; N, 22.13;
S, 25.96.



D. 2- (2-Di nethylan1nonethy|th|azol 5- yI) met hyl t-hi o] et hyl am ne
Cystean1ne hydrochloride (0.2 g; 1.76 | es) and

5-chl or onet hyl - 2- d|nethylan1nonethyltﬂﬂzgole hydrochl oride (0.4 g; 1. 76»
mowe$) [prepared in Step C] were dissolved in 2.5 m of concentrated I
hydrochloric acid and the solution was heated at an oil bath tenperature of
1000. After 2 hours, the m xture was ‘evaporat ed under reduced ‘pressur
and the resi due nade basic with 40% aqueous sodi um hydroxi de sol uti on. j
aqueous phase was extracted with nmethyl acetate and the organi c phase wa
dried, filtered. and evaporated to give 0.3 g of the title conpound as an
oil. The NWMR spectrum (60 MHz) in [err] gve the foll ow ng resonances
[err]: 7.50 (s, 1H), 3.95 (s, 2HP*ampig . 2.85 (m 4FD 2.40 (s,
6H), 1.85 (s, 2H). E.  3-(2-[(2- Di nethylan1nonethy|thiazo| 5-yl)- -
met hyl t hj o} et am_nol-4- met hyl anj no- 1 t hi adi azol e 1, 1- dioxide A
so|u¥io AL 11258 : -ﬁgryl§m¢¢h¥4thmq}ﬁ$MMl@m;apérHv1an1ne

(1.55 g;métRylamine)1[Qr,@paltahdinsbee Drokiddd - of methanol was added
dropwi se over 40 mnuifes To a partral suspenston of 3, 4-di net hoxy-1, 2, 5-
thi adi azole 1, 1-dioxide (1.19 g; 6.7 moles) in 130 nl of methanol that had
_been cool ed to 8. Thbogeﬁ@malmtpméaufaeogd@xtame arloyps Of'épgaﬁ-_@d anine
was bubbled 'thhtée

excep at the 3,4-dimethoxy-1,2, 5—th1ad1azole 1l,1-dioxide

utilized therein was replaced by an equimolar amount of the

corresponding l-oxide. The appropriate fractions from

column chromatography were combined to give 4;S'g'df”.

product. Crystallization from absolute ethanol yielded
3.05 g of the title compound, mp 175-177°,

Anal. Caled for C, H 16N8053. C, 33.32; H, 4.47; N, 31 09;
) . - . s.' 26.68. . ’
- o | Found: - C, 33.10;.H, 4.42; N, 31.00; .
T S, 26.51. " S
Example 64 -

3-{2- [(2-Guan1d1noth1azol—4-gl)methylthlo]ethylamlno} 4-
hydroxy-l 2,5- thladlazole l-oxide ' '

" A solution of 2—[(Z—guanidinothiazcl44-yl)methylthio]-
ethylamine (4.15 g; 17.9 mmoles) in 50 ml of methanol_wes
added dropwige over a 30 minute period to a Solution of 3{44
dimethoxy-1,2,5~-thiadiazole l-oxide (2.91 g; 17.9 mmoles)
in 350 ml of methanol that had been cooled in an ice-water
bath. The reaction mixture was treated with a solution of
sodium hydroxide pellets (3.58 g; 89.5 mmoles) in methanol.
After stirring overnight at ambient temperature, the mixture
was neutralized with 14.9 ml (89.5 mmoles) of agueous 6.0N
HCl and after 10 minutes was evaporated under reduced
pressure. The solid residue was triturated for 2 hours

with 70 ml of water at ambient temperature and filtered to



__solution for 8 mnutes, then stirred at anbient tenperattre overnight. The

on m xture was evaporated undeq'qeduced pressure and the residue
ahogr aphed on 150 g of silica gel tusing a gradi ent el ution of N
r| | e- methanol. The appropriate fractions were conbi ned t.q ‘gi ve N
Y YNgf product. Recrystallization from 2-propanol yielded the tltIe

, .p 170-172. Anal. Calcd for [err] : C, 38.28;, H 5.36;. N, 22 33;
6. Found: C, 38.31; H 5.32; N, 22.13; S, 25.96. Exanpre -6

3 {2-[ (2- Guani di not hi azol - 4- yl)nethylthlo]ethylanlno} 4- .
met hyl am no- 1, 2, 5-t hi adi azol e 1-oxi de The general procedure of Exanple 20i s

r epeat gd veX GRadde] t RecRystlTIEL Aoion, Bcbm! hisasinap] €1ded- dihexi de

1- oxi d&1tHhee CORRPIPRR at BD

3.05 g ofThe title conp
33.32; H, 4.47; N, 31.09; S, 26.68. Fo hd:

utilized therein mas re Iaﬁ g gﬁﬁﬁp equi nol ar anmount of the correspondlng
from col um chr omat ogr aphy were conbi ned
to givandly TaXcdrHducC H &Sugo iltzamoalf.mm ays@ L1 2; enhanal, 29 el ded
u rw?l

&7 ég Calcd for [err] C,
*33.10; H, 4.42; N, 31.00; S,

26.51. Found (corr. for 5.52% H ,0): C, 30.95; H, 3.76; N, 28.27;

S, 28,11. _ | )

Exa@le 65 ~

3-Amino-4- {2-[(2 {2—methylguan1d1no}thlazol— fyl)metgylthlo]-
ethylamlno}-l 2 5—th1adlazole l-oxide

" A. 2-{[2-(2-Methylguanidino)thiazol-4-yl]methylthio}=
' ethYIamine.' ' ' ' '

Cysteamlne hydrochlorlde (1 89 g: 16 6 mmoles) and
2- (Z—methylguanldlno)-4-chloromethylth1azole hydrochlorlde
(4.0 g; 16.6 mmoles) [prepared from (N—methylamldlno)thlourea
and 1, 3—d1chloro-2-pr0panone] were combined in 20 ml of
concentrated hydrochlorzc acid and the solution was. heated
at an 011 bath tenperature of 100°. After 2 hours the mix-
‘ture was evaporated under reduced pressure and the residue
made basic with 40% aqueous NaOH solution. The aqueous
phase was extracted ‘several times with methyl acetate and
the organic phase was drled, filtered and evaporated to .
give 3. 35 g of the tltle compound. The NMR spectrum (60 MHz)
in D,0 gave the following characterlstlc resonances §:
6.52 (s, 1H),_3.60 (s, ZH), 2.70 (m, 7H)._

:B.' 3—Am1no~4-{2 [(2 {Z-methqupanldlno}th1azol-4-...
yl)methy}thlo]ethylamlno} -1,2, S-thladlazole l-oxide -

A solutlon of 2-[(2~{2-methylguan1d1no}thlazol—4~-
yl)methylthlo]ethylamlne (2 1l g; 8.56 mmoles) [nrepared in



Exanpl e 64-+3-{2-[ (2-. GUanldlnbthlazoI 4- yI)nethyIthro]ethyIan1no} 4-
hydr oxy-1, 2, 5- thladlazole s%0xi de A sol ution of o
2-[(2- guanldlnothlazol 4-y )nethylthlo] et hyl am ne ( f15 g;.17.9 moles)
indgo m of methanol was added dropwi de over- a 30-nminute period to a

sol ution of 3,4- dinethoxy-1,2,5-thiadiazole 1-oxide (2.91 g; 17.9 nmoi'es)

I h 350 mM of nethanol that'had been cooled in an ice-water bath. The TN
reaction mxture was treated with a solution of sodi um hydroxi de pellets:
(3.58 g; 89.5 mml es) in nethanol. After stirring overnight at anbient’
tenperature, the m xture was neutralizag gnth 14.9 M (89.5 mmol es) of

e

aqueous 6.ON HCO and after 10 m nutes vapor at ed. under r.educed
pressure. The solid residue was triturated for 2 hours with 70 m of water

Fr om wat SFeD; BY déd. Yonad (o meoiRRhdvapdaied GRIEwIeRIGVERI 28 for [err]
o C 3dirddtes) £8. &7 sdiut&ﬁ:x?%)f 3 Zldﬁﬁetﬁabtgd-l(,@,rsntﬁmdﬁaéai/e[ err]):
$ 20 5 Hade 0, . B s iatath 55D g o mpsipng) eha
et hyl aniingd -Beé@n5Scbbiled a00!7°.1- quiledPous- amndnia was bubbled into
2= Vet hyugeu anlfm@'lLt h'fa20|7 m:}ﬁdtet hyLl'thr'tostirred at ambient '
temperature overnight. The reaction mixture was evaporated
under reduced pressure and the residue chromatographed
on 100 g of silica gel (230-400 mesh) by flash chromatography
using a -gradient elution of acetonitrilé-methanol. The
~appropriate fractions were combined, evaporated and_the
residue chromatographed on a Preparative HPLC system using
u-Porasil silica gel (Porasil is a registered trade mark). The appropr1ate
. fractions were combined, concentrated to a small volume and filtered to
A~/ yield the title compound, mp 86-91°; the NMR spectrum
- (100 MHz) in dG dimethyl sulfoxide showed the presence of
e approximately 0.8 moles of ethanol. _
Anal. Calcd for clo 15N8083 0.8 C,Hg0: C, 35.06; H, 5.28;
o . ‘N, 28.20; s, 24.21.
Found (corr. for 1.64% H,0): C, 35.66; H, 5.05;
- - N, 28.33; s, 23.96.

" Example "66-

3-Am1no-4-[3—(3-dzmethylaminomethylphenoxy1propylam1no]-
1,2, S-thiadzazole l-oxide .

A solution of'3-[3-(dimethylaminomethyl)phenoxy]-
propylamine (2.5 g; 12.9 mmoles) in 35 ml of methanol was
added drcpwise-over a period cf'30 minutes to a stirred
solution of 3,4-dimethoxy-l,2,5-thiadiazole l-oxide in 200
ml of methanol that had been cooled to 2° in an ice-water
bath. After stirring for 15 minutes, anhydrous ammonia was
bubbled into the solution for 5 minutes. The reaction
mixture was evaporated under reduced pressure to give



ethylanine Cyst eam ne hydrochloride (1.89 g; 16.6 mmol es) -and
2- (2- et hyl guani di no) - 4- chl or onet hyl t hi,azol e hydrochloride (4.0 g; 16.6
. nnDIesf. prepared from (N-met hyl am din hi ourea and

1, 3-di 0- 2- propanone] were conbined i-n 20 m of concentrated N
hydro c acid and the solution was heated at an oil bath tenperature of
100. 2 hours the m x- ture was evaporated under reduced pressure and

: 8stgde nmade basic with 40% aqueous NaOH sol ution. The aqueous phase

" was extracted several tines with methyl aceétate and the organic phase was
dried, filtered and evaporated to give 3.35 g of the title conpound.. The
- NVMR spectrum VHz err ave the O||0MA char cteristi,C resonances
[err]p éfgaﬁbplgqgg ] rﬁcggs% £L6R methans

3-Amin rbﬂdbd(EhéZt&tﬂbﬂqpmpnuh@p}mplaﬁsl5&166 5° (dec.).

1} T5, B AL P B a2 | 2R Bl oy S8 MR e s

nmol es) [prepared in -118- Step Al 8p 9092. of nethanol mas added

- dropwi se over 30 minutes to a | .ut | on,of. Q| | azol e
1-oxide (1.39 g; 8.56 mmol es) ﬁg)qéb nF' ﬁé@ha n? ? had gggdﬁgooled to

[err]. Anhydrous ammoni a was bubbl ed Snt&OLﬂQ.solutlon for 7 n1nutes t hen

stirred at anblent tenperature overnlght The reactlon m xture was"

evaporated : . _

Example 67

3-Am1no-4 {2 [(Z—methylamlnothlazol 4-y1)methylth10]- .
ethylamino}-1,2,5- —thiadiazole l-oxide '

- A. 2-[_(z-Methylamihothiazol—4-y1)‘me_thjit'hio]-
ethylamine ' T S . - -

CYsteamine hydrochleride (2.8 g; 24.6 mmoles)

and 2-methylamino-4-chloromethylthiazole (4.0 g; 24.6
~wmoles) [prepared from N-methylthiourea and 1,3-dichloro- -
4-propane] were dissolved in 20 ml of concentrated hydro-

vhloric -acid and the solution was heated at an oil" bath
temperature of 100°. After 30 hours of heating, the
reaction mixture was evaporated under reduced pressure

and the residue made basic with 40% aqueous NaOH solution.
The aqueous phase was extracted with methyl acetate, drled,
flltered and evaporated to give 1.75 g of the tltle;
compound as an 011 wh1ch was used without further purifica-.
tlon in Step B.

%



under reduced pressure and the residue chromatographed on 100 g of silica
gel® (230-400 nesh) by flash chromatography using a gradient elution of

acetonitrile-methanol. The appropriate fractions were conbi ned, evapor ated
and ¥he residue chromatographed on a Preparative HPLC systemusing ° .
[err]-Porasil silica gel (Porasil «is a registered trade mark). The ' -

appropri-ate fracti ons were conbined; concentrated to a smal vol ume -ang
filtered to yield the title conpound, np 86-91; the NWR spectrun1(10|‘
in [err] dinmethyl sulfoxide showed the presence of approximately 0.8 K
of ethanol. Anal. Calcd for [err] : €285-06; H 5.28; N, 28.20; S, 24.21.
Found (cbrr. for 1.64% H20): C, 35.66;- H 5.05; N, 28.33; S, 23.96.
Exanpl e 66- 3- Ami no- 4-[ 3-(3-di met hyl am nonet hyl phenoxy) pr opyl am nol -
1, 2, 5- t hi adi azol eBi- o3rdmisced-ia-oh(2tmethel aninethjilazalrcirtly+ ) phenoxyl -
propyl ARy FERi 'e:l:?i %.a Ioe}s‘-)l,' . -5t aSJL%EEEQaiQ’F loxmz.%se added. dropw se
over a pe++féé;iii¥LﬁﬁkXﬁ%ggE¥G—&—é£#§+é£ieﬁq '
3, 4-di met hoxy- 1, 2, 5-t hi adi azol e 1-oxide in 200 m of nethanol that had been
- cooled to [err] igyaN,L.C8 WA ft irrlng.far ) R
anhydr ous . ammoni a%spgg&ﬁ\%qfn?%%eﬁﬁoﬁ??%ﬁ ?grg ggmcrﬁ%egé%%%]é%]éﬂ’on
m xt ur e Wikth e¥ spod imedhoxyel rodrdhigdiazote lvoyide and anhydrous

ammonia according to the general procedure of Example 65

Step B, and chromatographed as described therein. The
appropriate fractions from flash chromatography were
-combined and evaporated to give 0.5 g of product as a foam.
Crystaliization from acetone yielded the title compound; -
mp 180-183° (dec.). _ - : :
Anal. Calcd for CgH,,N.0Sy : C, 33.94; H, 4.43; N, 26.39;

o o s, 30.21. o
”’3 . Found (corr. for 1.41% H20)= C, 33.96; H, 4.11; N, 26.27;
. - s_' 30.44. .
Example 68 .

- 3-Amino-4-{2-[(2-{2,3-dimethylquanidino}thiazol-4-yl)-
methylthio) ethylamino}-1,2,5-thiadiazole l-oxide

A. 2-[(2-{2,3-Dimethylguanidino}thiazol-4-y1l)=
_ methylthio]éthylamine dihydrochloride

o _ Cysteamine hydrochloride (2.25 g; 19.6 mmoles) and
- 4-cHloromethyl-2-(2,3-dimethylguanidino)thiazole (5 g; 19.6
) mmoles) [prepared from 1,3-dichloro-2- propanone and (N,N'-
dimethylamidino)thiourea which is itself prepared from
dimethyl cyanodithioiminocarbonate and methylamine] were
dissolved in 17.5 ml of concentrated hydrochloric acid and
heated at an oil bath temperature of 100°. After 24 hours
the reaction mixture was evaporated under reduced pressure



crystalline product. Two recrystallizations from nethanol yielded the title
conpound, np 165.5-166.5 (dec.). Anal. Calcd for Cl4H2 N502S: C, 51.99;

H, . 6.55% 21.66; S, 9.92. Found: C, 51.58; H, 6.49; N,. 22.03; S, o
10. 19. Npl e 67 3- Ami no-4-{2-[(2- nethylaninothiazol-4-y|)nethy|thio]-\xf
I & N4/, 2, 5-t hi adi azol e 1-oxide A 2-]

fi not hi azol - 4-yl ) met hyl t hi o] - et hyl am ne Cysteani ne hydrochl oride
4.6 mrol es) and 2-rmet hyl am no-4-chl oronmet hyl t hi azole (4.0 g; 24.6
- [prepared from N-nmethylthiourea and 1, 3-dichloro- 2-propane] were
di ssolved in 20 m of concentrated hydrqglchlorlc acid and the solution was
heated at an oil bath tenperature of 100. After 30 hours of heating, the
reaction mixture was evaporated under reduced pressure and the resi due nade
baS|c\Mandzmﬂeaqeen@eehBCMsﬁdhhmznd fihemagbsoliatehethamsl ead racéed With
met hyl r d orated to give 1.75 g of the title
conpgungﬁﬁ%q%ﬁt%§IéﬁﬂPoﬁh ﬁ@%e vm{%: ut further purifica- tion in Step B.
-120 - B. 3-Amino-4-{2- (2 nethylanlnoth|azol 4-yl) -

_ - B. 3-Amino-4-{2-[(2-{2, 3-d1methxlquan1d1no}thlazol-4-
yl)methylthlo]ethylamlno} 1,2,5-thiadiazole l-oxide

- The product of Step A, above, wasVseqﬁentially
reacted With 3,4~-dimethoxy-1,2, S-thiadiazole l-oxide and
anhydrous ammonia by the general procedure of Example 65
Step B. The crude reaction mixture was evaporated under _
reduced pressure and the residue crystallized from methanol
to give the title compound, mp 201-203° (dec.). '
Anal. Calcd for c11H13Na°S3° C, 35.28; H, 4.84; N, 29.92;

s, 25.69. C Nd”
Found (corr. for 0.88%~H20): C, 34.93; H, 4.56; N, 30.27;
' ) ' 8, 25.92.
Example _69-

3,4-Bis-{2-[ (2-guanidinothiazol-4-yl)methyl thic] ethylamino}-

1,2,5-thiadiazole l-oxide

To a solution of sodium methoxide (2.16 g; 40.0 mmoles)
in 100 ml of CH3OH_thet was cooled to Of in an ice-~water
bath was added 2-[(2—guanidinothiazel-4~y1)methylthio]ethylamine~
dlhydrochlorlde (6,09 g; 20.0 mmoles) and, after 20 mlnutes -
of stzrrlng, the solution was treated with 3 4-dlmethoxy-l 2 5~
thiadiazole leoxlde (1.62 g; 10 mmoles). The reaction mixture
was stirred at ambient temperature for 65 hours and evaporated
under reduced pressure. The residue was chromatographed



met hyl t hi o] et hyl ami no}- 1, 2, 5-t hi"adi azol e 1-oxi de The product of Step A,
above, was reacted sequentially with 3,4-dinethoxy-1, 2, 5-thiadi azol e

1- oxi de and anhydrous amoni a accordin t he general procedure of Exanple
65-Step B, and chronmat ographed as described therein. The appropriate -
fractions fromflash chromat ography were conbi ned and evapor at ed 44 ¢
0.5 g of product as a foam Crystallization from acetone yielded tif
conmpound, np 180-183 (dec). Anal. Calcd for [err] - C, 33.94,
N, 26.39; S, 30.21. Found (corr. for 1.41%7 ferr]): C, 33.96; H 4.11; N
26.27; S, 30.44. Exanple 68 _ '

3-Am no-4-[2-[(2-{2, 3-di net hyl guani di no}t hi azol -4-yl) -

met hyl t hiasl k0| andfiosilicasgeli o3G0t @0 Imeghdeby flash chromatography

(2-{2, 3-0) Y. koL ne} bRLAA¥E ¢! dce PBh Y RiIR] | he
di hydr och %ﬁ%eé%;st eg%nﬂge%zyg:?g;&féo%ia ee?%. 55%}; elb%mrénﬁ%;%o%g
- 4- chl or oRERAPRiZ be i vaakdppisgwarelicre hradel evaparatel andoths)
[ prepared.d, P W W adhl &p Ave @ SOL4i gelitly our ea
whi ch i s%%i%ép%%rgéeér 8‘%1 %:a(r)rep%g% cﬁﬁgé% Elivg'i %ﬁr%ar ona‘?e a)r%’@
met hyl anmgosasiel drkkiraegeln 17 ApRropbhater fxaed-igns oéarsric acid
_and heat%%MSiﬁHHSNAn@aé@abSE@%éﬁ‘Hﬁhéﬁ'ﬁQQchAfb&bé%ﬁfgnﬁé'éﬂ@ereaCt'On
m xture was evaporated undér reduced pressure L
the title compound as an amorphous solid; the NMR spectrum
(100 MHz) in d, dimethyl sulfoxide showed the presence
of approximately 0.1l mole of ethanol. S
Anal. Calcd for C16H24N12055-0.11C2H60: - C, 34.42; H, 4.39;
Found (corr. for 1.86% H,0): C, 34.95; H, 4.41;
' N, 29.04; s, 27.71.

mfh/ N ' o . Examplef70:'.:_

3-{2-{ (2-Aminothiazol-4-vl)methylthio]ethylamino}-4-
methylamino-1l,2,5-thiadiazole 1,l~-dioxide

A, 2-[(2-Aminothiazol-4-yl)methylthio]ethylamine
dihydrochloride ' . : . .

Cysteamine hydrochloride (5.65 g; 50.0 mmoles) and
2-amino—4—ch16romethy1thiazole'hydrochloride (9.25 g; 50.0
mmoles) were dissolved in 70 ml of concentrated hydrochlo;ic
. acid and heated at an oil bath temperature of 105°. 'After'
T 64 hours of heating the mixture was evaporated under reduced
pressure and the residue triturated with acetone. The

' collected product was re-triturated with ethanol, filtered
and dried to yield the title compound, mp 170-200°. '



- 121 - and the residue crystalllzed from absol ute ethanol to yield the
title conpound, np 243-245. B. 3- Ami no-4-{2-[ _

(2-{2, 3- st hyl quani di no}t hi azol

\ethylanrno)-l 2, 5- th4gEbazole 1- oxi de The product of Step A\~

yl) met hy

above,- w§ eduential ly reacted with 3, 4-di net hoxy- 1, 2, 5-t hi adi azol e
1-oxide @ ghhydr ous ammoni a by the general procedure of Exanple 65 Step
B. The ¢ reactjon mxture was evaporated under reduced pressure and the

residue crystallized from™nethanol to give the title conpound, np 201-[err]
(dec.). Anal. Calcd for [err]: C, 35.28; H 4.84; N, 29.92; S, 25.69.
Found (corr. for 0.88%([err]):.. C, 34.93; H 4.56; N, 30.27; S, 25.92.
Exanpl ehnad. 3Calpds for [@eHg y‘éiﬁbHPﬁgt-hl é?z:olz'hnilh nﬁr. h1-99 ;0] hY/6 aBRmol -
~1,2,5-thiadi-azol e 1-oxide To a solutiong ;3 thqy(#a(Z 16 g; 40.0
nnoles) in 100 mM of [err] that was cooled to err n~an 1 ce-wat er bath
was added 2-[(2- guanrdrnothrazofounﬁl)mﬁﬁnﬂl yﬁa&ﬂﬂ%“ 15.91;
di hydrochl oride (6.09 g; 20.0 nmol es) . argd tgg 2@ Qgtgg of stirring, .
the solution was treated with 3, 4- dlnethoxy 172, 5- i adi"azol e 1- oxi de
(1.62 g; 10 mmol.es). The reaction m xture was stlrred at anbi ent
tenperature for @3 haurfp-ant2exRpAbehed¢llef-yeriieedyREsIYYEnyie residue

was chronatographed
amino}-4-methylamino-1,2,5-thiadiazole 1,1~ d10x1de

A solutlon of 2- [(2-am1noth1azol 4—y1)nethy1th10]—
ethylamlne (from the dihydrochloride, 3.0 g:; 11.4 mmoles)
[prepared in Step A] in 25 ml of methanol was added
dropwise.over 1.5 hours to a cold (5°), stirred, partial-
suépension of 3 4¥dimethoxy-1 2,5-thiadiazole 1;1-dioxide:

(2,03 g; 11.4 mmoles) in 55 ml of methanol. After 1.5 hours, :
anhydrous methylamine was bubbled into-the solution for 30 \4*_
- -~minutes and stirred at 5° for 19 hours. The reaction
~mixture was evaporated under reduced pressure and the
~residue placed on 400 g of silica gel and’ chromatographed
1i3ing acetone-methylene chloride (7:3). The approprzate
fractions were. combined and evaporated to give product.
Qecrystalllzatlon from 95% ethanol yielded the title
compound, mp 200-201°.
Anal. Calcd for C9 14 602 33 -C, 32.32; H, 4.32; N, 25.13;
: - S, 28.76. '
Found: C, 32.25; H, 4.20; N, 25.06; "
S; 29.14,




on 100 g of silica gel (230-400 nesh) by flash chrematography using a
gradi ent elution of acetonitrile-nethanol. The appropriate fractions were
conbi ned, evaporated and t-he residue c t ographed on a Preparative HPLC
system using [err]-porasil silica gel. T appropri at.e fractions were
conbi ned, and evaporated under reduced pressure to give the title cg
as an anor phous solid; the NMR spectrum (100 MHz) in d6 di nethyl sAlf
showed the presence of approximately 0.11 nole of ethanol. Anal.
[err]: C, 34.42; H, 4.39;" N, 29.71; S, 28.33. Found (corr. for 1.86%
[err]): C, 34.95;, H, 4.41; N, 29.04; S, 27.71. Exanple 70 :
3-{2-[(2- Ami not hi azol - 4-yl ) net hyl t hi o] et hyl'am no}-4-

met hyl am no- 1, 2, 5-t hi adi azol e 1, 1-Eiamplle A71 : - :

2-[ (2- Ami not hi azol -4-yl ) met hyl t hi o] et hyl amné di hydrochl ori de Cysteam ne
chydrochl oride (5.65 g; 50.0 nmol es) and 2-am no-4-chl oronet hyl t hi azol e

hydr ochl griawin®- 25{3- [%8-dimetilydamvinendt hgdkhda 2ol -7-vil ) wétEoneaAbal ed
hydr ochl qug fgﬁfh-pglhgagg@hgsdi 0l ‘-1? tenperature of [err]. AftTer o4
“hour s of “heattrg—tie—-te—wne na

o

- ; Fet-ed—bRger reduced pressure and the
residue triturated with acetone. The collected product was re-triturated

) with ethanol, fil tl_?r&glﬁ'ﬂgoqr b2d 2Lq (5-%Pmé@ﬁyiia}nligo%% ‘g}ﬂ%iﬁ’oﬂg;[ errl].
yl)methylthie] ethylamine (2.05 g; 8.86 mmoles) [prepared -
in Example 62;, Step D] in 70 ml of methanol was added
dropwise to a cold (8°), stirred, solution of 3,4-dimethoxy-
1,2,5~-thiadiazole l-oxide (1.44 g; 8.88 mmoles) in 170 ml -
of methanol. Anhydrous ammonia was bubbled into the solu- .
tion for 8 minutes and then stirred at ambient temperature
for 0.5 hours. The reaction mixture was evaporated under
| reduced pressure and the residue triturated with acetonitrile -
-~  to give 1.76 g of product. The produét was purified by _
flash chromatography on 100 g of silica gel (230~400 mesh)
S using acetonitrile-methanol. The appropriate fractions were
combined, evaporated and the residue crystallized from
acetone to yield the title compound,fmp 131-133°,
Anal. Calcd for.cllHi7N6053: C, 38.13; H, 5.24; N, 24.26;

_ R - . 8, 27.76. - )
Found (corr. for 0.49% néo):z_c, 37.86; H, 5.06; N, 24.34;
8, 27.68. ' o
 Example 72-

: 3-Amino-4;{2-[(2-ahinothiazol-4{y1)methylthio]ethylamino}-

1,2,5-thiadiazole l-oxide

A solution of 2-[(2-aminothiazol-~4-yl)methylthio]-
ethylamine (from the dihydrochloride, 2.62 g; 10.0 mmoles)



Anal . Calcd for [err] :. C 27.48; H 4.90; N, 16.02; S, 24.46; C

27.04. Found: C. 27.29; H 5.07; N, 15.91; S, 24.15; - d., 27.24. B
3-(2- [(2 Ami not hi azol - 4- yl)nethylthlo et hyl - an1no} 4- et hyl ani no- 1,

2, 5- ol e 1, t-di oxide A solutlﬁiscﬁ N\
2-[(5 othi azol - 4- yl)methyl thiol - ethylam ne (fromthe di hydrochloride,
3.0 g; /' mol es) [prepared in Step Al in 25 m of nethanol was added

dropwi sé over 1.5 hours to a cold (5), stirred, partial suspension of

3, 4-di net hoxy-1, 2, 5-t hi adi azol e 1, 1-dioxide (2.03 g; 11.4 mmoles) in 55 m
of net hanol . After 1.5 hours, -anhydrous met hyl am ne was bubbl ed into the
solution for 30 m nutes and stlrred at 5 for 19 hours. The reaction.

m xt urepmgé g_»fgaoaﬁt ek aipes 7edycetay oss W mdmlhefr aeittishel agad on 400
g of s and chromat ographed ,usi aceto éﬂylene chloride (7:3).
The app‘?‘a‘g?ﬁia&EOW&éﬁ &?ﬁe’r?\egé 86ﬁﬂltr‘ﬁ§d d2e ¥ gf 1oy Edopr fuct .

Recr yS_t:a+ Jl*dilixeﬁﬂofxm SbYs-ethbadkapiodlelad-dhbdéi (Leeaogpounl 0 rm-.amaszo_l. _
éfagz e EZ%%r%L@h?Q%} S‘§§§%%4;éif¥£%é E%rzf ﬁshours, aghygggag' -
ammonla was bubbled into the solution for 30 minutes and
the solution kept at 5° for 17 hours. The reaction mixture
was evaporated under reduced preSsure,and the residue
was chromatographed on a Preparative HPLC system'using
u—porasilrsilica gel. The appropriate fractions were
combined and evaporated under reduced pressure to give
the title compound as an amorphous solid; the NMR spectrum- -
(100 MEZz) in d6 dimethyl sulfoxide showed the presence of
approxlmately 0.4 moles of ethanol. ' o
. Anal. Calcd for Cg 12N6083 0. 4c2360. <, 32.74; H, 4.507 - \;;iﬁ\'
S N, 26.03; S, 29.80. :
Found (corr. for '1.39% H,0): C, 32.39; H, 4.28;
o - ' N, 28.39; s, 30.02.

'EXample 73

3-Methj1amino-4—{2-{(2-{2,3-dimethy1guanidino]thiazol-4—yl)-
methylthio] ethylamino}~1,2,5-thiadiazole 1,1-dioxide

A solution of 2-{(2-{2,3-dimethylguanidiao}thiazol-
4-yl)methylthio]ethylamine (2.5 g; 9.64 mmoles) [prepared
~in Example 68, Step A] in methanol was added dropwise over .
a period of 40 mlnutes to a cold (8°), stirred suspensron
of 3 4-d1methoxy—1 2,5~-thiadiazole 1, 1-dioxide (1.72 g:

9.64 mmoles) in 270 ml of methanol. Anhydrous nethylamine
was bubbled into the solution for 7 minutes and the
solution: then was evaporated under reduced pressure. The |
residue was chromatographed on 100 g of silica gel (230-400
mesh) by flash chromatography and the approprlate fractions

 were combined ‘and evaporated to give 2.5 g of product as a



Exanple 71 3- Am no-4-{2-[(2- d|nethylanrnonethylthrazol 5-yl ) met hyl t hi o] -
et hyl ami no}-1, 2, 5-thi adi azol e, 1- oxi de A sol ution of
2-[.(2- d|nethylanrnonethylthrazol 5- yl)methylthio]ethylam ne (2.05
nolés) (prepared in Exanple 62 , $ %p D in 70 M of nethanol vy
dropwise to a cold [err], stirred, | ution of 3, 4-dinethoxy-
1,2,5:thi adiazole 1-oxide (1.44 g; 8.88 mmles) in 170 M of neth
Anhydr ous amoni a was bubbled into the solu- tion for 8 mnutes and then
stirred at anbient tenperature for 0.5 hours. The reaction m xture was
evapor at ed under reduced pressure and the residue triturated with
acetonrtrrle to arve 1. g of product. The prodquct was purrfred by fl ash
o)

chr omat odre@Ry rZGGa&Lﬁz%§49QEfERW ?2389360 o}syhglded the

acetomtrﬁigigeébﬂp@hnd'Tmpe1334137a1e fracti ons were conbi ned, evaporated
and the residue cgéatallrzed fronracetone to |eI t he *¢§Ie conpound np

131- [ err Anahg Ca 12812dNg02 %3 380133 Wo3 Fy 82 Y 2d.787 76
Found (corr. for 0.49%([err]): C, 37.86;sh 28.08. N, 24.34; S, 27.68.

T A e

2-[ (2-am not hi azol - 4-yl ) net hyl t hi o] - ethySanﬂBesﬁfronrthe di hydr ochl ori de,
©2.62 g; 10.0 mol es) :

Exampie 74

S 3-{2-[(2- Dlmethylamlnothlazol- -yl)nethylthlo]ethylamlno}—
4-amino-1,2,5-thiadiazole l—oxlde

| A, 2-0 (2-Dimethylaminothiazol-4-yl)methylthio]l -
. ethylamine . : ' '

Cysteamine_hydrochlofide.(5,24.9; 45.9'mmoles) and

: ) 2-dimethy1amino;4-chloromethylthiazole hydrdchioride (9.8 g;
45.9 mmoles) [prepared from N N-dlmethylthlourea and 1, 3-
dichloro-2-propancne] were dissolved in 45 ml of concen-
trated hydrochloric acid and heated at an oil bath temperature
of 100° for 96 hours. The nixture was evaporated under
reduced pressure and the residue made basic with 40% aqueous
NaOH. The aqueous phase was extracted with methyl acetate,
dried and evaporated to give:the title compound as an oil
which was used without further purification in Step B.

_ The NMR.spectrumf(Go MHz) in 020 gavelthe following
resonances §: 6.97 (s, 1H); 3.94 (s, 2H); 3.67 (s, 3H);
3.15 (s, 3H), 3;05 rm,-4g). B

B; 3-{2- [(2 Dlnethylamlnothlazol 4- yl)methylthlo]-
ethylamlno} -4~ amlno-l 2 5~ thladlazole 1- ox1de

A selution_of 2-[(Z—Giﬁethyiaminothiazol-4-yl)-

o AT R L e



[prepared in Exanple 70 ., Step Al in 20 m of met hanol was added d;opmﬁée
over 30 minutes to a cold (5) solution of 3,4-dipethoxy-1,2,5-thiadiazole
1.62 g; 10.0 mmoles) in 5@; of nmethanol. -~ After stirring for 1.5

houg wdr ous ammoni a was bubbl ed into the solution for 30 mnutes an
t hesfsod on kept at 5 for 17 hours. The reaction m xture was evaporated
undg gifced pressure and the-resi due was chronmat ographed on a Preparative

Systemusing [err]-porasil silica gel. The appropriate fractions were
combi ned and evaporated under reduced pressure to give the title conpound
as an anor phous solid;-the NVR spectrum (100 MHz) in [err] dinethyl
suIfoxuﬁ&tﬂymmhhohethyéammue(ﬁ3a@pgpxlBaneMmdlébnntpﬁegﬁrgahqnpl Anal

Cal o 1L} 1n' 10501986 e a0 e o ted bl (5"
3- Mat hy |per imd. 49( 230 (ﬂl{aﬁt&sd muetamdcglml(wmq} tstifandd 4syint igat ol t hi 0]
(23t F{lza(zilg) ﬁnﬁ?ﬁ%’%ﬂ no} gﬁédiy #ﬁmﬁbﬁgt‘-ﬁyl %151 H‘e (2.5 g
9. 64 muimssles)orispal @d mh Efamﬁthdﬁblfiepnn&dmmuendmmmhzmaﬁaadded
0 Yo RS | Pecbol ol 6 1 AuAfhd e shasetatibny o o
for 30 minutes the mixture was evaporated under reduced '
pressure. The residue was triturated with isopropyl
- alcohol then dissolved in methanol, filtered and evaporated
to give product. The product was purlfied by flash chroma-
tography on 100 g of silica gel (230-400 mesh) ‘using .
methylene chloride-methanol. The appropriate fractlons
were combined and re-chromatographed by HPLC on a u- pora511
silica gel column. The approprlate fractlons were comblned _
and evaporated under reduced pressure to yield the title gdad
compound, mp 116-122‘; the NMR spectrum (100 MHz) in d6
dimethyl ‘sulfoxide showed the presence of approxlmately
1/3 mole of ethanol. - R
Anal. Caled for C oH 16 NgOS;°1/3 Czﬁs°-. c, 36.83; H, 5.22;
' _ o N, 24.16. o _
Tef Found (corr. for 11.92% H,0): C, 36.61; H, 4.06;
' N, 24.22,

' dExample.?s

3-{2- [(Z-Dlmethylamlnoth1azol-4-yl)methylthlo]ethylamlno}—ﬁ-
4-methy1am1no-1 2, S-thladlazole 1,l-dioxide

| A solutlon of 2-[(2-d1methy1am1noth1azol 4-yl)—
methylthlojethylamlne (2.5 g; 11.5 mmoles) [prepared in
Example 74 ; Step A] was added dropw1se over a perlod of
30 mlnutes to a cold (7°), stirred suspen51on of 3,4-
dlmethoxy—l 2,5- thladrazole 1 1-dioxide (2. 05 g; 11. 5 mmoles)
in 200 ml of methanol.._Anhydrous methylamrne was bubbled



9. 64 nnDIes) in 270 mM of nethanol. Anhydrous nethyl am ne was bubbled into
the solution for 7 minutes and the solution then was evaporated under

reduced pressure. The residue was chromat ographed on 100 g of silica
(2304400, mesh). by flash chronatograﬁﬂé and the appropriate fractions /e

conmbi ned and® evaporated to give 2.5 g of product as a f oam
Crystalllzatlon from aqueous ethanol yielded the title conpound, mnp
132-[err]. Anal- Calcd for [err] : C, 35.63; H, 4.98; N, 27.70; S,

23.78. Found (corr. for 4.78%[err]): - C 35.74; H 5.04; N 27.87; §

23. 56. Exanple 74 '

3-{2-[(2-Di net hyl am not hi azol - 4-yl ) net hyl t hi o] et hyl am nol -

4- am no- pq;q;t asplusien) fou Je minutes and after stirring for 30

ﬁyM gcm e Ix{(}gé%n nehal ﬁiseltuéey'»)ar@;événwwkedehhub%ﬂf&@éa eg¥kl8ure.
2-di net h%#ﬁﬁ:@%|wgnﬁﬂrwﬂwh&m% femoeatbaned t» @ivest .6 gl es)
_[prepared4 rgyn é\t di may&b@ﬂwmfendaélénsdffahoaan%m{&pf@%shower e

di ssolved | n 45 of concen- trated hydrochl oric acid and Heated at an oi
bat h tem&%%ﬁQRQB%ﬁeletiGrcgﬂﬁﬂﬁﬂﬁy mp 227 x24P8+was evaporated under
Feduced pressure and the residue nade baS|c w th 40% aqueous NaOH.- The

“aqueous phase was extracted with nmeth ggetate
_ - Examp e .

3—{2-[(2-{2~Imidazolidiny;}iminothiazol—4—yi)methyithio]-
ethylamino}44-methy1amino-1,2,5-thiadiazole 1,1-dioxide

A. 2=-[(2-{2- Imldazolldlqyl}1m1noth1azol- -yl)-
methylthlo]ethylamlne '

3 ' Cysteamine hydrochloride (2 22 g; 19.5 mmoles) and
2=-{(2-imidazolidinyl)imino] - 4-chloromethylth1azole
hydrochloride (4.94 g; 19.51 mmoles) [prepared from 1,3- _
dichloro-z-éropanone and N-{2-imidazolidin-2-yl)thiourea:
which is itself prepared from 2-(cyanimino)imidazolidine]
were dissolved in 20 ml of concentrated hydrochloric acid

ro and heated at an oil bath temperature of 100° for 5.5

' hours. The reaction mixture was evaporated under reduced

pressure and the residue made basic with 40% NaOH. The

aqueous phase was extracted with methyl acetate, dried and
evaporated to give 2.02 g of the title compound which was
used in the next step without'fﬁfther purification.

'B. 3-{2-{(2-{2-Imidazolidinyl}iminothiazol-4-
yl)methglthio]ethylamind}—4-methylamino¥1,2,S-thiadiazole
' l,l—dioxidé '

A solution of 2-[(2 {2-1mldazolld1nyl}1m1noth1azol-

-yl)methylthlo]ethylamlne (2.02 g; 7.85 mmoles) [prepared
in Step A] in 85 ml of methandl was added dropwise over 40



~dried and evaporated to give the title conmpound as an oil. which was used , -
wi thout further purification in Step B.. The NVMR spectrum (60 MHz) in D20
& tte following resonances 6: 6.97 (s, 1H); 3.94°(s, 2H); 3.67 (s, 3H) ;-

433H); 3.05 (m. 4H). B. ' . : - N

+Di met hyl am not hi azol - 4-yl ) nmet hyl t hi ol - et hyl am no) - 4-am no- 1
fyAdi azol e 1-oxide A solution of 2-[(2-dinethylam nothiazol-4-yl)-
ithiolethylamne (3.5 g; 16.1 mples) [prepared in Step Al in 70 m of
“met hanol was added dropwi se over a perl29%d ef 30 ‘minutes to a cold [err],
stirred solution of 3,4-dinethoxy-1,2,5-thiadi dazole |-oxide (2.61 g; 16.1
- mmoles) in 200 M of nmethanol. Anhydrous ammoni a was bubbl ed into the
solution for .8 minutes and after stirring for 30 mnutes the nixture was -
evapor at g Wil t&WICEI1LA" ¢89Y, € stitied Shishén¥Ben! biet 4, AL md by~
I sopropyl, al cohql, then djss Ixeg,ln,neth nol,  filtered and evaporated to
gi ve produdw3 agipgrlehe lpdirKide b&'f_ &h Enanmmoleslagty 1P 100 g
of silicalief methal¥L eSinhyaroa s TmidbHyEdmite OvadebiBbhamolintde -
approprlibglfr§$t1pns re,copbi ned and, re- hroggéogna hed by HPLC on a
[err] - pord§ BOYtion g%grczl'ﬂﬁﬁ?‘t?ﬁe-aé’%ﬂ (ﬁf‘f’%&' (HLppEes A @ankiAnted
and evapeempetatifed, rekofixpueeswas evapertdtédenhibke reaueead, np
L16-[er] pat]esgagwres)fq?r&@c}e\f?unﬁg 08 tl\)/%lz %:r'oraudcéj.l ne,{,ﬁlgl pf'glng)i(:l gzeassrclz V\r."eocrlna?-b ©

presence

tographed on a Preparative HPLC syétem using u-porasil .
silica gel. The appropriate fractions We:é-combiped,_ _
evaporated and the :ésidue_crystallized“frdm methanblrﬁo'_
give the title compound, mp 229-231°. Recrystallization
from aqueous ethanol gave the title compound with mp 136-
140° which resolidified with remelting at mp:2196224‘; |
Anal. Calcd for C),H,gNgO,S;: C, 35.81; H, 4.51; N, 27.84; -
: S, 23.90. “~
Found (corr. for 4.59% H,0): C, 35.51; H, 4.43; N, 27.98;
S, 23.56.




1/3 .mol e of ethanol. Anal. Calcd for [err] : C, 36.83; H 5.22; N
24.16. Found (corr. for 11.92%[err]): C, 36.61; H 4.06; N, 24.22.

Exanpl e 75 3-{2-[(2-Di net hyl anmi not hi azol - 4-yl ) net hyl t hi o] et hyl am no} -
4-wethyl am no- 1, 2, 5-t hi adisazol e 1, 1-di oxi de A sol ution of

2-[ (2-di met hyl ami not hi azol - 4-yl ) = ni@0hy+t hi o]jethylam ne (2.5 g; 11.
mol es) [prepared in- Exanple 74 , ‘Step A] was added dropw se over

of 30 mnutes to a cold [err], stirred suspension of 3,4-

- di met hoxy-1, 2,5-thi adi azol e 1,1-dioxide (2.05 g; 11.5 mmoles) in 200 m of

met hanol . Anhydrous net hyl am ne was bubbl ed into the solution for 7 _
m nutes and after stirring for 30 mnutes, the m xture was evaporated under
reduced pressure. The residue was crystallized fromnethanol to give 1.6 g
of product. Two recrystallizati Examplen7?® et hoxyet hanol yielded the title
conpound, np 227-229. Exanple 76
3-{2-[(2-{ -In1dazo||d|nyl}|n1noth|azol
et hyl ani Aof2

é/[sﬁiaﬁ?féw%%%%
The general procedure of Example 31 was repeated
except that the methylamine utilizeditherein was replaced
by an equimolar amount of ethylamine. The appropriate o
fractions from column chromatography were dissolved in warm
lsopropyl alcohol and saturated with anhydrous HCl. The

crystalllne solid was collected by filtration, washed with
acetone and dried to give 2.9 g of the title compound as its

4- yl)nethylthlo]
hi &

-

hydrochlorlde salt, mp 246-247' (dec.).




o)inidazofidine] were dissolved in 20 m of concentrated A

_ bath tenperature of 100 for 5.5

s~ The reaction mixture was evaporated under reduced pressure and the .
resi due made basic with 40% NaOH. The aqueous phase was extracted with
met hyl acetate, dried and evaporated to give 2.02 g of the title conpound
whi.ch was uged i n the next step w thout further pur.dfication. B.
3-{2-[ (2221 nfaded |ﬁﬂ#nﬁi4ﬁap%%ﬂsag§ 24-C, 39.47; H, 5.68; N, 16.44;
yl ) met hyl t hi o] et hyl am no} - 4- nethylan1no 1, 2>5 tgi ggi azol e 1, 1-di oxi de A
solution of 2-[(2-{2- |n1dazoI|d|nyl}lnlnothlazo
4-yl ) et hyl t hi o] et hyl ani ne (2.02 gFowngds n&ol e33-8bs eBar 8d 74t Neplf}62m 85
m of methanol was added dropwi se over 40 c3, g29p; mnutes to a cold (8),
stirred suspensi on of 3, 4-di methoxy- 1,2, 5- fHi adi azol e 1, 1-di oxi de. (1.4 g;
7.85 mmoles) in 190 mM of nethanol. Anhydrous met hyl am ne was: bubbl ed into
the solution for 7 mnutes and,Edhgle3®gn nutes at anbi ent tenperature,
‘the mi xture was evaporat ed undéT‘TEgUCEH‘pTessure to give 3.5 g of product.
The product was chronma- tographed on a Preparative HPLC system using

[err]lﬂﬁéMéthylamino-4—[3 (3fplper1d1nomethylphenoxg)propylamlno]-
1,2, 5-th1adiazole 1, 1~diox1de ' :

A solution of 3- (3—piperidinomethylphenoxY)propylamine
(2.35 g;- 9.45 mmoles) [prepared accordlng to published U.K.
patent appl;catlon 2,023,133] in 30 ml of methanol was added
dropw1se over a perlod of 40 minutes to a stirred part1al
'suspen51on of 3 4-dlmethoxy-1 2, S-thladlazole 1,1-dioxide
(1. 68 g; 9.45 mmoles) that had been cooled to 1° in an- 1ca—
water bath. After 15 minutes, anhydrous methylamlne was

bubbled into the solution for 5 minutes and the solutron o
then was stirred at ambient temperature for 30 mlnutes.-
The reaction mlxture was evaporated under reduced pressdre
and the residue chromatographed by flash chromatography on
100 g of silica gel (230-400 mesh) using methanol-
acetonitrile. The appropriate fractions were combined and
evaporated to give 2.2 g of product. Reorystallization
from acetonitrile with charcoal treatment yielded the title
compound, mp 182-184°,
anal, Calcd for CgH,,N;0;S: C, 54.94; H, 6.92; N, 17.80;
' S, 8.15. o
Found: C, 54.90; H, 7.07; N, 18.14;
S, 8.29. - - |

l|"l¢l'



S|I|ca gel . The approprlate fractlons wer e conbi ned, evaporated and the
residue crystallized fromnethanol to give the t|tIe conpound, np 229- 231..
Recrystal lization from aqueous ethanolE?Bye the title conpound with AF
148-+thi ch resolidified with remelting. mp 219-[err]. Anal. Calcd,
[err] : C, 35.81; H, 4.51; N, 27.84;i%,:23.90. Found (corr. fo
[err]): C, 35.51; H 4.43; N, 27.98; S, .23:56. - 130 - Exanpl ¢ 7
3-{2-[(5- D net hyl am nonet hyl - 2- th|enyl)nethylthlolethylantno}
4- et hyl am no- 1, 2, 5-t hi adi azol e 1, 1- di oxi de The general procedure of
31 was repeated except that the nethylantne utilized therein was replaced
by an equi nol ar anmount of ethylam ne. The_appropriate fractions from col um
chr omat ogr aphy were di ssol ved |nfﬁﬁﬂﬁﬂﬁiaﬁinpyl al cohol and saturated with
anhydrous HCl. The crystalline solid was collected by filtration, washed

w th acefqgne gnd d ive 2.9 g of the title conpound as its
hydrochlogL&@ J—ﬁ%—%gngagerl me thy 1 phapoxi p;@pydamkggl-l 2, SC

.39.47; H, thib@idtold. Boxide

_ A solution of 3- (3-plper1d1nomethylphenoxy)propylamlne
(from the dihydrochloride, 4.0 g; 12.4 mmoles) in 40 m1 of
methanol was added dropwise over a period of S0 minutes to
‘a solution of 3,4-dimethoxy-1,2,5~-thiadiazole l-oxide (2.01
g:; 12.4 mmoles) in 200 ml of methanol that had been cooled |
to 0° in an ice-water bath. After 15 minutes, anhydrous
ammonia was bubbled into the solution for 5 minutes and
the solution then was stirred at ambient temperature for 17
-\ hours. The reaction mixture was evaporated under reduced
i pressure and the residue'chromatographed by flash chroma-
tography on 100 g of silica gel (230-400 mesh) usingi
methanol-acetonitrile. The appropriate. fractions were com-
bined and evaporated to give 4.18 g of'product. Recrystél—
lization from 95% aqueous ethanol yieided the title compound,
e mp'155-157° (dec.). : :
: Anal Calcd for C,47H,:N0,S: C, 56.17; H, 6.93; N, 139.27;

1772575 2" .

. 8, 8.82. .

Found: C, 55.97; H, 7.04; N, 19.57;

B S, 8.63. i |
EkamplefSZ

3-Amino~4- [3—(3-p;perldlnomethylphenoxy)propylamlno] 1 2, S-
‘thiadiazole 1, 1-dioxide

A solutlon of 3- (3-plperldlnomethylphenoxy)—
propylamine (from- the dlhydrochlorlde, 4.0 g, 12.4 mmoles)
in 35 ml of methanol was added dropwise over a period of
65 minutes to a stirred_partiai suspension of 3,4-dimethoxy-



—~found: C 39.81; H 5.74; N 16.62; O, 8.20. Exanple 80
3- Mgt hyl amyo-4- [3- (3-p |per|d|nonethylphenoxy)propylan1no]

1, fi~adilazol e 1, 1- di oxi de A sol on of \__,
¥- pi peri di nonet hyl phenoxy) pr opyl e (2.35 g; 9. 45 nmol es)- [ prepared .
acJﬁv +fo published U K patent application 2,023,133] in 30 m of

met hanol was added dropwi se over a period of 40 n1nutes to a stirred
~partial suspension of 3,4-dinmethoxy-1,2,5-thiadiazole 1,1-dioxide (1.68 g;

9.45 mmol es) that had been cooled to [err] in an ice- water bath. After 15
m nut es, anhydrous nethyl am ne was bubbled into the solution for 5 m nutes
and the solution then was stirred at anbient tenperature for 30 m nutes.

The reackidnSnthiaddazede kpoxided (3ndar giedidet Ipneksabelan(ﬂumenlem due
chr omat o aRbiesa Ryl kaalt HEPBEORT 8BBY A B0 4 2h! 16390l L230: Q0

mesh) using nethanol - acetonitril e appropri ractions Wwere
" conbi nedfRE VapBinuses: @Qjmierczue gmmpnmaom Dbubkl ¢dt dhitioz dthien from

t t, h | t t e t
155- 100 Anal o Cared Fof [Tl ke Lheosuagesh, ok 4R

Found: &t ambigntitempgratyresfon; 38 minmges. The reaction mixture
~ was evaporated under reduced pressure and the residue placed

on 100 g of silica gel (230-400 mesh) and chromatographed
by flash chromatography using methanol-acetonitrile. The
appropriate. fractions were combined and'evaporated to give
3.2 g of product. The NMR spectrum (100 MHz) in d6 dimetth'
sulfoxide showed the following resonances §: 7 2 (m, IH),
6.9 (m, 3H); 4.1 (t, 2H); 3.5 (t, 2H); 3.4 (s, 2H), 2.3

(m, 4H); 2.0 (m, ZH), 1. (broad s, SH).

Example-83.

3- {2-[(5 Dlmethylamlnomethyl-z thlenyl)methylthlo]ethylamlno}-
4-(3 4-methylened1oxybenzy1am1no)-1 2,5-thiadiazole 1,1~
dioxide

A solutlon of 2-[(5-dlmethy1am1nomethyl 2—th1eny1)-
methylthlo]ethylamine (2.02 g; 8.8 mmoles) in 30 ml of
methanol was added dropwise over a period of 40 minutes to
a stlrred solution of 3,4-d1methoxy—1,2,S-thladlazole l,1-
dioxide (1.56 g; 8.8 mmoles) in 200 ml of methanol that had
been.cooled to 0° in an ice-water bath. After 20 minutes,
.plperonylamlne-(l 46 g: 9 6 mmoles) was added and the mix-
ture stlrred at amblent temperature for 3 hours. ° The
reaction mixture was evaporated to near dryness, ether.was
added, and the mixture was filtered to give 3.47 g of
product. Recrystallizatlon from methanol ylelded the title
compound mp 180 182°



132 Exanple 81 3- Ami no-4-[ 3-(3- plperldlnonethylphenoxy)propylan1no] 1, 2, 5=
t hi adi azol e 1- oxi de A sol ution,of 3-(3- p|perldlnonethylphenoxy)propylan1ne
(fromthe dirhydrochloride;*4.0 g; 12 mmol es) in 40 mM of nethanol wa
added dropwi se over a period of 50 miMites to a -sol utien of

- 3, 4-di met hoxy-1, 2, 5-t hi adi azol e 1-oxide (2.01 g;” 12.4 nmmol es) in 200

nmet hanol that had been cooled to O in an ice-water bath. After 15 ni|n
anhydrous ammoni a was bubbled into the solution for 5 mnutes and t he\l

- solution then was stirred at anbient tenperature for 17 hours. the reaction
m xture was evapor ated under reduced pressure and the residue

chr onmat ogmallqd dardd asbrcoroma- N Q%h§. y @n 48048, Ofy Sld '6383- og! i3393400
mesh) usi ng_met 3 approprlate ‘frdcti’ons” wefe

ol - ace on?Pr?ﬁe
bi ned and Fe04383 EQ) r Fuct8 - IRecHysthi88 3 |1‘latl€m52|som
95% aqueous ethanol ylelded the title conpound, np 155-157 (dec.). Anal.

Calcd for [err] : C, 56.17; H_ 6.93: N,,19.27; S, 8.82. Found: C,
55.97; H, 7.04; N, 19.57; S, 8.63% 2 ;

- 3- Ami no-4-[3-(3- plperldlnonethylphenoxy)propylan1no] 1 2, 5- thiadiazole
1, 1- di oxi ge sol yti ri di nomet hy| phenoxy)_-

- 9— 1noJi—fyL_E -dgmeEhgiam%noneth;igz—pyr{éyl)methylthlo]-

ethylamino}—l,z,5—thiadiazole l-oxide

A, 6-(N,N-dimethylcarbamyl)-2-carbomethoxypyridine

A solutiou of 6-carbomethoxy—-2-picolinic acid
(22.8 g; 0.13 mole) in 80 ml of thionyl chloride was heated
at an oil bath temperature of 100° for 3 hours. The solution
was evaporated under reducéd pressure and the residue
dissolved in 200 ml of dioxane_whioh then was added drop-
wise to a solution of dimethylamine (70 g) in dioxane. The
reactzon mixture was stirred for 2 hours and then allowed to
stand at 4° overnight, filtered and evaporated. under reduced
pressure. The resxdue was dissolved in toluene, diluted '
with methylcyclohexane and filtered to give 20.7 g of the
title compound, mp 90-92°, : : :
B, N,0,: C, s7,sa;fn, 5.81; N, 13.46.

10712723°

Anal. Calcd for C
| Found: C, 57.64; H, 5.85; N, 13.77..

B. 6-Dimethylaminomethyl-2-hydroxymethylpyridine'

. - A solution of 6r(N,N-dimethylcarbamyl-2-carbomethoxy-

pyridine (20.3 g; 97.5 mmoles) [prepared in Step A] in 200

ml of tetrahydrofuran was added to a suspension of lithium
aluminum hydride (9.6 q; 0.25 moles) in 500 ml of tetra-
hydrofuran; . The mixture_was stirred and heated at reflux
temperature under a nitrogen atﬁosphefe for 3 hours then
left at ambient temperature overnight. The mixture was
decomposed with a saturated agueous solution of Nazso4,

e 4 oA SCima o TMCAPATI M s ST MTE L RS T o e s S A s e - L = e e au el e e el m AN - A A T ST




Re (fromthe dihydrochloride, 4.0 g; 12.4 moles) in 35 m of
Aas added dropwi se over a period of 65 mnutes to a stirred )
pensi on of 3, 4-di met hoxy- 1, 2,5-thi adrazol e 1-oxide (2.22 ql*;
) in 200 m of nethanol\%ébt had been cooled to [err] in an
~batn. After 15 m nutes anHydrous ammoni a was bubbled into the
solution for 5 minutes and the solution then was stirred at anbi ent
tenperature for 30 minutes. The reaction m xture was evaporated under
reduced pressure and the residue placed on 100 g of silica gel (230-400
mesh) and chromat ographed by flash chromat ography using i ned 4

met hanol ;& _ trizl.e. ;The ro rla e fracjions re_conbi ned an
evaporat%gfgégﬁﬁh(/edgl?d a&f‘fpﬁ? e@hé"ﬁtﬁ? s‘b%‘%e?ﬁﬂ] PISSSWIS- i nTherr]

di et hyl cesi duei Wassphaetd ramfmsogn of adamiianaesok£dé] and eldeedH): 6.9

(1m4 ?E? oa]dt% rﬁ%&gyféygnﬁﬁé%a"e'? '?'h4 gppro@rlatg é’ractloins w?axgen 2H

3-(2- [(ascinrmda@lananevapmﬂataed htengliyeeshy it €hdyt ael 80lconbdigna.
, 4- met hyl enedi oxybenzyl am no) - 1,2, 5-t hi adi azol e 1, 1- dioxide A sol ution of

2 [ (5-di methyl ami nonet hy| - 2- thlenyl) nethylthlo]ethylan1ne (2.02 g; 8.8

mol es) in 30 nmThé: IMRhapelctmn adﬁl&dMHzOpvimse: ‘daper the &oMbyH nut es
tg a stl f ﬁgé%gs f %ﬁh‘g?gﬁgﬁﬁg s, J;e %.‘?5‘8 d(|SO'X|2dI§ ;(1.56

6H) .

c. 2-[(G—Dimethylaminomethyl-z-pyri@yl)methylthio]-
ethylamine E - o

Cysteamlne hydrochloride (3. 58 g3 31. 5 mmoles) and
G—dlmethylamlnomethyl 2-hydroxymethylpyr1d1ne (5.0 g, '30. 1
mmole) [prepared in Step B] were dissolved in 50 ml of 48% ¢
hydrobromic acid and the solution heated at reflux temper-

~ature for 12 hours and then -allowed to stand at ambient

temperature for 8 hours. The reaction mixture was evapora-

ted under reduced pressure to half volume;:made'basic'With

40% . ‘aqueous NaOH and- extracted with several portions of

methylene chloride. The combined organic phase was washed

 with a small amount of water and saturated brine solution
then dried and evaporated under reduced pressure to yield
3.14 g of the title compound; |

The NMR spectrum: (60 MHZ) in CDCl gave the following -
‘resonances §: 7 S (m, 3H), 3.83 (s, 2H), 3 56 (s, 2H);

" D. 3—Am1no-4—{2-[(6—d1methy1am1nomethy1-2—pyr1dy1)—
methylthlo]ethylamlno} -1,2, S—thladlazole l-oxide

When a methanolic solution of*3;4—dimethoky-l;2,5-
thiadiazole l-oxide is successively treated with an equimolar



been cooled to O in an ice-water bath. After 20 m nutes, piperonylamne
(1.46 g; 9.6 mmoles) was added .and the nmix- ture stirred at ambient '
tenperature for 3 hours. *'The reaction mxture was evaporated to near-
dryf€ss, ether was added, and the mixture was filtered to give 3.47 gﬁdf;
product. Recrystallization from nethand ielded the title conpound:fr—x
180-182. Anal . Calcd for C20H25N504S3: C, 48.46; H,. 5.08; N, 14/-%3
Found (corr. for 0.38% H20): C, 48.92; H, 4.88; N 14.52. Exanple
3- Ami no- 4-[ 2-[ ( 6-di nmet hyl am nonet hyl - 2- pyri dyl ) nmet hyl t hi 0] -

et hyl am no}-1, 2, 5-t hi adi azol e 1-oxi de A

6- (N, N-di net hyl car banyl ) - 2- car bonet hoxypyri di ne A sol ution of _
6- car bonet hoxy-2-picolinic acid (22.8 g; 0.13 nole) in 80 nl of tHhionyl
chloride was heated at an oil bath tenperature of 100 for 3 hours.. The
sol uti on was evaporat ed under r.educed pressure and the residue dissolved in
200 mM of dioxane which then was added drop-. wise to a solution of

_di net hyl aaniz@@nf.?efgh-i[W@Myl-ah@nbﬁaehyqnzn'fpgﬁ&ymme&hw@ﬁ&p# 2
hours and thep all owed to.stqu.at 4-ov8&nigg}, iltered ang evaporated
under redtERY-PPLRELARTSRAF §L Y LRLRRSCHi aDg FXPSTS (YMheRE2 it ed with
et hyl cyct Db asempodnd |Hseriitbstebyi Yyeodlicédg of the title conpound, np
'90-92. Anal. Cald for [err] C, 57.68; H 5.81; N, 13.46.

0
1



57.64; H, 5.85; N,. 13. 77 B. -
tfiyl am nonet hyl - 2- hydroxynethylpyrldlne A»solutlon of .-
/di gret hyl car bamyl - 2- car borret hoxy- pyridine (20.3 g; 97.5 mmol es)
fed in Step Al in 200 ml of tetrahydrofuran was added to.a suspension
ithf Um al umi num hydride (9.6 g; 0.25 noles) in 500 nl of tetra-
hydrofuran The m xture was stirre d heated at reflux tenperature under
a nitrogen atnosphere for 3 hours t'Hen left at anbient t enperature
overnight. The m xture was deconposed with a saturated aqueous sol ution of
Na2SO4, filtered, dried and evaporated under reduced pressure. The
resi due Waguﬁﬁabed on 275 g of alum num oxi de and eluted with methylene
chloride. The appropriate fractions were conmbined and evaporated to give
5.2 g of the title xonpRURSMmpOUMANNE stiret Eormitla MHz) in CDC13 gave the
foll ow ing resonances [err]: 7.38 (m 3H); 4.75 (s, 2H); 3.58 (s, 2H);
2.27 (s, 6H). C. 2-[(6-Di nethyl am nonet hyl - 2 pyridyl) met hyl t hi ol -
et hyl anmi ne Cysteani ne hydrochioride (3.58. ? ~31.5 mol.es) -and
_ 6-di net hyl am nonet hyl - 2- hydroxynethylpyr pe (5.0 g; 30.1 mmol e) [prepared
in Step B] were dissolved in 50 nf of 42@§ﬁqdrobronic acid and the solution -
heated at reflux tenper- ature for 12 Mours mnd.then allowed to stand at
anbi ent tenperature for 8 hours. The \€act on m xture was evapor a-

A-(CH,) Z(CH,) NH rt

whéféin p is 1 or 2;

Rl is hydroxy or NR2R3

Rz,and R3 each are independently hydrogen,
{lower)alkyl, (lower)alkenyl, (1ower)alkyny1 cyclo(lower)- _
alkyl, cyclo(lower)alkyl(lower)alkyl hvdroxv(lower)alkyl, ;QH
(lower)alkoxy (lower)alkyl, (lower)alkyithlo(1ower)alkyl, -

amino (lower)alkyl, (prer)alkylamlno(lower)alkyl di (lower) -

alkylamino(lower)alkyl, pyrrolidino(lowef)alkyl,_

piperidino(lower)alkyl, ,
piperazino(lower)alkyl, amino, (lower)-
alkylamino, di(lower)alkylamino, 2,2,2-trifluorocethyl,
2-fluoroethyl, hydroky, (lower)alkoxy, 2,3-dihydroxypropyl,
cyano, cyano(lower)alkyl, amidino, (lower)alkylamidino,.
A'—(CHz)m.Z'(CHZ)n.-, phenyl, phenyl (lower)alkyl,
substituted phenyl or substituted phenyl (lower)alkyl, -
wherein'the phenyl ring may contain one or two substituents
independently selected from (lower)alkyl, hydroxy,'(lower)-
alkoxy and halogen or one substituent selected from
methylenedioxy, trifluoromethyl and di(lower)alkylamino;
provided that R2 and R3 may not both be cyclo (lower)alkyl,
phenyl, substituted phenyl, amino, (lower)alkylamino,

di (lower)alkylamino, hydroxy, (lower)alkoxy, cyano,

* [ L M S *



ted_under reduced pressure to half volume, nade basic-wi th 40% aqueous NaGH
and_extracted with several portions of nethylene chloride. The comnbined
organi ¢ phase was washed Wth a snalﬂ?%nbunt of water and saturated brj
solwt’ion then dried and evaporated under reduced pressure to yield 3.
of the title conpound. The NWVR spectrum (60 MHz). in [err] gave the
foll owi ng resonances [err]: 7.5 (m 3H); 3.83 Cs, 2H); 3.56 (s, 2H)
(m 4H); 2.28 (s, 6h). D. 3-Am no-4-{2-f(6-dinmethyl am nonet hyl - 2- pyr\
met hyl t hi o] et hyl am no}-1, 2, 5-thiadi azol e 1- oxi de When a net hanolic .
squLiOn(ﬂmiﬁihaurmﬂbwe;ahmkj}amiﬂﬁﬁbaégla'L1ng£kaLszsq@gegsiye}yor
treated w’l{m z%)raane]ﬁyi rrEI r amgynt of m 2°n '
2-[ (6- di met hyi"shi‘hohe ﬁgFPZW%Sne‘PﬁVI bs 61CH 2 X §FHpd [r epared in
Step C] and excess anmbsi an timcegdd o £OFREMNA it tNEr PRY 1AL,

CLATNS: 1. A compounyl of Lllg, (il a [efg], Terr) Jerr) Wherain B is 1 or 2

provided that, when r is 1, X is methylene;

R4 is hydrogen, (lower)alkyl, (lower)alkenyl,
(loweryalkynyl, (lower)alkanoyl or benzoyl;

m and m' each are independently an integer of
from zero to 2, iﬂclusive; | .

- n and n' each are independently an integer of

from 2 to 4, inclusive; ' '

Z and 2' each are independently sulfur, oxygen
or methylene; o

o A and A' each are independently phenyl,
{?_ .imidazolyl,-thiaiqul; isothiazolyl, oxazolyl,

R isoxazolyl; triazolyl,.thiadiazolyl}-okédiaZolyl; furyl,
thienyl or pyridyl; provided that A and A independently
may contain one or two substituents, the first substituent
being selected from (iower)alkyl,'hydfoxy, trifluoromethyl,

halpgeng_aminq,_hydroxymethyl;_(lower)alkoxy,
nEr? -
5.6

and -(CHz)qNR R™ -,

_-(cnz)qn=c ’

NHR

and the.second'subStituent'being selected from (ldwer)-.
alkyl, hydroxy, trifluoromethyl, halogen, amino,'hydroxymethyl
) and (lower)alkoxy; ) - |

* c L M s *
p .



(I gwgr)yal kyl, (lower)al kenyl, (lower) alkynyl, ¢yclo(lower)- alkyl,

cy¢l g er) al kyl (I ower) al kyl, hydroxy(l ower)al kyl, <+~ :

(I ower) s koxy (I ower)al kyl, (I ower)al kyl thio(l over)al kyl, anino -

(1 oweryal kyl, (1 ower)al kyl am no(l ower)al kyl, di (Il ower)-

al kyl am no(l ower) al kyl, pyrrolidino(l ower)jaﬂ‘?yl , piperidino(lower)alkyl,.
pi perazi no(l ower)al kyl ., am o, (lower)- alkylamno, di(lower)alkylam no,

2,2,2-trifluoroethyl, 2-fluoroethyl, hydroxy, (Ilower)alkoxy,
2, 3-di hydroxypropyl, cyano, cyano(l,ower)al kyl, am dino, .
(I ower)al kyl am dino, [err] phenyl, phenyl (I ower)alkyl, substituted phenyl

[erll I'8] hydr oxy or NRR;: [érr] and R - each are independently hydrogen, _

-

or substituted ghdsylapn cretegekybf Wi Fge eohqm/él,)[‘ggg Fa‘y cqntai n one

or t L. nts,.i ndependept Ly sel'ected from’(I"ower)a , oxy,
(Iomgf)ﬁgg%ééﬁgﬁﬂglﬁa eﬂFdSeSﬁEQQHﬁQQYﬁenPIS@hﬁntnbfR mgroups, '
nethyhkmuﬁtbgethékﬂlm@yng@ku{hgmgdggléyﬁr)alkyranino; provi ded that R
and R may not Sh bs &%plo(lomer)akaL, p
(1 -0‘3% ) aleléxgl arriy ;i zﬂl( oWl k?Fﬁrri(ll[ﬁ’G‘-,ejgfﬂ%&ﬁk'( I_I?mim}@é#ow, %yang, .
am di{ how @0k Y Lawiedt 0L 10dn ¢1 -, ( [(ar, : X - .0l an ,
takegﬁ&g.et her hd® be [rerv;,]_ r ig an (iq'dr ege’raéjdky}-'&(}rﬁc?a%l%,u
or.p en ;( q.lded that R an§ R™ may not both be

cyclo(lower)alkyl or phenyl; or R® and rS, taken together -

with the nitrogen atom to which they are attachea, may be

pyrrolidino, piperidino, metuyluiperidino, or homopiperidino;

or a nontoxic, pharmaceutically acceptable sélt,i.
hydrate, solvate or N-oxide thereof. o

2. 2_% compound as'claimgd in Claim 1 wherein“_

R
.3. A compound as claimed in Ciaims lor 2
wherein p is 1 or 2; st is NR2R3:

R2 and R -
(lower)alkyl, (lower)alkenyl, (lower)alkynyl, cyclo({lower)-
alkyl(lower)alkyl, py=idyi{lower}alieyky A'-(CH,) ,2'(CH,) .-,
phenyl (lower)alkyl or 3,4-methylenedioxybenzyl; provided
that R® and Ra_may not both be A'-(CH,) .Z'{CHy) =7

~m and m' each are independently zero or 1l;

3 each are independently hydrogen,

n and n' each are  independently 2 or 3; : _

Z and Z' each are independently sulfur,'oxygeh.
or methylene; | | |
| A and A' each are independently phenyl, -
imidazolyl, thiazolyl, furvl, thienyl or pvridyl;
provided that A and A' independently may contain one or

* c L M s *

enyl:, substituted phenyl, am no,
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X is,nmethyl ene, sulfur, oxygen or NNR provided that, whenr is 1, Xis
nmet hyl ene; [err] is hydrogen,. (lower)al kyl, (Ilower)alkenyl,

(1 ower) al kynyl , (Il ower)al kanoyl or benzoyl: mand m each are
an”fﬁfeger of fromzero to 2, inclusive; n and n' each are ingdepende
integer of from2 to 4, inclusive; Z and Z' each are indepen enﬁ&

oxygen or nethylene; A and A each are independently phenyl, {m
t hi azol yl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
t hi adi azol yl , . oxadi azol yl, furyl, thienyq . pyridyl; provided that A-and
A" independently may contain one or two substituents, the first substituent
bei ng selected from (I ower)al kyl, hydroxy, trifluoronethyl, hal ogen, am no,
hydr oxynet hyl, (|l ower)al koxy, . Jers]_and the_secaon ubstituent bei.ng

sel ect ed %P\émsﬁ%seﬁfk'ﬁylth%ydgr% ko ?Fﬂrgﬁ?ﬁg:t i@ﬁb’fngla?%gﬁﬁ, &4 no,
hydr oxynelrpm aflbweryelkglioxy;, * C L- M S * g is an integer of
fromO to 6, inclusive; each R4 ihdependently is as.defined above, or the
~two R groups, taken togetheL,NHRy be ethylene;, and

= N=C and -CH
\ 4 M 2
NHR

NR°R®,

and the second substituent being selected from (lower) -
alkyl; | |
each R4 independently is hydrogen or (lower)alkyl,
or the two R? groups, taken together, may be ethylene;

and S _ o
R and R6 each are independently hydrogen or
(lower)alkyl:; or RS and Rs, taken together with the

. nitrogen atom to which they are attached, may be

5

pyrrolidino, piperdiro, methylpiperidino, or homopiperidinc.

4. A compound according to any of Claims 1-3
and of the formula

. (0)p
| R - N/S\ _

. - _ _ N _
31{\ ? .?_ .Q S ::9L44QL o
- _KcH, _A—CHyICH,CH,NE - Ngp2.3

3 o]

wherein p is 1 or 2; 2 is sulfur or methylene;_azﬁ

) * [ L M S *



md [err] each are independently hydrogen, (lower)alkyl,
kenyl, (lower)al kynyl, cyclo(lower)- alkyl or phenyl, provided ~
and [err] may not both be cyclo(lower)alkyl or phenyl; or [err} =
t aken together with the itvogen atomto which they are att ached~
may be pyrrolidino, piperidino, mnet pi peri di no, or honopi peridino; or a
nont oxi ¢, pharnmaceutically acceptable salt, . hydrate, solvate or N-oxide
thereof. 2. A conpound as clainmed in Claim1 wherein. [err]” is [err] 3.

A conmpound as clainmed in Clainms 1-or 2 1 2 3 wherein pis 1 or 2;

[err] is [err]; 2 3 R and R each are independently hydrogen, (Il ower)
al kyl, (lower)al kenyl, (lower)alkynyl, cyclo(lower)- alkyl(lower)alkyl,
[err] phenyl&bﬁmer)alkyl or 3, 4-nethyl enedi oxybenzyl; provided that R2 and
R3 may nahdb®™h dach eark ih@ddendent a Lodependently zero
or 1; n and n', eaclpare-| ndepeﬂndnedn‘tgrligl?]g‘l}[“%ééegng}z?(ié%‘éﬁgzgg&y?'

i ndepend@hrl ¥Yh&R Rir ,15xbyéﬁ°&e%tﬁyl adso mayidbe (dawen)alkedsadendent |y

phenyl . (motaz9atlicy 1 87 Shihy Y ¢ ckher) B1NPA | O6,BYH (Wi ) QYkGRL that A

and A independent!ly. may cont i n-one of
! ?fo&er? a%(yyl ) o I : or
: D / \_ ’/313 o
-CH,CH. ZCH2 : CHZN :
S R o’ ™~ CH, _
13 .,
and R is hydrogen or methyl.
5. A compound according to any of Claims 1-3 and 3 .
of the formula L o S o \&;;

- (0)
'p -
} /S\ P >
N N -

szCHZCH NH 2_3

2 NR™R

wherein p is 1 or 2;'2 is sulfur or methylene; each R4 is
indepehdentiy hydrogen or methyl, or 'the two Réag;oups,

2 3

taken together, may be ethylene; and R° and R~ each are

independently.hydrogen'or (lower)alkyl,.or,_ﬁhen.Rz is
hydrogen, R3 also may be (lower)alkenyl, (lower)alkynyl,

id .

A
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t wo substltuents the first substituent being selected from(lower) alKkyl,
[err] and the second substituent being selected from (lower)- alkyl; each -
R4 i ndependently is hydrogen or (Iomﬁ%iglkyl or the two R groups, taken
togefher, may be ethylene; and [err]) [err] each are independ T
hydrogen or (lower)al kyl; or [err] and R6, taken together with niyt r ogen
atomto which they are attached may be pyrrolidino, pipendi
met hyl pi peri di no, or honoplperldlno 4, A conpound .accor di
Clainms 1-3 and of the fornmula [err] wherein pis 1 or 2; Zi: r or

met hyl ene;: [err] and [err] each are independently hydrogemor

(l ower)al kyl, or, -when R is hydrogen, [err] -also may be (Il ower)al kenyl,

(1 ower)al kynyl, phenyl (I ower)al kyl, cycle (lower)alkyl- (loger) alkyl

or [err] and R is hydrogen or nethyl. 5. A conpound ac NdL;g to any of

Clainms 1-3 and 3 //NH2 | H3c \ A

N=C_ .. N
{‘ -\NHZ or -CH,CH,SCH,

-CH2CHZSCH2

6. A.compound according to any of Claims 1-3
and of the formula

(o),
e S\

)‘—423

H ZCHZCH2HH . gR R

wherein pis lor 2; 2 is sulfur or methylene:-R2 and R3'
each are independently  hydrogen:or (lower)alkyl, or when
R; is hydrogen, R3 also may’ be (lower)alkenyl, {(lower)-

alkynyl or

13

A<,

N

—CHZCHZSCH2

and Rl3 is hydrogen or nethyl.

* [ L N s *



ormula [err] 4 wherein p |s 1 or 2; Zis sulfur or methylene; each,

I & 1 ndependent |y -hydrogen or or the two R- groups, taken

4G “may be ethyl ene; and R an err] each are’i ndependently hydrogsgd
&p) al kyl, or, when R2is hydrogen [err] also may be (Iower)alkenyl

5 al kynyl , [err] 6. A conpound according to any of Clains 1-3 and

.of the formula-[err] wherein pis 1 or 2; Zis sulfur or methyl-ene; R and

R3 each are independently hydrogen or (lower) alkyl, or when [err] is

hydrogen , [err] also nmay be (lower) al kenyl, (lower) - alkynyl or [err]

7. A conpound .according to any of Clains 1-3 and of the fornula [err] 2

3 wherein p is71i or A2 canpausnd| agcondirgg hydeany Rf Qicaims 1-3

and of the formula

<o)p

Ncaz—lc:—jjx—-cn 3CH,,CH, NH” ;

' 3
whereln p is 1 or 2; 2 is sulfur or methylene; R2 and R

each are independently hydrogen or (lower)alkyl, or, when
R? is hydrogen, R3 also may be (lower)alkenyl, (lower) -

alkynyl, phenyl(lower)alkyl,-9ya&éyéme%hy§1 3,4- 'fn;
methylenedloxybenzyl or ) o \ .

e

_ . /ﬂ \l Ny/,R
_cnzcazscnz—li:—:jx_-caz\\\ L
PR S : _ CH3

e 13

“ 7and R™° is hydrogen or methyl .

8. 'A:ééméodnd_adcording to any of Ciaimsnl—3-ahd_.

of theiformula

(0)
s\\
/> L 2.3
- NR°R
CH, SCH, CH, NH

.o €C: L M S %



each Care i ndependent |y hydrogen or (lower)alkyl, or, when R2 is hydrogen,
R3 also may be (I ower)al kenyl, . (| ower) | kynyl , phenyl (1 owner) al kyl , [ et
3, 4- 4ret hyl enedi oxybenzyl’ or [err] 13 and [err] i s hydrogen or -
8 omi A conmpound according to any of Clains 1-3 and of the fornmula (O
wherein pis 1 or 2;-and [err] and R each are independently hydroge
(I ower)al kyl, or, mhen- R2 i s hydrogen, R3 also nmay be (Il ower)al kenyhs
(Il ower)al kynyl or [err] 9. A conpound according to any of Clains 1-3 and
of the fornmula [err] *wherein pis 1 or 2; Zis sulfur or nethylene; R and
R each are independently hydrogen or (Iomer)alkyl or, when [err] is
hydrogen, [err] also may be (Il ower)al kenyl, (Iomer) al kynyl or 5 [err] and
R and R each are |ndependently hydﬁogen ory (1 ower) -

wherein p is 1 or 2; and R™ and R each are independently

hydrogen or (lower)alkyl, or, when-Rz is hydrogen, R3
also may be (lower)alkenyl, (lower)alkynyl or

H

~CH,CH,SCH,

9. A compound according to any of Claims 1-3 and

of the formula

SN R : "' B GO
¥ N\
| z\\ - -H,)Q;'JQL\

. 2_3

o s’/ —CHpZCH,CR,NE” . T NR'R

wherein p is 1 or 2; 2 is sulfur or methylene:; R% and RS

each are independently hydrogen or (1ower)a1ky1,-or, when

_R? is hydrogen, R3 also may be (lower)alkeuyl, (lower) -~
alikynyl or . s _
- _ o _ . e :
CH,CH, ZCH, CH,N s
. \\\RS ,
and R5 and R6 each are independently hydrogen or (lower)-
alkyl. '

AT



al kyl —* C L M S * 10. A compound according to any of
d ai v and of the formula (0) p [err} wherein pis 1 or 2; R and [err]'
-f’'ndependent |y hydrogen or (Iq )aIkyI or, ' when [err] S

i ‘{err] also may be (lower)al kenyl, (Iomer)alkynyl or [err] and R%
eérr] are independently hydrogen or (Iomer) al kyl, or., when Ris
hydrogen, [err] also may be (lower)- al kenyl or (Iomer)alkynyl, or R and
[err] taken together with the nitrogen to which they are attached, nay be
pyrrolidino, -piperidino or honopiperidino. 11. The conpound of Caiml
which is 3-{2- [(5-dinethyl am nonethyl-2-furyl)nethyl thio]ethyl am no) - 4-
(n-propyl)am no-1, 2, 5-t hi-adi azol e 1, 1-di oxide. .12. The conpound of C aim
1 which is 3-{2- [(5-dinethyl am nonethyl -2-furyl)nethyl thi o] et hyl am no}- 4-
am no-1, 2, 5-thi adi azol'e 1,.1-di oxi de. o

10. A compound according to any of Claims 1-3

and of the formula

S G
N\

27 N\F OCHZCHZCEZNH': “NRR

wherein p is 1 or 2; R% and R°

N/

R

each are independéntly

("~

hydrogen  or .(lower)alkyl, or, when'RZ is hydrogen, R3
also may be (lower)alkenyl, jlower)alkynyl or '

. - - |ﬂl!il_- R
-CHZCHZCHZO CH, N,

2 \\5R6.

L] ]

" and Rs"and”Rs-each are independentiy'hydroqen or (lower)-

alkyl, orlﬂwhén'Rs“is hydrogen, Rs'alsd'may be (lower)-
6, taken together

with the nitrogen to which they are attached, may be

alkenyl or (lower)alkynyl; ozj.R5 and R

pyrrolidino, me=pholtiney piperidino or homopiperidino.

P
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13. The conmpound of Claim1 which is 3 '

[(2 guani di not hi azol - 4-yl ) met hyl t hi o] et m no}-4- am no-1, 2, 5-thi adl azol e
-di oxide. 14. The conpound of Claim1 which is a 3-{2-

-[(\g-d'f met hyl am nonet hyl - 2- t hi enyl ) met hyl t hi o] €t hyl ami no} - 4-

“met hyl am no-1, 2, 5-thi adi azol e 1, 1-di oxide.. 15. The conpound of Tl

Wmchls3amno4{2[2- '

guani di not hi azol - 1)/ et hyI t hi o] et hyI am no}-1,2, 5- thiadiazol e -1-oxi de.

16.  The conpoundl i Bemaomgaund | &f LhaiRolawhich is 3-{2-

guanldlnOthlaEO$-&1Mé£hyﬁﬁmﬂddﬁéﬁhfileﬁﬁtﬁp)métﬁyiﬂHﬂdTEﬁ%?iéhﬂn@}Lﬂe

: hydr at d of
332% él ;gt ﬁl ag%TP'ﬁP?Y?) 7 ﬁo&'@%hﬁﬂﬁﬁ i, é"élgglgﬁ’r azol e 1 oxi de

hydrochl ori de. 18. "The conpound of Claim 1l which.s 3-amno-4- .

{2-](2-di met hyl am nonet hyl - 4-t hi azol yl ) met| et hi o] et hyl - ami no] -1, 2,

5-thiadi azole 1,1=dioxide. 19. The conpound of Claim1l which is 3-am no-
4-1 3- ( 3-di net hyl am norret hyl phenoxy) propyl am nd-1, 2, 5- thiadiazol e 1-oxide..

20. The conpound

ani no- 4- [ 3- ( 3- pi perl di norrgt ﬁ\{\%ﬂ y‘3€ ‘ggiﬁlﬁn‘}n‘ﬁ?lc? 5'55 3['hﬁzad| azol e
1, 1-di oxi de. Q(LS-dil'methy&pmmmf@mmfumt:hethysthl:tbﬂ@thylamlno} 4-
' amino-1,2,5~thiadiazole 1,l-dioxide.

13. The compound of Claim 1 which is 3- {2-
[ (2-guanidinothiazol- 4-yl)methy1thlo] ethylamlno} 4-
amino-1,2,5-thiadiazole 1,1-dioxide. -

‘14, The compound of Claim 1 which is'a 3-{2- '
[ (5-dimethylaminomethyl- 2-th1enyl)methy1thlo]ethylamlno} -4
methylamlno—l 2, 5—th1ad:.azole 1, 1-dioxide.. '

- . 15, The compound of claim 1 which is 3-amino-4- {2-[(2-
guanidinothiazol- 4—y1)/methylth10]ethylamlno} 1,2,5~-
thiadiazole l—oxlde. o o

* [ L ] s *
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4- [3 3- plperldlnonethylphenoxy)propylan1no] 1, 2, 5- ,{hladlazcle 1- OXIde ”

tag.maceut i cal{* conposi tion conprising as the essential active

inqr' g a conmpound as claimed in any of clains 1-21 in-the basic form uwi
e of a nontoxic pharnacea%pcglly acceptabl e salt, hydrate,

“so| vat-e "o N-oxi de 'in associ-ation h a pharmaceutically acceptabl e

cartTTer. 23. A conposition as claimed in claim22 wherein the active
i ngredient is 3-am no-4-{2- [(2 guanidinothiazol '
4-yl) - nethylthlolethylan1no -1,2, 5-thiadi azol e | -oxi de nonohydrate. 24. A

conposi tion as claine o 5 e
3- %ng I4 (251 ( kghan%no%@‘g{z@oﬁg vy ei%&ﬁﬁ i3 BL%ﬁnb e |

et hyl ami nopudnidisothiaadl <yl k-methyl ddog ety ﬂ!"é}q)dés ’255th¥i‘dﬁf"6?:]e§ss for the
preparatloQ &g‘gﬂ{gg} dpfteas claimed in any of claims 1-21 wherein R is NR
R charactefiZed in that a conpound of the fornula: (O p [err] wherein pis
1 or 2 and [err] is each hal ogen, (lower)al koxy, (lower)alkylthio, phenoxy
or phenylthio le'vch mme %ﬁp&hﬂﬂ d£C1aimsliwhtich uiesn Gsamigloedt €@ § (Zom hal ogen,

(1 ower) al kyl., Lqusro al 9K 50 tﬂ%rﬂh%b}iétﬂyrl‘iﬁixﬁ;q-ifb,%-iﬁfﬁqiﬁglémnner
1-oxide hydrochlor;de._ S :

18; The compound of Claim 1 which is 3-am1no-4-
{2~ [(2-dlmethylamlnomethyl-4-th1azolyl)metgithlo]ethyl-
amino}-1,2,5-thiadiazole 1,l-dioxide. -

19.' The compound of Claim 1 which is 3-amino- A
_4 [3-(3-dlmethylamlnomethylphenoxy)propylamlna-l 2,5~
thzadlazole l-oxlde.

20. The compound of Claim 1 which is 3-methyl-
amino-4-[3-(3-piperidinomethylphenoxy)propylamino] -
1,2,5-thiadiazole 1,l-dioxide.

21. The compound of Claim 1 which:is 3-amino-
4-{3=(3-piperidinomethylphenoxy)propylamino]-1,2,5-
thiadiazcle l-oxide.

A



wi t ma’ conmpound of tpe formula [err]-[err] and then with a conmpound of the
forrula HNR or vice‘versa,i.n _an inert organic solvent, and,. if. deS|red

con- verting the resultlng productl&ﬁto a nont oxic pharnaceu- tically . '
acrgpt abl e salt, hydrate, “solvate or N-oxide by a manner known per sg’
A process as clal med in claim25 when [err] is [err] characterized } "
the reaction is carried out in one step with two equivalents of [errﬂfl‘

27. A process fopp thg ph&&afa%éﬁuéﬁl acsﬂﬁega&(ioq{ b¥idingers
OH characterized,ip that a compound of the fornula © ( p [efr mhere n

p
|s 1 5? ‘e§Rential %ﬁ@ﬁ”ﬁaﬁﬂﬁﬁ?d¥¢Qﬁe@)QP%EQVRQJQﬂMQ 3imedt Ao, phenoxy
(| ) | Ld&: Q:]MJirﬁB rla-xal}cqaxt FHHR Jbét)é:.@ s&pat bk;lqut ?ﬁ@'@&hﬁﬂofr om hal ogfen

omer a | o 0 nitro eat e Wi one e va
of a & 1% PRetPor A S 1Y A0t antahLR: oityahyCrats) AT P eonts
resul tumgaswcswli@nbheaﬁ.eﬁ W tohNReiasshival LyhavBepra0mk usabydeexi de and,
I f desired, converting the resulting product in a manner known per se |nto

a nontoxi c pharmaceutically acceptable salt, hydrate; solvate or N oxide

- thereof. 23. . A composition as claimed in claim 22 wherein
- the active ingredient is 3—amino-4—i2-[(z-guanidinothiazol-
-yl)-methylthlo]ethylam;nd& 1l,2,5-thiadiazole 1-ox1de
mcnohydrate.

:24L A composition as claimed in claim 22 wherein
the active ingredient is 3-am1no—4-{2 -[(2-guanidinothiazol-
4-yl)-methylthio]ethylamino}-1,2,5-thiadiazole l-oxide

-+ hydrochloride.

‘25~‘A'procéss-for'the preparation of a compound
as claimed in any of claims 1-21 yherein r! is NR2R3

characterized in that a compound of the formula:
@p
N

R R

’ wherein p is 1 or 2 and R7.is each halcgen, (lower)alke=xy,
(lower)alkylthio, phenoxy or phenylthio which may contain
1 or 2 substituents selected from halogen, (lower)alkyl,
(lower)alkoxy and nitro, is treated in a stepwise manner

(R



A process for the preparatlon of a conmpound as clainmed in any of
1 - 21 wherein Ris -NR R characterized in that a conpound of the,\_.
(Op SN N [err] wherein pis 1 or 2-and [err] is each
(I ower) al koxy, (lower) alkylthio, phenoxy or phenylthio which nﬁyJ
M 1 or 2 substituents sel ected f#{%? hal ogen, (lower) alkyl, (Iower)
alkoxy and nitro, (1) is treated in a Step manner tegardl ess of
sequence wi th conpounds of the formae [err] and R1OH wherein nis 2 - 4
and [err]wigh- N%&iponnﬂn ofneitte diqramila SMQH l Z(E}I.,O H.coul tA'ngCEm)a@_iuct
is.treat r’g}ﬁuggerpg, the W&,& N M % dr oxyl
fl uoro, eﬁl gp bro | odo, ferr] In which Ri1s (Iomer)a enyl or
phenyl subersauindahylnemmybnganmaNﬁglqemt} and, oif. dESipﬁddlmKnro-
- phenoxy i n %g&g of h Fdcey an acid
when X |§pﬁ£€¥%§ ﬁ?gaggsﬁlfﬂéggﬁﬁk coﬁ%%?? égﬁ%ﬁ%g%ggu gahg préﬁuct in a
manner knbmnabbr QQCBPtabﬂ@nﬁ@@t}[hﬁﬂmmb%ut$@ vapeaoteNraidesdin a
~ hydrate, gsolyxate hereof . 29. A process as clained in claim
28, wherellﬁn t he ]égarrgyo ethe forrrula (Op Sferr] 23

26. ' A process as claimed in claim 25 Whon R_9H

is A(CH-Z-)n;z -(CHZ-) NH, characterized in that the Ireaction_
is carried out in one step with two equivalents of A(CHé') o
Z(CHz)nNHZ.

27, A process for the preparat:.on of a compound
of claim 1 wherein Rl is OH character:.zed in that a compound

of the formula : '

(o) p h
/’s\\ g £
7

wherein p is 1 or 2 and R’ is each halogen, (lbﬁer)alkoxy,
(lower)alkylthio, phenoxy or phenylthio which may contain

l or 2 Substituents selected from halogen, (lower)alkyl,
(1oﬁer)a1koxy and nitro, is treated first with one equivalent
of a compound of the formula A(CHz)mZ(CHz)nNH2 in an inert
organic solvent and the resulting product treated with
potassium, lithium or sodium hydroxide and, if-desired,
converting the resulﬁing product in a manner known ggg_gg
into a nontoxic pharmaceutically_aoceptable salt, hydrate,
solvate or N-oxide thereof. '

O o
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- , .
is treated with [ery] andjthen with [err] 30. A'P_r(o_ces ~as clainmed in
clalm 29 wherein t-hé i'ntefriediate is isolated and then reacted wth.sald
[errds - 31. A conpound as defined in claim1l f se\i’
a-ret hod of treatnent of the human or ani mal body. 32. A conp
according to claim31 for use as antiulcer agent. 33. A conpo
according to claim1, substantially aé‘;ﬁ_erei n- before specifically

described in each of the exanples for the use hereinbefore specifically

descri bed. 34. conp Ltg.gcggs ' | ' nt ial.h ¥s
herei-nbefore'.speczls/f?\i cal I§ escr | gggctlsﬂr?bggfﬁqf&%ﬁt ?3&% es. 3é5€é1 %

phar maceut i cain @oHpeticlabms dctdldvhereis B 48nt! ueharagterized s that a
her ei nbef ore shpgeihd G the dosmiidned. 36. A process for naking a conpound
as defined-in claim1 substantially as hereinbefore specifically described
in the exanples.. 37. A conpound acceoyp ng to claim1l when produced by a
process as.clainmed in any one of clains,25 to 30. The text of the

speci fication has been reproduced by pr{)to opyi ng the applicants original
typescri pt. It may contain a few &hendneM s which are difficult to read.
The original typescript containing th&se agendnments may be inspected on the
‘premi ses of the Patent Ofice 7

B R

wherein p is 1 or 2 and R’ is each halogen, (lower)alkoxy, (lower)
alkylthio, phenoxy or phenylthio which may coatain 1 or 2 substituents
selected fram halogen, (lower) alkyl, (lower) alkoxy and nitro, (1) is
treated in a two-step manner regardless of sequence with compounds of
‘the formilae HS(GH,) MH, and K'%H wherein n is 2 - 4 and R'C is
-NR2R3 in an inert organic solvent; (2) the resulting product is.treated
. with a compound of the formula A(CHz)mX wherein X is hydroxyl fluoro,
chloro, bram, iodo, -OSK'! in which R is (lower)alkyl, phenyl or
phenyl substituted by methyl or bromo, OSS_F, acetoxy or 2,4-dinitro-
phenaxy in the presence of a base when X is other than hydroxyl, or an
acid when X is hydroxyl, and, if desired, converting the resulting

¥,
-

product in a manner known per se to a nontoxic -pharmaceutically
acceptable salt, hydrate, solvate or N-oxide thereof.

29. A process as claimed in claim 28, wherein the compound of
the formula:
' (O)p

N

R . 2.3 . .
is treated with HNR™R™ and then with .A(CHZ)mZ (Chz)nNHz.

30\ A process as claimed in .claim 29 wherein' the intermediate
is isolated and then redcted with gaid A(CH2) mZ(CI-Iz)nl\le.

-
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31. A  compound as defined in claim 1 for use in
a method of treatment of the human or animal body.

32. A ccmpound according to cla:im 31 for use as antiulcer
agent. '

33. A campound a'.ccording_-to claim 1, substantially as herein-
before specifically described in each of the examples for the use
h_ereinbefore specifically described.

34. A campound as described in claim 1, substantially as
hereinbefore specifically described in each of the examples.

35. A pharmaceutical composition according  to claim 22
substantially as here_inbefore specifically described .

36. A process for making a compound as defined in claim 1
-substantially as ,here_i_nbefore specificaliy described in the examples..

37: A compound according to claim 1 when produced by a process
as, clamed in any one of claims 25 to 30.

The text of the specification has been reproduced by phntocepﬂ.ag the applicants oxiginal -
typesczipt. It pay contain a few anendments which sre difficult to read. The original

. typescript containing these smendments msy be inspected on the premises of the Patent Office
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