Q. '
CYCLGBUTENE  COVPOUND 2241235 BACKGROUND The pre n provides
novel ‘conpound useful as i nCA/AGEOBOTEME preéammertal n

hi st am ne H2- ant agani st s We-eh—aie—trseftt—trr—tie T ear ment . 5 of C
- ulcers and other conditions caused or _exacerbated by gastric aci d '23

col l eagues A A "Algieri and RR Crenshaw di scl ose hi st ami ne [err]-receptor
ant agoni sts i n BASKGR®UM s 4, 390, 701 i ssued June 28, 198§) 4, 395, 553

i ssued duly 26, 10 1983, s
| ssued Quly 2, 1985 whi ch arezg:‘?é&ehé li%c}eﬁ%%nllpra&ﬁ&ea o‘keizﬁa&?ﬁoundg

stanti al t sane as t e tloned
above. United SP&?@éllPaFEntlEtme%Q%t?%séﬂ 5&?«3 RY 5?9581'116’“1’ o
and R C. Youngnhdstamises H,captagdnidts hith aver mseful in the treatment

[err] vvhereln[err i s .hydfogen .
or a group® dP§pl’§E@&ﬁy B cgys %&838&93'{']?"“‘%%% %w v%{i‘%%?‘%%}%% ez\s\% %&y
are used in a ppgcegasthdic tdwiditapar ati on of conpounds which are

patent s, Uni Led Ki ngdom PAB CRBEELEREEok By 2RD9301E; T8 iR, renshau

December 28, @9&eladiesHimkaming Heowrecepteon Ardaganifts h Url- (Rakents
Lerr] 4;390,701 issued June 28, 1983, 4,395,553 issued July 26,
10 1983, 4,552,943 issued June ‘11, 1985 and 4,526,973 issued

July 2, 1985 which are substantially the same as those
mentioned above. : .y

_ United States Patent 4,521,625 issued June 4, 1985 to
4 T.H. Brown and R.C. Young discloses compounds of the
15 formula ' _ vzt

wherein R! is hydrogen or a Cy 6 alkyl group and X is
20 hydroxy or a group displaceable by hydroxy or the
equivalent thereof which are used in a process for the
preparation of compounds which are substantially the same

as those described in the above-mentioned U.S. patents.
United Kingdom Patent Application GB 2,023,133
25 published December 28, 1979 discloses inter alia

Y _ intermediates of the formula.

W-Q- (CH, ) -}s-(C ) NH-‘& )—NR“RS

in which W represents the group -CHO or =—( C:HZ)I,CONRIR2 and

30

Q, n, X, m, Ry, Ry, Ry, R, and R, correspond to a large
number of substituents.
_ The novel compound# provided in the present invention
35 afe useful in an improved process for the preparation of
" histamine Hz-antagonists.



30.in which Wrepresents the group [err] or - [err] [err] and Q n, X, m
[err] and [err] correspond to a |arge nunber of substituents. The _novel
conpound provided in the present invention 35 is useful in an inproved
process for the preparation of histam ne H2-antagoni sts. SUMVARY OF THE
| NVENTI ON SUMMBRY| OFc FHEOIJNYENTIOR he [err] 1- Am no-2-butoxy-1

cycl obutene-3, 4-dione is disclosed as well as-a proceSS 5 for preparlng
this compound incl.uding a one pot process for_such aration. The <
conpound 8 uBeVEH aé"%ﬂ%"er mu?ﬁ’ep &r g\‘? bé’é’r"t’ﬁ'ﬂ’gf

hi st ami ne ¢pelbbatengesi,siss-diivmh b edisellosadt e twedd rmat aOprieRidds’"

ul cer s -gr gw%rgaaﬂa}.goe&léoc&ﬂgé&% UnéigEfd U Shpol Prddedt'dld V- 15

20 25 3
' such preparation. -

The compound is useful as an intermediate in 'the
preparation of certain histamine H -aht‘agonists which are
used in the treatment of peptic ulcers or other conditions

10 caused or exacerbated by gastr:.c ac:.d:.ty.
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DESCRI PTI ON OF THE | NVENTI ON The present invention which is a divisional
application of UK  Patent Application No. 8811456.6 5 relates to

Lnovel conpound which is useful in the preparation of certain histanine
H2- ant agoni sts whi ch are descri bed herein. Accordingly, the present

i nventi on provigsscrertorporenel rivrenronnul a 1- Ami no- 2- but oxy- 1-

cycl obut ene-3, 4-dione. 10 In the present invention, as used herein

and in &he clains, the term"lower alkyl" means straight or branched chain
al kyl captaini ng frorhé-~t presenton inventionr ef vhabhy they cont divifsional
to 4 atons and, raQky, t hey LN : ON 34 ONE,. S
15 ot herwi se s@e‘é??%%#lféﬁwgkpapfgéul g?@léﬁgt a%g%?ltgﬁgasgr msN%'t"bl:r'?fll,‘;l4alf'l’ngdeéS
"but oxy" as Jus&telrkesn tad navehe erupaABndg | Whighedars m¥seiMlpun Ihe

n- but oxy and Otﬁﬁdpgﬂaaibﬂl o &t ti siaiitfe HawOagendesounichNire
|V may be prepared fromthe 20, conpound of_ fornula |l by reaction with a
compound of fordRBGribed HRrein: | HCIFHNAHY A ttlpéreéf cddviention

hydrol yzed to %@M‘@[&:@ﬁpéﬁh&;ﬂ aoEb—&net-opesnbikat ca6hnd howzZ-butoxy-1~

secondary am ne_in t.he &L e§$nc2_§fi formc acid to produce the desired
hi stam ne H2- arfiSbAPereRBP P ne?581PBPrula 1V as illustrated in Schene 1. 30
: 10 In the present invention, as used herein and in the

claims, the term "lower alkyl" means straight or branched
chain alkyl containing 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
15 otherwise specified in the particular instance, the terms
~ "putyl" and "butoxy" as used herein and in the claims is
intended to mean n-butyl and n-but.oxy and other C, alkyl and
alkyloxy groups.
The compounds of formula IV may be prepared from the
20 compound of formula II by reaction with a compouhd of
formula III. The acetal of formula Ia thereby produced is
hydrolyzed to an aldehyde of formula Ib followed by
reaction with a secondary amine in the presence of formic
acid to produce the desired histamine H,-antagonist of the

25 formula IV as illustrated in Scheme 1.

3o



. ¥-3- Schenme 1 5 [err] [err] [err] 10 15 [err] 25 30 [err] [err]

The conpound of formula Il may be prepared by the procedures described in

K3

IV 35 ~

Uni t ed Ki ngdom Patent Application GB 2,023,133 published Decenber 28, 1979.

t he conpounds of fornula I

or a primary |lower alkyl amne with a
Scheme | -
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1, 2- di al koxy- 1- cycl obut ene- 3, 4-di one = whi ch IS itself prepared from
squaric acid according to the general procedures described by G
Maahs, Just'us Liebi.gs Ann. Chem 686, 55 (1965) and A. H Schm dt,

Snyt hesi s, 869 (1978) 10 The conpounds of fornmula Il may be prepared in

a two-step process fromsquaric_acid, _howeyver, -in anofher {

present invention, %eh PAPR Pfat TOHRY %VEII & %ﬁgﬁ%ﬁ%ﬂ ;)YI

wher ei naRL i S prdcegaresnddsoribed .’amtViutrag Kengdepari’@d:em: aAmbmﬁtkon

manner kg a "o Ofnal tlii(m!i %@é gave found that the

preferred 1- a ng ézgu?'oxy%%%g' C ut ene f?f{onei,a descrii bed herein nm
y

readily be preparedthe ieqgpqundsi efdEpumuda J¥Ia mawPacPrePAFes e Fhea

‘one pot” rf’“ﬁ-éﬁ&ti&ﬁ”b’%ql&’ﬂd&xf&'dr“&' ﬁbmarysmeﬁeel e kygefdtinorvite a
preparation of the_20_conpounds rese€ i nventi agd certain
hi st ani ne [er r} . 2z8iadkerdrd aF TS "((}é iGh | 4% jitself

hydrogen or O?Eépai'&hﬂ &ordm psqﬁmahi y adidir aperordiref ereb| yther rgeneral
or

cycl oh I | kyl Sf i "
buty? eégc but ch?‘F r?e%r g‘ﬁ%gr% pentﬁgﬁls en’?‘y%ﬂ'm%mg%‘_'a tus s, AL en. 20
preferably, [eﬂS_E i $5hi1965kecandudyl B MHII.S_EEL% &&hpbLPd8) - of

formul a l%/erﬁ‘he co Burn@% %fpwfmpfwtrfﬁlﬂay He PHaprredalh 4 NBwEostep

[err] and are t aken, together with the

nitrogen 30 tBYoGREEh fﬁ%ysq‘aﬁﬁlcame °W?F€%F bin Mﬁrmwe“ of

‘et hyl py”O' | A8, preBeRe’ | §hventionjet Wyl phaeel dfsand that the novel

| compound of formula III wherein R! is hydrogen and R®- is%;
Nt butyl may be prepared in a stepwise manner in a "one pot"

15 reaction. Furthermore, we have found that the preferred 1-
amino-2-butoxy-1-cyclobutene-3,4-dione as described herein
may readily be prepared in high yield and purity on a
manufacturing scale in a "one pot" reaction from squaric
acid which is especially useful for the preparation of the

20 compounds of the present invention and certain histamine H,- |
antagonists thereof.

In reaction Scheme 1, R! is hydrogen or lower alkyl
and, preferably, hydrogen. Preferably 1_25 is cyclohexyl or
lower alkyl for example, methyl, éthyl, propyl, isopropyl,

25 butyl, sec-butyl, tertiary-butyl, neopentyl, pentyl and the
like. Most preferably, RS is butyi, sec~butyl or neopentyl.
For the <compounds of formula IV or a non-toxic
pharmaceutically acceptable salt thereof, R? and R? are
lower alkyl, or R? and R?, taken together with the nitrogen

30 to which they are attached, may be pyrrolidino,
methylpyrrolidino, piperidino, methylpiperidino,
homopiperidino,

35



™ honopi peridi no, 35 -5- hept anet hyl enei m no or octanet hyl enei m no. Most
preferably,[err] and [err] are joined together with the nitrogen atomto
form a piperidino group. The conpounds of fornula la may be prepared by the
reaction of the 5 conpound of forrmula Il with a conpouhd of formula III in
a non-reactive solvent such as nethanol, ethanol acetonltrl l e, .

t et r ahydr oheptamethyigneéimine okectameﬁlylannpmnat (Mestprefierably R 20dR* ave iviaed ef | ux

t enper at ur K [ er to conduct the;

reaction a@gg oupﬁtgi@#éﬁt?& egrr%{élpgttat?\régﬂ #ﬁ@@gﬁiggﬁg@ of the formul a b may

be prepared by acid hydrolysis of the acetals of fornula la. The 10 -

hy?LoI ysis. [ﬁaCTlh@ : contpouR@s Qif“ﬁ#ﬂhﬁdl%ﬂn f!ié”pie@%ﬂl 137 tﬁ?'hfe&étionsbﬂthés

nme ano et hano rahygr of uran -an ures er

presenc o@'%??‘lﬁ’rdg%# ay ﬂ P‘E ‘E‘E“%Rﬁnaq‘?%eo%%“w%@ 2 PR 58 V8r§°g"°é\§| d,

rs] ul IUI’I c asuch asfmc&mml,acthahodmbemmm Ltenﬂg{droﬁummambﬂldhld;&tatemperaﬁte .
i stam ne r 14; ed by

the. react i o, fosil B Yhe SERC dhipertrt W e Jotvinl e BeReREC GRS

formul a [ epreferite qonducp;rtbe seactionfat abouteamxeommqu4 chee aldehydesiaf thei d as

reduci ng aggmiila Eﬁma?quepwor Cawp BGiH | IAroIgNis (07 the Aeutak S formaR BXCThe of

formc_ acid erein acid i.§ al So used as soI ven Preter ny t he

reacti &f |y aﬁcmmnnmay srconsticted dn & RORTEAGHYS SolveRt Hich asyBe
tol uene, xetherl, eadhydmofurpnand agiédus amixturesthersof in the presenct of fanforgarii c acid -

azeot o ci Ryl Rt Tot B By ..s-ﬁ%re J p_l?§§h Sl Rl b

toluenesulfonic acid.

\u/

15 The histamine H,—anmgomst compounds of formula IV may then be prepared
by the reaction of a compound of formula Ib with a secondary amine of the formula
R’R’NH in the presence of at least one equlvalent of formic acid as reducing agent. |
The reductive amination may be conducte_d_ in an excess of formic acid wherein the
formic acid is also used as solvent. Preferably the reaction is conducted in a non-

20 reactive solvent such as benzene, toluene, xylene and n=propanol with at least 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

25 The compounds of formula IV may also be prepared from the compounds of
formula Ib as illustrated in Scheme 2. : W

30
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refkui tenperature of the sofvent eanOyedijS

The conpounds of

formula |V may al so be prepared fromthe conpounds of formula Ib as

illustrated’in Schere 2. 30 35 - 6 -
NE 30 [err] 35 7
reduced to an al cohol of.

Scheme-2 Ib 10 [err] 15 20 [err] 25

I n"reactjon Scheme 2, a conpound of fornmula Ib is

Scheme 2
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z-:o-cxz/ QCH,CH,CH NH, __ , NHR
L ' Ic Y
Nt 7 "
0
15
20 v ,
. 9
X-CE @ CCH,CH,CE, N NER™
’_L d
| 0
25
‘\M/.
22
30
Iv
35



.Y fornula Ic which is then converted by conventional techniques to a conpound:
of fornmula Id. The conventional |eaving group is then displaced by an anmine
of the fornula [err] to produce the desired histam ne[ err]-antagoni st. of
the fornula IV 5 wherein [err] and [err] are as previously defined. The
conmpounds of formula Ic may be prepared fromthe al dehydes of formula I'b by
catal ytic hydr olferactiohSeiemedye icagpaundef foymulaiibsis seduneditagnialeabel rbds

wel | - knowwrinald Ie whidh isTtheén CORVEtEd BY cBAvenkiondly@eiiigudse@ £ bmpbudderl a | ¢

to a 10 nve | eavi becrr| dout th suitahl

hal ogenatlﬁ’jmé‘gaehfs M%@M %@Haﬁ"?ﬂ E&E;s
such as t hformula BRFRDH dnpmdixcehhmﬂyﬁrddrhmﬂmmﬁyabﬁgmnpﬂ of/the foemtilackVin a
non-reagt i €Nh2 f@gg presence of a base such as a
tertlar3§/ aer%ﬁne k n& F%ee%fén ne, alyrl I'ne and lutidine) or inorganic
base (e.g., sodi um car bonate and pot a55| um carbonate) at a 15 tenperature
of GoC to aboutmaeomﬁédddx or%mn@w kéiﬂrﬁmwmhe ald&wdealar Pormula

chi or 1 de. 1.0 GRtuarE BytrogroAtion o tede i f%aaﬁw' T
p- ni t robenkmvasuhftheydrt ch’ll‘be mdmvemonbef elmlhy;imtyl radaca:hcm— formula \Ie teoavent,
i e nOT o GALP VR Py 1RACHE Btk o vl ARG A Alen By o, .

or inor garﬁldfoba’@ng %gﬁntse r&u@blmhal@zﬁnaunmagmts suchas dhionyl chivridecandithionyt of

formul a | \rghidé RR BilempRpad feattor Hﬁé@?&bﬁ@@mmﬁ £ 15 lf. eherul @ 1 d
with the appropriafe amhe of formula [e In ano réactive ‘go veht and
pr ef er abl yPIEFENCH Oy a8 suc fasaabggggaryoam (Re8 HigiE QW%F“Wﬁf Pyridme; and her e

produced. [fdi#e) or 8norganic base (e.g., sodium carbonate and potassium carbonate) at a
15 temperature of 0oC to about the reflux. temperature of the solvent. Suitable
sulfonating agents such as methanesulfonyl chloride, benzenesulfonyl chloride, p-
toluenesulfonyl chloride, p-bromobenzenesulfonyl chloride and p-nitrobenzenesulfonyl
chloride may be employed in a non-;'éyactiv_e solvent, for example, dichloromethane,
acetonitrile, tetrahydro_furan,'and dimethylformamide and, preferably, in the presence

20 of a tertiary amine or inorganic base to remove the acid which is produced.

The compounds of formula IV may then be prepé.red-by the reaction of a
compound of formula Id with the appropriate amine of formula R’R°NH in a non-

reactive solvent and-preferably in the presence of a base to remove the acid which
25 is thereby produced.
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DE.‘SCRI'PTI ON OF SPECI FI C EVMBODI MENTS I n the foll ow ng exanples, all
tenperatures are given in degrees Centigrade and nelting points and boiling
points are uncorrected. Al evaporations of solvents 5 were perforned
under reduced pressure: As used herein, the term Skellysolve Bis a

petrol eum sol vent fraction having a bp range of 60-[err] consisting
essentially of n-hexane. ExDESGRIPTION OF SPECIFIC EMBODIMENTS

1- Am no- & _but oxy- 1- cycl obut ene- 3. 4-di one Preparation A A sol ution of

1, 2- di bukexy- 1- cycl obut ene- 3, 4-di one(6.09, 0.027 nole) in 40 nL of

t et rahydr of ur an was . dache dollawing rexamplesaall temperatess dretgivennid degeees dlentigrade

dropwi se over a ry m ' g.g #E&)f ’

concentr at ed am%%i%%ﬂﬂgh?%mw?ﬁﬁgwﬁb%%%o& 'ofAlEnga y(ﬂn(%)%arsglﬁe&trsld
1 nL of net hanowerapeefprmed ppdesgeduced pressuteor Asaised hereins the, tera Skeflysalye B is
tenperature for a38trslélish S6lveREfridtionHaRinkos bp L1 60-88oC RfsistinRdessdtially of
pressure to a slurry. A small—-anount of Skellysolve B was added and the
product was col Pgﬁ"éﬂe'by filtration after 16 hours of standing at GoC to
give 3.26 g of the title conpound. A sanple 20 (8.54 g) was partly

di ssolved in acetone, filtered and cool ed ive 4.51 g of purified title
conpound; np=165.5-[err] (clear melt). Angﬁ&'&&?rgd. for [err] Found:C,

56.46: H 6.100: 1nMAmi utoey- butene-3.4-dione
Preparation A: A solution of 1,2-dibutoxy-1-cyclobutene-3,4-dione(6.09, 0.027
J mole) in 40 mL of tetrahydrofuran was cooled to 5°C in an ice-water bath _anc-la
treated dropwise over a period of 9 minutes with a solution of 1.8 mL of
15 concentrated ammonium hydroxide in a mixture of 8 mL of tetrahydrofuran and 1
mL of methanol. After stirring at 5C 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 collected by filtration
after 16 hours of standing at 0oC to give 3.26 g of the title compound. A sample
20 (8.54 g) was partly dissolved in acetone, filtered and cooled to give 451 g of
purified title compound; mp=165.5-1680C (clear melt).
Anal. Caled. for C;H,,NO,: C, 56.79; H, 6.56; N, 8.28
. Found:C, 56.46; H, 6.19; N,, 8.56.
25
'\/
30
35



. >

Preparation B: A sol ution of 1,2-dibutoxy-1-cycl obutene-3, 4-di one (?;O 0=
g, 0.123 nole, 92.5 area % pure by glc assay) in 300 nL of tetrahydrofuran
was cooled to [err] and treated dropw se, over 30 mnutes,» with a solution

. of concentrated [err] (8.18 nL, 0.123 nole) in a mxture of 40 nL of

tetrahydrofuran and 5 mL 5 of nethanol. The resultant. sol ution was stirred
in the i cdigpamtiomB:h forA38)1W10m95ds?‘éih"&ﬁé’dl'ﬁyﬁlgb@emﬁﬂsdlaﬂe BPetrt

§ ggereagur%ﬂ fhgoléayz §9}eg§% ld gi gged)ttﬂn &f WM St hto
v S i

concent rat"QBeﬁ‘ 3@@&3&@@1 W s'ElYeé 3@6“5?8515 m‘i}ﬁe?i °f‘h‘§[ i due

was r ubbe dNH{OHr(8a18mil, 10. E33omaole) nfaﬁhxlukqeﬁ#@mlBoﬁmtrallydtdeanmdér mind

eo0 26 . dfShihanel"omil ek Uil Wat S60Ief B0l bt Y o, idadPS) f

Pr epar at i dallowed byﬁﬁdxogrs_attmbmmatgmmmroped with stirrer and nitrogen
I nlet/outlet tubes vvas pl aced 1, 2-di hydroxy 1- cycl obut ene- 3, 4-di one (400.0

g, 3.506 nol es) - nol .uene (800 . The m xture was
stirred and hea mefW%% ﬁlll U 1O, TeMoyR 8iSMaliat oy
st opped m&ﬁmngofobﬁgtﬁt( yelfowrisolidt and el Mede%n&on&afedhmdei)rﬁdifm clhear
reacti m._xt ure. wa r.e then
cool ed Uundar-sH% %f &gn rr?ggﬂéfg%@i‘gd% F‘&’bgg ‘g‘#{‘]? {W‘% ﬁrﬁe‘?ﬂft '

dr opwi se szeHys;ﬂvar and>diethyl ethiee and xovledratrioGhi Theamixsnreowas fiftered] and2. 5 :
hours req dﬁqgﬁeaé&hgg, M 40 m,
3. 37 nol egﬂé%ﬁéggﬁgg%%%?rﬁ? and net Ialhf ﬁ% idj%?r:iﬁsg))igg;sobz_. _
cont i nued (Bleanmsint tenperature for 2, hours, then the mixture was cool e

to O-[err]for 1 5 hours 25 and flltered The product was washed with

tol “eNfs ( %ﬁ. dri eﬁllg 9—L9f:e¥ equxpped with stirrer and nitrogen inlet/outlet

tubes was placed 1,2-dihydroxy-1 -cyclobutene—S 4—d10ne (400 0 g, 3.506 moles), 1-
butanol (1.2 L) and toluene (800 mL) The mixture was stirred and heated under
reflux with a Dean-Sm:k water trap until water stopped passing over (136 mL water
collected, about 5.5 hours). The clear reaction mlxture was heated under reflux for
20 a further one hour, then cooled under nitrogen to 0-5¢oC. The cooled stirred solution
was treated dropwxse at such a rate that the reaction remains at or below 10°C (2.5
hours required) with a solutlon containing 14 M ammonium hydroxide (240 mL, 3.37
moles), 1-butanol (960 mL) and ‘methanol (40 mL) Stxrnng was continued at
ambient temperature for 2 hours, then the mixture was cooled to 0-5oC for 1.5 hours
25 and filtered. The product was washed with toluene (800 mL) and dried to give 492.4
g (88.0%) of the title compound; mp=165-168°C. U

30
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g. (88.0% of the title conpound; np=165-[err]. 30 35 - 10- * C L
M S -* CLAIM5 1. -The conpound 1-Am no-2 but oxy- l1=¢tyctobutene=3;-
dione. 2. - A process for preparing the compound of cl a

steps of reacting squaric aci d with butanol, and then t glﬂ” lmljnll Iliﬂﬂ ct
wi th one equivalent of amoiiia. 10 3. The process of cl

one pot proceﬂx_i_The conpound 1 substantially das hereinbefore 15
described with particular reference to the Exanple. 5. A process as

Cererens o AT e T aﬁag%Aabamef-mb;%f-z%at@sz%aa%@lmews cylar

reference to the Exa

. dlone.
L
2. A process for preparing the compound of claim 1
comprising the steps of reacting 'squaric acid with butanol,
and then the resulting product with one equivalent of
ammonia.
10

3. The process of claim 2 which is a one pot

process.
ot claimed in dair\ T
U/ 4. The compound l substantially as hereinbefore

15 described with particular reference to the Example.
as daimad 1a daimn 2
5. A p’rocesslsubstahtially as hereinbefore described
with particular reference to the Example.

-I1-



