CHEM CAL COVPOUNDS DERI VED FROM CYCLOBUTENE Certain substituted

1, 2- dlanlnocyclobutene 3,4-diones of the fornula [ERR] wherein Ais
substituted phenyl, "furyl, thienyl or pyridyl, Z is sulfur, oxygen or

met hyl.ene, mis 0-2, nis 2-5 and [ERR] and R2 are as defined be|OW?r€éF ‘
pot ents*hi st.am ne [ERR] inhibit gastric acid secretion and are usgﬁa Fﬁ;
treatnent of peptic ulcers. Burinmamde (lla) was the first clinically

ef fective H2-receptor antagonist., It inhibits gastric secretion in aninals
i ncludi ng man, (but oral absorption is poor. ~-2- ' [ERR] |la; R=H  [ERR]
X=S Buri mam de b; [ERR] Z=S, X=S Metiam de c; [ERR] Z=S, X=NCN

C nmetidine Metiamde (t1b), a subsequently evaluated [ERR] is nore potent
than burimam de and is orally active in man. Cinical utility was |imted,
however, owing to toxicity (agranulocytasig). Cinetidine (Ilc) is as
effectlvé’an [ ERR] ant agoni st as netiam de, w thout producing
agranuloéerS|s and has recently been nmarketed as an anti-ul cer drug.

Revi ews on the devel opnent of [ERR] including those discussed in the
precedi ng paragraph, may be found in '

CHEMICAL COMPOUNDS

DERIVED FRoM CYCLBBUTENE

_ Certain substituted 1,2-~diaminocyclobutena-3,4-diencs
of the formula ' '
1
R
"H, ) _NH N/ I
. A—(CHz)mZ {C 2'n \Rz
wherein A is substituted phenyl, furyl, thienyl or pyridgl, 2z
is sulfur, oxygen or methylene, m is 0-2, n is 2-5 and R* and -
R2 are as defined below, are potent histamine‘H?-antagonists,
N inhibit gastric acid secretion and are useful in the treatment

of peptic ulcers.

Burimamide (IIa) was the first clirically effective
Hz-receptor antagonist. It inhibits gastrlc secretion in
,M‘;
anlmals aﬁﬂxnan,&but oral absor -ption is poor.



-

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 histamne [ERR] -antagonist, of the fornula [ERR] =~ *
' 13herein R is hydrogen, (lower)alkyl or [ERR]; Z and Z' each are sulfur or
-~ methyl ene; and HET and HET' each a< an im dazole ring optionally
substituted by nethyl or bronpb, a pyridine ring optionally substituted by
hydr oxy, methoxy, chloro or brono, a.thiazole ring or an isothiazole ring,
and pharma- ceutically acceptgble acid addition salts thereof. U S. Patents
4,12G 968, 4,120,973 6, 857 are divisionais. thereof which have:
substantially the sa sure. U K Published Patent Application
2,023,133 di scl oses hi H2- ant agoni stfs of the formul a -3- [ERR]
wherein R and R are intpen td 3 tm;irmgé Nyl , cycloal kyl . al kenyl,
al kynyl, aral kyl, trifluoﬂoalkyﬁzorzﬁlﬁ§l substituted by hydroxy, alkoxy,
~anmino, al kyl am no, dial kyl anino or cycl-o- alkyl, or [ERR] and [ERR[™taken
together with the ni timzgerRi, WHCH, { [1oyS ar e Bithehedaemay be a 5- to
10-mrenbered alicyclic Ret sy CYCLIL rg.ng which nmay. be saturated or may
contain at |east one dghbﬁ%'léhﬁ,évgﬁé%n%ay ﬁ%aghﬂ%f$Futed by one or nore
al kyl groups or a hydr &y RipQilp, adrell orXsWCRh Qiayetddiaen anot her
heteroatom Alk is a straight or branched al kyl ene chai n of

Metiamide (IIb), a subsequently evaluated Hz—antagcnist, 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 Hy-
antagonist as metiamide, without producing agranulocytesis,

and has recently been marketed as an anti-ulcer drug,

Reviews on the development of Hz—antagonists, 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.

4 U.S. Patent 4,062,863 discleses histamine Hz—antagohist: .
of the formula - | o

| N

HET—CHz' Z (CH2 ) 2I\'IH NHR

Fand

wherein R is hydrogen,"1ower)alkyl'or (Cn Z'CH,~HET'; Z z2nd

272" CHy~HET!
each are sulfur or methylene2; and HET and HET' each are an
imidazole ring optionally substituted by methvl or bromo, a
pyridine ring optionally substituted by hydroxy, methoxy, chlorxo
or bromo, a thiazole ring or an iéothiazcle ring, and phaima-
ceutically acceptable acid addition salts therecf. U.S. Patents.
4,120,968, 4,120,973 and 4,166,857 are divisicnals thereof which
have substantially the same disclosure. '

U.K. Published Patent Application 2,023,133 discloses ~

histamine Bz—antagonists of the formula



1-6 carbon atons; Qis a furan or thiophene ring incorporated into the

mol ecuJ e via the 2- and.5-positions, the furan ring optionally bearing a
further substituent 'R7 adjacent the [ERR] group, or Qis a benzene ring 14
i ncorporated into the nolecule via its 1- and 3- or 1- and 4-positions; o
[ERR] is halogen, alkyl (which may be substituted by hydroxy or al koxy); X
S hEthwlene oxygen, sulfur or [ERR] in which R6 is hydrogen or methyl; n
is 0, 10or 2, mis 2, 3or 4 [ERR is hydrogen, alkyl, alkenyl, aralkyl,
hydroxyalkyl havi ng at | east two carbon~3dtons, al koxyal kyl or aryl; and

[ERR] and [ERR] are independently hydrogen, alkyl, alkyl substituted by
hydroxy or Cl13 al koxy, al kenyl, aral kyl or heteroaral kyl, or [ERR] and

[ ERR] taken together with the nitrogen to |ch they are attached, nay be a
5- to 7-nenbered- saturated heterocyclic rlng mhlch may contain another
heteroatan1or the group [ ERR] or and taken toget her may be

by anat phy b Rl RanERL (b3, K éCS*’anéﬁi > o ?ﬂg‘?%h'efeﬁfyf’”ge?s"u-_

Publ i shed European Patent Application No. 30, 092 Ni s- cl oses hi st ani ne
H2- ant agoni sts of the formula [ERR] i.n which [ERR] and [ERR] are hydrogen

o ovi ded 1 ndt e PEg: 43 Ky p EREhlkhenfe 13, Hatlade SOUY L Rt lprpiyt
cycl oal kyl @llsmyb, alkyhglkyhralkyl, trifluoroalkyl or alkyl substituted
by hydroxy, alkoxy, amino, alkylamino, dialkylamino or cyclo-
aikyl, or Rl'and RZ' taken together with the nitrogen to which
they are attached, may be a 5- to lO0-membered alicyclic hetero-
cyclic ring which may be saturated or may contain at least cne
- double bond, which may be substituted by one or more alkyl
. groups or a hydroxy group and/or which may contain another
heteroatom; Alk is a straight or branched alkylene chain of
1-6 carbon atoms; Q is a furan or thiophene ring incorporated
into the molecule via the 2- and 5-positions, the furan ring
optionally bearing a further substituent R adjacent the
Ry 2N—Alk— group, or Q is a benzene ring incorpcrated into the
molecule via its 1- and 3- or 1- and 4-pos*tlons, 7 is
halogen, alkyl (which may be substituted by hydroxy or alkoxy),
_ X is methylene, oxygen, sulfur or \‘~N—RS in which R6 is hydrcgen
g or methyl; n is 0, 1 or 2; m is 2, 3 or 4; Ré is hydrogen,
alkyl, alkenyl, aralkyl, hydroxyalkyl having at least two
carbon atoms, alkoxyalkyl or aryl; and Ry and Rs are .
independently hydrogen, alkyl, alkyl substituted by hydvoyy or
C,_5 alkoxy, alkenyl, aralkyl or heterocaralkyl, or R, and Rg
taken together with the nitrogen to which they are attached,
may be a 5~ to 7-membered saturated heterocyclic ring which
——ur®, orr

may contain another heteroatom or the group 4

and R, taken together may be the group ::::CR.BR9 vherein Rg

. is aryl or heterocaryl and Ry is hydrogen or alkyl; and
physiologically acceptable salts and hydrates thereof.



X is a phenyl ring with 1 or 2 optional substituents or a 5- or 6- menber ed |

het erocyclic aromatic ring containing 1, 2 or 3 hetero-. atoms sel ected from
PS5 N and S, the heterocyclic ring, where possible, having 1 optiona
substituent, which optional substitu- ents are hal ogen, alkyl, al koxy,

al kyl thi o, trifluoronethyl,. hydroxy and amno; Yis 0, S a di rect bond,
ﬁethylene cis or trans vinylene, sulfinyl or [ERR] in which [ERR] is H or
alkyl; mis Oto4 and nis 1to55 3 Risinter alia ABin which Ais

inter alia a 3,4-di oxocyclo- butert=1,2-diyl radical and Bis inter alia the
radical [ERR] in which [ERR] and [ERR] are inter alia hydrogen, alKkyl,
hal oal kyl , al kox carbonyl a}kenyl al kynyl ,. (pr.iary_ hydrox aIkyI or
(primry ani nof H%F\“ ¢ heg, Hg IR Pa 'i%’d%tpﬁ’é’rl’xﬁacbr?'qmé\‘?nt?%g #2 adbnTt o

whi chibBex ﬁ&@t&iﬂk&@h —aﬁﬁ}&dﬁ.&tﬁr off HhaveveneXh ri ng which optionally
contains O or whi ch [ERR] is Hor alkyl. Conplete Disclosure :
Thi s appllcatlon tes to histamne [ERR] which are effective inhiwftors
of gastric acid secrgyl in anlgahs |nclud|ng man, which are useful in

the treatnent of p ﬁ Qph%$ nd| ns caused pr exacer bated
" by -5- gastric aC|d|ty a d whi‘th h o ) THRA wherein [ ERR]

and [ERR] each are i Hg¥gendently” ﬁydrogen or (l ower)- al kyl, and, when -
[ERR] is hydrogen, [ERR] also may be allyl, '

in which Rl and Rz are hydrogen or optionally halogen-substitutes

alkyl, cycloalkyl or cycloalkylalkyl, provided that at least one
cf Rl and R2 is halogen—substltuted alkyl, cycloa;kyl ox cyclo-
alkylelkyl, .

X is a phenyl ring with 1 or 2 optional substituents or a 5- or 6-

-

v

membered heterocyclic aromatic ring containing 1, 2 or 3 hetero-
atoms selected from O, N and S, the heterocyclic ring, where
possible, having 1 optlonal substituent, which optional substitu-

ents are halogen, alkyl, alkoxy, alkylthio, trlf;uoromethyl,.
hydroxy and amino; . |

Y is 0, S, a direct bond, methylene, cis or trans vinylene,
sulfinyl or NR4 in which r? is ¥ or alkyl:;

mis O to 4 and n is 1 to 5; '

R3 is inter alia AB in which A is inter alia a 3,4-dioxocyclo-

buten-1,2-diyl radical and B is inter alia the radical NR7R8 O
in which R7 and R8 are inter alia hydrogen, alkyl, haloall y],
alkoxycarbonyl, alkenyl, alkynyl, {primary hydroxy)alkyl or

(primary amino)alkyl, or R8 and Rg, together with the nitrogen

atom to which they are attached, may be a 5- or 6-membered

9 T
ring whxch optlonally contains O ox. NR? in which R is H or afuﬁl-

* Complete Disclosure

This application relates to histamine H2-antagon~shu
whlch are effective inhibkitors of gastrlc acid secretion in
animals, including man, which are useful in the treatment of
peptic ulcers and cther conditions caused or exacerbated by

L3



pr.opargyl , cycI o (I ower) al kyl (lower) alkyl, cyclo (Iower)alkyl, cyano * -
(I ower ) warkyl ;" 2-fTGoroet hyl,” 2,2, 2-trifluoroethyl, hydroxy, 2

3+di hydr‘oxypropyl TERR] in which p is an integer of from t 06, . is
is an integer of from1 to 6, [ERR] and_-§ERR] each are independently
hydrogen (lower)al kyl, hydroxy, (I ower)al koxy or hal ogen, and, when [ERR]
S hydr:zgen [ERR] ‘also may be trifluoronethyl, or R and taken together,

may be ¥ret hyhanedicoreiditiy] drd I 0 Have e dckyia (| ower) al koxy,
hydroxy, amno or halogen; a is an integer of fromOto 2 ; nis an integer
of from2 to 5; Zis sulfur, oxygen or nethylene; andAls[ERR] - 6-
[ERR] 8 in which [ERR] i's hydrogen, (Iovver)al kyl, (I r) al koxy or

hal ogen; r is an integer of from1l to 4, and R8 and R each are
i ndependent |y hydrogen, (|BwéFHy)aRUGH, YaNHz=—prohar gy! |

(1 ower)al koxy(l ower)al kyl in which the (I owef)al kox ety is at least two
car bon abehs renoved from the nitrogen ato vo\o (Il ower)al kyl, or

phenyl (| ower)al kyl, provided that R and R%ay t both be cycl o (I ovver)
al kyl, or [ERR] and ERR] taken together with the nitrogen atomto which -

they are at\fghedn R ifa W 'Qldylide FRddpddesely thp@rodeitb | (lower) -
alkyl, and, when Rl is. hydrogen, R2 also may be allyl, '
propargyl, cyclo (1ower) alkyl (lower)alkyl, cyclo(lower yalkyl,

cyano (lower)alkyl, 2-fluorcethyl, 2,2 Z-trifluoroethyl » hydroxy,

2 3-d1hydroxypropyl,
5 zd
or R (CH,) a
N
in which p is an integer of from 1 to 6, .. q is an
integer of fxrom 1 to 6,.. . = - R3 and R4 each are :.ndependently

hydrogen, (lower) alkyl, hydroxy, (lower) alkoxy or halogen, and,
when R3 is hydrogen, R4 also may be trifluoromethyl, ox R3 and
R‘ - taken together, may be methylenedioxy, Rs is hydrogen,
Ao ' €lower) alkyl, (lower)alkoxy, hydroxy, amino ox halogen,

m is an integer of from 0 to 2;

n Is an integer of from 2 to 5;

Z is sulfur, oxygen or methylene, and

A is
o n‘" .'Rs
8 | FE : 8 i I )
x(ca,) —H — S ) -,
r AN 7~ T t\ /‘ '
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s pyrlgl i di no, rmrphol i no, thionorpholino, piperidino, rret hyI pi peri di no,
.di et hyl pi peridi no, hydroxypi pggldino, N-nethyl- piperazino,
1,2,3,6-tet rahydropyrl dyl, 3-pyrrolino, honopiperidino, ' .
_ hept anet hyl enei m no, octanethyl eneimino or 3-azabicyclo[3.2.2]- nonane; or
8nont oxi ¢, pharmaceutically acceptable salt, hydrate or solvate thereof.

{ 0 di scl osed herein are : processequor the preparation of the
co &Gﬂgl%r la | and irR}:madi at es ' preparation of the
npounds of a |. Zhe prese ‘ |nc des within its scope all
possi bl e j.a

\ forms, geonetgy |%@rkopt I sonmers and

ZW tt eri RN 5 of the coTrpodhds of For s vveII as m'xtures,

. thereof. As used herein and in the clains, the erns "(lower) alkyl" and
"(l ower) al koxy" mean straight or br anched chai n al kyl or al koxy groups

cqpt rb abI se grou contain from1
38, hEchOR®, B by bl O S BT | FLA  RRR B B S ome,

The term "cycélig( Iamig)hﬂm "gf afsrars el tmr&g n and in thamﬂ aims, means a

cycl oal kyl n | ,IQEJ éi@l%ﬂ? nd fer abI y from3

to_6 car bonhat 3#530 #yggg %{%%é d rhp;gégggeg qg" articul ar

i AdkXhecaliyd ot PF-'ﬂPaH-'alYége nflower)alkamt @W%mlﬂlkYIhenc midch ithe nt ended

t qlowekydekeRlomodety’ He0rHtQedNtONtRS diibd hEGms TERmR é(? f']&Pﬁ oxi ¢
gﬁﬁ ceuticall accec% Ieslt is -intended to include salts of the

o HEogenE 6”1’0 Rhenxk (iever)plkyl,
. provided that R and R” may- not both be cyclo (lower) alkyl, or

Rs and R » taken together with the nitrogen atom to which they u

are attached » may be pyrrolid:.no, methylpyrrolidmo, d:.methyl- .

pyrrolidino, morphol:.no, thiomorphol:.no, piperidino, methyl-

plperidino, dmethylpiper:l.d:.no, hydroxyp:.pe{:.d:.no, N-methyl-~-

piperazino, 1,2,3, G—tetrahydropyrldyl, 3-pyrrolmo, homopiperidino,
heptamethylene:.mz.no v octamethylenenn:.no or 3-azabicyclo[3.2.2]-

nonane; ) '

or a nontoxic, phamaceuticaliy acceptable salt,
hydrate or solvate thereof.

Also disclosed herein are _ .* processes for the
preparation of the compounds of Formula I and intermediates
~ in the preparation of the compounds of Formula I. ' o
The present invention includes within its scope all
possible tautomeric forms, geometric isomers, optical isomers
and zwitterionic forms of the compounds of Formula I, as well
as mixtures thereof. As used herein and in the claims, the
terns " (lower)alkyl” and “(lower)alkoxy" mean straight or
branched chain- alkyl or alkoxy groups containing from 1 to 6
carbon atoms. Prefera.bly these groups contain from 1 to 4
carbon atoms and, most preferably, they contam 1l 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 otherwise



acceptabl e acid. Such.acids are well-known and.include hydro- chloric, .. —.-
hy;{robrqm c, sulfuric,.sulfamc, phosphoric, nitric, maleic, fumaric,
succini ¢, oxal i c, bénzoic, net hanesul fonic, tartaric, citric, :
carrphorsu.l fonic, and levulnic. The saltsgare nmade by nethods known in the
art. The corrpounds of Fornula | may be prepared by various alternative

pr oceduy, uti I I Zi ng as a starting material a corrpound of the formula

ERR] i al
Subor t 2@1@ A5 A SnCBdrLEaNLng ShONERRYL MR REKROCRattiRitVas
wel | - known usﬁd Ht%réemu amédmntbﬁecéaisns bsetlmtabdyd terkpclude chloride,

(1 over) al kopqpoR8ik e%ﬂiéyaﬁﬁt ﬂS&inénd %E?F& TRraoReRRAWN ‘tiﬁxe&fmf-or mul a

| may be prepar ed from a conmpound For nu vari Qus native

reaction scﬁfé#ia’sca%@%?el’ﬁéblﬁtéﬂrﬁﬁ als é@#ﬁBGﬁéstar énﬁﬂé%lﬁklst%(ﬁﬁl
-8- Reacti Q&he'i ﬂnééP& fBEmul&aQt woEA ah¢ AenYukied ph&z@d&dé@lﬁical b¥
e

organi c vent find t hano e a conv t and readi |y

sol vent . ?%‘?\'I&tﬁl Ider aPHE ‘Fg Bt 2R Y’ngl' agflal’ﬂcr:fd‘q?l%

grle quite rcﬂﬂasﬁne, aqcarebpomie; salfapiiact sill€améect phasphoa:-mw%ﬁ-me
el ow room_t rat g W ac S. it i’s
conveni ent’ 'fm%ﬁ%cf egg?%??ﬁi‘é{ %ﬁ%ﬁ??én&gsgf’&?é {ngé&?}gﬁe%%?qn{.%,
desirabl e ttn:stﬂmqus:itylcal camphersukfonidcur endf levalindcti oM xture -

-(.e g. salts are made by methods known in the art.

o ' The compounds of Formula I may be prepared by various
‘alternative procedures, utilizing as a starting material a
compound of the formula '

- -

12 r:2

N
12

in which R™“ is a good leaving group such as halogen, phenoxy,
substituted bhenoxy, or alkoxy. C Suitable leaving
groups are well-known to those skilled in the art. Preferably,
Rlz' is (lower)alkoxy, and especially methoxy and ethoxy.

Ix

The compounds of Formula I may be prepared from a
compound of Formula II by various alternative reaction schemes.
Some of the intermediate compounds are themselves novel.



to [ERR]) to conplete the reaction. Reaction Schene 2 Conpound Il [ERR] -
[ERR] In Reaction Scheme 2, X is a conventional |eaving.group such as
f1udr®, chloro, bronpb, iodo, TERR] in which is (lower)alkyl [e.g. .
et hanesul fonate], aryl or substituted aryl [é.g.. bénzenesulfonate, '
p- bronobenzenesul f onat e or p-tolagnesul fonatel] [ERR], acetoxy or.

2, 4-di ni trophenoxy. For conveni ence and econony we prefer to utilize a
conpound in which X is chloro. The .reaction conditions for the preparation
of the conpounds of For MghachYonVsaRdmYl jare as described for Reaction

Schenme 1. The reaction o r Formula VI with [ERR] may be --
conducted in any inert organic solvent such as an al kanol, acetonitrile,
di met hyl f or mam de, di net hyl- sul foxi de, or acetone. W prefer to

conduct the reaction is an alkanol such as _ngethanol, ethanol or 5.

i sAPPBPANBE. The r%éggﬁbﬂzﬂ€ﬁpgh§ﬁgre i s nét{Clnidp, i Z&IH, kN i t 'yféé [ ERR]
to [ERRx. At |ow _ _ action is slow, while W ’
tenperatures normally lead to | ess pure products due to decépnpolsition and
the formation of side-products.. W normal |l yigrefer to cogghtt*Qb -

1 o . . 5
R _ R
\ . \\
"NH - NE e
V% - | %
Rt . 7’
12 / . v
R N\ , | A(CH,) 2 (cr-l_z)nmi N ®
L R A(CHz)mZ (CHz)nNHZ - .
o .
(4 N | | . R
v I

- The reactions are conductzd in an_inert organic solwvent;
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 temperature, e.g. 0-10°C.
With some less reactive compounds it is convenient to conduct
the reaction at room temperature. Scmetimes it is desirable to
subsequently raise the temperature of the reaction mixture (e.g.
to 50-60°C) to complete the reaction. '




~

the reaction at roomtenperature. The reaction of the conmpound of Formula
VI with [ERR] to produce the conpound of Formula I preferably is conducted
in“the presence of a base, which facilitates.the reaction by acting as an .
acid acteptog. Suit- able bases include, for exanple, NaOH, KO, Li.OH, Ei]
triethyl am ne, dinethylaniline, and sodium ethoxide. In a preferred ~
embodi'ment of ‘the invention the conpounds ofgEormula | have the structure
-11- [ERR] wherein [ERR] is hydrogen, (lower)alkyl, allyl, propargyl, 3-
pyridylnethyf or 6-methyl-3-pyridylnmethyl; m.is an integer of fromOto 2;
nis an integer of from2 to 5; Z |snaubkg5n @éﬁgﬁ% gr nethylene; R6 is
hydrogen or (lower)al kyl; r is -an inTege 4, and

[ ERR] and [ERR] each are independently hydrogen or (lower)- alkyl, or R
and R9, taken together with the nitrogencatesuhg Which they are attached,
may be pyrrolidino, nethylpyrrolidino, nDrpEoIino, t hi onor phol i no,

pi peri di &, met hyl pi peridino, N- nethyl pi perazi no,

1,2, 3, 6-tetrahydropyridyl, honopiperidino, heptanethyleneinno,
octanethylenelnlno or 3- azablcyclo[3 , 2] - nonane; or \@ nontoxi c,
pharmaceutical ly acceptable salt, hy aie or solvate thegreof. In another

preferred enbodi nent of the i nvent i n, R _ .
E , \\\NH HS(CHZ)nmﬁz

| rE o | '

; RL2 7 HS (CH,) NH g2
; 2 : n

; \\R

: v v

S~
!
. . ’,Rl .
HS (CH2 )nN - N\ p_z .

; VI

Y

i |
3 .
; A (CHz )m};

<

Y PR WY T2 ST R ROPTR
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. The conpounds of Formula | have the structure R6 [ERR] wherein R2 1S

hydrogen (lower) alkyl, allyl, propargyl, 3- pyridylnethyl or

6- met hyl - 3-pyridy|nethy|; mis-gg-i nteger of fromO to 2; h is an integer
of fgem 2 to 5; Z is sulfur, oxygen or nethylene; Ris hydrogen or

(1 ower) al kyl ; -12- r i's. an integer of from1l to 4; . and R and
R each are |ndependentIy hydr ogen gp.(lomer) al kyl, or [ERR] and [ERR] ,
t aken togq&heﬁ rn&hchhﬁ p a'0mto which they are attached, may be
pyrrolidino, natmylpy2/oali ¥ no, , ?ﬁ@ﬁblrno t hi onor phol i'no, prperrdrno

met hyl pi peri di no,. N—nethylpr"'ﬂzino,_1,2,3,6-tetrqpydropyridyl,
honopi peri di ne, hept anet hyl I no, octanethyl enei mno or

3-azabi cycl o[ 3. 2. 21- -nonangg or N nont oxi c, pharnaceutically acceptable
salt, hydrate or solvate thereof. In another preferred enbodi nent of the

invention, the conpounds of Formula | have the structure [ERR] wherein
"[ERR] ‘is hydrogen of (lower)alkyl, allyl, propargyl, 3- pyridyInethYT or

o MLy -3 Pl SN Psdhdsie %2, ' R £0°% B nbeHD Rt 2 ellvhig?” | Nt eger
of fron12 to 13 .

group such as fluora, chloro, bromo, iodo, -O3SR in which
R13 is (lower)alkyl [e.g. methanesulfohate], aryl.or substituted
aryl.[e.qg. henzeneshlfonate,'p-bromobenzeﬁesﬁlfonate or
-p—-toluenesulfonate], —o3sr, acetoxy or 2,4—dinitr0phenoxy.
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 Formula IV, V and VI are as described for
Reaction Scheme l. The reaction of the compound of Formula VI
with A(CH,) X may be conducted in any inert organic solvent
such as an alkanol, acetonitrile, dimethylformamide, dimethyl-
sulfoxide, Or acetone. - We prefer to conduct the
reaction is an alkanol such as methanol, ethanol ox zsopropanol
The reaction temperature ls not critical; thus it may be

0° ‘to 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 norxrmally prefer to conduct -
the reaction at room temperature. The reaction of the campound -’
of Formula VI with A(CH:) X to prodnce the compound of Fornmala I
preferably is conducted in the presence of a base, which
facilitates the reaction by acting as an acid acceptor. Suit-
able bases include, for example, NaOH, KOH, LiOH, triethylamine,
dimethylaniline, and sédfum ethéxide.

: In a preferred embodiment of the inventior the
compounds of Formula I have the structure :

-

1 e
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Z i's suffur, oxygen or nethylene; 6 R is hydrogen or (lower)alkyl; r is an
i nteger.of from1l to 4; and R and R each are independently . . -
hydrogen or (lower)- alkyl, or [ERR] arl1fFERR] taken together with the 22
nitrogen atomto which they are attached, nay be pyrrolidino,

met hyl pyrrolidi no, norpholinog thionorpholino, piperidino, .

met hyl pilperi di go, N- net hyl pfperazino, 1,2, 3, 6-tetrahydropyridyl,
honopi peri di nR,. hept anet h i no, octanet hyl enei mi no or I%)
3-azabicyc|o[3.§ﬁ§%-— onapg; t X/ phajgaceuti cal by acceptabl e -
salt, hydrate gyslcﬁH te theredf. (E}?zgﬁ#fﬁ&gna{g't‘ha—rrggg'rred embodi ment
of the inventRONn, the conﬁﬁus_s-of Formula | have jthefstructure 6 [ERR]
wherein [ERR] is hydrogen or (lower) alkyl, ally prypargyl, 3-
pyridyl met hyl or 6-nmethyl-3-pyridylnmethyl; mis an intéger of fromO to 2;
nis an jnteger of §rom2 to 5, Zis sulfur, oxygen or nethylene; R6 is
hydr ogen ‘owheéreirr Ra| k¢l hydriogem: i(lowgsr) akkyk omllyb, sprepargrRa] 3Imd

RN, L akRRE TR HREROTRY b BUED Byt B denpl 1, 07 [ER and

t
. m is an integer of from 0 to 2;
n is an integer of from 2 to 53
2 is sulfur, oxygen or methylene;

RS is hydrogen or (lower)alkyl;
o r is an integer of from 1 to 4; :. : and
~ " ' R8 and R? each are independently hydrogen or (lower)-
8 9

aikyl, or R~ and R
which they are attached, may be pyrrolidino, meghylpyrrolidino,
morpholino, thiomorpholino, piperidino, methylpiperidino, N-

, taken together with the nitrogen atom to

methylpiperazind, 1,2,3,6-tetrahydropyridyl, homopiperidino,
heptamethyleneimino; octamethyleneimino or 3-azabicyclo[3.2.2]-
nonane; o '

) ' .or a nontoxic, pharmaceutically acceptable salt,
hydrate or solvate thereof. '

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

-

-:b-—(cnz)mz(cnz)nNH_____ NHR
o ' : 37
vherein R? is hydrogen, (lbwe:)alkyl, allyl, propargyl, 3-
pyridylméthyl or 6-methyl-3-pyridylmethyl;.
m is an integer of from 0 to 2;
n is an integer of from 2 to 5;
2z is sulfur, oxygen or methylene;

Re is hydrogen or (lower)alkyl;

8

R

\N(cn } --l—
2

TN
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" W ah they are attached, may be pyrrol TdiAo, methylpyrrolidi no, “ndrpholt no,

"t hi onor phol i no, piperidino, methylpiperidino, N nethylpiperazino,
1,2, 3,6-tetrahydropyridyl, honD£|per|d|no hept anmet hyl enei m no,
oct anmet hyl enei m no or 3-azabi cy 36(3 2.21- nonane; or a nontoxic,

-pharmaceutical |y acceptable salt, hydrate or solvate thereof. As presently.

envi saged, thspant numqwopﬁ'm& twrbeunds of Formmida | are a)
| - Ami no- 2- 188 ( 3nai RO RO BRI KiHNENNAAEBRP glan or (lo

cycl obut ene-g, 4-di oge, or a nontoxic pharnaceu
Rtkete @F- BolééﬁeRthe¢é$Pn gether thh the nztrogen atom to

'y acceptgﬁ e salt

LR OtRet Sakd- epachdi)om Fg o '%ﬁﬁklg?ﬂdl@&ﬁi@ 3, 4-di one

hydr ochl or1de. c) Am no- 2 dlnethylan1nonet

furyl)

merpheking etmiampﬁpﬁ@}én@bummm ,om@ﬂurlmlaeﬁﬂ-ém smphar maceut cal | y

fsin Hafthe 2 .%?y“%‘ﬁ‘n@‘ﬁ*ﬁi L Rdpops e%rz oﬁuiiine 3

0
len@aninisc °ﬁ$&ﬂ?§€’é’ ifoQ% aa‘EPé’-§XF{1
sﬁ&ﬂ@ﬁ@.thereof e) |-Amno-2-{2-[ (5-piperidinonethyl-3- thlenyl

e N

Ihﬂ&m?ofiaséxvdtseth&wﬂmnet hy!| phenoxy) pr opyl ani no] -

cycl obut ene- 3, 4-di one, or -a nontoxi c. pharnaceutlcally accept abl e salt

hydrate or -sol vate t hereof..
In another preferred embodlment of the lnventlon, the

compounds of Pcrmula I have the structure

R\
“W{CH.,)
9/ 2°x T Ic
R . -(CH,) Z(CB ) NH——N1R?

b

R . .

: R
L

-wherezn R" is hydrogen or. (lower)alkyl, allyl, Prbpargyl, 3
pyrldylmethyl or 6-methyl-3-pyridylmethyl;
m is an integer of from 0 to 2;
'n is an integer of from 2 to. 5;

' 2 is sulfur, oxygen or methylene;
6

R® is hydrogen or (lower)alkyl; _
r is an integer of from 1 to 4; : and
R8 and R? each are 1ndependently hydrogen or (lower)-

alkyl, or R8 and R?, taken together with the nitrogen atom to

which they are attached, may be pyrrolidino, methylpyrrolldlno,
morpholino, thiomorpholino, piperidino, methylpiperidino, N-
methylpiperazino,';;2,3,6—tetrahydropyridyl,.homopiperidino,
heptamethyleneimino, octaméthyleneimino or 3-azabicyclo[3.2.2]—
nonane; ' '

' or a nontoxic, pharmaceutlcally acceptable salt, '
hydrate or. solvate thereof.



i ‘_

) ».- Ami po- 2 [3 (3 pyrrol i di nomet hyI phenoxy) propyl amno] - th
cycl obut éne- 3, 4-di one, or a nontoxic phar maceut i cal | y acceptabl e salt,
hydrate or. sol vate thereof. h)
| - Ami no-2- {3-[ 3- ( 3- net hyl pyrrol I di no) net hyI phenoxy] -
propyl arp no) cycl obut ene- 3, 4-di'one, or a nontoxic pharnmaceutically
acceptabl e salt, hydrdkme moistmmapﬁefmmfe.nbc)dim&hthgfathaoa.ﬁvérﬁ-:ion, the
(13- pi peri diJy 9’{%&1{?’)& r C e-3,4-dione, or a
nont oxi ¢ phar fraceut | Lﬁ]%w%%ucle%tgb Ae@ésn‘la% %‘?gﬁéggr sol vate thereof. j)

2-[ 3- (3- Pi peri di nomet hyl phenoxy) propyl am no] -1 - ( 2-

propynyl am no) cycl obut engé3, 4-di one, or a nontoxic phar ma- ceuticall y
acceptabl e sal48 hydrate™o vat e t hereof. k) '
2-[3-(3-Piperi onet hi/l ph ropyl am noj - 1- ( 3- '
pyri dyl) met hyl ani dﬁl?ﬂ?dz((mn roxip-phaRfma- ceut¥dal |y
accept ab[k’efsal hydrate orRxSol yat e eof ) .

1- Am no- 2- [ 3- (3 hexanet hyl eneNfri nonet hyl phenoxy)
propyl am no] cycl obut ene- 3, 4-di one, or a nont OXI C ar eutically
acceptabl e salt, hydrate dr sol vat e t hereof. | - Ami no-2- [ 3-

(3-pi per|d| orreth | t9i pph am no]c cl obut ene- 3, 4-di one, or a

nont oxi c p é gyﬁgggéﬂﬁg'o sglqwe%él’éro? 1iptyapEopasavt, 3~ -

15 - ln) 1- ﬁaﬁ:&l : StHP1 hopt gnﬁéhhymnehgymmmémph Xy) - o

propyl am no] cycl obut enes l,one, or nt oxj c r ma- ceutlca y
hydr‘%tﬁgof &F’S‘ﬁg ﬁ’&r% 6 33

accept abl e salt,
I_-A_{ano 2- [ 3- (3- oct anet &ig| aneiinitegmEt rﬂnmxx)to 5;
o]

| am no] cycl obut epe g éusi_fgg_,e o%g%nn%@ %éEnBi‘éne,'
6

R~ is hydrogen or (lower)alkyl; _
r is an integer of from 1 to 4;: - and
R8 and R9 each are independently hydrogen oxr: (lower)-—

~_alkyl, or R8 and Rs, taken together with the nitrogen atom to

- which they are attached, may _Zbe pyr-rolidiho, methylpvrrolidino,
morpholino, thiomorpholino, p_ipéridino, methylpiperidino, N-
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopipericino,
heptamethyleneimino, octamethyleneimino oxr 3—azabicyclo(3.2.2]- -

' nonane; ' o ' '

- or a nontoxic, pharmaceutically acceptable salt,

hydrate or solvate thereof. '

As presently en:vi.sag_ed-, the particularly _preferred
compounds of Formula I are

a) 1-Amino-2-[3- (3-p:.peridmomethy1phenoxy) propylammo] -
cyclobutene—B 4-dione, or a nontoxic pharmaceutically acceptable
- salt, hydrate or solvate thereof .

b) l—Amino-Z- [3-( 3-piperid_inometbylphenoxy) propylamino] -
cyclobutene-3,4-dione hydrochloride.

- e) 1-amino-2-{2-[ (5~-dimethylaminomethyl-2-furyl)-
methylthio] ethylamino }cyclpbut_ene-3 :4-dione, or a nontoxic _
pharmaceutically acceptable salt, hydrate or solvate thereof.



-

ceutically acceptable salt, hydrate or solvate thereof. Sone conpounds -
whi ch are useful as internediatés 10 for  the preparation of the conpounds
of the present invention are the conpounds of the fornula Il given bel ow. -
In this connection, attention is gramn to our 15 Application No. 84.29389
(whi ch was divided out of the pre ant Application), which describes and

clains certain conpounds of this fornmula I'll. The.formula I
ERR]. 5 wherdin [ EERR] is a

ment i oned- gho e |s th - 15a -
convent i ona 3” ) @4 e‘%’t‘%t}?YWW’B@Iéhylpﬁeﬁbnrprst i tuted

hemox yamhlaﬂbmh Lanis Ry d 1o &f3f4 0 eger of from
P B Y, Bty lﬁg@;‘n J Dcﬂ!l@néb dr 4 h%n%}gj&ts o [ERR 15

gﬁéfgﬁﬂ?‘gu"‘iﬁy(ﬁ oé%ﬁgatﬁ J)h‘aq (&Wdri?%V\%F)%Pkﬁﬂ)?eortbmmman r is an

|nteger of from1l to 4; and [ERR] and [ERR] each are

kpgﬁg??gfﬂ%ﬁ§§P§%é @%Zqi(1¥§M?ﬁﬁ$ﬁﬁééﬂoggég§l LR fgg¥l)ueuhjlhhjﬂf-
ethylamino}cyeclo utene—3 4-dione, or a nontoxic pharmaceutically

acceptable salt, hydrate or solvate therecf

£) l—Amino—Z-[3-(3-dimethylaminOmethylphenoxy)proéylamiﬁo?«
cyclobutene-3,4-dione, or a nohtoxic pharmaceutically acceptal:le
salt, hydrate or solvate thereof. ' | -

g) l-Amino-2- I3—'3-pyrrolld1nomethylphenoxy)propylap11c]—
cyclobutene-3,4~-dione, or a nontoxic pharmaceutically acceptable
salt, hydrate or solvate thereof.

h) 1—Am1no-2—{3-[3 (3-nethylpyrro&1d1no)nethy7phenoxy]—
-propylam*no3cyclobutene-3 4-dione, or a nontoxic pharmaceutically

acceptable salt, hydrate or solvate thereof.

i) l-Méthylaminoéz—[3—(3-piperidin0ﬂethylchehoxy}—'
propylamlno]cyclobutene-3 4-dione, or a nontox1c pharmaceutically
- acceptable salt, hydrate or solvate thereoF

3) 2-[3—(3-Piperidinomethylphenbxy)propylamino] -1-{2-
propynylamino)cyclobutene-3,4~-dione, or a nentoxic ph 1arma~
ceutically acceptable salt, hydrate or solvate therecf. —

k)2-[3—(3—Piperidinomethylphenoxy)propylamino]fl“(3~ :
pyridyl)methylaminocyclobutene~3,4-dione, or a nontoxic pharma-
ceutically acceptable salt, hydrate or solvate thereof. .

1) l-Amino-2-[3- (3-hexamethylene1n1nome5hylnheno xy) -
propylamino]cyclobutene~3,4-dione, or a nontoxic pharmaceutically
acceptable salt, hydrate or solvate thereof.

m) l-Amino- 2'{3—(34piperidinbn hylthlophenoxy)propv‘—
aminojcyclobutene-3, 4-dlong, or .a nontoxic Dharmaueutlcally -
acceptable salt, hydrate or solvate thareoL.



-16-. (llower)al koxy noiety is at |east two carbon atons renoved fromthe
nitrogen atom cyclo(lower)al kyl, or phenyl (I ower)al kyl, provided that R .
and R may not both be cyclo(lower)al kyl, or R8 and R9, taken together with ~
the nitrogen atomto which they are attached, may be pyrrolidino,

met hyl pyrrolidino, dimethyl- pyrrolidino~ @8 pholino, thionorpholino,

pi peridino, methyl- piperidino, dinethylpiperidino, hydroxypiperidino,
N- et hyl - pi per azi no, Q.Zﬂfﬁ@ﬁﬂ?ﬂ%?ﬂﬁnﬁanﬂﬁgﬂﬁﬂethxlsyﬁﬁmﬁhnmethylphenoxy)-

honDplperldlnO,pfﬁﬁ&ﬁﬁﬁiﬁbﬂéyﬁmdﬂdﬁbnéﬂéfﬂnaﬂaﬂeen%b”hnﬁoﬁ%ox1c pharma-
3-azabicycl o[ 3.2 l nggy é)éiga éiﬁn nbodi ment of _t he i nt ernedi at es
of Formula I11 SFRFRLY HERAR-4 ngERRPrwﬁ8F¥PﬁeRtheF§°§
conventional |eaving group selected from hal ogen, phenoxy, substituted

phenoxy ands (| oner) al kg Aikdiso 21 F41 % et Tl i1 Aond h31 ARchOkF9E"

of from2 to 5; 2 is_sulf oxygen or nethylene
(1 over) al%g| ; rPTPRIAMH clgoytesia-3t4rdione, or a noaﬁexpgmpaama-[ERR]

each are i ndepessigtidal hy Mot y1d sy, hydlrate, 08" stRBLea@FleEEBBI taken
together with the nitrogen atomto which they are attached, may be

pyrrolidino, methylpyrrolidino, norpholino, thlonDrphollno pi peri di no,
net hyl pi peridino, N Q| qunreadsnowhib? a3e Gsefulabgdiopyrndiiates

h
BOQ‘Z’QL)Pg;LFg[‘g 2&;’ PUAUTES Kol SR B b AHeATRBYFRE' Bt 28 present

inv ntlon are the compounds of the formula III given
below.
A | |
_ In this connection, attentioh is drawn to our
15 Application No. 84,.29389 (which was divided out of the
present Application), which describes and claims certain
compounds of this formula III.

The formula III mentioned.above is the following:-



-17 29 Anot her preferred enbodi nent of the internedi ates of Fornula I
irthose havi ng the structure [ERR] wherein [ERR] 1is a conventional
| eavi ng group sel ected from hal ogen, phenoxy, substituted phenoxy-and
(lower)al koxy; mis an integer of fromO to 2 nis an integer of from2 to
5 Z is sulfur, oxygen or nethylene1 R6 is hydrogen or (lower)alkyl; r is an
integer of from1l to 4; 3 fid “[ERR] and [ERR]- each are
i ndependently hydrogen or (lower)--alkyl, or [ERR] and [ERR] taken together
with-the nitrogen atomto which they are attached, may be pyrrolidino,
met hyl pyrrol i di no, norpholino, thionorpholino, piperidino,
met hyl pi péeri di no, N- nethyl pt perazino, 1,2,3,6-tetrahydropyridyl,
honopi peri di no, heptanet hyl enei m no, octaneth geneinino or
3-azabi cycl o] 3. 2. 2] -akQa8N er eferr enbodi. ment of the
i nt er medi at es of Fornu?a z?ng?gﬁﬂhggg hav ng the structure [ ERRE wherein
R12 is a conventional |eaving group setectgd from hal ogen, .phenoxy,:
substituted phenoxy and (| ower) MIand% n1ﬁ§ ‘an integer of fromO to 2; n
is an integer of from2 to 5; Zis sulfur, oxygen or nethylene; R6 is
hydrogen or (hguer)al kyl ; :
5 wherdin R™" is a conventional leaving group selected from

halogen, phenoxy, substituted phenoxy and alkoxy:;
m is an integer of from 0 to 2; .
n is an integer of from 2 to 5;

R

2 is sulfur, oxygen or methylene; and
10 A is
6 6
R .
2 | o
9/N(cnz) —H 4 o 9>ﬂ(ct-12)r E | ’
R8 ' : . : 'RG
R or /N(CHz)r .
. _ RS ~ (W]
6~ N

Y - |
15 in which R° is hydrogen, (lower)alkyl, (lower)alkoxy or halogen;
rsis an énteger of from 1 to 4; and
R and R each are xndependently hydrogen, (lower)-

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



¥
-18- T 1s-an TTteger OrTTromTITI0 4T T 0 " TUHNAd [ ERR] and'[ERR]"eacﬁ
are indspendently hydrogen or (lower) - alkyl, or [ERR] and [ ERR] taken
together with the nitrogen atomto which they are attached, may be
pyrrolidinho, methylpyrrolidino, norphol A&~ t hi onor phol i no, piperidino,
net hyl pi peridino, N- methylpiperazino, 1,2,3,6-tetrahydropyridyl,

honmopi péri d| no, ?ft anet hyl enei m no, " qct arret hyl enei. m no or

3- azabi byclipen) skkoxy mpietidehat Jreast P SHFRATEHEORE Femoved from
i nternedi ains xoitfcsgéml atbhl @ 1&&@:&1@\&1@3@@5 cfmmﬂ €1668H) altky ,

wh R12. I hal h ,
SUbst ¢ ut &P weci‘@j ?, kY ore §caRy: ok bath B sl ilevsmis e, 67 | s
an i nt eger*ofarfd 2 takén Eoge thelrf mtbﬁ}gemxﬂrogﬁ:h;dmm t& m:mhirtd@n
I | Kyl t

(ERR “eactins essasidacaned B e rarisivh  hebnyipyrrotiaiifly dilodiy
taken t o@aaymomaim hemcnrphgganOat chhmqmm:tnmy mrmezaxcﬁauned methylre

et by L?L@Pﬁ’ﬁfﬁ%ﬁy ek PhpTo BRI 2%&%%@% [ Bnop Skt

horopi per i ma?man%t%yﬁeﬁeﬁﬁ%hym 1R ino, homop:.perld:.no,
3-azabi Cy Hifithnfe thy 1 &98808no/S oﬁrﬁﬁﬂﬂiﬂw%r then FRBE cRAEr 1l 2] -

i nt er medi at €s
nonane.

: A preferred embodiment of the :.ntermed:.ates of
M~ Formula III are those havmg the structure

R‘
|
l

Uy
j—- (CR,) 2 (CHy) N B2 ITIa
s o .

8
\N{CH') “""l"
Y  2:: .

wherein R:"2 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,

2 is sulfur, oxygen or methylene;
RG- is hydrogen or (lower)alkyl;
' x is an integer of from 'l to 4, _ and
R: and R‘;’ each are independently hydrogen or (lower)-

alkyl, or R° and R”, taken together with the nitrogen atom to
which they are attached, may be pyrrolidino, methylpyrrolidino,
moxrpholino, thiomorpholino, piperidino, methylpiperidino, N-
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopiperidino,
heptamethylenemmo, octamethylenemmo or 3—azab:.cyclo[3.2 2]-
nonane, ' '



of Formula IIl are 31 -19- a) '

2% -‘Met hoxy- 2-[ 3- (3- pi per| di nonetd¥#rt phenoxy) pr opyl ani noj -
ycl obut ene- 3, 4-di one. b) 1-Methoxy-2-{2-[(5-dinmethyl ani nonmet hyl -2-furyl)-
met hyl t hi o] et hyl am no] cycl obut ene- 3, 4-di one. c¢)

1- Met hoxy- 2Apethes- @mmb&mmmmadmuwlmtémmiahégemyl ani no

3
Q¥%g§§§§§ﬁgl Sér Eﬂgsgeg% Pﬁ&ﬁ?fqﬁﬁ%ﬁwd)nethy

thlo]ethylan1no}cyc%obutene 3, 4-di one.
1- Methoxy-2-[ 3-(3- Rlnethylan1nonethylphenoxy) propylan1n0|
cyck butene 4-didne. f)

[3-_g_ﬁy oI|d|nonethylphenoxy)proqylan1no] IIIb
cycl Toriaj yfCH,) Z(CH,) NH
)

n

xy 2 {3-(3‘ 3/%ethy|pyrrollglno) =thy phenoxy]
propylan1no}cyc|ob-tene 3,4-dione. h) - : _
1- Met hoxy- 2-[ 3-(3- hexanethyleneininonetﬁ?lph oxy) -
propylanlno]cyclobutene 3,4-dione. i)

whiekhaxytZ (3 3 &a:aﬁéﬁﬁmtf&&ﬁapa%%ygm%@eea £rom

B R0RGxy PRERSYy. SRR R ARSASHC A fhesmipiony:

propyl am ngy wlﬁbm&%ﬂlﬂf@n 6) to- het;hoxy-2- [ 3- - )
(3-o0- tanethylenelmJ1 egeQ'§%RE§&§X¥) gropylan1no]cyc|obutene 3, 4-dione.

Z is sulfur, oxygen or methylene, : <
R§ ‘is hydrogen or (lower)alkYI;

r is an integer of from 1 to 4; “"and

Rs and R? each are independently hydrogen or (lower)-

alkyl, or r® ana 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,
heptamethyleneiminb, qctameﬁhyieneimino or 3-gzabicycio[3.2.2]—

nonane.
Another preferred embodiment of the inte:mediaﬁes of.
Formula III are those having the structure _ C:
L
| _(CHZ)'-' - g |
Ry : - . 12 IIIc
R§

.&\B
wherein R;z

is a conventional leaving group selected from
halogen, phenoxf, substituted phenoxy and (lower)alkoxy;
' @ is an.integer of from 0 to 2;
n is an integer of from 2 to 5;
2 is sulfur, oxygen or methylene;

Rs.is hydrogen or (lower)alkyl;



-20- The starting materials of Fornmula I'T used Tn the preparation of tThe ==~ =
conpounds of this invention are either known or are prepared by nethods

known in the art.” See, for exanple, the extensive review article by A H,
Schmi'dt in Synthesis, Pages. 961-994 (DecedBer 1980) and references cited 30‘

t her ei ./ For therapeutic use, the pharnmacologically active conpounds of .
Formul-a*l" will nornmal]y,be_adm nistere a pharmgceutical conposition
conprising as the (oriéﬂﬁ %gséﬁﬁeglerag%i 3’3’%157 &ﬁ{%rﬂ at | east oﬁé‘%uch
conpound in its basi RT oamdoR”i eathe afrer indfependentiy Gyphesganeod qddwer ) -

accept abl e Gigh aqell 14BN, 58! £ 1 BRSROLLBLIAL LR AAIBEENLLEA Ly o
accept- abl'é cartrier.” The phar fraceut cal “Cornpositions may De adm ni s o eq
oral |y, pamhialy dhsy ;areyatbachedsupaysbeopyrooliidinoametyybpyrrolidino,

phar meceut i e}, T isf33 ol 'é:{__\.é& ' kg dgt he
pr epar at i-;p'rl,l"%ny’g{ ﬁ%b|.e£%?8??§§g‘§9?ﬁ %li%rf d' dd'gﬁo;'t_iﬁn C ps%*lgéf%as'gx\?\fferlq or
pel | et forwediylininerazine og + 8 ,Brécitetarhydronysidwl » homepirexidiao, s
enpl oyed, heptinfiadyl édiiBNoh € ot aind@hiyd eiedimitos Wit [B-£rath 56981 oY% 2. 2] ~
gelatin cagsul e, sterile solution for injection, or an agueous oOr

non- aqueouM&RBd suspension. The. pharmaceuti cal conpositions are prepared
by conventional techniques appropriate to the desired preparation. The
dosage of the corrpou[Klj‘,(ss:rtg‘{c this %nven ion will depend not only on such
factors as the weigh e PEgTented epbodimenty ¢fcthegintesmegintes of
aci d i nhi bForemldeJ1E G ctlidse dedeisy he t $Er@aewieul ar conpound bei ng
utilized. The decision as té’ the particul ar dosage to be enployed is within

A o . R
ITId

: 12
~(CH,) 2 (CH,), NH |

/

AN
12

" wherein R “.is a conventional leavihg 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;
~ 2 is sulfur, oxygen or methylene;
'Rs is hydrogen or (lower)alkyl;

Nt . r is an integer of from 1 to 4; " . and
-Ra and RQ' each .are independently hydrogen or (lower)-
8 9 ' :

alkyl; or R
“which they are attached, may be pyrrolidino, methylpyrrolidino,

and R”, taken together with the nitrogen atom to

morpholino, thiomorpholino, piperidino, methylpiperidino, N~

methylpipera zino , 1,2,3,6-tetrahydropyridyl, homo'piperidiho R

heptamethyleneimino, octamethyleneimino or 3-azabicyclo[3.2.2]-
_ nonane. |

As presently envisaged, the most preferred infermediates,
of Formula III are



t he di scretion of the physician. In the Heidenhain Pouch Dog test

descri bed bel ow, ci.nmetidine has an oral ED50 of approxi- mately 3.3 [ERR].
.The usual human adul t oral dose of -cinetidine s 300 g, given four tines a-
ﬁagp” The usual human adult starting-oral dosages of 'the conpounds of this

i éntion are readily determnethdromtheir oral EDS0 in this sane test.

_Thus, if the oral ED is 0,33 | ], the usual starting 50 -21- oral
dosage woul d be approximately 30 ng, given four times a day. Simlar
calculatlon may be made for iv dosa These starting dosages (and the

nunber oft)t L€ tAPNMYTIeSt S B Rdp IRQBEtthprneay)peopgmamidna~

teyebbateAb-Bha-dasaae to the particular circunstances of the specific
patient. Wth the preferred conpounds'of this invention, each oral dosage

unit will contain the active ingredient in an anmount of fron1 Snyto
300 g, Bmdlm&t:hpk?f-er-ﬁlzl-xb(fsr-@gmethy1arlﬂu%memyg0@.l-ggr Ir)e active gv‘
ref.er adm ni_s- in‘equal doSes from on to
%ﬁhfaﬁgﬁoggghyaaﬁﬁgPiﬁW%& GRSt éﬁﬁ%@onlsts have been shown to be
effectlve i nhibitors of gastric secretion in aninals |nclud|ng man,
Bri nbl ec _ nt 75),, Clinical evaluation
of .the ﬁ?b?aﬁ%ﬁﬁb 5{gngéggﬁﬁqgéﬁi%ﬁm}ﬂ?ﬁf?ééf ﬁ Vhl?Pyhg “be an
eﬂ¢€h¥l%@l©h€#hﬁé§mi60 gyelobuteme—td,cbatdiorend of peptic ul cer disease,
Gay et al., Lancet, 1, 8001 (1977). Two of the standard ani mal nodels for.

determ nipg gastric antlsecretory activity of histam ne [ERR]-antagonists
are the 4) l-Methoxy-2-{2~[(5-piperidinomethyl-3- thlenyl)muthyl— .

thio] ethylamino}cyclobutene-3,4~-dione. , : o/

e) 1-Methowy—2—[3-(3—d*methylam1nomethylphencxy)propylan:no;~
cyclobutene-3 4-dione.

f) l-Methoxy-2-[3~(3-pyrrolidinomethylphenoxy)propylamino]-
cyclobutene-3,4~-dione. : .

g) 1fMethoxy-2—{3—[3-(3—methylpyrrolidinofmethylphenoxyj4
propylaminol}cyclobutene-3,4-dione.

h) 1—Methoxy—2-[3-(3—hexanethylenelmlnomethylphenoxy)-
propylamlno]cyclobutene-3 4—dlcne.

O

i) l—Methoxy~2—I3-(3;piperidinomethylthiophenoxy)propyl—
amino]cyclobutene-3,4-dione. '

j) l-Methoxy-2-[3- (3—heptanethyleﬂelmlnomethylphenoxy)—
propylamlno]cyclobutene—B 4-dione.
- k) l-MeLhoxy-2 [3 (3~o~tanethylene;nlnomethylph°noyy)-
propylamlno]cyplobutene-B 4-dione. -



Gastric Fistula Rat and the Hei denhain Pouch Dog. The [ERR] for some of the
conpounds of this invention in these two ani mal nodels are given in Tables
L and 2, below. Determnation of Gastric Antisecretory Activity in the
Gastric Fistula Rat..Mal e Long.Evans rats..weighing.ahout..24Q-260 grans at -
the time of cannula inplantation are used. The design and inplantation oﬁ;r
the stainless steel cannula into the anterior wall of the fore-stomach aréd
carried out essentially as described by Bape et al. [Laboratory Animal

Sci ence, 27, 244 (1977)]. The fistula conponents are designed and the
operative procedure is carried out exactly as described in the above

ref erence. Post oper attheelstabdtd naninnet e X iofli R el d yrhoused kA saki d

bott om cages_w u re allo . and water ad_libit
Chrotghout PREPEARELER S5, da, Sl i tor e & it Elrler by et BBer nown
purposeaéfooraarbeasepaﬁedawy oietthodsh&krapay din Vichgracedur Bee, £84 eRAmplhe
ani mal s “ar echastedeoRulval aadwalal AL WP UM el deuis Belong the
testing procedure I's to begin. |nmed- |atély prior 3" t0 | 8Ct POR RS
cannul a i s BpgreddahdPie (PecenbledIR) gt Ixeferdndes 4Q0ihkdotheasim., -
saline or distilled water to renove any residual contents. The catheter is

then screwed into the F@fhﬂhérEEeﬂkﬁﬁeuQE,tQﬁep HQQH@%fiﬁg?%5H¥y§%?éf§%JZe'

placed in a clear plastic_rectahgular_cage neasaring .cmong, ¢
and 13 cm hi gPPPARRAH R £ hesMulfelcygdl normally be administered as a

pharmaceutical composition comprising as the (or an) essential
. active ingredient at least one such compound in its basic form
N : ' { i
or in the form of a nontoxic pharmaceutically acceptable acigd
addition salt, in association with a pharmaceutically accept-

able carrier.

The pharmaceutical compositions may be administered
orally, parenterally or by rectal suppository. A wide variety
of pharmaceutical forms may be employed. Thus, 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 or lozenge. If a liquid carrier is employed, the
preparation may be in the form of a syrup, emulsion, soft

_ gelatin capsule, sterile solution for injection, or an agueous

g or non-aquédus liquid suspension; The pharmaceutical
compositions are prepared by conventional techniques appropriate
to the desired preparaﬁicn. "

The dosage of the compounds of this ihvention will
depend not only on such factors és thé weight of the patient,
but also on the degree of gastric acid inhibition desired and
the potency of the particular compound being utilized. The
decision as to the particular dosage to be employed is within

~ the discretion of the physicién; In the lleidenhain Pouch Dog
test described below, cimetidine has an oral EDg, of approxi-
mately 3.3 umoles/kg. The usual human adult oral dose of
cimetidine is 300 mg, given four times a day. The usual human
adult starting oral dosages of the compoundé of this invention
are readily determined from their oral EDgy in this same test.

Thus, if the oral EDg, is 0.33 umoles/kg, the usual starting
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" 1Y) »
"has a slit approximately 1.5 cmwi de and 25 cmlong running down the center
t.o accommodat e the catheter whi€ydangs through it. In this way the rat is
not restricted and can nove freely about the cage during collection .
‘peri ods. The remmi nder of the assay is cartried out as described by Ridley

t 17, . { . Gastri
cefat, abEagE bouilTBe SHHBideel P S Bing ; (61988 CbU) HmeBlb noh are
di @¥r.ded as SABLLAY Q@Q&ﬁ%\’#ﬁn$ ¥ doe mrder §Pre s @sagesthe cat heter

| STROSE §APXEAS RIS U e WhaSRL GE I bl N 1HELPEAS RN

V\?#er (2 m,/kg I's adm ni stered oral Isél'vra gastric intubation an
arfR®%) PIYr cOfr FORTSE « Re VAFLed Py stitraEin af &he Hesagaetehe pl uggi ng

SCERW hSrEeFRYAE Y RNRERENIdH eheatpheteritoprhiidh@, SRitnhPhagtic vial
has bgen attached tqQ coll egi; the gastric secretions. A two hour sanple is

cRTERRPY t FPBEPPBRREs Bht $hilfe LY GIOTye S W21t fRSBGG ANt r enoyed and
 SlITbedln  thepkusgvsoiagreaiei kedn dusnte exueadsi i 5t ored Fal |y
in a vol une of . kg via.gastric_infubatio orty-five mnutes later the
plU W P scr ew’iéHégﬂgﬂ PRALIPOSE Pgﬁrgft‘é%]ﬁt e cat hetS BF tERhed to a
smal | pl¥M imgyi afhandctivehéngZedientsaille prefetablicthe H@nbeLsot i ons

© SRR TR el £<5R"BRE ol 2oH Finlgn 2 T  compounds arc o be

eval uated parenterally, -the-animal is injected ip or sc with the test

. eval uated parenterally, | ect ex h the test
TRitial 60 Matraninf KorkEReBror BitbychlER Bavd bR, Aol £670 10°.

be effective inhibitors of gastric secretion in animals including men,

- Brimblecombe et al., J. Int. Med. Res., 3, 86 (1975). Clinical ~
. evaluation of the histamine Hz_-receptor antagonist cimetidine
has shown it to be an effective therapeutic agent in the treat-
ment of peptic ulcer disease, Gray et al., Lancet, 1, 8001 {1977).
. Two of the standard animal models for determining gastric
antisecretoxry activity of histamine Hz—antag'onists are the
Gastric Fistula Rat and the Heidenhain Pouch Dog. The EDg,'s
for some of the compounds of this invention in these two animal
models are given in Tables 1 and 2, below.
' Determination of Gastric Antisecretory |
- Activity in ‘the Gastric Fistula Rat a k./

Male Long,'Evans rats weighing about 240-260 grams at
the time of cannula implantation are used. The design and
jmplantation of the stainless steel cannula into the anterior
wall of the fore-stomach are carried out essentially as
described by Pare et al. [Laboratory Animal Science, _2_1, 244
(1977)1. The. fistula 'ccmpéné.nts are designed and the operative
procedure is carried out exactly as describéd in the above
reference. Post operatively the animals are individually
housed in rolid bottom cages with sawdust and are allowed food
and water ad libitum throughout the entire recovery period.
‘Animals are not used for test purposes for at least 15 'days"
after the 6perétive' procedure. |




- 23- (contrbl secretion) and the aninmals are injected either ip or sc with
the test conmpound in a volune of 2 m/kg. An additional two hour sanple is.
cotlected and its secretions are conmpared-to those of the control per8g¢d to
determ ne-drug effects. The sanples are centrifuged and placed, in a
graduated centrifuge tube for volune determnation. Titratable acidity is
nmeasured by titrating a one m sanple to -g~<.0 with 0. 02N NaCH, using an
Aut oburet and an el ectronetric pH neter (Radionmeter). Titratable acid
output is calculated in mcro- equivalents by nultiplying the volunme in
mlliliters by the acid concentration in mlIiequivalents per litero., . .
Results are expressed e p%?x’:’éﬁisi ARPLEERSRYr Bt P\fg'ot”(?dcé"ﬁtq"ﬁﬁ ﬂiaEP%bgﬂ-
Dose re_sponss‘ollctmy%@f@lJs@fnéféuehedteediﬁesgrmlc?ameaﬁe dal hiegired h;mmc-,dCi-
regressi on anal yses. At | east ree.rats are _used.at .ea 0S l evel an
a nini mum of taFR bR %%%et?eﬂi@#geﬁ?‘é"ﬂt'i tSe §oPEN R i %Q)nea ﬁ%%ﬁb e‘éﬁédose
response SUrgieoma¥h 6fds1éd | @entlyGaithi 50AN0I BACOE! euymAskildirte) dm diwrilled
Hei denhai n Pouch Dog Prior to_surget e Lody. ang..hbl d,qnﬁﬁgsi Vi3
profiles ar ¥dbt5i Hgdr%{wavzanaggSg%gﬁéﬁ?kf”ggéggggm t%gt&gg:%é_‘r‘ﬁ eanr{ 0
sel ect ed femsdrewed sinfwgshar eannutandheglacehofi $duge plapgg3n@DHicraw and tha
Pi t man- Moor e)_ and_hopsed.i n_gen ~a0h 0Bk s QUALERLS Gk A MU MeRKSIy
observati on %aoéi ﬁ%i%iljaec?l dd?%e%sggé%‘nrayﬁ%g%oﬁe apparaegt . a[r)ogs gar e fasl'fie*dng\/vi th
wat er ad | i b4@ uem 2Xompur5penovide sndgddycmARdgihesiTRS ot &F viih cage
SOd'u”‘Pem”ﬂggﬂa(é$¥@n$§proximately 1.5 cm wide and 25 cm long running

L down the center to accommodate the catheter which hangs through
' it. In this way the rat is not restricted and can move freely
_about the cage during collection periods. The remainder of the
assay is carried out as described by Ridley et gl,_[Reséarch

Comm. Chem. Path. Pharm., }1} 365 (1977)].

Gastric secretions collected during the first hour
after washing the stomach are discarded as they may'he contam~
inated. For oral evaluation, the catheter is then removed from
the cannula and replaced with the plugging screw. Water
(2 ml/kg) is administered orally via gastric intubation and
the animal is returned to the cage for 45 minutes. After this
time the plugging screw is removed and replaced with a
catheter to which .a small plastic vial has been attached to
collect the'gastric secretioﬁs; A two hour sample is collected
(thiS'reéresents the control secretion), the catheter removed
and replaced with the plugging screw. The test drug is now
administered orally in a volume of 2 ml/kg via gastric
intubation. Forty-five minutes later the plugging screw is
again rehoved, replaced with the cathetex attached to a small
plastic vial and another 2 hour sample is collected. The
secretions in the second sample are compared to those of the
control sample iﬁ order to determihé the effects of the test
drug. '

~xjhen test compounds arc to be evaluated parenterally,
the animal is injected ip or sc with the test compound vehicle
in a volume of 2 ml/kg immediately afteoxr discarding the

P L )

initial 60 minute collection. A two hour sample is collected



25-30 ng/ kg iv. Subsequent anesthesia is maintained wth nethoxyflurane
HBﬁnan Moore). A m d=tine linea al ba incision from xi phoi-d to unbilicus
prOV|des good exposure and ease of closure. The stomach is pulled up into

the operative field, the greater curvature stretched out at multiple points

"“and -24- cl anps placed al ong th@3sel ected.line of incision. The pouch

i s made fromthe corpus of the stomach so that true parietal cell juice is-

bt A d.s Th | d
o' Fi@Bheriio docibenlnd \pf PLRYSIMBAAAE Lie! SRTeheTa MILEAIMSLS 0 |
di meRS§i idha eath%‘cvmmmotm@ ein mwobumdoﬂaekm&z’kps Appl Physiol ., 14,
138 G433 ¥ibnaloth P RRAA 'é’zﬁﬁ%le dfgscﬁif?%gacﬁﬁadl\@st Repdes Rl otics and an

analge5|c They -are al |'owed recovery er]nenfs are

carr PE& S@PH@?ﬁﬁu$Q(ﬂhQﬁﬁrﬁﬁvﬁBe quﬁrglepeaé@@dtovéanmmm1ﬁ¢4dkdmmrs)

. W t hefi@eersad I|b|tun1pr10r to each experinment. The dogs are placqupn a
sl'ing and a saphenous vein cannul ated for drug adm nistration H sTam ne

as the base (100 [ERR]) and chl orpheniram ne mal eate (0.25 ng/kg/ hr) are

i nfused cont|mheusamﬁmdséhﬂéﬂdgﬁtﬁﬁfébéa/iﬂ&dﬁiégeé EHVXa%QdéHLBHP” punp.
on _are al s.to reach~a steady state

Ni ne tes wed for the
o; a§¥8%%&¥BSF %Q§thﬁ¥q?u§%ﬁ *ﬂaFﬁﬁﬁaJ %h??%éapéénﬂﬂm®L4§
admi mssmeasdrednbgmﬂ;amdiﬁng/\nd fbﬂ&eq:ses&rﬁp:egowepm n7aovekeme gfosgy 5 M/ kg °

over 0 d.pe n ies are tp be carried out, the drug
i s Qogfsﬁgggg 8BV?%&%%§1F§% ? PR TR 1Py WFFEﬁ I nfusi on of
(Radlometer) Titratable acld output is calculated in micro- :

equivalents by multiplying the volume in mlll;lluers by the v
acid concentration in milliequivalents per liter. | |

Results are expressed as percent inhibition relative
to control readings. Dose response curves are constructed and .
EDgq, values are calculated by regression analyses. At least
three rats are used at each dosage level and a minimum of
three dosage levels sre utilized for determination of a dose
response curve. '

" Determination of Gastric AhtiSecretory

" Activity in the Heidenhain Pouch Dog

Prior to surgery, hematology and blood chemistry
profiles are obtalned and an assessment made as to the genezal
health of selected female aogs. Dogs are vaccinated with
Tissue Vax 5 (DHLP - Pitman-Moore) and housed in general
animal quarters for four weeks' observation so incipient
diseases may become apparent. Dogs are fsstsd with water

ad libitum 24 hours prior to surgery.

Anesthesia is lnduced with Sodium Pentothal (Abbott)
25-30 mg/kg iv. Subsequent anes the51a is maintained with _
methoxyflurane (Pltman—Moore). A mld-llne linea alba incision
from xiphoid- to umbilicus provides good exposure and ease of
closure. The stomach is pulled up into the operative field, |
the greater curvature stretched out at multiple points and -
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the..secret agogue is.continued and 15 m nut e sarrpl es of the gastrl C JUI ce
are taken for 4.5 hours. Each sanple is g(easured to the nearest. 0.5 m and ~-
titratablg acidity is determ ned by titrz ‘*ng aln sanple to pH 7. S»wth
0. 2N NaO—I usi ng an Aut oburet and an el ectronetric pH neter (Radione
Titratab¥e acid output i's calculated in nicroequival ents by nultiplying the
vol ume i n glamhpki p2asddy Alvhpdie m&eatlhmeiofnihthMLal €flie peuch

liter. Result resse r n
r eadi ngs. éaagsrf)gﬁ%e%% r\%e‘%spé{rjsg og% lfé ﬁ&h&%ﬁd kﬁ% {81:41
cal cul at edcbiclr dyicesiion clrtaliyewt. Rlemis 308 &ﬂogheacerpasdmmﬁéhxdose
level and galbRkEHM Okl A | rmn n
of a dose response curve. * ?%re“%% f%ﬁéﬁé Wé'%]? ’2?1 éaq.}%aif.iy
r egi st er ediReEReRatRYiAL ﬁé‘cjblaﬂs Nk icy PekoinlcritiTodpoeasions @nd
di atomcgélﬁtﬁéﬁﬁtantbnatf%rf Py %rﬁ(fﬁm.l]?ﬁis ¥, LABPEL APHLRI A S, Gy N
i n degre antdg gsj? - 26- Tabl
L 13 S Post operat:l.ve].y, dogs are medicated with anti-
l_not:.cs and an analgesic. They are allowed 2-3 months for
- recovery. Experiments are carried out in the following way:
Dogs are fasted overnight (+v18 hours) with water ad libitum
- prior to each experiment. The dogs are placed in a sling and
‘& saphenous vein cannulated for drug administration. Histamine'
N as the base (100 pg/kg/hr) and chlorpheniramine maleate (0.25
mg/kg/hr) are infused continuously (in a volume of 6 ml/hr) with
- a Harvard infusion pump. '

Ninety minutes® :infusion are allowed for the dogs to

. reach a steady state of acid output. At this time the drug or
normal saline (control) is administéred concomitantly with the
secretagogue in a volume of 0.5 ml/kg dver a 30 second period.
When oral studies are to be carried out, the drug is adminis-
tered via gastric gavage in a volume of 5 ml/kg. I:ifusion of
the secretagogue is continued an_d' 15 minute samples of the
gastric juice are taken for 4.5 hours. Each sample is

' measured to the nearest 0.5 ml and t:.tratable acidity is
determined by t:.trating a. 1l ml sample to pII 7.0 with 0.2N NaOH,
using an Autoburet and an electrometric pH meter (Radiometer).
Titratable acid output is calculated in microequivalents by
multiplying the volume in milliliters by the acid concentrat:.on

P in milliequivalents per liter. '

Results are expressed as percent inhibition relative
to control readings. Dose response curves are constructed and
EDgq va'lues are calculated by regression analyses. From 3 to
5 dogs are used at each dose level and a minimum of three
dosage levels are utilized for determination of a dose response
curve.

* Registered Trade Mark.




Gﬁfzrlc Anti secretory Act|V|ty in the Gastric Fistula Rat [ERR] sc

ncy Ratio Conpound [nnles/kg] Ecinetidine = 1 0]
Cneti di ne . 8 1.0 Compound of
Exanple 1 .. . 0. D23.m”ﬁa‘h 162 -(-0.011-.0.037) . (77-328)*

- Conmpound of Exanple 2 . <1 >4 Conpound of
‘Exanpl e .3 ~4 ~1 - Conpound of Exanple 9

+ 0.055 61 (0.016- q¥% (20-204) Conpound of Exanple 10
0. 08 48 (0.04-0 ( 21-97) Cbnpound of Exanpl e 10j
0. 044 88 (0.0Q19-0. 09) 1 ound of Exanple | Om
0.7 Celite is g reggsgsredjtrademark °(f2é% 1grrrpound of Exanple 11
% %@lee Prodacts CEQPGQaQKDQ ) diatomadebuslGr€npound of Exanple 12

4 (0.046-0.17) (22-90) Conpound of Exanple 14d

0. 031 124 (0.016-0. 056) (62-243) *nunbers in parentheses

are 95% coghi dﬁaceomwmg exatiplebablad 2 HeamiatotAnes seceegdvgnAct Ivity in
t he
in degrees Centxgrad



Héidenhain Pouch Dog ED50 Pot ency Rati o Conpound

[ ERR] [cinetidine = 1. 0] (INTRAVENCUS) Ci netidi ne

2,18 . 1.0 (1.48-2.95) * Compound..of Exanple 1

0.024 - 87 (0.01.9-0.029) (62-3.17)* Conmpound of 38
Exanpl e 2 ~20 Corrpound of Exanple 9 '

~40 Gonpound of Exanple |O -26- >40 (ORAL)

G neti di ne 3.29 : 1.0 (1.05-5.19)
Conpound’ of Exanple 1 0.16 ' - 25 (0.10-0.22)
(14-40) Conpound of Exanple 9 Table 1 ~20 *nunbers

I n parentheses are 95% confidence limts -28- Exanple 1

1- Ami no- 2- ( 3-( 3- plperldlnonethvlphenoxy) propyl am no] cycl obut ene 3, 4-di one
A sol ution of 3-(3-pi p3IENEhEEASERIREGN Y AR TL Ak z:gggftbm t he

di hydrochl oride, 4.46 g; 13.9 mMyfs)riPeSEEa aggPr d- ing to published
U. K. Patest Application 2,023,3. 33T 40t ofmet hanol was added all at

once to a solution of |, 2-dinethoxy- cycl obutene-3, 4-di one (1.97 g; 13.9
mmoles) in 40 ms of nethanolﬁ :

EDSO sc Pot;ncy Ratio B
Compound : [umoles/kg) [cimetidine = 1.0
\ Cimetidine : 3.8 1.0
(2.3-5.5)%
Compound of Example 1 - 0.023 . 152
{0.011-0.037) (77-328)*
Compound of Example 2 R >4
Compound of Example 3 ~v4 nl
Compound of Example 9 | . 0.055 61
(0.016-0.14) | -+ (20~204)
Compound of Example 10i - 0.08 48
e ' (0.04-0.16) - (21-97)
Compound of Example 10j ) 0.044 ' 88
| : ‘ (0.019~0.09) {36-211)
Compound of Example 10m " 0.7 5.4
.  {0.36-1.4) (2.1-12)
Compound of Example 11 0.067 50
' (0.02-0.18) 15-169)
Compound of Example 12 0.094 a4
: o (0.046-0.17) (22-30)
Compound of Example 144 . 0.031 124
LT | R {0.016-0.056) ... (62-243)

*numbers in parentheses are 95% confidence limits



that had been cooled to [ERR] in an ice-mater'bath._ After 2 hours at
anbi ent t-enperature, the-soluti-cn-was cooled to [ERR] and excess anhydrous

'.1annDnia was bubbled into the solution for 5 m nutes. The m xture was *

stirred at anmbient tenperature for 18 hours and then filtered to give 4.35
g 36 product. The product (4.20-837~12.2 mvol es) was suspended in 40 nL of
95% aqueous et hanol and 6.11 nL (12.2 nmol es) of aqueous 2.0 N HCl1 was
‘added with stirring. The sol iqggqps filtered through Celite, cooled at O
for 17 hours, and then filterg%gie—gnve 4.33 g of the title conpound as its
hydrochl ori de salt, np 254-2570. Anal. Calc'd. for [ERR]: C, 60.08; H,
090 N 1 O0caBlua AAeil e rcdis @) 0 WERR) G 59731 R
6.97;, N, 11.14; AT TTO=2=X2=

(5- di net hyl ami nomet hyl Ezifenpain@omgh By - et hyl ami no] cycl obut ene- 3,
4-di one A solution of 2-[(5-dinethylam nonethyl-2-furyl) -

met hyl t hi o] ethyl.am ne (2.89 g; 13.5 mol es) [ prepared according to'f%e

pracedure described in Belgi an_ Pat pnf 857 388] in 20 m of nethanol -
apded dropw se over a perlod of 30 tes to a coldyégiﬁ%ysﬁagi d SD|UtI0n
of 1, 2<mrf§hox¥cxﬁlobutene , 4- dlon 92 g, 13.5 nmpl es) 1 n 50 mL of
net hanol . ours at anbi ent® g H%us%Fu?%%% Tak- 8bol ed to
5 --29- -and excess anhydr gus anmoni a was bubb ed into the solution for
(INTRAVENOUS) o |
Cimetidine 2.18 : 1.0 L
' (1.48-2.95)* - [
Compound of Example 1 0.024 ' 87
{0.01.9-0.029) (62-117)%
Compound of Example 2 - ~ 20
Compound of Example 9° B T ag0
‘Compound of Example 10i ) ' _ >40
(ORAL) _ -
Cimetidine _ 0 3.29 1.0 (]
(1.05-5.19)
Compound of Example 1 0.16 ' ‘ 25
Compound of Example ¢ . ~20

*pumbers in parentheses are 95% confidence. limits



»

5 mnutes. The m xture was stirred at anbient tenperature for 18 hours and
then filtered to give 2:.48 g of the title conpound np 227-230 (dec.). An
analytical sanmple was prepared by recrystallization from 95% aqueous .
et hanol and then from nethanol.,, and was drjed in vacuo over P205 for 18 40
hours to0 gi've the title conpound as a nom481 abl e sticky solid; the NWR
spectrum (100 MHz) in d6 di nethyl sul foxi de showed the presence of
approximately 0.2 noles of methanol. -Agglnof@l ¢ d. for [ERRI: C  54.01; H,
6.32; N, 13.31; S, 10.15. Found (corr'—fcr-e—ﬁﬁ%)[ERR]) C, 53.72; H

6.07; N, 14.01; S, 10.51. Exanple 3 1-Am no-2-(2-

(5- d'nEthylQﬂhﬁﬁmajﬁu[§L(iuﬁib@ﬁiﬁiﬁﬁﬁéf%ﬁﬁnhenoxy)DLOAfldmlno]c rclobutene-
et hyl am no) Cyctobutrene- 3, 4-dir one A soratrion of -

2-[(5- di met ByldagileReet hyl - 2-t hi enyl )- net hyl thi o] et hyl ami ne (2.06 g: 8.94
ol es) [prepared according to t he procedure described in Bel gi an Pat ent

867, 105] ¥n 20 nL of. d all_at,once t |

sol ution of 1,2-dinet %’ﬁ 33t rarmu?&vaweghvsv &"ﬁ%ﬁr’é%)"rr%%lu

mL of nethaﬁ@&omNHhE‘diﬁydnnﬁhldtlﬁabrennst@npblaﬁummp1tbe §plrtpzoedvaiccord-
cool ed to [E and Y, Q b e the s Iutron 5
for 5 mnut é‘? %ﬂfﬁée(@aqg xg’tr%J 35911 lh‘é % anﬁr éﬁtﬂ grrpgr At £F
and then fi hﬁe&:hadad]o wii s/ adtiésb aglbfa’prmmretto Recsqkuah.bnzatr dn 2HdomedI by~
aqueous et hgnal ed und, [ ( ) §
for [ERR: & %m@% + hgéé’é;’i‘r’\r (P er §Py LR o6 o8 &OAg% (fc?’qu’h““”
5.76: N, 12that had been cocled to 5° in an ice-water bath. After 2 hours

[\, at ambient temperature, the scluticn was cooled toc 5° ard ex

/]

es5

(J

- anhydrous ammonia was bubbled into the solution fer 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 mI, of 95% aqueous ethangl and 6.11 mL (12.2 mmoles} of aguenus
2.0 X HCL was added with stirring. The solution was filtored '
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. fof C)gH,CIN;0;: C, 60.08; H, 6.90; N, 11.06;
. : ci, 9.33.
Found {(corx. for 0.28% Hzo): C, 59.73; H, 6.97; N, 1l.14;
‘Cl, 9.36.

Example 2
ol e ————————

1-Amino-2-{2- [(S—dlnethvlanlno LthYl 2-Luryl)m~tnvxchaoj~

ethvlamino}cyclobutene-3,4~-dione

A solution of 2~[(S-dimethylam*nomethyl—z-furyl)w

o methylthiol ethylamine {2.89 g; 13.5 nmoles, Iprepared according
; | to the procedure descrlbed in Belgian Patent 857, 388] in 30 n |
of methanol -was added dropwise over a period of 30 nlnutes to &
cold (5°) stirred sclution of l,2—dimethoxycyclobﬁteha—3,4-
dione (1.92 g; 13.5 mmoles) in 50 mL of methanol. After 3

hours at ambient temperature, the sclution was cooled to 5°




S, 19.69. -30- Exanple 4 2-{2-1
(5- D et hyl am nonet hyl - 2-furyl ) net hyl t hi o] et hyl am no}-1 -
hyl am nocycl obut ene- 3, 4-di one A sol ution of

%(5 di et hyl am nonet hyl - 2-furyl)- nethylthio]ethyl am ne (2. 89 g; 13.5
mmol es) in 30 nL of nethanol was added all at once to a cold (50) solution
of 1, 2-di met hoxy- cycl obutene-3,4-dione (1.92 g; 13.5 mmoles) in 50 nL of
ivet hanol . After 3 hours at anbient tenperature, the solution was cooled to
[ERR] and excess anhydrous nethyl anmi ne was bubbled into the solution for 5
m nutes. The m xture was stirree2er 18 hours at anbi ent tenperature,
evapor at ed under reduced pressure and then triturated with acetonitrile and
filtered to give 2.9 g of crude product. The product was placed on 40 g of -
si | iand g%?fC?%oa%ndﬁ%ﬁ)a%aném vast bgbbél&éd ipyrof [tdsh smm\otrﬂa:trom@gphy usi ng

a gradm{ut@ytlmeqﬁ ®ehpa a Al ishe; tions were
eva g} conbfnid |gﬁﬁgtgggggLBtrgajg§ggn%ﬁgkﬁ§{coa IE™d and

evagﬁ W § da athen yhilkered kosgive wadst gi ofir dhed tiitile anm:nmrti; |l e and
filtnfy cxb2-@pve(dde.yitl e conpound, mp. 176-177.5. Anal.- Calc'd for

[ERR] C, 55.71;, H 6:54; N 12.99; S 9.91 Found (corr. for 1.86% [ ERR] ) :
C, 55.46; H, 5.39; N, 13.14; S, 10.30 Exanple 5 2-{2-
(5- Di met hy| amizepraxidngt 2oali eamplepalypbpalebhylaMede Jetlk11i zation

from 95% agueous ethanol and theg.from methanol, and was dried
in vacuo over P2O5 for 18 hours to give the title compound as a S
non~friable sticky solid; the NMR spectrum (100 MHz) in ./
d6 dimethylsulfoxide showed the presence of approxlmatelf 0.2
moles of methanol. '
Anal. Calc'd. for Cy4H;9N303S8+0.2 CH,0: C, 54.01; H, 6.32;
N, 13.31; s, 10.15.
Found (corr. for 0.54% H,0): C, 53.72; H, 6.07;
' N, 14.01; s, 10.51,
Example 3 ~
1-Amino-2-{2~[ (5~-dimethylaminomethyl-2-thienyl)methylthio]-
ethylamino}cyclobutene-3, 4-dione

A 'solution of_2-{(S-dimethylaminomethyl-z-thieﬁyl)-
methylthio] ethylamine (2.06 g; 8.94 mmoles) [prepared according
to the procedure described in Belgian Patent 867,105) in 20 my,
of methanol was added all at once to a coid_(5°) solution of
1,2-dimethoxycyclobutene~3,4-dione (1;27‘93 8.94 mmoles) in
20 mL of methanol. After 3.5 hours at émbignt temperature,
the solution was cooled to 5° and excess anhydrous ammonia was
bubbled into the solution for 5 ﬁinutes. The mixture vas
stirred for 18 hours at ambient temperature and then filtered
to give 2.66 g of product. Recrystallization from 95% aqueous
ethanol yielded the title compound, mp 240-243° (dec.).

Anal. Calc{d. for Cy,H;gN;0,S,: C, 51.67; H, 5.88; N, 12.91;.
_ } S, 19.70. ) S
Found: €, 51.60; H, 5.76; N, 12.87; -
- S, 19.68.. |



met hyl am nocycl obut ene- 3, 4-di one A sol ution of
2-[ (5-di met hyl am nonet hyl - 2-thi enyl ,- nmethylthio]ethylamne (1.32 g; 5.73

nmol es) in 20 nL of nethanol was added to a cold [ERR] sol ution of

| , 2- di met hoxycycl obut ene- 3, 4-dione (814 ng; 5.73 mmmoles) in 15 nL of . _
nethanol After 3.5 hours at anbient tenperature, the solution was cool e

to 5. ahd excess anhydrous nethyl ani ne was bubbl ed into the -31-
solution-for 5 mnutes. The mxture was stj dﬁd for 70 hours at anbient
tenperature and then filtered to give 1.38 g of product. Recrystallization
from et hanol yielded the title compound, mp. [ERR]. Anal. Calc'd for

[ERR]: C, 53..07; H, 6.23; N, 12.38; S, goynd:  C, 53.18; H 6.21; N
12.25; S, 18.94 Exanple 6 | - Ami no-2-{2-

(5-di met hyl am nonet hyl - 4- net.hyl - 2-t hi enyl ) -

met hyl t hi-0) et hyl-p-yode o engn fhdnsh on

2-[(5b- dln%fhylanTﬂUﬁErﬁyT‘ﬂ BT T i
12. 3. nmol es) [ ASEpuiadid q @Bire described in publlshed
Uni t ed Ki ngdom Pat ent Appllcatlon 2, 063 8751 and

2 o, 2, et oxy oyl oDt et % (% B STl S0 L 21
to give 3.72 grefthyladiic]etiidemirial (2288 ipn Ismmﬁmwenuswtxhnn@f @8¥Bana !
3.1 g of the tk}'ff‘aag%’éﬁi at once to a cold {5°) solution of 1,2-dimathouy-
; _ cyclobutene-3,4-dione (1.92 g; 13.5 mmoles) in 50 mL of
o : methanol. After 3 hours at ambient temperature, the solution

was cooled to 5° and excess anhydrous methylamine was bubhlad

3
)

into the solution for 5 minutes. The mixture was stirred for -
18 hours at ambient temperature, evaporatcd under reduced

-l e baa wen e b

pressure and then triturated with acetonitrile and filtered to
give 2.9 §_of crude prodact. The product was placed on 40 g

of silica gel (230-400 mesh) and chromafographed by flash

chzr omatography using & gradient elution of methanol-aceton 1itrile.

L R ST R RN DA g v S .

The approprlate fractions were evaporated, then combined in
methanol, treated with charcoal, filtered and evaporated to

near dryness. The solid was triturated with acetonitrile and

6 e we s D m e

Eiltered to give the title compound, m.p. 176-177.5°.

] Anal. Caic'd for C15321V3 3 c, 55.71; H, 6.?4;-N, 12.99;
_ . S, 9.91
Found {(corr. for 1.856% HZO): C, 55.46; H, 6. 39 N, 13. 14-
S, 16.30
1 ' _ - Example 5

- 2={2~[ (5-Dimathylaminomethyl-2~-thienyl)methylt thiclethylamino}-1
methylaminocyclobutene-3,4-dione '

A solution of 2~ (5-~dimethylaminomethyl-2-thienyl;~-
methylthio]ethylamine (1.32 g; 5.73 mmoles) in 20 mL of methanoz
was added to a cold (5°) solution of 1,2-dimethoxycyclobutens-
3,4-dione (814 mg:; 5.73 rmoles) in 15 mL of methanol. After
3 5 hours at ambient temperature, the solution was cooled £o
5° and excess anhydroua methylanlne was bubbled into the

[P PP,
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The product (3.1 g; 9.13 mol es) was suspended in 40 nL of methanol and
1.52 .nL. of aqueous 6.0ON HCl was added with stirring. The nixture was
filtered and the solid was recrystal- lized from aqueous nethanol to give °
the t4{fl e conmpound as its hydrochloride salt, mp. 202-205. Anal. Calc'd
for [ERR: C, 47.93; H 5.90; N, 11 18; S, 17.06; Cl1, 9.43 Found (corr.
for 0.38%[ERR]): C, 47.74; H, 5.79; N, 11.441 S, 17.21; d, 9.42 - 32-
Exanpte 7 1- Am no-2-[ 2-[(5-pi peridi nonet hyl - 4-net hyl - 2-t hi enyl ) met hyl t hi o] -

' “et hyl ami no cycl obut ene- 3, 4-di one The general procedure of Exanple 6 was

repeat ed except that the 2- (S-di neffwl am nonet hyl -'4-net hyl - 2-t hi envl)
met hyl - thio]ethylamne utilsized therein was replaced by an equi nol ar
anount of 2- (5-piperidinonethyl-4-nmethyl-2-thienyl nethylthio]- ethylam ne

[ prep Oy G e 0r 0GR B «A8SH WhRad d by i d,4ni t ed Ki ngdom
Patensb%ggﬁﬁgafggﬂ 2?%@3,852]. Thgﬁbrqduct @3%§F%Eg%_§$ﬁn%¢ﬂé?uV€F;
suspef¥e@mpient Femperatigf anghdhem fhltereg i give N HO gwes added with

stirrpegductie Rewiryisealas Fdtilcy TN ethmcioly thiss recs yeiglli zed from
aqueous ethagpl to glv% he title conpound as i'ts hydrochloride salt, mp.
150- 1§9mpound, m.p.als) .'jé§|.dd for [ERR]: C, 51.97 H, 6.30; N, 10.10; S,
15.41; Cl1, 8.52 Found (corr. for 1.58% H20): C, 52.05; H, 6.33; N, 10.37;
' Anal. Calc'd for C15821N30252:' C, 53.07; H( 6.23; N, 12.38;
8, 18.89 '
Found: C, 53.18; H, 6.21; N, 12.25;
S, 18.94

Examgle_G_

1-Amino-2-{2-[ (5-dimethylaminomethyl-4-methyl-2-thienyl)~
methylthio) ethylamino }Jcyclobutene-3,4~dione

) A mixture of 2—[(56dimethy1amiﬁbmethyl—4~methyl-2-
thienyl)methylthio]ethylamine (3.0 g; 12.3 mmoles) [prepared
according to the procedure described in published United Xingdom
Patent Application 2,063,875] and l-amino-2-methoxycyclobutene-
3,4-dione (1.56 g; 12.3 mmoles) in 50 mL of methanol was stirred

: at ambient temperature for 18 hours and then filtered to give s
3.72 g of product. Recrystallization from 95% agueous ethanol
gave 3.1 g of the title compound.

_The product (3.1 g; 9.13 mmoles) was suspended in 40
mL of methanol and 1.52 mL of agueous 6.0N HCL was added with
stirring. The mixture was filtered and the solid was recrystal-
lized from aqueous.methanol to give_the title compound as ‘its
hydrochloride salt, r.p. 202-205°.

- | .93; .90; N, 11.18;
3na1. Calc'd for_C15H21N30282hC1. c, 47.93; H, 5.90; N, 11.18
o _ . : S, 17.06; C1, 9.43
‘Found (corr. for 0.38% H,0): C, 47.74: H, 5.79; N, 1.41;
' ' S, 17.21; Cl, 9.42



S, -15.24; d, 8.16 Exanple 8 |-Am no-2-

(13- (3-pi peridi nonet hyl phenoxy) propyl am no] cycl obut ene 3, 4-di one A solution
of* 3- ( 3- pi peri di nonet hyl phenoxy) propyl am ne (fromthe di hydrochl ori de,
43.37 g; 0.135 noles) in 250 nL of nethanol was added to a suspension of

| - am np- 2- et hoxycycl o- butene-3, 4-dione (17.16 g; 0.135 noles) in SSQQﬂ_
of nmethanol and stirred at anbient tenperature. After 22 hours, the

m xture was filtered to give 38.0 g of prodgg}d The product (38.0 g; 0.111
nol es) was suspended in 375 nL of aqueous 95% et hanol and 55.3 nlL of
aqueous 2.0N HC was added with stirring. The mxture was filtered to glve

40.5 -33- g of the title conpound. _agx glqurochlorlde salt, which is
i‘dentical to the product prepared in ExampT e he product was further
purified by dissolving:-in-30 -agueous.-.et hanol then filtered through a pad of
silica gejAandlpéméggrze&agéKétaﬂnandd&hem&ﬁh'd-ﬂeﬁétﬁ QLQL%ngE q¥%gy Al 101 -
et hanol to"yi ebghay SRS ! rachl .salt of t —41--
[ ERR] . Anal. Ca“tfd-For—#Eiéigggtgﬁchvé;8 HIE 90; N, 11 06; d, 9.33

Found: C, 59.82; H 7.10; N, 10.87; C1, 9. 47 Example 9 .
| - Ani no- 2- [ 3- (3- dlnEthy'@HéneaﬁéPxipBEBBé&LBéon'%Qh&%&%y% was repeated excent
that the 2~ [(S—dlmethylanlnomethy1~4—methy*-2 thlenVI)ne+hy1— -
thlo]ethylamlne utilized therein was replaced by an equimolar
amount of 2-[(5-piperidinomethyl- —4-methyl-2-thienyl)methylthiol-
o ethylamine [prepared according to the procedure describead in
published United Kingdom Patent Application 2,063,875]. The
product (3.64 g; 9.6 mmoles) was suspended in 50 mL of ethanol
and 4.8 mL of aqueous 2.0N HCl was added with stirring. The
mixture was filtered and the solid was recrystallized from
aqueous ethanol to give the tltle compound as its hydrochloride
salt, m.p. 150-157°,
" Anal. Calc'd for c18 Hy Ny oﬁsznc1: C, 51.97; H, 6.30; N, 10.10;
S, 15.41; c1, 8.52
Found (corr. for 1.58% H,0): C, 52.05; H, 6.33; N, 10.37;
' S, 15.24; C1, 8.16

: ‘ . o | Exémgle 8

'y l-Amino-z-[3-(3-piperidinomethylohenoxy)propvlamino]cyclobutene

i 3,4-dione

A solutlon of 3- (3—p1per1dlnomethylphanoxy)propvlanwne
{(£rom the dlhydrochlor de, 43.37 g; 0.135 moles) in 250 mL of
. 'methanol was added to a suspension of 1- amlno-z-mothcxyryclo~'
i butene—3,4—dioné (17.16 g; 0.135 moles) in 350 mL of methanol
and stirred at ambient temperature. After 22 hours, the mixtusc
was flltereo to glve 38 0 g of p roduct.

~The product (38.0_g; 0.11) moles) was suspended in
375 mL of aqueous 95% ethancl and 55.3 mL of agqueous 2.0K HCL
‘was added with stirring. The mixture was filtered to give 40.3

Attt ot s o et bmm e 14 5 1eb san e e e



&

but ene- 3, 4-di one A m xture of 3-(3-di methyl am nonet hyl phenoxy) propyl - am né
(1.41 g; 6.77 nmmol es) [prepared according to the procedure described in
Bel gi an Patent 867, 106] and 1-am no-2-nethoxy- cycl obutene-3, 4-dione (0.86 "
6.77 mmoles) in 40 nL of methanol was stirred at anbient tenperature for
hours and then filtered to give 1.95 g of the title conpound. The .
product " (1.95 g; 6.43 mmol es) was suspended in 35 nL of ethanol and.3.21 nL
of 2. ON aqueous HCl was-added witdg3stirring. -The m xture was filtered and
the solid was recrystal- |ized from aqueous ethanol to give the
hydrochl oride salt of the title conpound, mp. [ERR] Anal. Calc'd for

ERR 6 2..37; 43 .C, . 96.25; H, 6.56;
[ k2°§6th% ti%.&ezfo%p%%é\'eé &y %’oéxgt affa ?oc‘élah?% b Exanple 9
|s reﬂeateﬁale%QeGhEt@apdﬂm;&?rqﬁhnhdnﬂdnﬂanmpkﬁmmhylphenoxy)propylan1ne

utilized therein is replaced by an equi nol ar anount of (a) 3- o
(3- pyrrol|d|nornethylphenoxy)propylanlne (by 3-[3- (2- nethylpyrrolldlno)

met hyl phenoxy] Theopyedtick ¥as durther purified by dissolving in 26
- 3-[3 h | )18 D

3- [3a geangtg §E§¥%g?| l&?ﬁ%} M%;?glxy] %r ogiy)ﬂa?né{nnen"'e in)%ca gel and
- 3-(3¢ P3HQ|FH5EQF gftallized from agqueous

3- [3e£ﬂahamre&y9hegalal&@h&&um%%ph@@&%&hﬂb&&ﬂbﬁ@dﬁ% of the title
compound, m.p. 257-259°

Anal., Calc'd for clg 25N;0;HCL: €, 60.08; H, 6.90; N, 11.06; ~
Cl, 9.33 °
Found: C, 59.82; H, 7.10; N, 10.87;
' CL, 9.47
Examgle 9

l—Amlno-Z—[B-(3-d1methylam1nonethy1phencxy}broAjlamlno]cybLo-

butene-3,4-dione

A mixture_of'3-{3-dimethylamihomethy1phenoxy)prapyl-
‘amine (1.41 g; 6.77 mmoles) [prepared according to the procedure n
described in Belgian Patent 867,106] and l—aninb-z-nethoxy- 14
cyclobutene—3 4-dione (0.86 g; 6.77 mmoles) in 40 mL of methano] :
was stirred at ambient temperature for 20 hours and then
filtered to give 1.95 g of the title compound.

The product (1.85 g; 6.43 mmoles) was suspended in
35 mL of ethanol and. 3.2l mL of 2.0¥ agqueous HCl was added with
‘stirring. The mixture was filtered and the solid was recrystal-
lized from aqueous ethanol to give the hydrochloride salt of
.the title compound, m.p. 205-207°.

~Rnal. Cale'd for CjcH, N;0.HCL: C, 56.55; H, 6.52; N, 12.37;
CL, 10.43 o
Found: C, 56.25; H, 6.56; N, 12.36;
cl, 10.27 -



3-[3- (N-nethyl pi perazino ) methyl phenoxy] propylam ne, (h)
-[3-(1, 2, 3, 6-tetrahydro-1-pyridyl) net hyl phenoxy] propyl am ne, (i)
- ( 3- hexanethylene|n1nonethylphenoxy)propylan1ne (1)
(3- hept arret hyl enei m nonet hyl phenoxy) pr opyl am ne, (k) : . :
- ( 3- pi peri di nonet hyl phenoxy) but yl am ne, L%A_ 45
-(3- pi peridi nonet hyl phenoxy) pentyl am ne, (m _
3- (3- oct anet hyl enei m nonet hyl p' nenoxy) pr opyl ami ne, (n)
- [ 3- ('3-azabi cycl o[ 3. 2. 2] non- 3- yl) met hgl.pheraxyl propyl ani ne and (o)
0 3-[3-(3- pyrrol|no)nethylphenoxy)propylanrng—"resp ctively, and there is
~ thereby produced (a) 1-amino-2- 13- (3-pyrrolidinomethyl phenoxy)

~ propyl ani nol cyclo— but ene- geﬂeéhpkﬁréée&hﬁehb@r@&Bh@ihdg 38l bep@uRod ERBl. -

Anal . Calc'd for .QSR] g h 11 a, 9.69 Found (corr. -
for 0.55% [ ERRI3E 3-43- Hﬂes v%amwomftbz 1pppnogy) prppylamine vtiliz

ed

1- am no-B«3- [Bhéﬁeﬁmthglpypnabedlny)ﬂatéqhmhemaxyhﬁbaatlof
am nocycl obut ene- 3, 4-dione as its hydrochloride salt, mp. [ERR]. -35-
- Anal. Calc'd for [ERR]: C, 60.08; Il, 6.90; N, 11. 06 ad, 9.33 Found: C,-

59.97; 11, 6. 9&) B&(l@o@ﬁro[ﬁdlﬂométhglp;enoxy)propylamlne,
Ao, 2 L3 el G- L LR L 00 L bR b e,
_ (c) 3-{3-(3-methylpvrrolidino)methylphenoxy}propylamine,
(d) 3-[3-(4-methylpiperidino)methylphenoxy]propylamine,
(e} 3-{3-morpholinomethylphenoxy)propylanine,
(£) 3-[3-(4-hydroxypiperidino)methylphenoxy]propylamine,
(g) 3~[3-(N-methylpiperazino)methylphenoxy]propylamine,
(h) 3-[3-(1,2,3,6-tetrahydro-l-pyridyl)methylphenoxy]propylamine,
(i) 3-{(3-hexamethyleneiminomethylphenoxy)propylamine, '
(j) 3-(3-heptamethyleneiminomethylphenoxy)propylamine,
(k) 4-(3-piperidinomethylphenoxy)butylanine,
(l) 5-(3-pipéridinomethylphenoxy)pentylamine,
(m)_3-(3—octame*nylenelmlnomethylpnenoxy)propylamlne,
{n) 3-[3-(3~azabicyclo[3.2. 2]non—3-y1)methylphen0\y,propy;amlne an
(o} 3-[3-(3—pyrr011no)methylphenoxy)propylamlne, respectively,

and there is thereby produced

(a) l-amino—z—[3-(3—éyrrolidinomethylphenoxy)propylamino]cyclb--
butene-3,4~dione as its hydrochloride salt, m.p. 192.5-155°.

Anal. Cale'd for C., . H,.N.O.HCl: C, 59.10; H, 6.61; N, 11.49;

18723733
Found (corr. for 9.55% H,0): C, 58.92; H, 6.73; H, 11.61;
' cL, 9.41 :

(b) l-amino=-2-3-[3-{2-methylpyrrolidino)methylphenoxylpropyl-
aminocyclobutene-3,4-dione as its hydrochloride salt, m.p.
210-212°.



F

Anal . Calc'd for [ERR]: C, 60.08; H, 6.90; N, 11.06; Cl, 9.33 Found (corr:
for 0.26 H20): C, 60.43; 11, 7.02; N, 11.03; d, 9.31 (d)

1-am no-2-(3-[ 3- (4- nethylplperldlno)nethylphenoxy]propyl

amn no} Yjc! obut ene- 3, 4-di one, (e) |-am no-2- [3- _

(3- nor phol i nonet hyl phenoxy) pr opy| no] cycl o- butene 3, 4-dione, (f)

1-ami no- 2= 3- (3- (4-hydroxypi pet?di no) net hyl phenoxy]. propyl -
anino)cyclobutene 3,4-dione, (9

1-amng t hyl I nO henox ro

Lot 2 dnd B (P L D) PADG Q2 100881 BETBYEPERDYY, 11 o,
6;tet{ahy?r?dl pyrl?y;)rethylphenoxy]G%prmpykan1Eo}cyclobuteneh3|4hdi3ne)
m p. [ ERR ec | am 3zhexane epei m nopet hyl phendxy
propyl am no] - cycl obut ene- 3, 72 %n%ne as ??sgﬂydéo gfr e'ng ﬁlp 200- -
202. Anal. Calc'd for [Emm C, 60.9@},H9.4616; N, 10.67; O, 9.0Q_Found
(corr. for O. 28@6[ERR]) C, 61.25; ‘H, 7.14; N, 10.55; d, 8.61 (j)

- | -am no-2- hept t hyl enei ni nonet h Iphenoxy)propylan1no)

- cycl ugeﬁ%‘ %r¢§é§§3 %?“%ﬁhﬁ%ﬂﬂﬁﬁ? %ﬁ%ﬁﬁh& e tdutopipers ety bprERRlmins - 36- .
Anal . Caiyhl@ﬁwex{&%m—dﬁné?a@%té thy&r&?hlé\ln&é 41 EQURdp. 1690524 H
7.74; N18%L 33

Anal. Cale'd for C,gH,cN 303hCl Cc, 60.08; H, 6.90; N, 11.06; N
: Cl, 9.33 . W/
Found (corr. for 0.26%_H20): C, 60.43; H, 7.02; N, 11.03;

Cl, 9.31 o

(d) l-amino-2-{3- [3-(4vmethylp1per1d1ne;me*hylpheno>v;propylm

amino}cyclobutene-3, 4~dione, :

(e) l-amino-2-{3~ (3-morphol1nonethylpnenoty$propy*amlno]cycx0*

_ butene-3,4-dione,

(£) 1-am1no-2-f3-[’-(4-hydroxyp1pez1d1no)me+hylphenoxy]prong]~

amino}cyclobutene~3,4-dione,

(g) 1—an1no-2-{3-[3-(N-methylplpe:azino)methylphenoxy]propyl—

aminol}cyclobutene~3,4-dione,

(h) i-amino-2-{3-[3-(1,2,3,6-tetrahydro-l-pyr uyl)nethylnheno'yl— C;_

~ propylamino }cyclobutene-3,4-dione, m.p. 213-215° {dec.), '

(i} l-amino-2-(3-~ (3—hexamethylenexmlnomethylphendxy)propglam;nnI—

cyclobutene-3,4-dione as its hydrochloride salt, m.p. 200~

202°.
Anal. Calc'd f01 C20H27N303HC1. ‘C, 60.98; H, 7.16; N, 10.57:
| Ccl, 9.00
Found (corr. for 0.28% H,0): C, 61.25; H, 7.14; N, 10.55; ’
' cl, 8.61

(i) 1~aminb~2+[3—(34heptamethyleneiminomethylphenoxy)proleamino:“
.cyclobutenee3,4-dione, m.p. undefined, gradual decomposition
n200-240°.




(k) I-am no-2-14-(3-piperidinonet hyl phenoxy) but yl am no] cycl o-

but ene- 3, 4-di one, (1) 1-ani no-2-[5-(3-piperidinonethyl phenoxy) pentyl ani noj -
cycl obut ene- 3, 4-di one, (m

1- am no- 2-[ 3- ( 3- oct anet hyl enei m nonet hyl phenoxy) pr opyl am no] - Lo 48
cycl obut ene- 3, 4-dione, mp. undefined. Anal. Calc'd for [ERR]:" C, 68.54;
'H, 8.11; N, 10.90 Found: C, 68.42; H, 8.42; N, 11.10 (n) '

| - am rie- 2- {{3-[ 3- (3-azabi cycl o[ 3. 2. 2] non- 3-yl.) et hyl phenoxy] - '
propyl am no} cycl obut ene- 3, 4-dione as its hydrochloride salt, mp. [ERR and
(o) 1-am no-2-{3-[3-(3-pyrrolino)mnethyl phet¥®y] propyl am no) cycl o- -
but ene- 3, 4-di one, respectively. Exanple 11 |-Methyl ani no-2-[3-

(3- pi peridi nongt h Ipe ﬁ)ﬁrop | am no cyclo- but ene- 3 4-di one A solution
of 3-(3-piperi ﬂg e 8§y¥plﬁpyV§ﬂgﬂe €#r 6eBRe duh?dB@chNorldeSlB 21
g; 10.0 mmoles) in 40 n of et hanol ryasd added gg g4sohut7094of, 33

1, 2- di metkoxycycl obut ene- 3, 4-dione (1.42 g; 10.0 mol eé) ‘in 40 it

nmet hanol . After 1 hour. at 10 and 30 m nutes at anblent tenperature the

sol uti on was c@d<ﬂramiﬁbﬂﬂﬁ[é*¢&splpehyd{mumeﬂﬁyMphaﬂbﬁﬁ)B@Ey?ﬂh?hS?c&@&8~

the:solution for § xture was stirred for
anbi: ent tenperature‘ﬂandé %én %bﬁ?g}ed to give 2.77 g of product The

product (2.77 &) ﬂh§ﬂ§uypeﬁdéﬂ-[&“ﬁipetidﬁnGméanplphéﬂoﬂyQﬁeﬂt¥i§minﬂyn|eS)

of aqueous 2N HCldyﬁaggﬁ%ghgu§h4saiéﬁéng to yleld t he hydrcchl oride salt
of the title conpaund,
(m l-am1no-2-[3-(3—octamethylene‘m1nomethy1phcnoxy)propylamino}~

v cyclobutene-3,4~dione, m.p. undefined.

Anél. Calec'd for C22H31N303: C, 68.54; H, 8.11; N, 10.9¢
Found: C, 68.42; H, 8.42; N, 11.10

(n) l-amino-2- {3-[3-(3-azab1cyclo[3 2. 2}non—3—yl;mcthylpxenoyy]—
propylamlno}cyclobutene—3 4—d101e as its hydrochloride s sali,
m.p. 162-164° and -

(o) 1-am1no-2-{3—[3-(3-pyrrollno)metnylphenoxy]propylamlno}cycxo-
butene-3,4-dione, respectively.

Example 11

1—Methy1amino-2-[3-(3-piperidinomethy;phenqu)propylamino]cyclo-
butene-~3.4~-dione

[N
PR T TR PVRFLI o ( Wi e
N

A solution of 3-(3épiperidinomethylphendxy)propylamine
(from the dihydrochloride, 3.21 g; 10.0 mmoles) in 40 mL of
methanol was added to a sclution of 1,2-dimethoxycyclobutene-
3,4~dione (1.42 g; 10.0 mmoles) in 40 mi of methanol., After 1
hour at 10° and 30 minutes at ambient temperature, the soluticn .

P W

was cooled to 5° and excess anhydrous methylamine was bubbled
into the solution for 5 minutes. The mixture was stirred for 17
hours at ambient temperaturzs and then filtered to give 2.77 g
of product.

The product {2.77 g) was suspended in 40 mL of ethznol
and 4.07 mL (8.1 mmoles) of aqueous 2N ICL was added with
stirring to yield the hydrcchloride salt of the title compound,



-37- mp. [ERR. Anal. Calc'd for [ERR]: C, 60.99; H 7.16; N, 10.67 Found.
(corr. for 1.35%[ERR]): C, 60.63; H, 6.96; N, 10.71 Exanple 12 2- (3-

( 3- Pi peri di nomet hyl phenoxy) propylam no]-1- (3-pyridyl)--

met hyl agijnocycl obut ene- 3, 4-di one The general procedure of Exanple 11 was
tepeated, except that the nethylamne utilized therein,was replaced by 1.08
" g (10.0 mmol es) of 3-ani nonet hyl pyridine. The crude product was placed on
65 g of silica gel (230-400 nesh}zand chromat ographed by flash

chr onat ography using a gradient elution of nethanol- nethylene chloride
containing 1% [ERR]. The appropriate fractions were conbi ned, evaporated
anqxgpeggﬁjfbgﬁsidue recrystallized fromnethanol to give the title
conpdund,” m'p. 174-178.5. Anal. Calc'd.for [ERR]: C, 69.10; H, 6.96; N,
12.89 Found (corr. for 0.52%[ERR]): C, 68.80; H, 7.03; N, 12.74 Exanple 13
2- [a3413- R i i gpped h Xy [opy! agh ned . -4 - PHOPELar NQy - ~
cy&gﬁ’t ?r?g'% déjl di onezal'ﬁrggﬁr_@n%rgﬁzppr %égﬁé éQ%f ﬂI§§<a'i(r7rp?g'1?'W§g'r‘“"e/peat’*é‘('tl,
except Haund t roxrt H§PBRM BtHpPLed Ehebli di3 ek, repPhced by 0470 nl (48.7
mol es) of propylam ne. The crude product was placed on 60 g of silica gel
(230-400 nesh) and chromat ogr aphed by flash chromatography using a gradi ent
el ution of methanol - et hyl ﬂ&kﬁLl%é. The appropriate fractions were

conbi ned and the solid residue recrystallized fromnethanol to yield the

tlg- §5¥glsygérﬂgfﬁogégkéfgkenoxy)propylamino]—l—(3—pYridy1)-
methylaminocyclobutene-3,4~-dione .

The general procedure of Fxample 1l was repeated, excrpi

_ that the methylamine utilized therein was replaced by 1.08 g

(10.0 mmoles) of 3-aminomethylpyridine. The crude product was

placed on 65 g of silica gel (230-400 mesh) and chromatographed

by flash chromatography using a gradient elution of methanol-

methylene chloride containing 1% NH,OH. -Ths~appropriate

fractions were combined, evaporated and the solid residue

recrystallized from methanol to give the title compound, m.p.

174-178.5°. |

Anal. Calc'd for'césn3on4o3s c, 69.10; H, 6.96; N, 12.89 |
Found (corr. for 0.52% H20): c, 68.80; H, 7.03; N, 12.74 T

Example 13

'24{3-{3-Pigeridinomethylphenoxy)proqylamino]-l-Eeryiamino~
cyclobuténe-3,4-dione -

The general procedure of Example 1l was repeated, excopt
that the methylamine utilized therein was replaced by 4.0 mL
{48.7 mmoles) of ?ropylamine. The crude product was placed on _
GO'g of silica gel (230-400 mesh) and chromatographed by flash '
chromatography using a gradient elution of methanol-methylene
chloride. The appropriate fractions were combined and the solld
residue recrystallized from methanol to yield the title compound,
m.p. 158-160°. - ' '



-38- Anal. Calc'd for [ERR]; C, 68.54; H 8.11; N, 10.90 Found: C, 68. 11,
H 8.25; N, 11.21 Exanole 14 The general procedure of Exanple 12 is
rrepeat ed, except that the 3-am nonethyl pyridine utilized therein is :
replaced by an excess nolar amobunt of (a) ethylamine, (b) n-butylamne, (c)
al |yl amine,- (d) propargyl anine, (e) benzyl am ne and.(f) _ T au
6- met hyl - 3- am nonet hyl pyri di ne, respectively, and there is thereby produced
(a) 1-ethylam no-2-[3-(3- plperldlnonethylp&%upxy) propyl am no]j -

cycl obut ene- 3, 4-di one, (b) 1-butylam no-2- [3-

(3- pi peridi nonet hyl phenoxy) propyl ani no]. - cycl obut ene-3, 4-dione, (c)

| -al | yl ami no-2np3.( Qaﬁlcrldrl fimanpt ROXy) prg@p)sl,;aml 0)g.11;
cycl obut ene- 3, 4- di one, @é? ﬁ}gﬂbgb% Cal c' TE R]8 -1 N"68"09'090
7.62; N, 10.96 Found: c 68 81; H, FPuRg: N rlé Tél(dﬂ-zﬁ [28: N, 1l1.21
(3- pi peridi-nomet hyl phenoxy) propylan1no] -1 (2-propthyl -

am no) cyc¥obut ene- 3, 4-di one, mp. 1585%60 Ani4 Calc'd for [ERR]: C,
69.27; H 7.13; N, 11.02 Found: C, 6 7.25; N, 10.78 (e)

1- benzyl ani no- 2- [ 3- ( 3- pi per i di nomet hyl phenoxy) pr opyl ami no] -
The general procedure of Example 12 is repeated, excent
that the 3-am1nomethylpyr1d1ne utilized therein is replaced by
an excess molar amount of

U (a) ethylamine,
(b) n-butylamine,-
{(c) allylamine,
(a) proPargylamine;
(e) benzylamine and

(£) 6-methyl-3-aminomethylpyridine, respectively,
and there is thereby produéed

(a) l-ethylamino—z-[3-f3-pipe:idinomethylphenoxy)propylaminc]—
cyclobutene-3,4-dione, '

(b) l-butylamlno-z—[3-(3-p1per1d1nomehhvlnhenoxy)propylamsno}—

! . cyclobutene-3 4-dione,

e (c) l-allylam1no-2-[3-(3-plperidinnmethylphenoxy)propylamino]-

cYclobutenef3,4—dione, m.p. 158-159.5°.

Anal. Calc'd for C22H29N3O3 ~C, 68.90; H, 7.62; N, 10.96

Found: €, 68.81; H, 7.70; N, 10.72

(d) 2-[3—(3-pipgridinomethylphenoxy)prppylamino]—14(z-pr09yny1_
amino)cyclcbutenes3,4-dione, m.p. 158-160°.

"Anal. Calc d for C22H27N303. c, 6%9.27; H, 7.13; N, 11.02

Found: C, 69.26; H, 7.25; N, 10.78

(e) l—benzylamino—z—[3~(3-piperidinomethylphenoxy)propylamino}—
cyclobutene-3,4~dione hydrochloride, m.p. 136-140°.




cycl obut ene- 3, 4-di one hydrochloride, mp. [ERR. -39- Anal. Calc'd for

[ERR]: .,.C, 66.44; H 6.86; N, 8.94; O, 7.54 Found: C, 65.41; H,
8.83; VL 7.67 and (f) 1-(6-methyl-3-pyridyl)nethyl am no- 2-

» [ 3- (13- pi peridi nonmet hyl - phenoxy)propylanino]cyclobutene-3,4-dione,

respectively. Exanple 15
| - Am no- 2-[ 3-( 6- plperldlnonethyg 2- pyri dyl oxy) propyl ani no] -
cycl obut ene- 3, 4-di one A 2- Chloro 6- pi peri di nonet hyl pyridine To

2-chl oro-6-net hyl pyridine (50.0 g, 0.392 nole) in 393 nL of carbon

7.08; N,

{ SLLACH LI ey sy A0l Do oReLCCEN) BE 084 B, 260860 45, FR0e), and 1.0 g of

Xtdr& was stirred a flux for '22 *Rodrs,

benzoyt peroxi de

10 and filtered. The chill.ed f||tra€%rtﬁeﬁ was treated slowy with

cooled to .

pi peridine (83.5 g, 0.98 nopgynand @ Igg@dltonztvrggt Kbigent ;sLenperature

for 18 hours. After renoval of the %perl I ne
the filtrate was concentrated to ab

ydrobron1de by f||tr on,
a ? vol une and extracted w 6N

HC1 (65 nl) and 3N HC1 (40 nlL). The acid extracts were nade basic with 40%
sodu£n1hydroxide and the product was extracted into nethyl ene chl-oride.

ol vent was evaporated and the residue distilled to yield 41% of the
title conpound as a colorless oil, b.p. [ERR] nmHg. Anal. Calc'd for

[ l-(é;mé¥%§i Biﬁyg&é§&)&§tﬁ§1amiqo—24[3;(3—piperidinomethylf

phenoxy)propylamino] cyclobutene-3,4-dione, respectively.

Example 15

1-Amino-2-[3-(6-piperidinomethy1—2-pyridyloxy)propyiamino]-

cyclobutene~-3,4~-dione

A. 2-Chloro-6-piperidinomethylpyridine
To 2-chloro-G—methylpyridiné'(SO.G g. 0.322 mol=z) in

393 mL of carbon tetrachloride was added N-bfomosuccinimide |
(87.2'g, 0.4% mole) and 1.0 g of benéoYl peroxide, The mixture
was stirred at reflux for 22 hours, cooled fo 10° and filtered.
The chilled filtrate then was treated $lowly with piperidine
(83.5 g, 0.98 mcle) and allowed to stir at ambient temperature
for 18 hours. After :emo#al of the piperidine hydrobromide-by
filtration, the filtrate was concentrated to about half volume
and extracted with 6N HCl (65 mL) and 3N HC1 (40 mL). The acid
extracts were made basic with 40% sodium hydroxlde and the
prodvct was extracted intoc methylene chlor*dc. The solvent was
evaporated and the residue distilled to yield 41% of the tﬂtle
compound as a colorless oil, b.p. 101-103°/0.45 mm Hg.

‘2nal. Cale'd for Cp,HClN,: C, 62.71; H, 7.18; 13.29;
Found: C, 61.71; H, 7.31; 13.63;
cl, 17.20

B. - ﬁ;l3;%é;fiéé;idinomethyl—2—pyridyloxY)propvl?formamide



C, 16.82 Found: C, 61.71; H 7.31; 13.63; d, 17.20 B.

N-[ 3- (6- Pi peri di nonet hyl - 2- pyri dyl oxy) propyl]fornan1de - 40-. -

3; Ani nopropanol (12.84 g, 0.171 nole) was added to a suspension of $@%
sodium hydride in mneral oil (7.96 g, 0.166 nole) in 180 nL .of dry DI MF
andthe mixture was warmed to [ERR] A solution of :

2-chl or o- 6- pi peri di nonet hyl pyridine (34.0 g, 0.161 nole) [prepared in Step
Al in 180 nL of dry DVF was then added &4apwi se and when conplete, the
tenperature was raised to [ERR] for 3 hours followed by 17 hours at anbi ent
tenper- ature. The preC|p|tated salts were renoved by filtration and the
sol vent stripped under3FERNARTORANG | {12.8 die W7 Winolesplwes ddded Lo a

ot hyl ene cepetei TR0y gt kil B lE0len PYaporal et oo

Thi s resi due r.edi olved in acetonitri extracte

After renovi et%héns& i %%WuMoH“W%@ﬁW‘qw asf heetmed to 80- ~g30.
chr onat o9saphpodntddh ©HOR2-HIS-TRpiERIA MM 3% 1720 o 9{%9 £y,
e

| uti f I t hyl d t
oroduct as f;@ﬁ”o 15 ot {54 ‘3,;.8 hep 2d in 160 ML of iy DHF was then
ﬁl— Eg (ngg“ dddadeambaﬁiﬂ%’ 'a’mﬂ)’l‘/mﬁﬁ)ﬁf |e&:@ J&he tem e;:'alt_gv.u:éa wasg r¢.7: sed
i i 0 0 . ,
mol es) [pfg'%a(rigg S%/gﬁ B] %é’é%&déé)&&f’&’peﬁ é’ J‘tn}ag“r?ud’ls & 1&%@? gmper~
hydr oxi de péithges (I‘B%@z@ca@meﬁ)lsa)ltw sieey edbriovelB ByiE idft et s glnfind

t threl S| CEndB0R68hE] sUr 195U GrltRl WAk, 2O Y bay TSI Vs -

solved in methylene chloride, washed with water, dried and the
solvent evaporated. This residue was redissolved in acetonitrilie
and extracted with skelly B. After removing the solvent the
crude oil was purified by flash chromatography on 270 g of silica
gel (230-400 mesh) using a gradient elution of methanol-methylene
chloride and evaporated to give the tltle product as a yellow
oil, 21. 63 g (48 4%). ' '

c. 3-(G—Piggridinometgyl-z-pyridyloxy)pggpylamine

N—[3-(6-Piperidinomethyl-Z—pyridyloxy)prole]formamide
(19.6 g, 70.7 mmoles) [prepared in Step B] was added to a
solution of 85% potassium hydroxide pellets (18.63 g, 0.332
' mole) dissolved in 180 mL of methanol and the sclution was
heated at gentle reflux for 20 hours. The solvent was stripped
in vacuum and the residue partially purified by redissolving in
about 180 mL of 20% methanol—methYlehe chloride and passing
through a pad of 38 g of silica gel. The silica was washed with
an additional 120 mL of eluant and the combined filtrates were
évaporated to an amber oil. Final purification was effected by
flash chromatography on 120 g of silica gel (230-400 mesh) using
a gradient elution of methanol-methylene chloride containing
' .0.5% NH,OH. The title compound was obtained as a yellow oil in

4
- 63% yield.

D. 'izﬁﬁiﬁb;él[é;ié;pipéridiﬁémethyl—2~pyridyloxy)propylaminn}-
- cyclobutene-~3,4~dione '




I n vacuum and the residue partially purified by redissolving in about 180 -
nm. of 20%-:ret hanol - net hyl ene chl ori de and passing through a pad of ~38 g of -
silica g&l~ The silica was washed with an additional 120 nL of eluant -and -
the conbined filtrates were evaporated to an anber -oil. Final purification
was effected by flash chromat ography on 120 g of sili‘ca gel (230-400 nesh)
using a gradi ent elution of methanol -nmethyl ene chloride containing 0.5%
[ERR] The title conmpound was obtained as a yellow oil in 63%yield. D

| - Ami no- 2- [ 3- ( 6- pi peri di nonet hyl - 2- pyri dyl oxy) propyl am no] -

cycl obut ene- 3, 4-di one -41- A mi xtqu-e of .

3-(6-pi peridi nonet hyl - 2- pyri dyl oxy) - propylamne (2.5 g, 10 nmol es)
[prepared in Step C] and 1-am no- 2-nethoxycycl obut ene- 3, 4-di-one (1.27 g,

10 mmol es) in 35aricfurd ~ VA, | i i £ ture for 18
hours and filtered to ivehgﬁga cﬁféﬁ{iﬁﬁhéyaﬁg§ 6$%l Tﬂ§§i$ﬁ3é, 7287
mol es PARRY LN d<d T 9 13 1A Mo ol lRxeRanathdn Ster.QF andol-agious

6. O Habmarhonddsd obkitsrid-3, aiold LY Mo dind £ 1hessald yas
COlleCtegP%é iltratiqn and recrystallized fTom aqueous ethanol to %Tve t he
hydr ocFESPREe s ¥RE Stiered il @“%ﬁ%\ﬁﬁiﬁ”_‘ﬂﬁ’iﬂt‘{mqr Ak howes carkif or
[ ERR] : £iCtered/Ep Yive @L,7INg bE Bkoddct 9. 31 Found:. C, 56.71; |1, 6.80;
N, 14.41; d, 9.98 Exanple 16 :

' The product (2.71 g, 7.87 mmoles) was suspended in 35

mL of absclute ethanol and 7.87 mL of aqueous 6.0N HCl was s
-/

added with stirring. After 64 hours at 0° the salt was colleci.:.
by filtration and recrystallized from aqueous ethanol to give
the hydrochloride'salt_of the title compound, m.p. 255-258°,
Apal. Calc'd for clSHZ4N4o3Hc1; C, 56.77; H, 6.61; N, 14.71;

Found: C, 56.71; H, 6.80; N, 14,41;

Cl, 9.98
_ ~

Example 16
l~Amino-2-[3-(S—diméthzlaminomethyl—ijyridyloxv)propy}amino]- _
cyclobutene-3,4-dione : ' Lg_

The general procedure of Example 15 was repeated, eucor
thét the piperidine utilized in Step A was replaced with an |
excess of anhydrous dimethylaﬁine. The product {2.26 g, 7.43
mmoles) was suspended in 40 mL of 95% ethanol and 7.43 mL of
aqueous 2.0N HCl was added with stirring. After evaporating

" most of the solvént; the residue was triturated under isopfopyl
alcchol and recrystallized from agueous ethanol to give the
hydrochloride salt of the title compound, m.p. 230-234° (dec.).

"anal. Calc'd for C;gH,oN,05HCL: C, 52.87; H, 6.21; N, 16.44;
| . cl, 10.40 .
‘Found: C, 51.52; H, 5.28; N, 16.64:
| cl, 10.88 |



| - Am ho- 2-[ 3- (6-di net hyl am nonet hyl - 2- pyri dyl oxy) pr opyl am no] -

cycl obut ene- 3, 4-di one The general procedure of Exanple 15 was repeaged,
except that the pipéridine utilized in Step A was replaced with an excess
of anhydrous di nethyl am.ne. The product .(2.26 g, 7.43 mol es) was suspended
in 40 nL of® 95% et hanol and 7.43 nlL or aqueous 2. ON HCl was added with
stirring. After evaporating nost of the solvent, the residue was
triturated under isopropyl alcohol . and reCT@%ﬂzﬂl i zed from aquegus et hanol
to give the hydrochloride salt of the title compound, mp. [ERR}%(dec.).
Anal. Calc'd for [ERR]: C, 52.87; H, i%ﬁgégﬂN 16.44; d, 10.40 Found; C,
51.52; H 5.98; N, 16.64; d’, 10.88 —4&2-- le 17 | -Am no-2- [2-

( 3- pi peridi nonet hyl t hi aphenoxy) et hyl am no] cycl o- butene- 3, 4-di one A

m Di t hi obenzoyll-zedilny<4 2e] A= 3-xb 1 KRR ﬁ& XENZ O %gi 20.8 ¢, 67.9_
nmol es) [p [ ac or.dl_cp,gmt 0 ﬁ?ﬁéuﬁ%{ tpcuel ot )d éh'ﬂ;%‘&%& gycic-~

repar
“London, ™9, %ﬁgﬁfﬁig§i¥yiéﬁﬂithionyl chloride (200 nL) was refluxed for

.four hours, filtered -and the excess [ERR] renoved in vacuum B. Dithio

'bisi3,3'-N,N-gi(piJgﬂt i.nQ) benzenegar boxam de The crude product from Step
A, dissolved if 1 was added dropwise at 3 to a

-solution of

A mixture of m~-dithiobenzoic acid {20.8 g, 67.9 rmmoles)
[prepared according to the procedure described in J. Chem.'Soc.,
: London, 119, 1792 (1921)] and thionyl chloride (200 mL) was
}«f _ - refluxed for four hours, filtered and the excess SoCl
in vacuum.

5 removed

B. Dithio bis~3,3'-N,N-di (piperidino)benzenecarboxamide

The crude product from Step A, dissolved in 100 mL of
tetrahydrofuraﬁ, was added dropwise at 3° to a soluticn of
pipgridine (25.1 g, 0.29 mole) in 500 mL of tetrahydrofuran.
The mixture was stirred at ambient temperature for 76 hours and

. poured intc 1500 mL of dilute HCl (ca. 2N). After one hour the
; product was extracted into ether and washed sequentially with

i water, aqueous 1N NaOH and water. The solvent was evaporated
o to leave 26.4 g of the title compound.

C. 3-(Piperidincmethyl)thiophenol

To a suspension of lithium aluminum hydride (45.3 g,
1.19 moles) in 2200 mL of ether was added, dropwise under
nitrogen, a solution of dithio bis—3,3'4N,N~di(piperidind)—
benzenecarboxamide (141.5 g, 0.32 mole) [prepared in Step B] in
2200 mL of ether and the mixture was stirred at ambient temper-
ature for 20 hours. The mixtu¥e was decomposed by the addition
of saturated sodium sulfate solution and filtered. The filter
cake was stirred with 3000 mL of watar-and a solution of citric
acid monchydrate (550 g, 2.62'moles} in 550 mL of water vas
added. The PH of the solution was adjusted to about 2 with 12H
- HCl and then to pH 8 with concentrated ammonium hydroxide.' The




piperidine (25.12 g, 0.29 nole) in 500 nL of tetrahydrofuran. The m xture
was stirr % at anbient tenperature for 76 hours and poured into 1500 niL of
. dilute HC¥*(ca. 2N). After one hour the product was extracted into ether .
and washed sequentially with water, aqueous | N NaOH and water. The sol vent
was evaporated to |eave 26.4 g pf_ the title conpound. C.

3- (Pi peridinomet hyl )t hi ophenol To-a suspension of I|th|untaluntnunthydr|de
(45.3 g, 1.19 noles) in 2200 nL of ether was added, dropw se under

nitroogen, a sol ution_ of_ d thio N- di eri ding

ST I (PR BT OIS A T R T Y
etderpmodhdthe m xture was stirred at anbient tenper- ature for 20 hours.
The m xture was deconposed by the addition of saturated sodium sulfate
solution and filtered. The filter cake was stirred with 3000 nL of water
and a sol utifon adficpidticf achel tbbbeycompeu(dSoasy, réci2sraiesyagn 550 m. of -

(i SRS MR cln e SAULE0 Ise2 SR B ROl LT

sol uti on was exhaustively extracted with ether to yield 120 g of producf.
Aﬁuﬁiﬂcwtc'@ fcﬁeé'tﬂze ¥OIPQeNdg y\asg | OF T Yt ll edgf KM L,sop
G QuNdg yse eﬁ % ﬁ 6 "7;8(5 g, %RR

m p. Mass spect rum 206
69 56: 1. 8. 21 N 6. Feund: 1G, 4@%&1&' D. 152 64678, 63: lst,.oe 67: S,

15.06 D. N {2- [3- (Plperldlnonethyl)thlophenoxy]ethyl]phthal|n1de A
mﬁ(t urNe {%f [% (&lpeerrlifjcin{]r?orrw?et:gt/vf) 15'15? P eé‘r?olxyglzéé)gyglphtzhalimide

C1

A mixture of 3-(piperidinomethyl)thiophenol (2.07 g,

10 mmoles) [prepared in Step C] and N-(2-bromoethyl)phthalinmide
(2.41 g, 9.5 mmoles) in 10 mL of dry DMF was stlrrea at ambient
temperature fox 84 hours. The.solvent was evaporated under
reduced pressure and the ‘crude oil was flas\ chromatoctarhnd on
100 g of silica gel (230-400 mesh) LSlng 2.3% methanol in
ethjlene chloride with 0.2% NH,OH as the eluant. The auprbp«
riate fractions were cormbined and evaporated to give an oil that
crystalllzed under ether. Recrystallization ftcﬂ acetonitrile
yielded 1.2 g of the hydrobromlde salt of the title compound,
m.p. 180-181.5°. -
Anal. Calc'd for c22H24NzOzSHBr‘ c, 57.26; B, 5.46; N, 6.07; N~

Br, 17.32; s, 6.95

Found: C, 56.98; H, 5.43; N, 6.30;
Br, 17.51; s, 7.10 '

E. 2-(3-Piperidinomethylthiophenoxy}ethvlamine

Anhydrous hydrazine (1.73 g, 56.0 mmoles) was added to
a suspénsioﬁ of N—(?-[?-(p*nnridinomethy‘)thionhenoy~]ethyl)-
phthalimide hydroorcmlée (a 17 g, 11.2 mmoles) [prepared in |
Step D] in 200 mL of 95% ethanol, stirred at ambient ternera:ure
for 18 hours and filtered. ‘The flltraee was ‘stripped and the
sen1~solld reslaue was stirred with severdl portions of ethez.
Evaporation of the solvent gave 2 8 g of title ccmpounl as a

yello oil.



10 mmol es) [prepared in Step C] and N-(2-bronoethyl)phthalimde (2.41 g,
9.5 mmoles) in 10 nL of ,dry DVF was stirred at anbient tenperature for 84
hours. The solvent was evaporated under reduced pressure and the crude oblp
was flask chromat ographed on 100 g of silica gel (230-400 mesh) using 2.5%
met hanol in nethylene chloride with 0. 2%4-ERR] as the eluant. The approp-
riate fractions were conbi ned and evaporated to give an oil that
crystallized under ether. Recrystalllzatlon fromacetonitrile yielded 1. 29
of the hydibbr el eyt 3 I g il tii @phagoxy Batisy langho] -
Calc'd for [ERRyc1dbuthess, ¢1dg5ﬁgs N, 6.07; Br, 17.32; S, 6.95 Found:

C, 56.98; H 58 —N—6-30,Br, t7-51; S. 7.10 E

2-(3- Plperldlnonethylthlophenoxy)ethylan1ﬁe Anhydrous hydrazine (1.79 g,

-;36 0 ngl es) \t/vasl adg%i%@a@%?ﬁﬁx% tahvl-\élscﬁna[é%%ed Eb(l 4dg,. 4. os nmol-:.) |
plperl I.nqQne y IOpEO e all mde ropromae .

11. 2 moresP [ ?#hﬁ&g} %r?%é%ﬁrﬁ?cﬁ %ﬁﬁ@%ﬁ*&ﬁ%lO s%l?méﬂoa =

an‘gi eﬂt temmmayrl @d’]mbaﬂtﬁam,a-ambxgéltm{]m g_,Thale dsl:ﬁrﬁ@l@sy\/?.‘s:xsjﬁmmpﬁﬁd

an the sem. SO SI lrre W t sever tions o et

Evapor at | ot Tahind Fag" i REed fon IR0 ndEs Tak ol hent

_44- F. |wnguazqm (amqmmmn o iddresteny | thi pher®x@) 26 hy| afii podduct. A

cycl obut enggdunrdr %'r.‘?ﬂ:e Wl SHLLAG &M A6 PT PR ESh L Sh e EPeF fdthed 1f‘q\9§r

mol es)

- and the combined lots were recrystallized from methanol to yield
0.786 g (56%) of the title compound, m.p. 228-230° (dec.).

Anal. Calc'd for 018323N3OZS: c, 62.58; H, 6.71; N, 12.16;
' ' _ S, 9.28

. Found: €, 62.17; H, 6.36; N, 12.59;

S, 9.60 '
Example 18
 1-Amino-2- [3—(3-p,per1d1nomethy1thlophenoxy)p*cpyWanlnoln
cyclobutene~3,4~dione
A. N-{3-[3-(Piperidinomethyl)thiophenoxy]propyllphthalimide
Yo

The general procedure of Example 17, Step D, was
repeated, éxcept the N%{2-bromoethyl)phthalimide utilized therein
was repiaced with an equimolar amount qf N-{3-bromopropyl)~
phthalimide. The chromatographed product was recrystallized
from 1sopropyl alcohol to give the title compound as its hydro-
bromide salt, m.p. 188-152°.

Anal. Calc'd for c23ﬁ26 1,0,SHBr: C, 58,10; H, 5.72; N, 5.89;
- Br, 16.81

Found: C, 57.79; H, 5.41; N, 5.73;
Br, 16.80

B. é‘(3;§i§éfidiﬁomethylthionhenoxy)proPylamine

To a solution of N—{3-[3-(piperidinomethyl)thiOphenoxyl‘



in 40 nL of nethanol was added to a suspension of |-am no-2-

nmet hoxycycl obut ene- 3, 4-di one (0.515 g, 4.05 mol es) i.n 100 nL of nethanol .
- The.w xture was stirred for 20 hours at anbient tenperature and then

3 fifbgzed to give 0.8136 g of product. A second crop was obtained fromthe
concentrated nother |iquor and the conmbined Iots were recrystallized from
met hanol to yield 0.786 g (56% of the title conpound, mp. [ERR] (dec.).
“Anal. Calc'd for [ERR]: C, 62.58; H, 6.71: N, 12.16; S, 9.28 Found: C,
62.17; H, 6.36; N, 12.59; S, 9.60 Ex gple 18 1-Amino-2 - [3- (3

- pi peridi noi net hyl thi ophenoxy) probg am no ]-- cycl obut ene-3, 4-dione A
N-{3- [3- (Piperidinonethyl). thiophenoxy] propyl phthalimde The general
procedure of Exanple 17, Step D, was repeated, except the _

N ( 2--brparopstihighghaniatide deyditobicmidé hes®im ypso rep| a6 ed) Wihbean-equi mol ar

ti ; e phtdhalinmde. The ch hed pFodicl,
Foorysi r9esen A ST RERY ol 198 F Uil ol RIS 1 B g R g 5
hydro- {60 dp fal%4 wale) [&RR thénetactiorr mixirrd BRE  hefted8alOy - H

5.72; Nod-8% 6. S ORIy Je /<X Al 5 73; Br. . 16780 B.
3- (3- Pi.per4|83l|_ r??r‘rxe?t yl %{gﬁ&ﬁ%&?ﬁc%?%pgy%u#\%%é% %ﬁ?dﬁgoﬂfofztﬁ?{'s- [ 3-
(pi per ifdiltenathynd e fidkratd -evaporated to dryness to give the

title compound as an amber oil (14.1 g). An aliquot was

distilled to a colorless o0il, b.p. 154-155°/0.15 mm Hg.,

' Found: C, 67.37; H, 9.07; N, 10.94

C. l-Amino-2-[3-(3-piperidinomethvlthiophenoxy)pronylaming]-

cyclobutene-3,4-dione

l-Anino-2-methoxycyclobutene-3,4~dione (1.20 g, 9.5%
-mmoles) was added to a solution of the crude amine prepared in
Step B (2.50 g, 9.5 mmoles) in 75 .mL of metfranol and the mixtuxa
was stirred at ambient temperature for 16 hours. The precipitate
was filtered to give 2.82 g of crude produckt.

The crude solid (2.82 g, 7.84 mmoles) was suspended in -i;
30 mL of 95% ethanol and 4.0 mL of aqueous 2.0N HCl was added
with stirring. After. ca. 15 minutes 40 mL cof acetone was azddoec
and the mixture stored at ambient temperature for 16 hours. 4%hs
precipitate was recrystallized from aqueous ethanol to yvield '
1.64 g of the hydrochloride salt of the title compound, m.p.
236-237.5°. | |

Anal. Calc'd for CpgHygN;038°HCL: .C; 57.64; H, 6.62; N, 10.61:
| s, 8.10; cl, 8.55 )
"Pound: - C, 57.72; H, 6.56; N, 10.66;

s, 8.49; Cl, £.85



-45- propyl)phthalimde hydrobrom de (58.0 g, 0.12 nole) [prepared in Step
Al in 1650 nL of 95% et hanol was added hydrazine (26.9 g, 0.54 nole) and
the reaction mxture was heated.at [ERR] for 4.5 hours. The mixture;was .
diluted with 500 nL of ether, filtered and the filtrate evaporated t@o ¢
dryness.to give the ti-tle conpound as an anber oil (14.1 g). An aliquot was
distilled to a colorless oil, b.p. [ERRl nmHg, Anal. Calc'd for C15H24N2S:
C, 68.13; H 9.15; N, 10.59 Found: C, 67.3%464 9.07; N, 10.94 C :
| - Ami no-2- [ 3-(3-pi peridi nonet hyl t hi ophenoxy) pr opyl ani no) -

cycl obut ene- 3, ' 4-di one | - Am no- 2- met hoxycycl obut ene- 3, 4-dione (1.20 g, 9.5
nmol es) was added to a sol ution of the'q&%@%yﬁﬁﬂyaprepared in Step B (2.50
g, 95 moles) in 75 nL of nethanol and € mxture was stirred at anbi ent
tenperature for 16 hours. - The precipitate was filtered to give 2.82 g of
crude praqduyct. 1¥hmlnbude{§dD«$4@1MEtu_1a%ﬁ&ém@ﬁﬁuﬂHB*Mﬁhéﬂﬂm#ﬁwkﬁ&ifhﬁglnL
of 95% etwsanol and,4 -f 5 N U was added wih STTTTING:

After. ca. 15 &5 — SSreie S 888 d and the mixture stored at
anbi ent tenperature for 16 hours Tne preC|p|tate mas recrystalllzed from

aqueous ethanol to yieldal +0 Qf _hydr f t|tJ
conpound, mp. 236-237.5 m & Qlrgcgfff:]%dl’“g %&P t?ﬁ? ¥})"
10.61; S, 8.1Methylthiod eltbﬁrﬁemlne (331329 .,H8. %@nq\leq)o [ﬁ&e"&r@i e ding
8. 88 _to the procedure described in published European Patent

: Application 27,744] and l-amino-2-methoxycyclobutene-3,4-dione

&ﬁ, (1.10 g, 8.68 mmoles) in methanol was stirred at ambient _
‘ temperature for 18 hours and filtered. The crude product was
_ recrystallized from 2-methoxyethanol to yield 1.30 g of the
L ' title compound as a colorless solid, m.p. 234-236°.

. 2 . . . .

5 S, 19.71.

5 : © Found: €, 51.53; H, 5.64; N, 12.62;
; - s, 19.91

: ' ' Example 20

l1-Amino-2-{2~[ (5-piperidinomethyl-3- thleny;)methylthlo]-
ethylamino}cyclobutene-3,4-dione

that the 2-[(5-dimethylaminomethyl-3-thienyl)methylthic]-

_ ethylamine utilized therein was replaced by an equimolar amount
§ of 2-[(5-piperidinomethyl~-3-thienyl)methylthio}lethylamine
[prepared according to the procedure described in published

i European Patent Application 27,744]. The crude solid was |
recrystallized from 2-methoxyethanol to give the title compound
(1.27 g), m.p. 236-238°,

Anal. Calc'd for €, Hy3N30,8,: G, 55.86; H, 6.34; N, 11.50;
S, 17.54

Found: €, 55.59; H, 6.23; N, 11.75;
S, 17.62

LY TPPOrE SRS WPV N R Dy R Ry

The general procedure of Example 19 was repeatad except



-46-- Exanple 19 | -Am no-2-{2-[(5- dinethylaninonethyl-3-thienyl)nethylfhio]-
et hyl am no) cycl obut ene- 3, 4-di one A m xture of 2-

(2xdi-net hyl am nonet hyl - 3-t'hi enyl ) - nethylthro]ethylanlne (2.11 g, 8. 68 .
d&dles) [ prepared according to the procedure described in published ' i
Eur opean Patent Application 27,7441 and ' |
13anino-2-nethoxycyc|obutene-3,4--di one (1.10 g, 8.68 mmmol es) in nethanol '
was stirred at anbient tenperature for 18 hours and filtered. The crude ;
product was recrystallized from 2- geghoxyethanol to yield 1.30 g of the’ |
title conpound as a colorless solid’ mp. [ERR] Anal. Calc'd for [ERR]: '
C, 51.66; H 5.88 N 12.91;-S, 19.71. Found: C, 51.53; H 5.64; N 12.62;

S, 19.91 Exanple 20 ' . -

1- Am no-2-{2-[(5- prperrdrnone@ﬁﬁﬂggfiHQEnyl)nethylthio] , _

et hyl am no} cycl obut ene- 3, 4- di .one - The gener al procedure of Exanple (9, -was

[ epeaenAhGIL (14 . Thi
2- [(SEQE&QEL_EﬂgaéLﬂyEEQEEbrenyl)nethylthro]ethylanlne [prepared accordlng
.to the procedure described in published European Patent Application
27,744]. The crude solid _was recrystallrzed fron12 nmet hoxyet hanol to give
the title conpodide@nimplar mixrure@d 4nhin (2R REIRPFYERIN-C, 55. 86;
H 6. 3meihyll-25@hisphbhcafethananine [prepared according to the

procedure described in published Eurcpean Patent Application

27,744] and l—amino-2-methoxycyclobutene—3,4—dione'is reacted LJ
according to the general procedure of Example 19 to yield the
title compound. )



Found:~

*'C,"55.597 }4"“é"f3i"'FT“Tﬁ;"‘S"”I?fGZ U7 Exanple 21— T

1- Ani no22- [3- (5-dinethyl am nonet hyl - 3-t hi enyl oxy) propyl am no]

cycl obut
di met hyl -

descrlbe

1- am no?

procedur
conpound
i ndepend

ene- 3, 4-di one An equi nol ar ni-xture of xy] - N, N:
-2-t hi ophenenet hanam ne [ prepardé-acco mm;“mﬂmﬂnﬂmmedure BU
in published European Patent Applicatkonc 27 744] Santl_
- met hoxycycl obut ene- 3, 4-dtonepi s meacted according to the genera
e of Exanple 19 to yield the trtle conpound. 1. A
of the fornula [ERR] wherein [ERR] and [ERR] each are :
entlly hydroged esmpbwnérof ehéyformmba when [ERR] is hydrogen

[ERR] also nmay be allyl, propargyl, cyclo (lower) alkyl (lower) aIkyI

trifluor

[ TS———— T PR

(cH,) -
. n?/

cyclo (I ower) alkyl, cyano(lomer) aIkyI 2-fl uoroet hyl,

2,2, 2- trlfluoroethyl hydr oxy, 2 , 3- dlhydroxypro?x?l [ER] in which pis an
|nteger %fromlto6 ; gnﬁ e roml to 6, R3
and R -eash are |ndepend%nf$y2n9% ge OWe )dhkﬁ hydr oxy, I

(I ower yal koxy -or hal ogen, and,” when R |ed£¥dr§gen R4 al so may be

0nethy|; or R3 and

-wherein R and RZ each are independently hydrogen oxr (lower)-'
alkyl, and, when R1
,”.thpargyl, cyclo(Iower)alkyl(lower)alkyl, cyclo(lower)alkyl, .
- eyano (lower)alkyl, 2-f1uoroethyl, 2,2 2—tr1f1uoroethyl hydroxy, . -
-2 3-dihydroxypropyl, :

is hydrogen, R? also may be allyl,

Rl | o 'L§> (/J q

.R
in which p is an lnteger of from 1 to 6, g is an
integer of from 1 to 6, = . r3 ana R4 each are lndependently

hydrogen, (lower)alkyl, hydroxy, (lower)alkoxy or halogen, and,
when B> is hydrogen, R‘ also may be trifluoromethyl, or ®3 and -
84, taken together, may be methylenedioxy, R5 is hydrogen,(lower)
alkyl, (lower)alkoxy, hydroxy. amino or halbgen,

m is an.integer of from 0 to 2; -

-7n-is an integer of from 2 to 5;

A is7sulfur,_oxygen or methylene; _end

A is _ . _J — | o
w8 o L ' .
B SRR
’ 9>N(cnz)r

R

|
r -{! JIN
| k5b‘/('



U S . - bonma. o— s

[ERR] takén t oget her, may “be net hyI enedi oxy, [E _ower)
*al kyl, (l.ower)al koxy, hydroxy, amino or halogen; mis an integer of fromO

to 2;_n is an integer of from2 to 5; Zis sulfur, um m""l Ig“lene, and=
"[ERR]l. -~ [ERR] in which [ERR] is4§ydrogen (Iomer) uﬂnt oxy or

_/haé' &n; r is an integer of from1l to 4; b Rald RO gach are
"iRfependent |y hydrogen, (lower)- alkyl, wél's’ pr opar gyI , .
(lo r&gli gr)al kyl in whi the(lo oXy noiety is at_Ieast t wo
cag r(n X0} 4. ed fromthe ni gen atom ower ) al kyl , or

pRenyl (| ownerd4a provi ded t hat RN( )

n th be .

¥ or R8 and. R9, R19{ken oget ' the nitrogen atomto

whi ch theR} ar ached, may be pyrroli‘di no, N%g. | pyrrolidino, dinethyl-

pyr[olidino nor phol i no, t-hi onor phol i no, piperidino hethyl piperidino,

di et hyl pi pegi di no, _hydroxypi_peri di no, N- met hyl - p| pera2| no, V

1,3nwRickt Rahjar Bpgrragr, FLoyerdriiyl o dhepesdiadr r halogen;

hept anet hyl egey_m 8f. ifntedent by wn]_n(toom 3-azabi cycl o&ﬁdz 23- nonane; or
a nont oxi c rnmgcegti ca acgept abl .t rate or oI vate thereof.

2.0 eﬂﬁd Rof eéFﬁ t’r&\%ﬁ?&“ﬁﬁ& r#ﬁ% fRever “[ERR] and

[Eiﬂzyhacslmgm lpﬂepang‘gmt I Klbyxim)@e.tkoeuy (G.Io@m:*))aﬂll&yi imnehivsheghleFRR] s

hy¢i99elyatk XY ng;_e%ynﬁ§ g ddte tQ:oOQ%.rr%n atoms removed from "
the nitrogen atom, cyclo (lower)alkyl, or phenyl (lower) alkyl, '
provided that Rs and R9 may not both be cyclo (lower) alkyl, or
Rs and. Rg, taken together with the nitrogen atom to wh:_._ch ‘they
are attached, may be pyrrolidino, methylpyrrolidino, &imeﬁhyl—
pyrrolidino, morpholino, thiomorpholino, piperidino, methyl-

piperidino, dimethylpiperidino, hydroxypiperidino, N-methyl-
‘piperazino, ' 1,2,3,6-tetrahydropyridyl, 3—py}rolino . ‘homopiperidino,

heptamethyleneimino, octamethyleneimino or 3-azabicyclo[3.2.2]-

nonane; . _ o
| or a nontoxic,’ ;;harmaceui;ically aceeptable salt,
hydrate or solvate thereof. T

2. A compound of Claim 1 having the formula

Y
(

A- (CH ) Z(CH ) Nn N

/!

- wherein Rl and R2 each are mdependently hydrogen or (1ower)a1kyl,

and, when Rl is hydrogen, R2 also may be allyl, propargyl,

cyclo (lower)alkyl (Lower)alkyl,

RB.. | 'Rs—'//_\-

(CHZ ) p- oxr




cyc-l o( | oy\e”)”él KyI'(l owe”)‘aT Kyl 7" TERR™ ™™ Th whi ch=p—and-g—cach—are~ T
i ndépendéntly an integer. of from 1to 6 | and [ERR] and [ERR] each
are hydrogen, (lowef)alkyl or (lower)alkoxy; m, |£ nmml"mﬂmnu lJrom 08@ 2
nis anir'lteger of from2t05.; Z is suldfam- I and A is
[ERR] i va\,hl ch [ERR] is hydrogen, (I ower)al kyl or (1 bwer) "al Iéoxy I san
‘integeroffrofiteich p and g each arediig dent'i

i ndependent ydrogen or Rp(?g?ﬂta en toget ﬁer

with the ni {"¥ogen atomto %Y%%CV\BB) ﬁ‘@%l Eﬁ'se @H??d hYﬁ’a‘-'yPgﬁ!hpyﬂ@V?ED Adkyl

met hyl pyrr obrdi(howverdafkekiyno, thi onorpholino, piper idino, methylpiperidin
0, N nethyl pi perazin

: t et h di
hept anmet hyl enei m no, {5'cf'§n§?‘hﬁ‘gﬁg%fﬁr %%y%rlrogyglz% é"yl'gm[)gI IC2)er25 Inggane or a

nont oxi ¢, pharmaceuti naﬁ.lsyaaca.amegbh:eofalfhrpnhﬁdrm & qr solvate thereof. 3.
A conpo nd of O aimlzhayig f I ein IS hydrogen
u 34 800e0e, | LR or WeRy IR !

(1 owner) &kyl al lyl, Rropargy
6 | - 6
8 T o N L ?
{
/N(CHZ):: )l ’ 9)“:32);"[—' j"" .

!
r
9 .

r - | _ o
v AN

in which RG is hydrogen, (lower)alkyl or (lower) alkoxy,

x- is an integer of from 1 to 4; . and

R8 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 pyrrolidino, methylpyrrolidino,
morpholino, thiomorpholino, piperidino, methylpiperidino, N-
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopiperidino,
heptamethyleneimino, octamethyl eneimino or 3-azabicyclol3.2.2]-
nonane; _ B .
' or a nontoxic, pharmaceutically acceptable salt,
hydrate or solvate thereof. - S

3. A compound of Claim 1 having the formula '



. pyridylmethyl or 6-methyl-3-pyridylng
nis an integer of from2 to 5; Z°
-hydrogen or (lower)alkyl; r is an inf

and I%Aeach are |ndepe.ndently mpdroge.
[ERR] taken together with the nitro
may be pyrrolidi no, RTret hyl pyrrol.i di- no:

|'-..peraz1 no,

pi pelhladl no, neth | d| no N- rret h Ta
o1, 2,3 :tetrahydyppyri 100, hept angt-hyl enei"Mm no,
oct amet Fézélrm or )cﬂyﬂ ’}H = n%e or a noentoxi c,
phar @g? eut- cal | y%«:g tabl e salt, hydrat g orjsolvate thereof. 4. A
compound of Claim 1 having the for mul &y erein [ERR] is hydrogen )
. (lower)al kyl, allyl, propargyl, 3- pyridy netfiyl or
6- et hyl -3-pyri’dy| rrethyl ; mis an integer of fromO to 2 nis an i n_uger of

- Efzﬁarein} ﬁzhszhwwdeﬁur’ (lowegdaldynptallyhe; 1pi:6ﬁ§}:gyﬂs Bydr OgendO{ o
0 a omlto an
amﬁé)ﬁ e &ﬁre%zﬁ}fé’ﬁé’ﬁﬂ‘gﬂtﬂ Ei@‘éf%gén\;%f (lower) - alkyl, or [ERR] and
. '[ERR], takem u.sgamhé.mmgertdﬁeﬁnqm @&omto . :
n is an integer of from 2 to'5 ;
2 is 'sulfu;,- oxygen or methylene; .

. mi.s an InLegw—of fromOto 2 .
fur, oxygen or nethylene; [ERR] is

S ., |,

n atonft o wili cR t hey are attached,
"'m)rphol -0, th| om)rphol I no, '

r® is hydrogen or (lower) a'.lkjrl; o

r is an integer of from 1 to 4 . and o - u
: R8 and Rg each are :Lndependently hydrogen or {lower)- :

8 9

alkyl, or R and R , taken together with'the nitrogen-atom to
which they are attached, may be pyrrol:.d:.no, methylpyrrol:.d:.no,
morpholino, thiomorpliolino, piperidino, metﬁylp:.per:.&:.no, N-
methylpiperazino, 1,2,3, G—tetrahydropyrldyl, homopiperidino,
"+ heptamethyleneimino, octamethylene:.mn.no or 3—azab:|.cyclo {3.2.2]1-
; nonane; . | : e . :
or a nontoxic, phamaceutically ac'_ceptable salt,
hyd@rate or solvate thereof. o

4., . A compound of Claim 1 havit%é_ the formula

L ~
i

..

B

2
‘CHZ) r §
Rg/ :

(CH,) % (CH,) NE——
. \0 " UM

\

wherein R is hydrogen . (1ower) alkyl_-" : ‘1y1 , propargyl, 3.. L
pyr:.dylmethyl or 6-methyl—3-pyr1dylmethyl,

m is an integer of from 0 to-2 3§

n is an integer of from2to’5 i

2 is sulfur, oxygen or methylene,_ _

Rs is hydrogen or (lower) alkyl;
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wht-ch they are attached may be pyrrolidino, met hyJ—pthoﬁ”di’rTb”_rTErEhol I no,
t hi onor phol i no, plperldlno nmet hyl pi peridino, 1l-neth .
1,2,3,6-tetrahydropyridyl, honopiperidino, heptamne mﬁ“ﬁ ﬂ“m““\ b4

oct anet hyl enei m no or 3-azabicycl o[ 3. 2. 2].52nonane nOXISC
pharmaceutical ly acceptable salt,.hydrate or solvate thereof. 5. A

conpound of Claim 1l pagsngnt I:lnfjegremb& ok Wwardin Ris hydrogﬁd or

(lower)al kyl, allyl, o @r r gl 3 A I -
6- met hyl - 3- pyri dyl rre?‘ ?‘?ﬁm&bs 35%11 egg%d%egﬁomq%yt Oyéirorgl L 3R |(;'!1'f’ gé"r)
of from 2 abkgl, ZorsRsuhhdr R” gx {tadneno togettingxe ntd; thRAhes diyirapgem atom to

o ntiopenti YegueEl A¥Eachedy B e phrro g e @F@f’gg?ﬁfédm“

t oget her worphdkimo} r bhiomarphoildnahi phiperddince

et iyl pi et AR LR EYRE Rz lb 2, 2 ﬁ?@ﬁaﬁ@%ﬁ% ”“’°‘*’%€?§‘39ia‘-’mm

honopi per i hﬁnbamﬁtblf&#@ﬁwp-éﬂel Pictemetdy: ia%eiaw r%‘%#a@l‘éi‘abﬁ;y"elzo[zé‘
.2.21- nongygRa QL a nont oxi c, phar maceutlcally acceptabl e salt, hydrate or
sol vat e thereo?l

A co%ound of daimJl - 65.\/1} nagcthe forrrula -53-

or a nontoxic, pharmaceutica ceptable salt,

hydrate or solvate thereof.

_ 5. - A compound of Ciaim 1 having thé_ formuia
Ui . _ .
N\
R9/ (CH)z ' 5 Ic
” _ (CHZ )mZ (CI-I2 )nNH NHR
r® | ' |
g N
wherein R? is hydrogen or.{lower)alkyl, allyl, propargyl, 3-
pyridylmethyl or 6-methyl-3-pyridylmethyl; .
m is an integer of from 0 to 2 ;
n is an integer of from 2 to 5 ;
2 is sulfur, oxygen or methylene;
" Rs is hYdrogen or (lower)a;kyl :
' r is an integer of from 1 to 4 ; and
R8 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 pyrrolidino, methylpyrrolidino,
morpholino,; thiomorpholino, piperidino, methylpiperidino, N- '
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopiperidino,
heptamethyleneimino, octamethyleneimino or 3-azabicyclo(3.2.2]~
. nonane; _ | | '
or a nontoxic, pharmaceutically acceptable salt,
hydrate or solvate thereof. '

: 6.. ' A com_pbund of Clair-i 1 having the formula
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“[ERR] wherein R is hydrogen or (I ower) al kyt—allyl erooaLgyI, 3- -
pyridyl methyl or 6-nethyl-3-pyridylnmethyl; mis an |nteger of fromO to 2 ;
h is an-integer offrom2t05; _|ssulfur Jnm mm,ene R6 is .
hydr ogen or (lower)alkyl; r-is asr?zl nt eger mm” " and 8 R
Zand Rgpach are 5ndependent|y hydr ogen or. (I ower) al kYl ¢ R and R9,

t aken, 8 oget her e nitrogen atomto which they are attached, may be
pyrr di no, 'net l'i di no, norpholino, thionorpholino, piperidino,

met hyl pi YECRL pegaZiny, Nii- glr ahydr opyai dyl ,

hono ﬂz)pl di hyl e#lg'f‘m%%ogp Bct et hy gI‘IEI mno or

3-aza |cyclo[3 2, 2[*NrOnane; a nont oxi armaceutically acceptable
salt, hydrate or solvate thereof. 7. ANgonpound of Cl.aim 3 wherein R2
i s hydrogen; or a nont oxic, pharnaceutically acceptable salt, hydrat e' or

sol vate thq eof . A compound of Cl aim 4 wherein [ERR] IS
hyhesedn Rr ks Trdsgen prathoven) Rikyly addapialpropmtgylhyarat e w!

Mo YR ?ﬂﬁFnPg #FemePntPERRF is hydrogen, or a nontoxic,
phar maceutlealis/ S coptabbe 62 EroRydr dbesot solvate o

Z is sulfur, oxygen or methylene;
6

SR ]Hgﬂﬁﬁf .o 6~methy - $O5POih ity pi M 5 wherein [ERR] hydrogen; or
a non?ga C é‘g ar maceut i ca¥ accept-abl eﬂg}alf hydrate or sol vate thereof.

R~ is hydrogen or (lower) alkjrl;'
r is an integer of from 1 to 4 ; Lo and R 9
R® ana 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, methyipyri'olidino ’
morpholino, thiomorpholino, piperidino, methylpiperidino, N-
methylpiperazino, 1,2,3,6-tetrahydropyridyl, homopiperidino,

" heptamethyleneimino, octamethyleziei,mino or 3-azabicyclo{3.2.2]-
nonane; ' |

' or a nontoxic, pharmaceut:.cally acceptable salt,

_ hydrate or solvate thereof.:

7. A compound of Claim 3 wherein Rz is hydrogen; or a

nontoxic, phamacentically acceptable salt,” hydrate or solvate
thereof. S ' - - N
8. A compound of Claim 4 wherein ®? is hydrogen; or a

nontoxic, pharmaceutically acceptable salt, hydrate or solvate

thereof. ' | '

9. A compound of Claim 5 wherein Rz is hydrogen; or a
nontoxic, pharmaceuntically acceptable salt, hyarate or solvate

thereof, : -

10. A compound of Claim 6 wherein Rz is hydrogen, or a

| nontoxic, pharmaceutically acceptable salt, hydrate or solvate



e

54 thereof. 11. 1- Ami no- 2-[ 3-( 3- pi peridi th n ropylan1no]
cycl obut ene- 3, 4-di one, or a nontoxic phar mﬁi ml\ﬂzlirﬁllli m tabl e salt,
hydrate or solvate thereof. 12.
1- Ami no- 2-[ 3- ( 3- plperldlnonethylphenoxy)propylan1no]--
cycl abut ene- 3,.4-di one hydrochl ori de. 13. C
~ 1- Am ho- 2-12- [ (5- di met hyl am nonet hyl - 2-fur yl ) - ' _b
met hyl t hi o] et hyl am no) cycl obut ene- 3, 4-di ohe, or a nonfoxic
pharmaceutically acceptable salt, hydrate or solvate thereof. 14.
1- Am no-2-{2-[(5- dinethylaninonethyl 3-thienyl)-
nethylthlo]etq¥ Po]cyclobutene 3 4-dione, or a nontoxic pharnaceutlcally
accept abl e sal drate or solvate thereof. 15.
1- Am no- 2- { 2- [(5 plperldlnonethyl 3-thienyl)nethylthiol -
et hyl ami no) cygf obut ene- & gr i or *lﬁu(itﬁ%ﬁ%?f&fn&@é%ﬂ@fﬁ%éﬁ&%y5%r%CCEQAQQE?

salt, hydgate or sol vat'e thereo
| - Ami no- 2- [ 3- mmhmwwﬁnmm; mvenasxxgx)qat@qud: aphaohaceutically acceptable

cycl obut ene- F543dj r&e 2oP O OXA € PR PBGLUL I cal |y acceptable salt,
hydrate or sol vate thereof. 17.

1- Ami no- 2-[ 3- (3- pyrrol i di nonet hyl phenoxy) propyl ami nol -
cycl obut ene- 31 ; di one, mmlmﬂmﬁ(ﬂ@%ﬂ@ﬁf&iﬁ&ﬁ&u%ﬁ%%@ Sr&fYiamino] -

hydrate or solv t her
(3- et hyl pyrr‘Eif‘? 3?1'b 'Fét%?fijr‘?’b?(ﬁydr%?lgip?/ﬂ-%% no) cycl obut ene- 3, 4- di one,

or a nontoxic pharnaceutlcally acceptable salt hydrate or sol vate thereof.

iicwbutene Y20 % Jind 401 PRI SRS N SRR -5 BRGRA £

methylthlo]e hylamlno}cyﬂlobutene-3 4-dlone, or a nontoxic
- pharmaceutically acceptable salt, hydrate or solvate thereof.

1

(=)

14. 1-Amino-2-{2-[ (5-dimethylaminomethyl-3-thienyl)~
- methylthio] ethylamino }cyclobutene-3, 4-dione, or a nontoxic
pharmaceutically acceptable salt, hydrate or solvate thereof.

15. - - 1-Amino=-2-{2-[ {5-piperidinomethyl-3~thienyl)methylthio]-
ethylamino}eyclobutene-3,4-dione, or a nontoxic pharmaceutically
acceptable salt, hydrate or solvate thereof.

16. 1-Amino=-2-[3~ (3~-dimethylaminomethylphenoxy)propylaminc] -
cyclobutene-3,4-dione, or a nontoxic pharmaceutically acceptable
salt, hydrate or solvate thereof.

17. 1-amino-2-[3-{3-pyrrolidinomethylphenoxy)propylanino]~
cyclobutene-3,4-dione, or a nontoxic pharmaceutically acceptable
salt, hydrate or solvate thereof.

18. | l—Amlno-Z-{3—[3 (3-methylpyrrﬂllolp07methylphenoxy]—
propylamlno}cyclobutene—B 4-dione, or a nontoxic pharmaceutically

acceptable salt, hydrate or solvate thereof.

13. | 1-Methylamino-2-[3v(3—piperidinomethylphenoxy)~
propylamino]cyclobutene-3,4~dione, or a nontoxic pharmaceutically
acceptéble salt, hydrate or solvate thereof.



'acceppgbl e salt, hydrate or solvate thereof. —“20'/12’1’3’

ammtyam oy v oborane. . b o w0 nor NN Ma 1,
dcceptabl e salt, hydrate or solvate thereof. 2-[3® *
f3 Pi peri di norret hyl phenoxy) propyl ami no] -1- (3- '

pyrd&iy| ) met hy3-akdnbiyRipenidiroBethyll phenoxy ) propplaxieihar-nge - ceutical |y

ac Vil adirdo ) S9l er eof no- 2- [ 3-
(3(%%(6,%'[ hyI er?elégnoms ehghg-)%&?oﬁg rcglgy am&%ofcff& @%\.ﬁ% 3, 4-di one, or
rﬁ?r‘l’c%ﬁ 36%1I$ ’écc Tate enlsolvgteatbesecl vate ther eof .

1 Ai no-2-[ 3- [3 ptperi di nomet hyl t hi ophenoxy) propyl -
2{10] cycl obét ene- é 4-di one, . or a nontoxic pharmaceutically accept abl e
sal

hydr at “Rirexi ethylphenoxyyprepyibapingd~1- (3-
“""“‘ﬁ“’*tmm‘”’ﬁ’h‘“‘“’“““ﬁt RAPAIEY) -0 58| 51 A0hoR ¥ ity 10! ore
or LC ar I C acC apl e s , fate or ol vat e er eor.

5 Rty SLBEIPRRL SE 6 ETRIA e SN |G PBRERDey) - |

pr opyl am no] cycl obut ene- 3, 4-dirone, or a nontoxic pharmaceutically

ac tabl e s3lipmshVlIAl B3 0F4 S corrp05|t|on
fo?glonhl bi ti n% gastric %m secrﬁ{l riie ?ﬁ‘?’r’%‘?’iﬁ%"—”gﬂsmw\)
anProPyR syslebusiena—3 ebsiionm, conpounohxid apharnamét.ﬁ::.cally

phateepedbiled E'al@c ?&Hz%tﬂé &@rédﬁate thereof .

23, 1—Amino-2—[3-(3-piperidinomethylthiophenoxy)propyl- | u
amino}cyclobutene~3,4-dione, or a nontoxic pharmaceutically
acceptable salt, hydrate or solvate thereof.

24, 1-Amino-2-[3- (3-heptamethyleneimin\omethylphenoxy) -
propylammo]cyclobutene-3 4~dione, or a nontoxic pharmaceutically
acceptable salt, hydrate or solvate thereof .

25. 1-Amino-2-[3- (3-octamethyleneiminomethylphenoxy) -
propylamino]cyclobutene—-3,4-dione, or a nontoxic pharmaceutically
acceptable salt, hydrate or solvate thereof.

(@



27. A conposition for treating a condLLFﬁﬂ"ﬁﬁarafga’;”’pgh hi st am ne
H2-receptors conpri sing at | east one co “ t\‘g I n an anount
ef.fective to inhibit sai-d histam ne H2- m \““ har maceutical |y,
acceptable carrier. 28. A conposition atm ®6 or 27 wherein the bd
compoynd of Caim1l is 1-am no-2-[3-(3-piperidino-

met hyl phenoxy) pr opyl am no] cycl obut ene- 3, 4- di , Or a nontoxic

phar maceutical ly acceptable salt, hydrate or Solvate thereof. 29.

Medi cation conprising an effective antisecretory anount of at |east, one

conpound- of Cdaim1, for use in a nethod of inhibiting gastric acid
secretions in the human or ani mal body. 30. Medi cation conprising an

effective histam nggH- I\eESB%Sé:.tﬂBhbf&k“ﬂnﬁﬂ?ﬂﬂiné)fgé’étffésacﬂae conpound
of daiml, for use in i'nhi biting_hi sfam ne H2 rece tors in the

human or - ani mal boa?chEionﬁbﬁPBafiﬁhnéfa%i% ﬁ??@lﬁﬁ ant: %?E?E e at
| east onkxconpoundagbukabh ati Sehs8ohe- CopBoddd of Claim 1 and a

Phar mceut | cal |y aBBapHABPUELsATLY paPRpEaBte CEREAIEE ey oo 57 32
A process for prod@Zkng A composition fow EneaGiaglaasogd&;ﬁea madieted 1,
conprising reactingua 6ofPAY8fanine Hy-receptors comprising at least
one compouﬁd of Claim 1 in an amount effective to
inhibit said histamine Hp-receptors and a

: pharmaceutically acceptable carrier.

N . 28. A composition of Claim 26 or 27 wherein the
compound of Claim 1 is l-amino-2-[3-(3-piperidino-
meﬁhylphenoxy)propylamino]cyclobuteﬁe-3,4-dione, or a
nontoxic pharmaceutically acceptable salt, hydrate or
solvate thereof.

' 29. Medication comprising an effective antisecretory
amount of at least one compound of Claim 1, for use
in a method of inhibiting gastric acid secretions in
the human or animal body.

30. Medication comprising an effective histamine
Ho-receptor inhibiting amount of at least one
compound of Claim 1, for use in a method of
inhibiting histamine Hz-receptors in the human or
animal body.

31. Medication of Claim 29 or 30 wherein the at '
least one compound of Claim 1 is l-amino-2-[3-(3-
piperidinomethylphenoxy)propylamino]-cyclobutene-3,4-
dione, or a nontoxic pharmaceutically acceptable
salt, hydrate or solvate thereof. '



of the Formula I [ERRl in which [ERR] iigﬂﬁﬂﬂL¢m$+@
conpound of the Fornula [ ERR]

sequentially and in any desired order,
and a cbnpound of the Fornmul a [ EERR] mhereln

% .defined in-"Claim1, to produce the conpound 3 mm\“m‘m

’sequentlally and in any desired -or®r; wth

d n are as

(b)

and a conmpound of the Forrmula [ERR] wherein [ERR] and [ERR] are as

PR TERR

previ ougley ¢gef. |Fq,q.q,uqr;d Piis ,fazl eavi ng, group,

For mul a |

O BhgckB T8 p8 B EINBOU ofih ok B BPT THE? Pllealif

e as previous en reactl ng t

conmpound of Fornula | is prepared Jy reacting the conpound of

wi th the conpound of For nul

- 33, The mgicess Rs claimed in Claim32 wherein the

I1

in which R12 is a 1eav1ng group

or

(a) sequentially and in any desired order, with
a compound of the Formula
' ' R1 .
™~
. sNH
o
RZ..
and a compound of the Formula
B , ) A(CHZ)mZ(CHZ)nNH2 |
wherein R', R®, A, m, Z and n are as defined in
Claim 1, to produce the compound of Formula I;

(b) sequentially and in any desired order, with

a compound of the Formula HS (CHZ)nNH
and a compound of the Formula
. _ o1
N
NH
/
RZ

2

wherein R! and R? are as previously defined, to
produze a compound of the Formula VI
. ' 1
HS(CH,) NH N

VI

1 2 o N\ o
wherein R', R® and n are as previously defined,

RRl wherei

a eonpo&nd of *t he Formul a [ ERR]

n

conpound of
t he For dulas ‘¢l avimeld anc@#peand,opomnélsensuraapERRp fher@PeuRdand m are as

to produce the conpound of

Fornula I 1
\af

then reacting the compound of the Formula VI with

a compound of the Formula
A (CH ) X
wherein A and m are as prevxously deflned and X

is

a leaving group, to produce the compound of Formula 1I.

-

*



[ERR] and the conpound of Fornula [ERR] 34 The pJMﬂm”m‘ in daim
33 wherein the. conpound of Formula Il is first "muﬂl onpound
of Formula [ERR] , *wherein [ERR] and [ERR] are as pre Vi obisI® def kned, to

produce a conpound of Formula.lV [ERR] , whejein [ERR] are as prepj |ously
def i néd,Ythen the conpound of Fornula IV is Teacted with the corrpound of

‘Formula [ERR] , wherein A, m Z and n are-.as previously defined, to produce
t he conpound of Fornula I. 35. The process as clained in d ai m 33
wherein the conpound of Fornula Il is first reacted with the conmpound of
For mul a [ERR] SH e % 1R %Vlﬁ.l g q:% cto q%xce
a conpound - of ?h ﬁ 9 GRIRQYT
reacted with the GERQM @3}3 ptonﬁr% [T ormJIa
| .
.;vh . -
= . \un
R-,_/

and the compound of Formula

\./ 34. The process as clalmed in Claim 33 wherein the compound of
T Formula II is first reacted with the compound of Formula
. Rl\
' ' NH
| o 2

; Wherein R! and R? are as previously defined, to
produce a compound .of Formula IV .

Rl
R12 N//,
. o2
Ly _ ﬁiib Iv
¢ wherein Rlz, Rl and R2 are as prev:.ously defined,

then the compound "of Formula IV is reacted with the
compound of Formula

A (CHz) mZ (CHZ) nNH2

, wherein A, m, Z and n are as previously defined, to
produce the compound of Formula I.



-60- 36. A process as clained in claim32, substanfial]y as described in
any of the foregoing Exanples. 37. A conmpound of-the Formula | as clalned

in claiml, produced by a process as clained |n_ngLﬂL32__33——34——35 or 36
38. A _conposition conprising at |east one conpound as clai med \“T

e R R T

35. The process as claimed in Claim 33 wherein the compound
of Formula II is first reacted with the ¢ompound of
Formula

A(CHZ) Z(CH ) 2 . - rd

. wherein A, m, 2 and n are as previously defined,
to produce a compound of the Formula IIX

A{CH?)mZ(CHZ)nNH i //3

‘then the compound of Formula III is reacted with the
compound of Formula

to produce the compound of Formula I.
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36. A process as claimed in claim 32, substantially

as described in any of the foregoing Examples.

37. A compound of.the Formula I as claimed in claim 1,
produced by a process as claimed in claim 32. 33, 34,

35 or 36.

38. A composition comprising at least one compound as
claimed in claim 37 and a pharmaceuticall§ acceptable

carrier.




