s v e d—— -

1 DESCRI PTI ON Chenical Internedrates derived fronrcyclobutene The present -j_f
Appl i cation has been divided out "of Application No.82.14351 (2098988),

referred to beI ow as our "primary Application. As disclosed in ouf2p m‘:] P
Applic ;o [err] substituted 1, 2-di am nocycl obut ene- 3, 4-di ones of t

f or mul [err] wherein A ks substrtuted pRhenyl, furyl, thienyl or pyridyl, Z

is sulfur, oxygen=-or- nethylene mis 0-2, nis 2-5 and RL and R2 are as

defi ned belom/ are potent histam ne H2- antagonists inhibit gastric acid
secretion and are useful in the treatpestrepTeeON i ¢ ul cers. Burimam de

(Ila) was the first clinically effectTve 2= TeCeptor antagonist. It

I nhibits gastric segretio .nrnal |nclud|no b al absorptron

i s poor. 2 [err]219mEes S R

Metiamide c; Re[erqre pxzes%ntmcaﬁd??hég'&%n divided out of Appllcation

No.82.14351 (2098988), referred to below as our “primary" Application.
As disclosed in our primary Application, certs

substituted 1,2-diaminocyclobutene-3,4-diones of the
formula

AF(CHz)mZ$CH2)nNH N

wherein A is substituted phenyl, furyl, thienyl or
pyridyl, Z is sulfur, oxygen or methylene, m is 0-2,
n is 2-5 and R* and R? are as defined below, are
potent histamine Hg—antagonisﬁs, inhibit gastric acid
secretion and are useful in the treatment of peptic
ulcers.

, Burimamide (IIa) was the first clinically

effective Hz-feéeptor antagonist. It inhibits gastric .
secretion in animals,including.man,_but oral absorption : t
is poor. ' '



§ ' H .
thlanrde ¢11b), a subsequently evaluaﬁfd [err]-antagonist, is nore potent
t han burlnanrde and is orally active i Clinical utility was limt
hewever, owWing to toxicity (agranulocyt05|s). Cinetidine (llc) is as 4
effecilve an [err] antagonist as netiamde, wthout producing = oy
agranul ocytosi s, -and has 'r gg. en marketed as.an anti-ulcer drug.

Revi ews on the developnent eg ]-antagonists including t hose di scussed
in the preceding paragraph found in C Ganellin, et al.
Feder ati on .Proceedi ngs, 35, 976 i n [Xu of the Future, 1 13
(1976) and in references cite tmaQﬂzg CHy G, MiTentiHgHg62 | 863 di scl oses

hi stamne [err]- antagonlsts ofithe formul a [err] wherei n R |s hydr ogen,
(lower)al kyl or [err]; Z are s met, hyl and HET and
HET' each are an i mi.dazol gf%ﬁ% %Hé¥2y9§ﬁ§stltﬁp hyl or . brono,
a pyridine ring optionally SubR#+CHY gdzdg, ruyﬁlsoxy,uaeﬁhme chl.oro or
brono, a thkazole ring or an i E,T arnmg-, ceutically
accept abl e;jacid additiagn salct'sif'ﬁg#aabf %!S}ngaﬁen?gmﬁ 8, 4,120,973
and 4, 166w§57 are divisionals thereof which have substantlally t he sane
dlsclosur u Pat ent igatio 2 33 _di.scl ose hlstanrne
[err]-ant %,%h?‘gf‘%g ?l.[lttﬁg ' &%ﬁﬁseqﬁ‘{)&tfy evanluageg gi =antag oni Si:

more potent than burimamide and is orally actzve in man. '

Clinical utility was limited, however, owing to tox;city

(agranulocytosis). Cimetidine (I1Ic) is as, effective an H,-
antagonist as metiamide, without producing agranulocytoszs,
> and has recently been marketed as an anti-ulcer drug.

. _ Reviews on the devélbpment of H2~aptagonists,'including
those discussed in the preceding paragraph, may be found in
C. R. Ganellin, et al., Federation Proceedings, 35, 1924, (1976),
in Drugs of the Future, 1, 13 (1976) and in references cited

therein.

U.S. Patent 4,062, 863 discloses hlstamlne Hz-antagonists
of the formula '

q P

- | HET-‘-CKzz(CHZ)zNH _ - NHR

wherein R is hydrogen, (lower)alkyl or (CHz)ZZ CHz-HET'- z and 2%
each are sulfur or methylene; and HET and HET' each are an
imidazole ring optionally subst;tuted by methyl or’ brono, a
‘pyridine ring optionally substituted by hydroxy, methoxy, chiorb
or bromo, a thiazole ring or an isothiazole ring, and pharma-~ -
ceutically acceptable acid addition salts thereof. U.S. Patents
4,120,968, 4,120,973 and 4,166,857 are divisionals thereof which
have substantially the same disclosure.

- U.K. Published Patent Appllcatlon 2, 023 133 dlscloses
hlstamlne Hz-antagonlsts of the formula



et

T g

-3- [err] wherein R and [err] are independently hydrogen, alkyl, |
cycl.qal kyl, al kenyl, al kynyl, arad3eyl, trifluoroalkyl or alkyl substltuted
- by~ hydroxy, al koxy, am no, al kyl am no, dialkylam no or cy alkyl, or Rl and:
‘R2 aken together with the nitrogen to which they are attached, may be a

ggg'104nenbered alicyclic hetero- clic riong which may be saturated or
may contajn at |east one,double bon whi ch may be substituted by .one or

nore al kyl groups or a hydroxy_grOUp arpiror i ch ‘may contain anot her
heteroatoqglAJk i s a straight. or branched al f}! en ghain of 1-6 carbon.

atoms; Q iRy Ro¥uRdk-0r (Gl dp el ) M Rgor BdR"nto the nol ecul e via
the 2- and 5-positions, the furan ring opt¥onaldy bearlng a further

- substituent [err] adjacent the. [err]- group, or Qis a benzene ring

i ncorporated into.the nolecule via its 1-- and 3- or 1- and 4-positions:

[ er r phegedn dyerand| R |amhﬁaﬁempwumﬂydmmbyaﬂmmwmlaamy)

e R

hydr byy avdroxiw i akkaxyl eaminouo nosedi alky laming tand R

d R h | wfiab |
a5 By ' eaR Ry, FuliaiCboghdiicr LI LAl ﬁi%% g o
togethenr airen atwéaqaixe%g@m bews & (il ornenbes ealimgclbv@ etero- - |
'or tﬁgé'ifi‘é 5:%-}5 %ﬁﬂcﬂ%ﬁ?o 4C Eh‘i:d’r‘d%éd"% hni?k&ﬂ@&in”ﬁ‘qe‘f% £ hGhg" oat om

[err qq, Yﬁié may gersubstituted gngtggrmorebaeE L group )
groups or a hydroxy group and/or which may contain another :
heteroatam. Alk zs a straight or branched alkylene chain of .fkj
1-6 carbon atoms, Q_is a furan or thzophene ring incorporated .

into the molecule via the 2- and 5-positions, the. furan ring

optionally bear;ng a further substituent Roy adjacent the. =
1R2N-Alk- group, or Q is a. benzene ring zncorporated into the

molecule via 1ts 1- and 3- or 1~ and 4—posit10ns. Ry is _

halogen, alkyl (which may be substituted by hydroxy or alkoxy), _

X is methylene, oxygen, sulfur or ~ n-r® in which R® ‘is hydrogen_”.

or methyl; n is 0, lor2; m 1s 2, 3 or 4; R is hydrcgen,

alkyl, alkenyl, aralkyl, hydroxyalkyl hav;ng at least two.

carbon atoms, alkoxyalkyl or aryl; and R, and R5 are

independently hydrogen, alkyl, alkyl substituted by hydroxy or

01_3 alkoxy, alkenyl, aralkyl or_heteroaralkyl, or R, and Rg Y,

taken together with the nitrogen to which they are attached,

may be a 5~ to 7-membered saturated heterocyclic ring which .

may contaln another heteroatom or the group | -"“-NRG, or R4

and R5 taken together may be the group :::?CRS 9 wherein Rg

is aryl or heteroaryl and R9 is hydrogen or alkyl, and
physiologically acceptable salts and hydrates thereof.




Is aryl or -heteroaryl and [err] is hwdrogen or al kyl; and physi ol ogi cal
accept abl e salts and hydrates thereof. = Published European Pat ent
Appl i cation No. 30,092 dis- closes histamne [err] of the formula [err]
which [err] and [erdeﬁighE&dEQQQ@eﬁh wmweWﬁﬂﬂppiﬁﬁsﬁsansubstumungheﬂfsi

cycl oal kyl_ or cIoaI yl ro ed th t ast ne of R and R is
hal ogen- ﬁ)-l?ss(eﬁ f Ezyépgiﬁ g:rs ﬁ?flctg’ af X is a phenyl
MR

ring with 1 or 2 optlo substituents or - or 6 nenbered het er ocycli c
aromati-c ring containing 2 or 3 hetero- atons selected from0O, N and S,
t he heterocyclic ring, ossi bl g2"hqving 1 -.optional substituyent, which

optironal substitu- entsrdre ha cgun—ramkwh—cﬂﬁiﬁaryatga gthH-R3
trifluoronethyl, hydroxy ag no; YJis“0, S irect HoRd, nethyl ene,

cis or trans vinylene, I 2ﬂyl or [err] in which [err] is Hor alkyl; mis
Oto4and nis 1to 5 R is inter alia ABin which Ais inter alia a
3,4-dioXocyQIo- 7 buten-L, 2-diyl radical and Bis inter alia the radical
NR R i_n &hd arR® apechydrogeny drogptionally halogenysubstituted

gLFﬁé?S?%@%iiﬁ' li%%ﬁ&éil %gé?ﬁéﬁgﬁﬁgﬁggﬁigg rod‘%ﬁLlfgh that?dd"Yeast one
of R and R" is halogen-substituted alkyl, cycloalkyl or cyclo—
" alkylalkyl; |
X is a phenyl ring with 1 or 2 optional substituents or a 5- or 6-
membered heterocyclzc aromatic ring containing 1, 2 or 3 hetero-
.\”z atoms selected from o, N and S, the heterocyclic ring, where
possible, having 1 optional substltuent, which optional substltu-
ents are halogen, alkyl, alkoxy, alkylthio, trifluoromethyl,
hydroxy and amino; ~
Yis 0, S, a dlrect'bond, methylene, cis or trans vinylene,
sulfinyl or NR in which R4 1s H or alkyl.
mis 0 to 4 and n is 1 to 5;
R3 is inter alia AB in which A is inter alia a 3 4-dloxocyclo- .
buten-l 2-diyl radical and B is inter alia the radical NR.7R8
‘in which R7 and RB are inter alia hydrogen, alkyl, haloalkyl,
alkoxycarbonyl,'alkenyl, alkynyl, (primary hydroxy)alkyl or
(primary amino)alkyl, or r® ana Rg, together with the nitrogen
! . atom to which they are attached, may be a 5- or 6-membered
~ ring which optlonally contalns 0 or NRg in wh;ch R9 is H or.alkyl.

- Complete Disclosure
This appllcatlon relates to intermediates useful for preparlng

certain histamine H,-antagonists

2 .
which are effective inhibitors of gastric acid secretion in
animals, including man, which are useful in the treatment of

peptic ulcers and othér_conditions caused or exacerbated by



_independent |y hydrogen (1 ower)al kyl¥ _
-and, when [err] 1is q¥droge R also may be triquoronEthyI or R and

atom to which they are attached, may be a 5- or 6-menbered .ring:which

oplional ly contains 0 or NRO in which [err] is H or alkyl. Conplete

D” osure This application relates to internedi ates useful for préparing &
di n hi stam ne H2-antagoni sts whic¢h are effective inhibitors of gastric

“aci dgsstraci aciiditahi and which (hawve the, faminulaare useful in the treatment

of peptic ulcers and other conditions caused or exacerbated by . gastric
acidity, and which have the formula [err] wherein [err] and R2 each are
i ndependent |y hydrogen or Iomer) al kyl , and, en R is hydrogen R

al so' may be allyl, 8 Zﬁ 3 ‘Iomer al eyl (1 ower) al kyl ,
cyclo(lomer)alkyl y ﬁé Z—H uooethyl, 2,2, .2- trlfluoroethyl
hydr oxy, 2, dlhydroxypropyl [err]%%H‘wh ch #s an integer of from1l to
6,

g is an integer of fro . R and R each are
~hydroxy, (lower)al koxy or hal ogen,

[err nglogeid '
(Ioht? g? (Iower)aukonyﬁh droxy,aﬁééﬁéx ﬁalo en: n1|s an. F%#%ger of

frond rbrzan#n yhen .Rnteigesr rogemy 2Rt oatso may be allyl.

propargyl, cyclo{lower)alkyl (lower)alkyl, oyclo(lower)alkyl, |
cyano(lower)alkyl, 2~f1uoroethyl, 2,2 2-trifluoroethyl, hydroxy,

3—dzhydroxypropyl, C
4 | R o/
R _ .
- o 25— %\ - cn.
R e N
R R
in whzch p is an integer of from 1 to 6, o . h q is an o
- integer of from 1 to 6,. : : R3 and R4 each are zndependently

hydrogen, (1ower)alky1, hydroxy, tlower)alkoxy or halogen, and,
" when R3 is hydrogen, R‘ also may be. trifluoromethyl, or R3 and

R4, taken together, may be methylenedioxy, R° is hydrogen,

(lower)alkyl, (lower)alkoxy, hydroxy, amino or halogen,

m is an integer of from 0 to 2 ;

n is an integer of from 2 to 5; . | NS
7 is sulfur, oxygen or methylene; and | ‘
A is
8 N AT
R I R - —
. .
R9 K _/ , Ny




.y :
Z is 'sulfur, oxygen or nethylene; and Ais [err] [err] Rin which [err]
S hydrogen (Iomer)alkyl (Iomer)ale%y or halogen; r is an integer of .-
froml to 4; o '-and R and [err] each -are independently hydrogen

(I ower)q al kyl, allyl, propargyl, (lower)alkoxy(lower)alkyl in which tm€;§§
(1 owner q koxy noi ety |s at least two carbon atons génmoved fromthe nitro
atom M&W‘er)a ; dthat [err] and R
may not 2 akeINt oget her with the

or phenyl (low#)alkyl, p
\er)al kyl,  or and [err],

nltrogan aton1to (f 2 areoattached NEGHHE, [i

met hyl pyrroli-di no X0 “pyrrolidi nnrﬂﬁo ing, mor phol i no,
‘pi peridino, nmetyl -\ ;‘rrdlno, di met hy p ‘peridino, oxypi pei di no, .
N- et hyl - piperazino 1,2, 3,6-tetrahydropyridyl, 3- pyrrolino

horopi peri di no, Etanethylene|n1no octanethylene|n1no or 3-azabicyclo

[3.2. 2] -3R00R08h R! isnagoaggggn ,ph%m;ﬁlwi%ymeﬁeeb abkexyllon HRIEAR;

or solvate thereof. The ng definition o he conpoundsS whi.ch ey be
pr epar ed f)b_gm t he ?-’ L8 Hﬁdl &F ahfxpmshntoi dvention, thedd d

conpounds Bei ng thg caﬁaon.d%a@miaghFiﬁdg§§h¢eha;y|ayayoggh,fanhuhgnein
_'alkyl, allyl, propargYI, (lower)alkoxy(lower)alkyl in which thei
(lower)alkoxy moiety is at least two carbon atoms removed from
the nitfbgeh atom, cyclo(lower)alkyl, or phenyl(lower)alkyl,
provided that'R8 and'R9 may not both be cyclo(lower)alkyl, or
. Rs and Rg, taken together with the nitrogen atom to which they
are attached, may be pyrrolidino, methylpyrrolidino, dimethyl-
pyrrolidino, morpholino, thiomorpholino, piperidino, methyi-
piperidino, dimethylpiperidino, hydroxypiperidino, N-methyl-
piperazino, 1,2,3,6~tetrahydropyridyl, 3~pyrrolino, homopiperidino, .
heptamethyleneimino, octamethyleneimino or 3-azabicyclo[3.2.2]-
nonane; - |
or a nontoxlc, pharmaceut;cally acceptable salt,

hydrate or solvate thereof. :
The foregOLng definition of the compounds which may be prepared

from the intermediates of the present invention, the said compounds
‘being the compounds of the Formula I initially set forth herein,
is to be understood to. include within its scope all

possible tautomeric.forms, geometric isomers!'optical isomers
_ahd zwitterionic’formé of the compounds of Formula I, as well
as,mixtufes thereof. As used herein and in the claims, the
terms *(lower)alkyl" and "(lower)alkoxy" mean straight or
branched chain_élkyl or élkoxy groups containing from 1 to 6
carbon atoms. Preferabiy these groups contain £rom 1l to 4
carbon atoms and, most preferably, they contain 1 or 2 carbon
atoms. The term "cyclo(lower)alkyl”, as used'herein and in the
claims, means a cycloalkyl ring containing from 3 to 7 carbon
atoms and preferably from 3 to 6 carbon atoms. Unless otherwxse



ks to be understood to.include within its scope all. possible tautomeric

foray, geonetric isoners, optical +somers and zwitterionic forms of the-
cd@un’d-s of Formula 1, as well as‘mixtures thereof. As used herein’and.in i

‘the~€lains, the terns "(lower)al kyl" and ' '(1 ower)al koxy" nean straight or
branched chain al'kyl or al kox groups containing from1 to 6 carbon atons.
Prefepepifiededn pATGRWIar f tnatance 4 ther kermitmlogennast | -

pr efsad Ner&fRY a‘iﬁ‘tﬁl rme %lgixﬁérPQniﬁTt%KBedT% i{%{d‘iu&& ckriboyge) al kyl

_as used herein and in the c|ains, neans a cycloal kyl" rin containing from 3

to Eluanihe at bremdne pﬂr@ dadinesr okhe term CaowdoxkorEhavMRess of herwi se
- 7' SEPELEa By BAdUp il WdPEs nﬁéaﬁg‘ﬁerﬁi@% & r!]n Agebal Eg yged herein

and 1n the claims iS Intended to include chloride, -fluorine, bromne and
i odithe compowrds ofofarsmelanhwihth canyi 8&?@"&&@6&%@%5#@93115

i nt geiashi Mol achedd Salguciplad{tes CAFBROWRY ~Rhoker EHP Lm‘,“lﬁ&e :H%a%ﬂt oxi ¢

pharmaceugi cal | % acceptable acid., Such_aci cajs are wel l-known . I ncl-ude

hy dich 1o Gy | RYam icv Sulinriey csulf 'cPhﬂWﬂ‘Fc nitrie, rral cic,

fuMid Xeid | ICEARRSI f@ﬂ&i@i%ﬁalﬂé} hBEﬁ%!HiEQ“hfetﬂéiééﬁlﬁonibt
canphorsul oni c, | evul i_ni c he gg ts arignade hods knomn |n t he

art . ‘E:b?rpoﬁﬁr ¢ EFRhOr sulignie  pABfHa Huﬂnfrnc’:@rta e - procedures
uti ldz0i ¢ @beamaber wgué_aicfds akn@wn in the art. S

The compounds; of Formula I may be -pr_ep"ar'ed by
certain proéedures_'_ utilizing as a _star_'ting material a
compound of the formula - '

127 pl2

~ in which R 2 is a good leaving 'grqup_ such és_"ha’logen’, ' phénoxy,'
- substituted phenoxy,or alkoxy. ' Suitable leaving
groups are well-known to those skilled in the art. Preferably,

Rlz is (lower)alkoxy, and especially methoxy and ethoxy. ,
Of the two routes from a compound of the RPrmula II to a compound \)

of the Formula I which are represented in the 'Reaction_ Scheme
set forth below, that which is of interest in connection with

~ the .present App'licatiori ~is the route p’és’sing through a compound ) "
of ‘the Formula III. |

IT -
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conpound of-the fornula [err] in which [ERR] is a good |eaving group such

as hal ogen, phenoxy, substituted phem8xyor alkoxy ' Sui t ab
| eavi ng groups are wel |l -known to those skilled in the art. Preferably,
R _is (lower)al koxy, .and especial | y methoxy and ethoxy. Of the two routes

froma conpound of the Frnul Redctiom Sehgmend of the Fornmula | which are
represented in the Reaction Scheme set torth below, that which is of ,
interest in connection with the present Application is the route passing

t hrough a compound of the Fornula-lll. =~ Reaction Scheme Conpound
[ ERR] "[£RR reacti I in an. i sol-vent wejifa nd
met han(%"lt [ -I;g&a conve%qgﬁg’-ar?‘g%di 2-|vai I-ab?‘gcgiagm%i& acti

tenperatwiils ‘not critical. Mdst starti+fg naterials are qU|te r §aet] ve and
we prefer to-conduct the reaction at a tenperatuiglbe1om1roonlteNperature,'
e.g. [ERR] Wth sone |l ess reactive conpounds it conveni ent COTSiLCt

t he reactlgn at roomtenperature. Sonetines ‘it is desirable t

subsequehﬁ~¥ rai se the tenperature of the reaction m xturg (e g. to [err]
to conpletg the reactlon _ .
1 - . 1
R . o _ . : : 1R S
x2” | . - r2”
4 L | . W
/ _
12 N A(CH,) Z{CH,) NH N_/R
\\R2 2m 2'n g2
) R A(CHZ) Z(CHZ) NHZ\\ 5 -
720 Y Iy
Iv I

The reactlons are conducted in an inert organlc solvent,
we find methanol to be a convenient and. readily available solvent.
K‘/The reaction temperature is not critical. Most starting
materials are quite reactive and we prefer to conduct the
reaction at a temperature below room temperature, e.g. 0-10°C.
With some less reactive compbunds it is convenient to conduct
the reaction at room temperature. Sometimes'itLis-desirable to
-subsequently raise the temperature of the reaction mixture (e.g.
to 50-60°C) to complete the reaction. '
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According to the present invention, there are provi.ded internedi ates of the

fr (w“\

for a [err] 12 wherein [err]. is a conventional [eaving group selected
1‘;

al ogen, phenoxy, substituted phenoxy and al koxy; mis an |nteger of

fro- 0.to 2; nis an |nteger of- from2 to 5; Z is sulfur, oxygen:or

- met hyl ene; and Ais 6 : 6 [err] in which

[err] is (|ower)alkyl, (lomer)alkoxy’o? ﬁalogen;*provided that, in the
“second, third or 6 fourth of the four val ues of A specified above; R may

alternatlvely be hydro

and [err] and

nteger .of from1 to 4;
[err] each are indé %ﬁ%ﬁﬁ??% h?d?gaeﬁregFBWeF?XFEﬂi°nalﬁﬁerﬁn%ﬁ%ugyl
_(Iomer)alkoxy(prwmidedaihyérmadmhteb bMethe formula

_ 12
A (cnz)mz(cnz)nnn R

III

wherdin. R12 is a conventional leav1ng group selected from

halogen, phenoxy, substituted phenoxy and alkcxy,

z is sulfur, oxygen or methylene; and o .LJ
\ ie | g |
6 _ o ' : b
“kE\ T “ g8 : ) ?{“

R8

f:”‘cnz’r < o | 'R L
e | N

R

'm is an integer of from 0 to 2;
n is an integer of from 2 to 5;

‘\\
_or: . P N(CH ) li\ $;J

in which R® is (lower)alkyl, (lower)alkoxy or .

halogen, prov1ded that, in the second, third or.

6

fourth of the four values of A spec1fied above, R~

~may alternatively be hydrogen,

r is an 1nteger of from 1 to 4 and

8 9

R~ and R” each are 1ndependent1y hydrogen,

(lower)alkyl, allyl, propargyl, (lower)alkoxy(lower)-
alkyl in which the

‘.



- 10+ (lower)al koxy moiety-is at |east two carbon atorrs renoved fromthe

nitrogen atom cyclo (lower) alkyl, or g§gnyl (lower) alkyl, provided t .
[‘err] and Terr] may not both be cycl o{! r)alkyl, or 8- 9-R and [t}
taken together with the nitrogen atomto which they are attached, may be

li g Li.d . ] LLdina. th
Ph onor e R R e h*gl "ERREL. S SRR AR eprEeg, £rom
hydroxmqoeﬁitimm\hmggpylcyqicp menbfnl?.y;k,spc- roenytly(topex) aikyl, .
3- I , | (o] no

3 e REbg B oR Tt PPN SOEhTHEC eYBSNTIIN PRI R
For mul R"1 landuR « hbakehatiogether swithtthe pitrpgencatiom ko whigh they

conventj an ?‘i‘lr%‘% ? gl % égu Q,ES %Lff{-&f'l&{.ﬂg‘é Pﬁ%gﬂ?? 8#%‘3{1?%1!1% ub a&h%%gﬁ;g or

phenoxy “an m*I°s an 1'nteg i ] ) IS an

of fropyxrnodiglino, smgup{@rl,im»,/gblni@nomn;‘mm; prRpexi ogBethyl-

(I oner)al sasd 1S ' : 1 ; : 334 NChal. nd R

each a?"g’é@#&edblen réd'e n@?xgé%&?&%lg’é .%i;aiaﬁg%ﬁ\eéiéégrg fL g rl élrc? dgnﬁg%fi taken .

t oget hpipSaeine, nl ¢ 2edab-tietrakydreRyridr) a epa'trtr&é'ep, » PRpmppiperidino,
rrol gdl ldi LRRimERKO Q) 1903 cPER8TRARNGY -

Py h@ggﬁnﬁv | ¥%a;gt§ e %tﬁﬁ’éeﬂfiﬁi,i‘%xgigb B2 13 @ﬂmcﬂé&em.n.m_

nmet-hyl pi yl'pi perazi no, , 6-tetrahydropyri
honopi peRadienro, :

A preferred embodiment of the intermediates of
Formula III are those having the structure '

Y |

RS

} _ ' .

T (CH,) _Z(CH,) NH-—R ~ Ta
s”

RB\N._ !
(CH,)
SO

wherein Rlzlis a conventional leaving group selected'from_
halogen, phenoxy, substituted phenoxy and (lower)alkoxy;
m is an integer of from 0 to 2;
n is an integer of from 2 to 5;
-2Z is sulfur, oxygen or methylene;

- | |

. R6 is hydrogen or (lower)alkyl;
r is an integer of from 1 to 4, . and .
R8 and R’ each are independently hydfogen or (lower)-

~alkyl, or R8 and Rg,.taken together with the nitrogen atom to

which they are attached, may be pyrrolidino, methylpyrrolidino,
morpholino, thiomorphoiino, piperidino, methylpiperidino, N- .
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopiperidino,
heptamethyleneimino, 6ctamethyleneimino or 3-azabicycio{3.2.2i-'
nonane.



'..hav

heptanethylene|n1no oct anet hyl enei m no or 3-azabicycl o[ 3. 2. 2] - nonane.

Anot er. preferred embodi ment of the internmediates of Formula Il are those’
f ‘the structure . [err] whereizn R12:is a conventional |eaving group i
sel eefed from hal ogen, phenoxy, substituted phenoxy and (I ower)al koxy;, mis

an integer of fromO to 2 nis an integer of from2 to 5; Zis sulfur,
'oxygen or net hekherrpreferred embodlmenbwef)ahby&nﬂenMEGithEQﬂPr of.

- fro n e i-ndependent|y. hydrogen or
(I ower ; #ky{I areRthgﬁg ga%iﬁgk% oge{‘lﬂé&gnét h .the nitrogen atomto

whi ch they are attaché may be pyrrolidino, methylpyrrolidino, norpholino,

t hi onor phol i no, piperR |no “met-hyl pi peri.di no, ‘N net hyl pi-perazi-no,

1,2, 3,48tetrahydro dyl , -honopi peridi no, heptanet hyl enei m no,

oct anet Wyl enei m no zablcyclo [ 3. 2. 2] nonane. Another;w!ﬁrﬁred
enbodi £ (GH, ) e T 4CH5 ) oz (Bl Meh 2, lfzhose having the -
st ruct [err] wh

from .

.....

‘err] F% a ﬁbentlonl

z

wherein Rlz is a conventional leaving group selected from

halogen, phenoxy, substituted phenoxy and (lower)alkoxy,

m is an integer of from 0 to 2 ;

n is an integer of from 2 to 5. '_

z is sulfur, oxygen or methylene;

R is (lower)alkyl;

r is an integer of from 1 to 4; @ - ahd

R8 and R9 each are 1ndependent1y hydrogen or . (lower)-
alkyl or Ra and Rg, taken together with the nltrOgen atom to
which they are attached, may be pyrrolxdlno, methylpyrrolzdlno,
morpholxno, thiomorpholino, plperldlno, methylplperldlno, N-

'methylplperazino, 1,2,3 S-tetrahydropyridyl, homopiperidino,
heptamethyleneimino, octamethyleneimino or 3-azabicyclo[3.2.2]-

nonane.

Another preferred embodiment of the 1nterned1ates of
Formula III are those having the structure _ g)

R\_ .
- N(CH,) o
7 T S S+ - I

wherein R¥? is a conventional leaving group selected from
- halogen, phenoxy,_substitnted phenoxy and (lawer)alkbxy:
m is an integer of from 0 to 2;
n is an integer of from 2 to 5;
Z is sulfur, oxygen or methylene;

RG is hydrogen or (lower)alkyl;




~ .

hal ogen, phenoxy, substituted phenoxy and (lower)al koxy; mis an integer of

fromO to 2, nis an integer of from2 H% 5; Zis sulfur, oxygen or 3
methyl ene; R is hydrogen or (lower)alkyls® T 12 r is an integer of from A
to 4; and R and [err] each are independently hydrogen or ’

(lower)- alkyl, orrRisaadn fimtdgenkef £raret hetowdt;h t he nitrogandatomto

which th tta8h ' |4 di - Ret hyl | i di hol i ;
(i orror phol (o, - pifer KAEnRy. ARG P Rert dFREn SR TR Ryidhass ono tibuer) ™
1, 2, 3, 6-allkylahyair ARYrandl R hortakeertagethehepi thethe eridirogen atom to

orbott niielt SHEP, Ke aREARKE, ey Doy PROR R nE oW By FERESaino,
ﬁ;{gcéﬁmaqphalimmeréhﬁoffrfhpLinnynpﬁpér&dinbeambk%gﬁgigefidinbgﬁ?Zrgw
of £ oy Biper 22206, | 1% SN AMLLOBYE N1 RemdBd S £a1 670

met hy| 'ehegtamsthyyljmgémiup ( lonfamethiyd eneininanorn Segwakiicyeball. 2023~

and L ondre.

Another preferred embodiment of the intermediates of
Formula III are those having the structure '

\/ ’% ﬁ(%l | -
)‘CHZ)I K/) ‘C“z)mZ(CHz’qNH--_-'— _“12_

VAR

. IIId

7

R

whérein R12 is a conventional leaving group selected from

hélqgen, fhenoxy,.substituted phenoxy and {lower)alkoxy;
' m is an integer of from 0 to 2; .
n is an integer of from 2 to 5;
z is Sulfur, oxygen or methylene;

' R6 is hydrogen or (lower)alkyl:;
r is an integer of from 1 to 4; and
s R8 and R9 each are independently hydrogen or (lower)-

alkyl; or Raland Rg,'taken together with the nitrogen atom to
which they are attached, may be pyrrolidino, methylpyrrolidino,
morpholino, - thiomorpholino, piperidino, methylpiperidino, N-
methylpiperazino, 1,2,3,Sftetrahydropyridyl,'homopiperidino,
heptamethyleneimino, octamethyleneimino or 3~-azabicyclo{3.2.2]-

_ nonane.

As presently envisaged, the most preferred intermediates
of Formula III are | |



“R8 and R each are independently hydrogen or (lower)- alkyl; or R- and

[err], taken together with the nitrogen atomto which they are attached
d?$e pyrrolidino, methylpyrrolidino,4mrpholino, thlonDrphollno . *

;ng;; i di no, nethyl piperidino, N neth#lpiperazino

: 73, 6-tetrahydropyridyl, honopiperi.dino, heptanethylene|n1no
.octanethylenelnlno or 3- azablcyclo [3.2.2]- noenane. As presently envisaged,
the most preferred internmediates of Formula Il are. ~ -13- a) -

1- thhoxy 2-[3 eridpn | pheno ropyl aninol - cycl oblt ene- 3,

4- di one.” by & éﬂ%@kﬁoyé-ﬁ &y @i?ﬁ?i&;g lpjl%nﬁ’ém/pyowlammol-
et hgdthoBltidhd 23] #ogeuakQbut ene- 3, 4- di one.

- 1- Met hoxy-2-{2-] (5- plperldlnonethyl 3- thlenyl)nethyl

(3 oty S ERORE 2RI 23 e PRl étaiapa&e-. o
1- Nhéhhyif&ﬂﬁ}éﬁhplammhoduyuﬁﬂﬁuﬁéﬁemax;}nnuuﬂgunno) - Ry
cycl obut ene- 3, 4-di one.” ) _ | \é

1- Met hoxy- 2- {3-[ 3- (:3- net hyl pyrrol i di no) net hyl phenoxy] - '
propylamruﬁbybhmbtheny-3-42$kt&> iperzdlnomethyl 3-th1enyl)methy1-

cyg% giéﬁé‘é—%‘(‘ ﬁé@ﬁoﬂi’,‘t%f}g_ nprgt OXeF phe”OXY) DFODyI.am no]

)] 1-Methoxy—2-[3-(3—dimethylam1nomethy1phenoxy)propylamxno]-

cyclobutene-3,4-dione. , _ -

e) l-Methoxy-Z [3-(3—pyrrolldlnomethylphenoxy)propylamlno]— -
cyclobutene~3,4-dione.

T) 1—Methoxy-2-{3—[3—(3—methy1pyrrolzdlno)methylphenoxy]—
propylamino}cyclobutene—B 4—dione. : -

g) 1—Methoxy-2—[3-(3-hexanethylene1m1nomethy1phenoxy)—
propylamzno]cyclobutene-B 4~dione. : :

h) l-Methoxy—Z [3—(3—p1per1d1nomethylthlophenoxy)propyl‘
amlno]cyclobutene-3 4—dlone."" _ S : | -

i) 1~Methoxy-2-[3—(3-heptamethylene;mlnomethylphenoxy)-“3.
| propylamlno]cyclobutene-B 4-dione.
- j) 1-Methoxy—2-[3-(3—octanethylenelmlnomethylphenoxy)- "
propylamlno]cyclobutene~3 4~-dione. :



h) 1-Methoxy-2-[ 3-(3-pi-peridi nonet hyl t hi ophenoxy) propyl - am no]
cycl obut ene-3, 4-dione. i)

1- Met hoxy- 2-[ 3- (3- hept amet hyl enei mi nonet hyl phenoxy) - propyl-am no
cycl obut ene- 3, 4-di one. j) _

1- Met hoxy- 2- [3 ( 3-oct anet hyl enei m nonet hyl}ﬁ Tenoxy) - propyla ino

cycl obut ene- 3, 4- di ong,e ﬂ&ﬁg% .
foll owi ng exanples, - I'n \mverﬁc%?-%fé%pera E%H;E&Z?{eel g#@éﬁﬁﬁ%%é%fe e 10
Centi grade, and. whichhaldh terperabuces' ene igiven in degregsslantsgraieadandvin ket
refers to a di atWSu@?w' _,_lgxgr%l §t&%' e V\M%lztg( %q&i T?P?'to a

ove, from

preparations of conpounds of the For set fo

i ntermedi at es oﬂh@WEWFGPﬁﬁ t, are to be seen in the specification of
lou'rb\ P m;r%/BA(pgl Lo ERipL 6 g-,% ) Ao yl aratilon% otf ! 3 isd

- Ami no- 2- ridino 0XV) r o nol cycl obu ene- i.one
A sol utionof 3 %3%5? g?ﬂﬁﬁ%ﬁ%ﬁ %ﬁ"p ogm“ 1"1‘% the -

di hydr ochlQri de, FémiflagIIT,3afe rmbeaéeehpﬁepaéesbe@ﬁﬁﬁaiiomw 6& pubI i shed
U K. Patent Appl | catlo 2102 133] in 40 nL of methanol was added all at

once to a sol ut FAeTY bxy cycl obut ene-3, 4-dione (1.97 g; 13.9
mol es) in 40 nmL of met hanol that had been cooled to [err] in an ice-water
bath. After 2 hours :

- Example 1 -

l-2Amino-2-[{3- (S-pi.p_erid inomethylphenoxy)propylamino] cyélobutene—
3,4-dione ‘

A solution of 3-(3-piperidinomethylphénoxy)propylamine
(from the dihydrochloride, 4.46 g; 13.9 mmoles) [prepared accord-
ing to published U.K. Patent Application 2,023 133] in 40 mL of
methanol was added all at once to a solution of 1, 2-dimethoxy-
cyclobutene-3,4-dione (1.97 g; 13.9 mmoles) in 40 mL of methanol
that had been cooled to 5° in an ice-water bath. After 2 hours
at ambient temperature, the solution was cooled to 5° and excess
anhydrqus ammonia was bubbled into the solution for 5 minutes. |
The mixture was stirred at ambient temperature for 18 hours and
then filtered to give 4.35 g of product. '

_ The product (4.20 g; 12.2 mmoles) was suspended in
40 m1, of 95% agqueous ethanol and 6.11 mL (12.2 mmoles) of aqueous
2.0 N HCl was added with stirring. The solution was filtered
through Celite, cooled at 0° for 17 hours, ‘and then filtered to
give 4.33 g of the title compound as its hydrochloride salt,
mp 254-257°. '
Anal. Calc'd. for C,gH, CIN;O0;: C, 60.08; H, 6.90, N, 11.06;
: Cci, 9.33. -
~ Found (corr. for 0.28% H,0): C, 59.73; H, 6.97; N, 11.14;
. ' Ccl, 9.36.



'at anbi ent tenperature, the solution was cooled to 5 and excess anhydrous
n ia was bubbled into the solution for 5 minutes. The m xture was ’
sd at anbi ent tenperature for 18 heurs and then filtered. to give 4.35 ;

product The product (4.20 g; 12.2 moles) was suspended in 40 nL of
9596aqueous ethanol and 6.11 nL (12.2 mol es) of aqueous 2.0 N HCl was
added with stirring. The solution was filtered through Celite, cooled at O
for 17 hours, and then filtered to give 4.33 g of thé title conmpound as its
hydrochlortde salt, nmp [err]. Anal. Calc'd. for C [err] C, 60.08; H,
6.90, N 11.06; C, 9.33. Found (corr. for 0.28%/[err]): C, 59.73;-H
-6.97; N, 11.14; d, 9.36. -15- Exanple 2 1- Antno 2- (2 1
(5-di met hYl am nonet hyl - 2-t hi enyl ) et hyl-t hi o
et hyl am no) cycl obut ene- 3, 4-di one g yki.en of N
2- [ (5-di et hyl-ami nonet hyl - 2- thleﬁyg?géﬁﬁrhylthloIethyIantne (2.06 g; 8.94
mmol es) [prepared according to the procedure descrlbed in- Belglan Patent
867, 103}-Amindd-2v{ DF [ (B-HdmeltHy ;

A solution of 2—[(S—dlmethylamxnomethyl-Z-thlenyl)-
methylthzo]ethylamlne (2.06 g; 8.94 mmoles) [prepared accordzng
to the procedure described in Belgian Patent 867,105) in 20 mL,
of methanol was added all at once to a cold (5°) solution of f%t
1,2-dimethoxycyclobutene-3, 4-dione (1.27 g3 8.94 mmoles) in
20 mL of methanol. After 3.5 hours at ambient temperature,a
the solution was cooled to 5° and excess anhydrous ammonia was -
bubbled into the solution for 5 minutes. The mixture was
stirred for 18 hours at ambient temperature and then filtered
to give 2.66 g of product. Recrystallzzat;on from 95% aqueous
ethanol yielded the title compound, mp 240-243° (dec.).

Anal. calcld.'for_ci4nignéozszz C, 51.67; H, 5.88; N, 12.91;
: I - 8, 19.70. _ ' o

' Found: C, 51.60; H, 5.76; N, 12.97;

' - 8, 19.69. ' '



the sol ution was cooled to 5 and excess anhydrous ammoni a was bubbl ed into
thé solution for 5 minutes. The mixture was stirred for 18 hours at ar t
t.enperature and then filtered to give 2.66 g of product. Recrystalliz
from'95% aqueous et hanol yielded the title conpound, np 240-243 (dec.).
Anal . Calc'd. .for [err]: C, 51.67; H 538&6N 12.91; S, 19.70. Found C,
51.60; H, 5.76; N, 12.97; S, 19.69. 16 Exanple 3 2-{2-]

(5- Di net hyl am nonet hyl - 2-t hi enyl ) net hYl t hi ol et hyl am no)-1-

net hyl ami nocycl obut ene- 3, 4-di one A solution of 2-1

(5-di-met hyl am nonet hyl - 2-t hi enyl ) - net hyl t hi o] et hyl am ne (1, 32 g; 5.73
mol es) i,n 20 nL of nethanol was add&xampXe cdl d [err] sol ution of

1, 2- di met hoxycycl obut ene- 3, 4-dione (814 ng; 5.73 mmoles) in 15 nlL. of -
met hanol . azﬂmaﬂté%ibiﬁwéﬁ ihmaﬁew@@h IR e ¢l ) B €h T Db HE DI R LIBAL SR EI-1 -~

to [err] & Was pupplred 1nto tne soratron 10
5 m nut es. MEFAYH3M L} @ lobptener,d~dien®urs at anbi ent tenperature and
then filtEred to give 1 38 g of product. Recrystal li-zation from et hanol

ﬂ eladgg tke tllzt '33 €0 Oungut:.o% o[ferr]l' (56‘ %egﬁyfamjzgﬁeEﬁ&&tz-t%iééyfyi
methylthio) ethylamine (1,32 g; 5. 73 mmoles) in 20 mL of methanol
was added to a cold (5°) solution of 1,2-dimethoxycyclobutene-
'3,4-dione (814 mg; 5.73 mmoles) in 15 mL of methanol. After

.:‘ 3.5 hours at ambient temperature, the solution was cooled to -

5% and excess anhydrous methyla.mi.ne was bubbled into the

solution for 5 minutes. The mi:_:ture._was stiz_-red :Eor 70 hours
at ambient temperature and then filtered to give 1.38 g of
.product. _Recrystalliz'atibn from ethanol yielded the title
compound, m.p. 185-187°.

Found: C, 53.18; H, 6.21; N, 12.25;
| S, 18.94 '



S, 18.89 Found: C, 53.18; H, 6.21; N, 12.25;. S, 18.94  -17- Exanple 4

I - —\.Ianino-z-[3-(3-piperidinonethylphenoxpropyranino cl o- ‘
' 3 4-dione A solution of 3-(3-piperidinonethyl phenoxy) propyl anne .
he di hydrochloride, 3.21 g; 10.0 ppoles) in 40 nL of nethanol was
'added to a solution of 1,2-dinmethoxycycl obutene- 3,4-dione (1.42 g; "10.0
mmol es) in 40 nL of nmethanol. After .1 hour at 10 and 30 minutes at
anbi ent tenperature, the solution was cooled to 5 and excess anhydrous
~nmethyl amine was bubbled into the solution for 5 mnutes. The m.xture was
stirred for 17 hours at anbient tenperature and then filtered to give 2.77
g of product. The product (2.77 Eﬁ_ﬂﬁi&su%pended in 40 nL of ethanol and
4.07 nmL (8.1 mmol es) of- aqueous 2N HCO was added with stirring to yield the

hydroct{lﬁorlggE aIt Otﬁépﬁkrkﬁ e conpognd m.p. [err] Analcg§i£;1ioag;ﬁ£ﬁgé]
H, 6. 96:u£éné03zll—d16ﬂé ' '

-
e

_ . _ -
A solution of 3-(3-plperldinomethylphenoxy)propylamxne
"(from the dihydrochlor;de, 3.21 g; 10.0 mmoles) 1n 40 mL of
methanol was added to a solutlon of 1 2-dlmethoxycyclobutene—
3,4-aione (1.42 g; 10.0 mmoles) in 40 mL of methanol, After 1
hour at 10° and 30 minutes at ambient temperature, the solutlon
was cooled to 5° and excess anhydrous methylamlne was bubbled &:;
into the solution for 5 minutes. The mixture was stlrred for 17
hours at ambient temperature and then letered to nge 2 77 g
of product.

The product (2.77 g) was suspended in 40 mL of ethanol
and 4.07 mL (8,1_mmole§) of aqueous 2N HCl was added with _
stirring to yield the hydrochloride salt of the title compound,

.mopo 194"198° -

Anal. Calc'd for C, H, NJ0,+HCl: C, 60.99; H, 7.16; N, 10.67
Found (corr. for 1.35% H,0): C, 60.63; H, 6.96; N, 10.71 \)



18 CLAI M6 -1. A conpound of the formula 12 [err]_uherdin RI2 is a
conventional |eaving group sel ected from hal ogen, phenoxy, substituted 4

phenoxy and al koxy; 5 ‘mis an integer m:”l“ﬂ “lﬂum"rm,l usi vey
nis an integer of from2 to 5 inclusivé; "Z'is sulf hyl ene;:

and Ais -19- [err].in which R6 is (lowerjgl kyl,. (1 oferfal’koxy dr

hal ogen, provided that, in the second, third or fourth of the four val ues
of A specified algha@MS[err] nmay alternatively be hydrogen; r is an integer
of. froml to 4 inclusive; and [err] and [err] each are independently '
hydrogen, (lower)- alkyl, allyl, propargyl, (lower)alkoxy (lower)alkyl in
whi ch the (I owek)al koxy j LS, a t arshon atons renoved from

the nitrogen at (r])'rh_ cycl o%%‘?’?%‘?%ﬁbgr pee\r?%t?ﬁ%%er)al kyl , provided that
oferr] may not both be cycl o(.l ower)al kyl, or 12

A~ {c;Hz)mz (CH,)  NH-C R III

~ - | 2
whereéin Rlz is a conventional leaving group selected from
halo‘éen , phenoxy', substituted phenoxy and alkoxy: '
s m is an integer of from 0 to 2 inclusive;
o n is an integer of from 2 to 5 inclusive;
2 is -sul_fiz_i:, oxygen or methylene; and
A is '




[err and R9, taken together with the nitrogen atom.to which they are .
ed may be pyrrolidino, nmethylpyrrolidino, dinethyl- pyrrolidino,

. of; 1|no t hi onor phol i no, plperldlnolgnethyl pi peri di no, R i

dlnethylpiperidino, hydr oxypi peri di no, N-nethyl- piperazino, 1,2,3,

6-tetrahydropyridyl, 3-pyrrolino, honopiperidino, heptanethylene|n1no

oct anet hyl enei mi no. or. 3-azabicyclol[3.2.2]- nonane. 2 A -conpound of

Claim 1 having the formula [err] ~wherein R is a conventional |eaving

group sel ected f'romhalogen6 phenoxy, substituted phenoxy and _g :

(Iomer)alkogy, mis an- |nt ger- of fromO to 2 inglusive;, nis &n integer of

from2 to ncl usi ve; 4l fur, oxygen or hylene 6 ' ydr ogen.

or (I ower)al I IS_g Ft of fron11 to 4 ad R

each are in gpéngéa ydrog n or (I ower) 9o/ 9 aI3<y’F and [err]

, taken toRether with t\kb rogen.-atomto mhlcﬁ they are atta@gied, may be

pyrrolidino, nethylpyrrolldlno nmor phol i no, thlonDrphOIino pi peridi no,

met hyl pi peridi no, N nethyl pi-perazi no, 1, 2, 3,6-tetrahydropyridyl, f -

honopi peri di no, heptanethylene|n1no octanethylene|n1no org .~ S

3-azabiqyBl o[ 3.2.2] - R

. . R " N
. >v(cnz)r | N, K\
. g , T - . N(CH ) B '
R - or o/ 2k |\ ¢|
o o . gY g
in which R® is (1owef)a1ky1,-(iéwer)élkoxy or: halogen, . U
provided that, in the second, third. or fourth of the four '
values of A specified above R6 may alternatively be

hydrogen; _ _
| r is an integer of from 1 to 4 inclusive; and
R? and R9 each are_lndependently hydrogen, (lower)-

alkyl, allyl, propargyl, (1ower)élkoxy(lower)alkyl.in which the -
(lower)alkoxy moiety is at least two carbon atoms removed from
the nztrogen atom, cyclo(lower)alkyl, or phenyl (lower)alkyl, |
provided that Rr® ana R9 may not both.be cyclo(lower)alkyl,. or
Rs and Rg, taken together with the n1trogen atom to which they
are attached, may be pyrrolidino, methylp?rrolidino,'dimethyl-
pyrrolidino, morpholiné, thiomorpholino,'piperidino, methyl-
piperidino, dimethylpiperidino, hydroxypiperidino, N-methyl-
piperazino, 1,2,3,6~-tetrahydropyridyl, 3-pyrrolino, homoplperldlno,
heptamethyleneimino, octamethyleneimino or 3-azab1cyclo[3.2.2]f

nonane.

2. A compound of Claim_i having the formula
o L
\.N(CHZ)",__ L (cnz)mzmnz)n'nu —— r}? IITa
rY N .

4



. ’
- "

nonane. -3.- A conpound of Caim | having the formil a
wher ei.n ., 1S a conventional |eaving gzo)u-p sel ect e HMH IH Eﬂl iheno
substituted phenoxy and (lower) al koxy; mis an |nt

inclusive; n is f§||nteger of from2 to 5 inclusive; Z |s sulfur oxygen ‘or
met hyl mreﬂm iR™" is a conventiommx) dldating growmp selecftbdoffrfdnpm | to 4

ey nodiit, En@ita ! EhpsRILAIG SRR RN (IRHERIRTIBG oo hey
are attached, naynb§5p9nr&ntegma aﬁﬂﬁgdqnnrtn|2hinclusipbql|no :
t hi onor phol i no, pfél thQnt ylog %55? I\#eneﬁgﬁ‘%gb@eram no, 1,2 ,3,

6- tetrahydropyrl honopi peri di no, _
oct anet hyl enei m nZ) -{# suainm.cme[m ax Zl}ethyiceme [err] 4. A

conmpound of Oemrﬁﬁ.fgv?ygﬁéﬁgpégen Iﬁ#é%&y yein R12 is a conventional

| eavi ng group sel ected sdbstltuted phenoxy and
(1 ower)al kaxy; ¥ is an integer of rom 1 to 4 inclusive; and

g RB and R9 each are independently hydrogen or (lower)-
alkyl, or R8 and Rg, taken together with the nitrogen atom to
‘which they are attached, may be pyrrolldino, methylpyrrolzdlno,
morpholino, thlomorpholmno, piperidino, methylpiperidino, N-
- methylpiperazino, 1,2,3 S-tetrahydropyridYI,'homopiperiéino,
_ heptamethylenelmino,_octamethylenexmlno or 3-azabicYclo[3 2.2]~-
(_ nonane. :

3. _ _.A compound of Claim 1 having the formula
. _ ' “

' IITb -

8 | | |
R ' S
Rg>n(caz§:—4\—_ j-— (Ci,) 2 (CH,), NHr—1g12

wherein Rlz is a conventional leaving group selectéd.from

_ halogen, phenoxy, substituted phenoxy and (lower)alkoxy;
A\ ~ m is an integer of from 0 to 2 inclusive;
n is an integer of from 2 to 5 1nc1u51ve,
2 is sulfur, oxygen or methylene,
S is - (lower)alkyl;
r is an integer of from 1 to 4 inclusive; and-

_ R8 and R? each are independently hydrogen or (lower)-
alkyl, or R8 and Rg, taken together with the nitrogen atom to
which they are attached, may be pyrrolidino, methylpyrrolidino,.__.

morpholino, thiomorpholino, piperidino, methylpiperidino, N-
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopiperidino,
heptamethylenelmlno, octamethylenelmxno or 3-azab1cyclo[3 2,21~

nonane .



"n1is an integer of fromQ to 2 i ncl usive; n | ron12 to- 5 ”; :
i nefpsive; Z is sulfur, oxygen or_netaylene, “Ei‘UMﬂﬁE § o
o ( ryalkyl; r is an. |nteger of~fthm1 to 4 | and R eachi

ar ndependently hydrogen or (lower)- alkyl, or [err] and [err] taken

Lggether R ERROPSS LA € ksl e fodhaghed oy Berdi i,

met hyl pi peridino, N nethyl piperazino, 1,2, 3,6-tetrahydropyridyl,
honnmlﬁsidino, hept anet hyl enei m no, octanethylene|n1no or 3- azablcyclo-
3. 2. 2] -"qonane. --5, A compound of Claim1 having the fornula -
. R6 [err] GEHbD R./TS\a conventional | eaving group sel ected from hal ogen,
phenoxrybe/éubst | t&.t e ph& oxy . and (I ovver)al koxy; -rr:j an intggge of fromO
to 2 inftlusive; n\ Z@% H “usive; Zis sulfur,.
oxygen or net hy e ferf] rogen (lfowet) al kyl'; - = 22-*C L
M

S* r is. Bninteger of from1t04 irymsi.%a;.anq_ S

v ————— o——

wherein R12 is a conventlonal leavzng group selected from
halogen, phenoxy, substltuted phenoxy and (lower)alkoxy,'
.m is an 1nteger of from 0 to 2 1nclu51ve.u
_ n is an Lnteger of from 2 to S 1nc1u51ve,u
Z is sulfur, oxygen or. methylene, |
R6 is hydrogen or (lower)alkyl:; _
r is an integer of from 1 to 4 inclusive, and

R8 and R9 each are 1ndependently hydrogen or (lower)-

alkyl, or R8 and Rg, taken together with the nztrogen atom to
which they are attached, may be pyrrolldlno, methylpyrrolldlno,
morphollno, thiomorpholino, plperldzno, methylpiperidino, N-
methylpiperazino, 1, 2 3 S-tetrahydropyrldyl homop1per1d1no,_”
heptamethylenemino, octamethylenemmo or 3—azab1cyclo[3 2.21=

nonane.

5., . A compound of Claim 1 having the formula

R | DN - o
i S _ iy IIza .
)«(CHZ): 2o

K ¢, (CHy )2 (CH, ) NH ==

12 -is a conventional 1eav1ng group selected from

wherein R
halogen, phenoxy, substituted phenoxy and (lower)alkomy,
m is an integer of from 0 to 2 1nclu51ve,
n 1s -an integer of from 2 to S 1ncluszve,
Z is sulfur, oxygen or methylene;

_RG is hydrogen or (lower)alkyl;




[érr] and.R9 each are independently hydrogen or (I [err

and {err] t aken together with the ntt23gen atom “M:‘ I IH“ @
attached nay be pyrrolidino, nethylpyrrolidino,

thlonnrphollno plperldlno met hyl pi peri di_no, %£¥ |pera2| A
1,2,3,6-tetrahyd®o ﬁi}'l integss O&r fdom 1 I‘Fﬂ)t"an’gf %ggﬁm rﬂf‘

oct anet hyl enei né a@h&)ﬁch‘i‘h?’i%d@ pen@dhtXy hydréguat WY(fo‘[rér)-
(3- pi peridi nomet eno 0py|an1no&_ cycl butene § di one

| - Met hadkkyds{ ox] Bg cﬁfh%t!ﬁyba Ksne Pash %tdn to
et hyI a@i\fgﬁcﬂ:ﬁa?b‘éit eaétaéhé&?”ﬁua tp rro'!.i\d?iﬂ@%}'xnathyipy{rroh.dmo,

- Pl peri dl none -3-thien
% h5| gmonp eyaneny tiamo aPlp}iB0 o piperidino, methylpiperidino, -

1- Met hg g %ﬁg@%ﬂﬂ% hvi g, BQM@HW@@WW arhombpiperidino,

cyclobuten di one, 10 0X _ -
( 3- pyr REPLAMESHYLERTIRHRRY) BF&EM H'cﬁ"‘ ’EW{%ERE ehedzakigysioli 2.2)
1- Met hgyw (3 3 (3- net hyl pyrrolidi no) met hyl phenoxy) -
propylan1hd§%yclobutene 3, 4-dione. 12. 1- Met hoxy- 2- 13-

( 3-hexanet hyl enei m noret hyl phenoxy) - propyl am no cycl obut ene- 3, 4-di one. 13.

1- Met hexy- 2 13- Q3M@ﬂﬁﬂﬂfuﬁmq?lbﬁLﬁ5#?958&ﬁ6%&tﬂ&§?ﬁenoxy)propylamlno]—

am noj cyc ut ene
(3- heﬁ?& P pEenersidnfkIne phenoxy) - propyl ani no] cycl obut ene- 3, 4- di one.

7. - l-Methoxy—Z-{z-t(S-dimethylaminomethyl—B-thienyl)-
methylthio)ethylamino}cyclobutene~3, 4~dione.™

8. leMethoxy-Z-{Z-[(5-p1per1d1nomethyl-3 thzenyl)methyl-
thlo]ethylam;no}cyclobutene-B 4-dione.

9. ' lquthoxy-Z-[B-(3-d;methylam1nomethy1phenoxy)propylamlno]-_
cyclobutene-B 4-dione. '

1a. - 1-Methoxy-2-[3-(3-pyrrol1d1nomethylphenoxy)propylamlno]—
.  €yclobutene-3, 4-dlone.” 5

11. ‘l-Methoxy-2- {3-[3-(3-methy1pyrrolzdino)methylphenoxy]-
proPylamzno}cyclobutene-3 4-dione.

12. 1-Methoxy~2—[37(B—hexamethyleneiminomethylphenoxy}-
propylamino] cyclobutene-3,4-dione.

13. | l-Methoxy-z-IB-(3-piperidinomethylthiophenoxy)propyl-
amino]cyclobutene-3,4-dione.

14. 1—Methoxy-2- [3- (3—hepta:n3thyl enelm:_nomethylphenoxy ) -
propylamlno]cyclobutene—3 4-dione.



15.. - 1- Met hoxy- 2-[ 3-( 3- octanethyleneln1nonethy|phenoxy) propyl am no] ”;4

cyc}obutene 3, 4- di one.

o \\u\ng L |||1\ - '

15. . 1-Methoxy—2—[3- 3-octamethyleneiminomethylphenoxy)—_
propylamino] cyclobutene—3 4-dione. . :

AN




