2204584‘tycloﬁutenédlones useful as Internedi ates The present invention.

provi des~novel internediates and their use in the preparation of certain

hi stamirie [err]-antagonists which are useful in the treatnent of peptic

ul cers and other conditions caused or exacerbated by gastric-gcidity. Qur

coll eagues A. A Algieri and [err] Crenshaw di scl ose hi stam n% 55%
[err]-receptor antagonists in U S. Patents 4,390, 701 i ssued June 2 3,
4,395,553 issued July 26, 1983, 4,522,943 issued June 11, 1985 and : .{5&\
4,526,973 issued July 2, 1985 which are substantially the same as those A
descrlbed by the present I nvention. United States Patent 4,521,625 issued

June 4, 1985.to T. H Brown and R C. Young discloses |nterned|ates of the
formula [err] wherein [err] is hydrogen or a [err] alkyl group and X is
hydroxy or a group di spl aceabl e by hydroxy or the equival ent thereof which

are used in a process for the peegstitbicanneb vsompes tbimbdlatel ar e

substantially the same as thos€ described T n the above-nentioned U S.

patents. United Ki ngdom Patent Application GB 2,023,133

The preseht invention provides novel intermediates and
their use in the preparation of certain histamine
Hz-antagonists which are useful in the treatment of peptic ?
ulcers and other conditions caused or exacerbated by gastric

acidity.

Our colleagues'A. A. Algieri and R. R. Crenshaw
disclose histamine H,-receptor antagonists in U.S. Patents
4,390,701 issued June 28, 1983, 4,395,553 issued July 26,
1983, 4,522,943 issued June 11, 1985 and 4,526,973 issued
July 2, 1985 which are substantially the same as those

' described by the present invention.

United States Patent 4,521,625 issued June 4, 1985 to
T. H. Brown and R. C. Young discloses intermediates of the

C.

formula 1

X-CHZCHZCHéﬂﬂ. .NHR



\ . .
publ'i shET Decenber 28, 1979 discloses inter alia internmediates of the
formula R[err] in which Wrepresents the group [err] or[err] and Q n, X
nlf[err]' [err] :;and [err] correspond to a |arge nunber of substituents. The
novel i ntermedi ates provided in the present invention are useful in an

i nproved protess for the preparation of histamne [err]-antagonists

descri bed herein. - 2 - SUMVARY OF THE | NVENTI ON Hi st am ne

[err]m quptor antagoni sts of the formula [err] [err] wherein R is

hydro or lower alkyl and R and R are as defined bel ow, which are
useful in treating,mepis gl gy hryd¥odel 8RA5°E, V! s adidENaro0s o i fﬁ@knove'

i nter medi ates of the formula | err| wher ei n eh or | ower

and Ris -[err] [SP¥JrfyY [ A SR F&ﬁP*aF§agleoPVeh¥ BRAY. 9%é9h?uf%ﬁ ent

and Y is |ower alktHereof which are used in a process for the preparation of
o - compounds which are substantially the same as those
described in the above-mentioned U.S. patents.

' United Kingdom Patent Application GB 2,023,133
published December 28, 1979 discloses inter alia
intermediates of the formula

B 3, .
| W-0-(CH, ) ~X~{CH,) NH \N)_ NR,Rg "

in whlch W represents the group —CHO or -(CH ) CO\IRIR2 and
Q, n, X, m, R3, R4, 57 R1 and R2 correspond to & large

number of substituents.

- The novel intermediates proVided in the present
invention are useful in an improved process for the
preparation of histamine Hz-antagonists described herein.



-

- é\w DESCRI PTI ON OF THE | NVENTI ON The present invention relates to

novel internedi ates which are useful in the preparation of certain .

hi stamine [err]-antagoni sts which are described herein. Accordingly, the
present invention provides conpounds of the fornula [err] OY wherein [err]
-is hydrogen or lower alkyl ‘and Ris [err] [err] or [err] in which.Xis a
conventional |eaving group and Y is |lower alkyl. Preferably [err] is
hydrogen and Ris -CHO, or [err] in which X is a conventional |eaving
group. Suitable conventional |eaving groups are mell-knomn to those sk *@d

in the art. Preferably X is br o} rl]-in which [erfPis
| ower al kyl, trifluoronethyl, $ £6r - s pnenyl . Most preferably

Ris -CHO In the present invention, as used herein and in the clains, the

term"lower alkyl Higkamsngt H Lgbeeptobraﬂaiwhm rogltnd foriviani-ng from1
to 6 carbon atoms. Preferabl§y they contain from1 to 4 atons and, nost

preferably, they contain 1 to 2 carbon atons. Unl ess otherw se speC|f|ed in
t he partlcular |nstaan the’iifﬁil\?utyl and ' butoxy as - _ -
: LN 1l '

rY

NCHy OCH,,CH.,CH NHR

2 CHCH v

o)

whefein’Rl is hydrogen or lower alkyllahd Rz and_R3 are as —
defined below, which are useful in treating peptic ulcers, }\J .

are prépared via a new process from novel intermediates of_J

the formqla

R ocuzcnzcnz
I
wherein R1 is hydrogen.qr lower alkyl and R is_eCHO, -CH '_',
-cqo:] ,-CHZOH or-CHzx in which X is a conventional
leaving group and Y is lower alk&l. ;J :



used her&in and in the claims is intended to mean n-butyl - 4 - and

n- but oxy and ot her

C al kyl groups. The conpounds of fornula IV may be

prepared fromthe conpound of fornula Il by reaction with a conpound of
The acetal of fornula la thereby produced is hydrolyzed to an

formula I11.

al dehyde of fornula Ib followed by reaction with a secondary anmine in the
presence of fornmic acid to produce the desired histam ne [err]-antagoni st
of thqe@@pnula |V as |IIustrated in Schene 1. Schenme 1 [err] [err] [err]

[err]

Phrr]

6 -

DESCRIPTION OF THE INVENTION

The present invention relates to novel intermediates
which are useful in the preparation of certain histamine
Hz-antagoﬁists vwhich are described herein. Accofﬁingly, the
present invention provides compounds of the formula

/©\ OCH,CH,CH nurt

R oNH

o]
oY

wherein Rlsis hydrogen or lower alkyl and R is -CHO, -CH
) 4

2 T2

p 3 ) : '
~CH t] . =CH,CH or -CH,X in which X is a conventional
‘o
leaving group and Y is lower alkyl.

Preferably R1 is hydrogen and R is -CHO,
or -CHZX in which X is a conventional leaving group.
Suitable conventional leaving groups are well-known to those
skilled in the art. Preferably X is bromo, iodo, chldro or

-038R4 in which R4 is lower alkyl, trifluoromethyl, phenyl

- or substituted phenyl. Most preferably R is -CHO.

In the present invention, as used herein and in the
claims, the term "lower alkyl" means straight or branched
chain alkyl coﬂtaining from 1 to 6 carbon atoms. Preferably
they contain from 1 to 4 atoms and, most preferably, they
contain 1 to 2 carbon atoms. Unless otherwise specified in
the particular instance, the terms "butyl" and "butoxy" as
used herein and in the claims is intepded to mean n-butyl



Th?corrpc')und of formula Il may be prepared as described in the present
i nvention or by procedures described in United Kingdom Patéent Application
[efr] published Decenber 28, 1979. The conpounds of fornmula Il nay be

L4

prepared by the reaction of ammonia or a primary lower alkyl amne with a ’

1, 2- di al koxy-|-cycl obutene-3, 4-di one which is itself prepared from
squaric acid accordiing to the general procedures described by C. Mahz,

Justus Liebics Ann. Chem 685, 55 (1965) and A. E= Schnidt, Synthesis# 369 3

" (1978). The corrpounds of fcrmula 11l nmay bq prepared in.a tvvo step pr ,,J
fruog a-qv - n.arthef M_f _cf tbs pre knrtion, vbich wd

diviEd into %Pév%s ???’i‘&s?“‘%\??h%suhalcky ouh W' we
have fownd that the novel -cc.ound ,f roirnla l4F— n i s htvdgen and R

is butyl fray be prered i "‘ignvvl Se naimer ‘in a "one -pot reacti on.

Ft hezr nr,

| -am no- 2 but oxy-1-cycl cbUt ene- 3, 4- di one- as descri bed herein may readlly be

prepared in hi:s-The e¢empouhdrirdf y cmmud aTdiVU inayt b pgeaa&bd Erom tRee pot”

reaction from rgga@éa £CEAYL LT P Sl HHI Wl cbibolhg pEeparation
nds o ent1on and cetan S

of the cormou e present 1 nh

E2- ant agoni s§ - | The At sh&remrlarla; @W&PNQEW@VC@@W&F al kyl

and, -prefer ab,qurohyiléd)gw arPradicatnfde) d25 Sormual qbexblueweaowrré&&ioﬁor
exarrpl e, wb¥+h ftgé@o a{zQ;Py ﬁﬂﬁsqg{,]%gﬁ%teyce %%Cfg%dc acid to

tertiary-but neop eht
produce the es:.red histam;ne Hz-antaqon:.st of the formula
v as 1llustrated in Scheme 1. —
| o/
LS
o



li Ke. MDSt preferably, R is butyl, sec-butyl or neopentyl. For the
conpounds of formula IV or a non-toxic pharnmaceutically acceptable salt
thereof, R2 and R are lower alkyl, or R2and R taken together with the
n|trogen to which they are attached may be pyrrolidino, nethylpyrrolidino
plperldlno et hyl pi peri di no, honDplper|d2|n - 7-_ ,p:

heptanethylenelntno or octanet hyl enei m no.. Most preferably, Rand 3 R are

j 0i nedel et her §£hemehd nitrogen atomto forma pi peri di no group. The non
t.oxi c pharnaceutlcally acceptabl e salts nmentioned nay be prepared by

met hods known t-o those skilled_in the art. The conpounds of fornula |a may
be prepared by the reaction he conpound of forrmulad!l with a cqnpound
of formila Il in apffi®\-reg Q solvent such as net heRiab, et hamHR
acetonitrile, tetra ydﬁﬁluran and o) W HH a genperat ur 'ontabout 0C
to the reflux tenpera®ure of the sol enf. for convenience, prefer to
conduct the reaction at about. anbient tenperature. The al 4 s of the
formula rb may be prepared by acid hydrolysi$ of the acet formula Ia.
The hydrolysis reaction may be copgucted in non-reactive gptvent such as
met hanol , et hanol, tetrahydrofuran and aqueogs m xtures thereof in the

pr esence_
i .
. O\ /@\ NBRJ'
' C ' - Ia
0
' l
HC OCH,CH,CH,N NHR
i 22 _
Ib
o
r2
N :
,NI-I . HCOOH
A »’
. | v
- R® |
. NVQ\ . 1
R3/ .ocHZCHZCHz NHR
' ' v
e)



of an organic or inorganic acid for exanple, hydrochloric acid, sulfuric
acid, formc acid and p-tol uenesul fonic acid. The -hi stam ne H2-antagoni st
_ conpounds of fornmula IV may then be prepared by the reaction of a conpound
of formula Ib 2 3 with a secondary anmine of the fornula RR NHin the
. presence of at |east one equivalent of formc acid as reducing.agént. The
reductive am nation may be conducted'in an excess of formc acid wherein.
the formc acid |%halso used . as_s Iven P eferably the reaction is ¢,
conducted in a nofPeSBFPIEREoPTe P"’?ﬁt? a5 Behke@raraanshas dpscribe d
n-propanol wishthe peesentnéneeukiaheat oy ﬁmuaadagga(hégg*;baaeigrably,
to three equ t S p s t the
m@hs@. ﬁ:.nl;&o}n pakéet AEHRILLLk 4,0 | gﬁg 92y, #J g&a}éﬂgfg

wat er whi ch ere at about the r t he .

-«

sol vent enpl%?%ﬁmb?ﬁexéo gﬂds of formula IV may al so be prepared fromthe

conpounds of fornmula Ib as illustrated in Schenme 2. Scheme 2 |b HOCH
B2 OC-H2 CH CH NERE! cbounat JeCBétaula 111 QT2 TNEERA bY e

reaction of ammonia or a primas y lower alkyl am:.ne with a
1,2-dialkoxy-l-cycacbutene-a,e-d one which is itself

prerared from 'squaric racid 'actording to 'the'_ general
preccedures described by G. Maahs, Iustﬁs .]:..'.ebicr's Ann. 'C..em-;
686, 55 (1965) and A. H. Schmidt, qmthes-s, 869 (1978).

The compcunds Of fc:'.u..la III may ba prepared in a two-s‘.:en .
process from squaric acid, howser, in anctrer as ctofﬂepresa:tmm vtndzwa..d'
d:.wdsdmasgaatednr_smlanhmrmhqpmmber 9103856.2, we
have gounc that the novel ccmpound =f -Ormula III wherein R is hwdrogeﬂ
and R” is butyl may be prepared in 2 Steiwise manner in a "one pot"
reaction. Furumannme we have found tnﬂ:the preferred
l-am:.no-z-butcxy-l-cvclc.utene-3 -!-dione as described ne*ein _
‘may readily be prepared in h;g: Yiald and purity on a
manufacturinq scale in a "one pot" react;cp from squa"‘c.

acid which is escec..aT ly usefzl for the preparation of the
compounds of the.present invention and certain histamize
Hz-antagcnists the:eof;

In reaction Scheme 1, Rl is hydrcgen or lower alkyl

and, preferably, hydrogen.' Prelerably Rs is cyclohexyl or ;d
lcwer alkyl for example, methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, ‘tertiary-butyl, neopentyl pentyl and the
like. Most preferably, RS is butyl, sec-butyl or neopentyl.
For the compounds of formula IV or a non—toxic
pharmaceutically acceptab].e salt thereof 2 and RS are lower -
alkyl, or r? and R;. taken together with the nit:ogen to which
they are attached, may be pyrrolidino, methylpyrrolidinc.
piperidino, methylpiperidino, hamopipezidinn

-7 -



whére X Ts defined as a conventional |eaving group 2 R 2 NE 2 RK
a OCH2CH2CN2NN ~ Nas -9- _9_ In reaction Schene 2, a conpound of fornula
| b:is reduced to an al cohol ‘of fornmula Ic which is then converted by
conventional techniques. to a conpound of formula Id. The conventi onal

| eavi ng> group i snédieimethylehagfthobyr dBtaBLAG1 e kil .f Oiday 'gr%%@%?l\ﬂét 2 o

produce the desia@d hi st am_ne Hg-;%ta onig? of the fornul fe?nqﬂf,

R2 and: are as pr&¢i Hed traethern vith thegritsoaen asem fter fiormm al pipemjdine group.

prepar e® from t hEhalnde hiyskis pharfnaceutteallly h@be@ﬁ&ﬂdb&&é‘f&ﬁ%@@%?rbréﬁbrepared
e

reduci ng net al hwlr,de BSaLRE9% ltggtﬁo%é”&i Q%; i\f/_\‘/g{__ll?e;kn wn in the art.

conversion of the hydroxy radical "Infornu tonventional | eaving
group may be carried out.with suitable hal ogenating agents or sul fonating
agents. Suitabl e hal ogenating agents such as thionyl chloride and

The compounds of formula Ia ﬁay be prepared by the

reaction of the compound of formula II with a compound of

' formula III in a non-reactive solvent such as methanol,
ethanol, acetonitrile, tetrahydrofuran and the like at a
temperature from about 0°¢C to the reflux temperature of the
solvent. For convenience, we prefer to conduct the reaction
' at about ambient temperature. The aldehydes of the formula
Ib may be prepared by acid hydrolysis of the acetals of
formula Ia. The hydrolysis reaction may be conducted in a
non~reactive solvent such as methanol, ethanol,
tetfahydrofuran and aqueous mixtures thereof in the presence

" of an organic or inorganic acid for éxample, hydrochleric
acid, sulfuric acid, formic acid and p-toluenesulfonic acid.

The histamine Hz-antagonist comﬁounds of formula IV may
then be prepared by the reaction of a compound of formula Ib
with a secondary amine of the formula R2R3NH in the presence
of at least one equivalent of formic acid as reducing agent.
The reductive amination may be conducted in an excess of

. formic acid wherein the formic acid is also used as solvent.
i%J Preferably the re#ction is conducted in a non-reactive
solvent'suchfas benzene, toluene, xylene and n-propancl with
at leasé one equivalent of formic acid and, preferably, two to
three equivalents. It is also preferred to azeotropically
remove the water which is thereby produced at about the reflux

temperature of the solvent employed.

ihe cémpounds of formula IV may also be prepared from
. the compounds of formula Ib as illustrated in Scheme 2.



thionyl brom de maj be enployed neat or in a non-reactive sol vent and,
preferably, in the presence of a base such as a tertiary amne (e.g.,
triethdcndnee.2 pyridine and |utidine) or inorganic base (e.g.,.sodium
carbonérﬁ'ﬁﬁﬂ'bota55|untcarbonate) at a tenperature of "0 C to .about fthe
reflux tenperature of the solvent: gg tabl e sul fonating agent's such as
met hanesul fonyl chloride, benzenesulfonyl chloride, p-toluenesulfonyl
chloride, p-bronmobenzenesul fonyl chi ri de and p-nitrobenzenesul fonyl .’ A*
chloride may-be enployed in a non-re ctliﬁ sol vent, for exanple, _-.jgg
di chl or onet hane, acetonitrile, tetraphydr éran; and.dinethytfornanide-and,
preferably, in the presence of a terliary amne or inorganic base to renove
the acid whichis produced. The conpbpunds of formula IV may then be
prepared by the reaction of a conposyd of forrmula Id with the approprlate
am ne of fornmula R2ZR3NH in a non-reactive solvent and preferably in the

-presence of a base tor the acid which is thereby produced. -10- - 1In
anot her aspect, the pre i nvention provides a prqcess for the o
preparation of il tdagguugcs BB\ t he _@%ﬁula |V conpr|5|ng the
step of reactlng a céhpound of th nﬁla _ Ie
Q.
-/
| : _ v
x-ca @\ | 1 |
OCE CHZCHZ _
14
_'whene)(is defined as a conventional leaving group
R2\ . A
. =




R OC 2CH2CH2NE NE with a conmpound of the fornula 2 R3 a3P R1
2 3 wherein R, R, R2 and R are as previously defined in the presence
of at. |east one équivalent of formic acid in a non reactive solvent until
substantially the caopound of formula IV is produced. In a preferred’
enbodi ment, the process is carried out in the presence of two to three
eqU|vaIents of formc acid. - 11 - -~~ ~ - 4- DESCRI PTI ON
OF SPECEE&C EMBODI MENTS | n the follomnng exanpl es, all tenperatures are

given in degrees Centigkgd 0)y nt Qi n

uncorrected. All evapora&tgl %nggg %‘\E/gg'f‘g r% per?%‘?’?éec?%rf%@“ﬁ'@dggeas
pressure. As used meduced theane#hﬁﬁkell9§0£Q:m¢§#sJQ1whﬂnmoh@umhsnlvenVerted
fraction having a by Eéﬂgﬁngioﬁgl6§Qgh69&§é§tt@9hEéﬁﬁﬁgddﬁ'dt ForRull8X288 The

Exa Ie 1
P conventional leaving group is then displaced by an amine of
the formula R2R3NH to produce the desired histamine
1 2 3

Hz-antagon1st of the formula IV wherein R™, R and R” are as

previously defined.

The compounds of formula Ic'may be prepared from the

aldehydes of formula Ib by catalytic hydrogenation or

. _ reducing metal hydrides according to methods well-known in

Km; ' ' the art. The conversion of the hydroxy'radical in formula
Ic to a conventional leaving group may be carried out with
suitable halogenating agenﬁs or sulfonating agents.
Suitable halogenating agents such as thionyl chloride and
thionyl bromide may be employed neat or in a non-reactive
solvent and, preferably, in the presence of a base such as a
tertiary amine (e.g., triethylamine, pyridine and lutidine)
or inorganiq base (e.g., sodium carbonate and potassium
carbonate) at a temperature of 0°C to about the reflux
temperature of the solvent. Suitable sulfonating agents
such as methanesulfonyl chloride, benzehesulfonyl chloride,
p-toluenesulfonyl chloride, p-bromobenzenesulfonyl chloride

} and p-nitrobenzenesulfonyl chloride may be employed in a

) ' non-reactive solvent, for example, dichloromethane,
acetonitrile, tetrahydrofuran, and dimethylformamide'and,
preferably, in the presence of a tertiary amine or inorgenic
base to remove the acid which is produced.

The compounds of formula IV may then be prepared by the
reaction of a compound of formula Id with the appropriate
.amine of formula R2R3NH in a non-reactive solvent and

preferably in the presence of a base to remove the acid which
. is thereby produced.



| - Am no- 2- but oxv- 1- cvcl obut ene-3. 4-dione Preparation A: A solution of

1, 2- di but oxy-1 -cycl obut ene- 3, 4-di one (6.09, 0.027 nole) in 40 nL of
tetrahydrofuran was cooled to 5C in an ice-water bath and treated dropw se ,
over a period of 9 minutes with a solution of 1.8 nL of concentrated :
anmoni um hydroxide in a mxture of 8 nL of tetrahydrofuran and 1 AL of

met hanol . 'After stirring at 5C for .30 nminutes and at anbient tenperature .
for 90 minutes the nmixture was concentrated under reduced pressure toﬁgg
slurry. A small unt Skel | ysol ve B mes added and the ct was ¥

col l ected by.filt¥ ’B’ﬁ‘g%ﬁ P% drAyeatt BBCP % X.26 g of
the title copoexs ﬂb:saﬁ'{d @r(e&:ﬁht;)owm palsttlaytidesﬂ J-anﬂagcmmﬂ i, -

filtered an I d Alel o] 168
C (clear ‘*??@%‘*r‘*ﬁ Ay S ) Y gt lok EE%E%‘? {EmREL e
Found: C, 56-hes:fo¥mylag: N 8.S6. - 12 - Preparatlon B: A solution of.
1, 2- dlbutoxy I-cyclobute ) ,4-dione (30.0 g, 0.123 nole, 92.5 area % pure
by gl c assay) .in 300 nL ¢ -trahydrofuran was coolef to sOC and treated
dropwi se, over 30 m nutessox S { gz of conggRrerated NHAOH (8.18 i,
0.123 rmle)_inam'xtg‘re of c>&12&&:.&&&2.%'I ' L

with a compound'of the formula '_,- o _ : “j'
2
R

Y
wherein R, th R2 and 33 are as;previouslﬁ_defined in the
presence of at least one equivalent of formic acid in a non
reactive solvent until substantially the compound of formula IV is_produced.

In a preferred’embbdiment,'the_process is carried out

ﬂathejn@semxaof

_ 'tﬁo to three"
equivalents of formic acid. '

-

2y1 -



40 nL of tetrahydrofuran and 5 nL of methanol. The resultant solution was
stirred in the ice-water bath.for 30 mnutes followed by 5.5 hours at

anbi ent tenperature. The hazy solution was filtered through di at omaceous
earth to renove a small anount of bright yellow solid and the filtrate was
concent fat ed ‘under reduced pressure to nedr dryness. The solid residue was
rubbed under a small anmount of Skellysolve B and diethyl ether and cool ed
at 00C.\wThe mixture was filtered and dried to give 17.9 g (86X) of the
title conpound as white solid; np= 165 167 5 C (clear nelt) Preparatlon C
In a 5-Liter flask. equipped witéE Rdgd pe
was pl aced 1, 2-dihydroxy-1.- cycl obut ene- 3 4- dlone (400 0 g, 3. 506 nol es),
1-butanol (1.2 L) and t ne xt ur s stirred and heated
indor efl X wi th a Deard Sl EIOEVIPFERARPRES oo £ "EEmBtAAS TR AR GoEn
(136 .nL water coll dmdggmce&tiqhades)md madtihgapointestand buidtinge pedats
heated under refl g fe ex%&cz‘i-retc'%‘aeﬁ onmouea?absewag'&é SOfEntl Wetgen Lo

0-5 C. The cool ed stlrr solution was trea dropwi se at suc e that
the reaction renai Pexforme @F’S‘\ﬁrlé'eé“GEdSPﬁBEF‘ér?equﬁ agedihereinothe $grm

containing 14 M arrrmsm@dm&reon de éZﬂQtﬁbleﬁm3ioWéﬂ6)frﬂcmxﬂﬂﬁivi(r%Q Bb)
and net hanol (40 nL @ ng bgs con&igg&d ag g eﬂi o qjature for 2
hours, then the m S (?o ,8 Feng 8 L00) s o YOV (:Pflﬁ’fé'réd

The product was mashed with toluéne (800 mL) and dried to give 492.4 g

(88 0% of the title conmpound; _

_ _ - ~ Example 1
. N l-Amino~2-butoxy-1l-cyclobutene~3,4~-dione

Pregara;ion A: A solution of 1,2-dibutoxy-1-cyclobutene=-
3,4-dione (6.09, 0.027 mole) in 40 mL of tetrahydrofuran was
cooled to 5°C in an ice-water bath and treated dropwise over
~a period of 9 minutes with a solution of 1.8 mL of
concentrated ammonium hydroxide in a mixture of 8 mL of
tetrahydrofuran and 1 mL of methanol. After stirring at 5%
for 30 minutes and at ambient temperature for 90 minutes the
mixture was concentrated under reduced pressure to a slurry.
A small amount of Skellysolve B was added and the product
‘was céllected'by filtration after 16 hours of standing at
0% to give 3.26 g of the title compound. A sample (8.54 qg)

. was partly dissolved in acetone, filtered and cooled to give
4.51 g of purified title compound; mp=165,5-168°c (clear
melt).

Anal. Calcd. for CgH,,NOg: C, 56.79; H, 6.56; N, 8.28

Found: C, 56.46; H, 6.19; N, 8.56.




mp=165-1680C. - 13 - ~ S S, Exanpl e 2 N-f3-(3-Fornyl
henoxv) propvl | pht hal i m de Method A. A m xture of 3-hydroxybenzal dehyde
(183.2 g, 1.5 noles), 1-brono-3-chl oropropane (167 'n., 1.58 nvol.es),

pot assi um carbonate. (450 g) and acetonitrile (2.2 L) wds heated at reflux
tenperature wi.th good stirring. After 17 hours, the reaction mXxture was
cooled to anbient tenperature and filtered. The filtrate was evaporated L
under reduced pressure and the residue was dried in vacuo to give. 290 419 o
(97% of 1-(3- f or nyl phenoxy) - 3- chloropropane A mixture of

(161 0,1 SESpkbAEToh P R I PMELer K roaié’a‘%“far'g?-s?vbbg%gga#'s{“e?eand

pot assi um caﬁbénd!-eneml)ogo d. 45 123 awle,n 9F.Fearplal i paredby(gie L) and
water - (14-L) aQQQy?' o 30@%%tt&ﬁ%yd¥&ﬁra%4ﬁ‘suﬁ:%olkhe gpérsﬂour N

poured into m.Xt ur e was Stll’l’e

ter,and resultin
filtered and HF?Eﬁdl %/a o @ﬁ%é%é%’ﬁ'ﬁﬁsvaé&acﬁ sReBF}QFanl zation
from 2- pr opacohcghetated sqn(esmmanmngﬂd - 1pizemdlledf§ ihi bl pireapeuss,

Mp=102-103 CgoNgf, h8£' Fet Farpddd¥ i a%&‘%d‘in‘i.x%‘%eﬂé%gﬁﬁ!de me S 9
resultant solution was stirred in the ice-water bath for 30
minutes followed by 5.5 hours at ambient temperature.

. The hazy solution was filtered'through diatomaceous
earth to remove a small amount of bright yYellow solid and a
the filtrate was concentrated under . reduced pressure to near"J
_dryness. The solid residue was rubbed under a small amount.
 of Skellysolve B and diethyl ether and cooled at 0°C. The
mixture was filtered and dried to give 17.9 g (86%) of the
title compound es'white.solid; mp=165-167.5°¢ (clear_melt).

Preparation c4 In a S-Liter flask'equipped with stirrer and
nitrogen inlet/outlet tubes was placed 1, 2-dihydroxy-l- ' '
cyclobutene-s 4-dione (400. 0 g, 3.506 moles), l-butanol

(1. 2 L) and toluene (800 mL) The mixture was stirred and.

heated under reflux with a Dean-Stark water trap until water _
stopped passing over (136 mL water collected about 5.5

hours). The clear reaction ‘mixture was heated under reflux .

for a further one hour, then cooled under nitrogen to 0-5 c.
. The cooled stirred solution was treated dropwise at such a

rate that the reaction remains at or below 16°Cf(2.5 hours
required)'with a solution containing 14 M ammonium.hydroxide

(240 mL 3.37 moles), l-butanol (960 mL) and methanol (40

mL). Stirring was continued at ambient temperature for 2

hours, then the mixture was cooled to 0-5°C for 1.5 hours _

and filtered. The product was washed with toluene (800 mL) _ 'a
and dried to give 492. 4 g (88.0%) of the title compound; |
mp=165- 168 C.
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266 mmol e), N-(3-bronopropyl)phthalimde (71.5 g, 267 inple) and potassi um
carbonate (40.38 g, -293 mmole) in 700 nL.of dinethylfornmam de was stirred
at anbient tenperature. After 18 hours, the mxture was diluted with 2 L of
water, filtered and dried to yield 67 g of title conpound. - 14 - ON
ExanDl.e "3 N-13-[3- (1. 3=di oxol an- 2-vl) Dhenoxyl | DopYl vphthal i nmide To a

sol ution of N-[3-(3-9ornyl phenoxy)propyl |- phthali-mde (92.8 g,” 0.3 nole),

_ethqugg glycol (44 m., 0.8 nole) in benzene (1.5 L) was added 3 g of _
'p-tol uehesul fonic acid and the m xture was reflggeg under a Dean-Stark trap
for 14 hours.- The.cooled m xture was extr kl 00 mL of saturated

aqueous sodi um bi pafBe3tFoemeglphenoxy ) brAOPl Ivhthalsixtident ed aqueous sodi um

chloride. The organic, phase was dried and evaporated under reduced pressure
to give 119.4 g of the title conpound which S crystallized on standin
Exanpl e 4 3-f3-(1MethodxAl anA2miRtRER RS XITRYSERF thARa Ldehyds: i(dR3.# 9.
2;33;]53; ((31 %i ﬁ'ed'h%?g?gmgﬁh)QhQQB*MhoP.‘BO@HM%M&ﬂé e 671 4L, 4 19 5e0nd1es) ¢)

- potassium carbonate (450 g) and acetonitrile (2.2 L) was
heated at-reflux temperature with good stirring. After 17
hours, the reaction mixture was cooled to ambient
temperature and filtered. The filtrate was evaporated under
reduced pressure and the residue was dried in vacuo to give

 290.4 g (97%) of 1-(3-formylphenoxy)-3-chloropropane.

, A mixture of 1l-(3-formylphenoxy)-3-chloropropane-
(207.1 g, 1.04 moles), phthalimide (161.0 g, 1.09 moles),
tetrabutylammonium bromide (16.8 g, 0.052 mole) and potassium
carbonate (200 g, 1.45 moles) in dimethylformamide (1.1 L) and
water (14 L) and slowly heated to 65°C. After 24 hours, the
mixture was poured into 14 L of water and resulting mixture

| was stirred for 2 hours, filtered and dried in vacuo to give
285 g of product.' Recrystallization from 2-propanol yiéld
273.7 g (85% overall yield) of title compound, mp=102-103°C.-

'Method B. A mixture of 3-hydroxybenzaldehyde (32.5 g,
266 mmole), N=-(3-bromopropyl)phthalimide (71.5 g, 267 mmole)
and potassium carbonate (40.38 g, 293 mmole) in 700 mL of
dimethylformamide was stirred at ambient temperature. After
18 hoﬁrs, the mixture was diluted with 2 L of water,

- filtered and dried to yield 67 g of title compound.

- 14 -



(78.6 nL, 1.62 nole) in 95%ethyl alcohol, (1.5 L) was heated at refl ux

temperature for 17.5 hours. The thick white mxture was cooled in an

ice-water bath, filtered and the solid washed-wi.th 'ice cold 95% et hyl .

al cohol. The conbined filtrate and washi ngs were evaporated under reduced

pressure and the residue was partitioned between 940 nmi of 5% aqueous

sodi um hydroxi de and 500 nL of dichl oronethane. The aqueous phase was :

extracted with 500 mi”of dichl oromethane and the conbined organic phas Mas

extracted with 300 nL of saturated aqueous sodi um chloride. The organ

phase was dried, evaporated under reduExappleskure and the re5|due was

distilled unge 3h|gh v guambkglghyg- v I . ' X

bp=143-147 C at 0.25 np

1- Ami no-2-f3-[3-(Il. 3- dloxolan 2- vyIDhenoxyIlronIanlnot 1-

cycl obut ene- 3. 4- dfene Ap%otaonoqfoﬂ-B3iGB(ﬂpmeﬁnhenqmy02nmepﬂenoxyI
ropyl am ne 6 e)o&

pr opy hth@Ziflide 652"30{1 )o: @Olménégn r&l%(st&ﬂé”&ifyl:ol (44

cycl obut ene- dlone 2 f nethano
stirred at aHbPeHP £an ErQFE gnepé g7 b) was added 3 g of

p-toluenesulfonzc acid and the mixture vas refluxed under a
Dean-Stark trap for 14 hours. The ‘cooled mlxture was

extracted with:100 mL of saturated aqueous sodium _
bicarbonate and then with 200 mL of saturated'aqﬁeous sodium
‘chloride. The organic phase was dried and evaporated under
reduced pressure to give 119.4 g of the title compound whichiui
crystallized on stand:nq.' .

A solution of N-{3-[3-(1, 3-dioxolan-2-y1)phenoxy]
propyl}phthalimzde (119.4 g, 0.3 mole) and hydrazine hydrate
(78.6 mL, 1.62 mole) in 95% ethyl alcohol (1.5 L) was heated
at reflux temperature for 17.5 hours. The ‘thick white

‘mixture was cooled in an ice-water bath filtered and the -
solid washed with ice cold 95% ethyl alcohol. The combzned -
filtrate and washings were evaporated under reduced pressure \J

- and the residue was partitioned between 940 mL of 5% aqueous_
sodium hydroxide and 500 mL of dichloromethane. The aqueous h_'
phase was extracted with 500 mL. of dichloromethane and the
combined organic phase was extracted with 300 mL of '

‘saturated’ agqueous sodium chloride. The organic phase was
dried, evaporated under reduced pressure and the residue was
distilled under high vacuum to give 49.9 g of the title |
compound; bp-143 -147°c at 0.25 mmHg.
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hours, the thick reaction mxture was filtered and the filter cake was
washed wi,th cold nethanol. The collected solid was dried in vacuo to give
17-:9 g of the title conpound A 1.5 g sanple was recrystallized from

absol ute ethanol to give 1.33 g of purified title conpound; np=209-210. 5SC.
Anal . ‘Calcd for C16al8N205: C, 60.37; H, 5.70; N, 8.80 Found: C, 60.71;
H 5.70; N, 8.63 ExanDle 6

I-Anln&qz 13-(3- fornyl|phenoxv)rroENIan1no]-I-cchobutene- 3, 4- di one The

| - am no--2- 13- 3- (1, 3-di oxol an- 2-yl ) phenoxyl p R

am no} - | -cycl obut ene- 3, 4- dlone 11. 66 g, .OggLﬁ%*e7—mas suspended in a
sol ution of 200 ni lrfArase , £ B! : 2 b, :
suspensi on was Stl&ﬁgﬂcght@EQLgnh aegggrature for 2 hours then f||tered
(slowy) and dried™Th vacuo t0 Qi ve 5 g of crude title compound.
Recrystal lization from 150 nL of 95% et hanol and 35 ni of aqueous I N HC1
yielded 5.74 g of purifiac@dollutiencoffpdd(ds- ( bp32Q8e206&>2~-yllYphenoxy]. -

Anal .. Cal cd foe Cl%@a§$ﬁ%%ihe ?12@&238L Ek;?'&éélgﬁ Qﬁhzglamino-z-butoxy-l-
cyclobutene-3,4-dione (10.0 g, 56.5 mmole) in 250 mL of
methanol was stirred at ambient temperature. After 21
hours, the thick reaction mixture was filtered and the
filter cake was washed with cold methanol. The collected
solid was dried in vacuo to give 17.9 g of the title

\/ ' compound.

A 1.5 g sample was recrystallized from absolute ethanol
to_qive 1.33 g of purified title cempound; mp=2097210.5°C.

Anal Calcd for c16318N§°5' c, 60.37; H, 5.70; N, 8.80

Found: C, 60.71; H, 5.70; N, 8.63

Example 6 N
l1-Amino-=2-{3~ 3fform lphenox ropyvlamino]l~l-cyclobutene-

3,4~dione

{H; The l-amino—z-{3-[3-(1,3?dioxolan-2-yl)phenoxy]propyl-

amino}~l-cyclobutene-3,4-dione (11.66 g, 0.037 mole) was
 suspended in a solution of 200 mL of 95% ethanol and 20 mL

of aqueous 2.0N HCl. The suspension was stirred at ambient
temperature for 2 hours, then filtered (slowly) and dried in
vacuo to give 9.85 g of crude title compound. .
Recrystallization from 150 mL of 95% ethanol and 35 mL of
aqueous 1N HCl yielded 5.74 g of purified title compound
mp=203-205 cC.
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Found: C, 61.24; H 5.36; N, 10.35 ExanDle 7

1- Am no- 2-r 3-( 3- hvdroxynethvlphenoxv)EXovaanino 1-1-cvcl o- butene-3

4-di one A suspensi on of 1-am no-2-[3-(3-formyl phenoxy) propyl - .

am noj -1 -cycl obut ene- 3, 4-dione (2.09 g, 7.29 nmoles), piperidine (0.8 ni,

690 ng, 8.1 mmmoles) and 200 ng of 10% Pd/C in 300 nlL of 95% ethanol was
shaken on a Parr hydrogenator at 50 psi for 4 hours. To the resultant - -
.m xture with stirring was added 8.3 nlL of aqueous 1.0ON SCl and 25 nlL 0

water. The reaction mxture was filtered through di atomaceous earth éﬁé

the filtraténeds Gadpdr b2dC| ypyNI@uCceT, rﬁbsmxr &, SILNd:;si, | dotegi due was
treated with acetone and all owegng whe! and &y | f'f)r sl8ghoywr s19 Jbe mxture
was filtered and the solid dried to give 1.43 pro uct contalnlng a’
smal | amount of starting al dehyde; 0 np=207- 212 C. A1.31 g sanple was:
~further purified by recrystalllzatlon from65 nL of 95% et hanol to give

1.173 g of title conpound. Anal. gﬂ g@h %AH16N204 C, 60.86; H, 5.84;

N, 10. 14 Found: C, 60,68:- H 5.76; 17 -

1-Am1no-2-[3 (3-hydroxymethzlghenoxx2grogzlam1nol-l-cxclo-

Qgseaezaiézgigge

A suspension of l-amino-2-[3-(3- formylphenoky)prooyl-
amino] 1-cyclobutene-3 4-dione (2.09 g, 7.29 mmoles),
_piperidine (0.8 mL, 690 mg, 8. 1 mmoles) and 200 mg of 10% -
Pd/C in 300 mL of 95% ethanol was shaken on a Parr : "%uj
hydrogenator at 50 psi for 4 hours. To the re%ultanff' '
mixture with stirring was added 8.3 mL of aqueous 1.0N HC1
and 25 mL of water. The reaction mixture was filtered
through diatomaceous earth and the filtrate was evaporated
under reduced pressure. The solid residue was’ treated with
acetone and allowed to stand at O °c for 18 hours. The
mixture was filtered and the solid dried to give 1.437 g of
product containing a small amount of starting aldehyde;
mp=207-212 °c.

A 1.31 g_sample was further.pnrified by recrystallization .
from 65 mL of 95% ethanol to give 1.173 g of title compound.

Anal. Calcd for CyH 16N204 c, 60.86; H, 5.84; N, 10.14
Found: C, 60.68; H, 5.76; N, 10.19
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ExanDl e a 1- Ami no- 2- [ 3- (3- chl or onet hyl.i Dhenoxvyi ) r opvl am noi-1-cycl o~

but ene- 3, 4-di one When 1-am no-2-[ 3-(3- hydr.oxynet hyl - phenoxy) propyl -
an¥no]-l-cyclobutene 3, 4- dione is treated with at |east. one equival ent of
t hi onyl chl,oride, there is thereby produced the title conpound. ExanDie 9
1- Ami no- 2-[ 3- ( 3- benzenesul f onvl net hvl Dhenoxv) Dr oTDyl ami nol -

1- cycl obut ene- 3. 4-di one When a sol ution of |-am no-2-[3-(3-hydroxynethyl -
phenoxygpr opyl ami nol - | - cycl obut ene- 3, 4-di one in dinethyl fornanmide is
treated with at |east one equivalent of pyridine,angd about one equival ent
of benzenesul f onyl chlorlde there is there§§éﬁg%ﬁu§ed the t|tIe conpound.
Exanpl e 10 | - Am nok=<An | tihd on thphphex g )

cvcl obut ene- 3, 4- chgughﬁgggﬁzuayyd@n of I-an1no 2- 13 (3 fornylphenoxy)propyl

an1no|-|-cyc|obutene-3 Z-drone, (6.0 g, 21.8 mmmole) in 150 nL of toluene was
treated with piperidine (4.3 nL, 3.7 g, 43.6 mmole) and the m xture was

heated to 6_5. C, and théﬂ:emdl-aﬂu.m-abd)at-(39h§dr6&mthyb+phéz%z€ymrdﬁy196%.
aqueous form c acig, tJYJgggio%uieQetgrHLﬁlaﬁédis5§réa€%@|ﬁ@tﬂwﬁiE%k&ﬂ% one

The nlxture was heat tor erature and
_ equzvalent of thzonyl chloride, there 1s thereby produced

the title compound.

_ _ Example 9 |
_L“/ E l-Amino-2=-(3-(3-benzenesulfonylmethylphenox ropvlaminol} -

1-cxclobutene-3,4¥dione

When a soclution of l-amino-2-{3-(3-hydroxymethyl-
phenoxy)propylamino]-1-cyclobutene-3,4-dione in
~dimethylformamide is treated with at least one equivalent of
pyridine and about one equivalent of benzenesulfonyl
~chloride, there is thereby produced the title compound.

Example 10

1-Amino~-2-[3-(3 gigeridinomethxlghencxz)g opylamino]=1-

czclobutene-3,4-dione

_ ' A suspension of 1~-amino-2-[3-(3-formylphenoxy)propyl-
amino]-l~-cyclobutene-3,4-dione (6.0 g; 21.8 mmole) in 150 mL
of toluene was treated with piperidine (4.3 mL, 3.7 g,

43.6 mmole) and the mixture was heated to 65°C, and then
cooled to about 30°C. Formic acid (2.2 mL of 95% aqueous'
formic acid containing 2.5 g formic acid, 55.4 mmole) was
added. The mixture was heated to reflux. temperature and the
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water fornmed was coll ected by azeotropic.distillation.- Wen the distillate *
- became clear and gas evol ution had ceased (about 30 mnutes at reflux), the
m xture was cool ed and the solids were collected by filtration, washed with,
t ol uene, nethanol and dried to yield 4.7 g (62.8% of the title compound;
np=223-2280C. Andl . Calcd for CL9H25N303: * C, 66.45; H, 7.33; N 12.23
Found: C, 66.18; H, 7.35; N 12.17. Exanple 11 s
SOO | - Ani no- 2- 13- (3- 1. 1-di et hoxynet hyl |. ohenoxv) or ooyl ani no - . ok
1- cvcl obut ene- 3, 4-di one A 500 nlL 3-neck flask was charged with S
N- 13- ( 3- fornypte5h§ﬁ5m99pva§y¢¢k#e¢ﬁﬁ¢rﬁXkaqqgtnqpag dd s3 LAsltapn. antoen um

chloride (0. Eﬁegdigtﬂilﬂﬁéeﬁeciﬁéfﬁiﬁ@r(Kﬁ&“ﬁéy'@%@Qu&i@nlhﬁd @els€H|e 17

mL d ab t t heat ed

overnight. . AFbBRELAB RLARERSAE Fefiis Lodiie, PLikreopmag cpaLed. sad cthe
Hydrazi ne hydoaids(@éré golrbéfbdnhgnfffﬁﬁatiuh,emhshau @#2@B tbluemeg added
and the reachiORNB$ gﬁge‘?{@gdtgorg &E?T Isgdfe%) thHESti‘EJ. his point.

‘The thick m xture was cool ed V- minutes and filtered
by vacuum t ocPBReYRA{ HBPTE23T$48 é?ed by - product The filter cake was
washed twice with absolute ethanol (2 x 100 nlL) and the filtrates were .

conbined.  , 21. caled for C,gHpsN;05: C, 66.45; H, 7.33; N, 12.23
: Found: C, 66.18; H, 7.35; N, 12.17.

Exgggleu;ls.   - ' 'Q‘j

1-Amino-2-§3-(3-11,1-diethoxymethyl henoxy)pro lamino}-
1-czclobutene-3,4-dione

A 500 mL 3-neck flask was charged with N-[3-(3-formyl-
phenoxy)propyl]phthalimide (15.45 g, 0.05 mole), ammonium
'chloride (0.55 g, 0.01 mole), triethyl orthoformate (15.1 g,
0.1 mole, 17 mL) and absolute ethanol (100 mL). The reaction
was heated at reflux overnight. After about 16 hours, the
reaction was cooled to 30-35°C. Hydrazine hydrate (15.3 q.

' 0.26 mole, 85%) and ethanol (200 mL) were added and the '
reaction was reheated to reflux and held for 6 hours at this
point. The thick mixture was cooled to.0-5°C, held for 30 i.)
minutes and filtered by vacuum to remove the precipitated
by-product. The filter cake was washed twice with absolute
ethanol (2 x 100 mL) and the filtrates were combined. |
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-19- A sol ution of |-am no-2-butoxy:-I|-cycl obutene-3, 4-di one (8.46 g,

O CS nole) in nethanol (200 nL) was prepared by warm ng on a steam bath.
Thiss sol ution was added to the filtrates from above contai ning

3-(3-[1, 1-di et hoxynet hyl 1 - phenoxy) propyl anine and the reaction was stirred
at anbi ent t énper at ure.

| - Am no< 2-{3-(3-[1, 1-di et hoxynet hyl | phenoxy) pr opyl-am no) -

I-cycldbytene 3,4-dione, which precipitates during the reaction, is
|solated by vacuum filtration, then is washed with ethanol and-dried. - 20
4. ‘A conpoudS¥utIRA foff namicwe 2rbuoxyndreyslrbutenend frdigne
gr lower alkyl and(8046 g,IO<DSFﬁdIb)(}ﬂ1methand$J(zoo-ﬁL) was preparé&*

or -CN2X in which o¢ LS %C&?VGrﬁé o nd ‘?-,RV' %1% %Wiu@ggn whs haygs & Kl).(l'na

n2. A conpoun Whert elh
flltrates from above conta1n1ng 3-(3-[1,1-diethoxymethyl]-

phenoxy)propylamine and the reaction was stirred at ambient
temperature.

. 1-Amino-2=-{3~(3-(1, 1-diethoxymethyl ]phenoxy)propylamino}-~
1-cyclobﬁtene-3,4-dione,'whiCh precipitates during the
reaction, is isolated by'vacuum filtration, then is washed
with ethanol and dried. |



3. A conpound of Claim2 wherein Ris -CH2OH. 4. A conmpound
of Caim1 whichis :
1- am no- 2- [ 3-[ 3- (1, 3- di oxol an- 2- yI)phenoxyIpropvlan1no|-|-

cycl obut ene- 3, 4-di one. 5. ‘A conpound of -Claim 1 which |s
“1-amno-2-[3- (3- fornylphenoxy)propylan1noI dione. - 21 -
6. The process for preparing a conpolﬂ"lnﬂuwnu“ﬂnrnﬂlﬁ *2 RR. N- -
2/ a 20CH2CH2CH2N di | - 1V whérefn RL s hydrogen or 1oygr.

al kyl , andeﬁgﬁéﬂﬁﬁ R3 are lower alkyl, or R2 and R3, taken together wi h
the nitrog Ich they are attached may- be pyrrolidino,
nethylpyrrolldlno pi peri di no, nethylplperldlno honopi peri di no,

hept amet hyl enei m no or. oct anet I% mro, Oi a non-toxi c phar maceutical ly
~acceptabl e Salt theredf SOPBREP sP t ﬁefgfﬂﬂ #f reacting a compound of the.
formula R o OCXZCX2CH2 | -wherein R is hydrogen or
| ower alkyl; Ris -CEQ do. @@I o _ - ! o -
_ : 1
R OCHZCHZCHZNH NHR |
I
! 6]

wherein Rl'is hydrogen or lower alkyl and

P - /OY : \J

R is -CHO, —Cﬁb R 9CH\; v -CHéQH or -cnzx in which X
- oY ’

is.a conventional leaving group and Y is lower alkyl.

/h. _ A cémpéund of Claim 1 wherein Rl is aydrogen.
‘é; A compound of Claim 2 wherein R is.-CHZOH.
7 . .

4. A compound of Claim 1 which is

l-amino-z-{3-[3-(1,3-dioxolan-2-y1)phenoxylpropylamino}-l-_'
cyclobutene-3, 4-dione.

S. A compound of Claim 1 which is l-amino-2-{3- N
(3-formylphenoxy)propylamino]~-1-cyclobutene~3, 4-dione. '
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-THJ or -C8 and Y is lower alkyl with a conpound of th
2 NE 3/ wherein R2 and R are as defi ned above in a non- rtm‘m jﬂ‘k]

the presence of at |east one equivalent of formc acid u
t he conpound of formula IV |s produced provi ded t hat wher € t hie sal d

optional non-toxig pharnmac Sa0 | ge cappund of
the fornmula |V arét:a f or med t ey art?éf%%?%m %et hogs \A/ée?&tgﬁtrlgém to those
skill gd in the arformul . 7.. .~ The
procedw for preparing a conmpound -g e for rrul a" CHZCHZZNE '
|V wherein R Iis. hydroge b{“lowe I, and, R2 and R3 are |ower alkyl, or
‘R and R, taken together D 0Qe i they, g attached may
.be pyrrol i di no, methyl py, %Iﬁdg‘lzn pi pergg‘?h%%ért%t =1Cr | ﬁto

“honopi peri di no, heptanethyl enei m no or octanet hyl eneifm Mo, or a non-tOX| C
‘pharmaceutically acceptable salt thereof, conprisin step of reacting a
conpound of the formula : '

(o)

 wherein Rl is'hydrogen or lower aikyl, and, RZ and R3 are

lower alkyl, or Rz and Rs, taken together with the nitrogen
'to which they are attached, may be pyrrolidino,
. methylpyrrolidino, piperidino, methylpiperidino,
homopiperidino, heptamethyleneimino or octamethyleneimino,

or a non-toxic pharmaceutically acceptable salt thereof,

va comprising the step of reacfing a compound of the forqula
/J:::]‘\ : gg NHRl )
R C)C.‘!zt:IiZCH2 o
I
0
wherein Rl is hydrogen or lower alkyl; R is -CHO,
OY ' -
-CH ] or -CR and Y is lower alkyl with a compound
OY ' :
of the formula
-/ R?
\
/NH
R3
2 3 are as defined above in a non-reactive

wherein R™ and R
solvent in the presence of at least one equivalent of formic
acid until substantially the compound of formula IV is
produced provided that where the said optional non-toxic pharmaceutlcally
acceptable salts of the said compound of the formula IV are formed they
-~ are formed by methods well known to those skilled in the art.
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HC~ ' O QCH NH NERL o L >-1~~~~1 0 with a
reduci ng agent ' to.forma caqpund of the formula acH22

{_Edi cz]sges .to a ecouund of the fornul aaggzt/herlIuﬂn\"ﬂ"I“nilll_nmﬁ?i_egggﬁnal

| eavirq grzp, said conventional |eavi-ng group thén bei hg Ui spl aced-bya an
iz* of fonla PR3ON to c ud_of ft=iuila 17. . | -tiut 4te t1B-
said cpti lanrst  3i3J Fg"éa§n%’2?’§ar‘§”o?‘F%’§%di - ofh$henrda. :Iﬂ/;— am -
faced they ar #PFPUR uedrx UeU IQcmtoUH Adlled intle art. - 23 - 1./8

‘The process according to claim 7 for preparing a 2 3 corrpound of
the formula IV. whergin R and aken together with the nitrogen to which
they are attached, i5s b+ The process jaccording to

claimé or 7 for pregang -‘é corrpouncP%%FﬁnFﬁ V yhiR s g

"~ 1-am no- 2-[ 3- (.3- pi peri di naonet hyl phenoxy) _
propyl -am no] - 1- cycl obut ene- 3. 4- di one. 10. orrpound as descri bed
inclaim1 substantially as herein- . _ 0 -

1 is hydrogen or lower alkyl, and, R2 and R3 are

lower alkyl, or Rz and R . taken together with the n;trogen

to which they are attached, may be pyrrolldzno,
methylpyrrolidlno, plneridinc, .methylpiperidino,
homopiperidino, heptamethyleneiminoe or octamethyleneimino,

or a non-toxic pharmaceutically acceptable salt thereof, \'é:
comnriszng the step of reacting a compound of the formu’a

H-C~ : ™ OCE.CH.CH.NH

W - OCHE CH,CE,y
0 | -

wherein R

with a reducing agent — _ toformaqmpomdofthe,

formila - _
E::]\\ _ T S -
-~ oczzcszcszﬂﬁ NER© and then
| o | -
converting by conventicnal techniques to a compourd of the formula

0,

OHCH,

ocgzcxzcx

a merexisaconvmt:.onalleavixggrmp saldconventlonalleavmggroup
then being displaced by an avire of farmala R?RPNH to produce the campound
offcrnulaIV m&dﬂmmmsﬁ@mﬂmwyw
salts of the said conpod of the fommula IV are fomed they are fomed by metiods well
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j -
before specifically described in . the exanples. 11. - A
process for making a conpound as defined in claim1 substantially as

herei nbefore specifically described in the exanples. ﬁ m

aocording. to any one of clains 6 and 7 for =Wnqg a ro lll m"mm;mulm
Formuua® 1V “substantially as hereibefore eif Ily descitb ¢inttHe °®aupl es.
13. ~. A conpound when produced by a process as clained in either of

cl ai nﬁ,\.,’kl or 12. g 24 - The process according to claim 6 or 7 for preparing a

compound of the formula IV, wherein R2 and R3 taken

together with the nitrogen to which they are attached, is

piperidino.

9. The process according to clam 6 or 7 for preparing a
compound of fonnula IV which is 1-amino-2-[3- (3-p1per1dinomethy1phenoxy)
propyl-amino]-1-cyclobutene-3,4-dione.

10. - A compound as described in claim 1 substantially as herein-

g before specifically described in the examples.
11. A process for making a compound as defined in claim 1
substantially as hereinbefore specifically described in the examples.
12. Aproqessacconijmtoanyoxnofclaimssam7formldnga
capound as defined in Formula IV substantially as hereinbefore
specifically described in the examples.

' 13. A ccmpomd when produced by a process as claimed in either
of claims 11 or 12.
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