RYRI M DONE DERI VATI VES Certain 2 ,5-disubstituted-4 (3H)-pyrirm dones
having-the fornula: [erg] -2- -wherein A m L, nand [err] are as
qefined below, and theiY nontoxic pharmaceutically %cceptable salts, are. (‘
-potent hi stam ne H2-receptor antagonists which inhibit gastric acid '

secretion and are useful in the treatnment of peptic ulcers and ot her :
spat hol ogi cal hypersecretory conditions., Burimam de (lla) was the first
¢linically effective histam ne [err]-receptor ant agoni st . 1 i Ehg

gastric secretion i.n animals, includinly fan, but oral -absorption is poor. R
[err] Ila; R=H, Z=[err], X:S Burinanide b; R=[err] Z=S, X=S
Metiamde ¢c; R=e[err] Z=S, X=NCN Cinetidine Metiamde (llb), a
subsequent |y eval uated histam ne [err] -antagonist, is nore potent than
burimam de and is orally active in man... Cinical utility was limted,
however, owng to toxicity (agranulocyt05|s) Cnmetidine (lIlc) is as

effectlve an histamne [err LS wi t hout produci ng
agr anul ocytosi s, and has réié%qhﬁgﬁﬁ'“Bnnggﬁéggus an anti-ul cer dr ug.

o

3

. Certain 2,5fdisubstituted-é(BH)-pyrimidones
having the formula:

X
- . _/l\N
A (CHz)mZ(CHZ)nFH



~Revi ews on the devel opment of histamne [err]-an- tagonists, including
t hose,di scussed in the precedi ng paragraph, my be found in C R Ganellin,
gt.al ‘Federa- tion Proceedings, 35, 1924 (1976), in Drugs of the Future,
1, 13 (1976) and in references cited therein. -3- A large nunber of
2,5-di substituted pyrim done histam ne [err]-receptor antagoni'sts having
the qeneral formula: [err] are known in the.ard .. Thus, European Patent
Appl i"cation No. 4,793, published Cctober 17, 1979,; European Patent
ﬁgp: i{cat i on m %ﬁf@lﬁghll,):mhﬁddAggwﬁ ak¥ Us ?&%né@%f%bﬁnénd their
plication ubl i she ur opean Pat ent
Appl i cation No. 150 BRENACE (ﬁaﬁgﬁﬁﬁlabfgggabéﬁr bf PafEfit POtent
Application No. 4@;ﬂﬂ8m1pebﬂgswa¢thcﬁ antd§8Risaadwidehd iPatidntt Appstric
cation No. 8,000 6 clo ~ c apounds . .
wherein R can be agg)ldogggké% IX?%? t]ahee é‘r?%%%gj% éﬁut E%g' Em%ﬁg %lf %e fic
group of the conﬁbhh@%sdasdltharaadtbbéaﬁm¢aﬁﬂhypﬁnﬁﬂtiequycnpn®etlona.
hydrogen, al kyl or substituted al kyl. However, none of these applications
di scl ose such conpounds substituted at the 5- position with a nitro group or
an amno group as is the case with the conmpounds disclosed and cl ai ned
herein. This appllcatlon relates to histamne [err]-antag-

Burlmamlde (IIa) was the first clinically
effective histamine Hz—receptor antagonist. It inhibits
/ gastric secretion in animals, including man, but oral
absorption is poor. )

L\ : :CH ZCEH CH NH-&-NHCH3

U ' Ila; R=H, 2=CH,, %=S Burimamide
' b; R=CH,, 2=S, X=S Metiamide
c; R=CH,, 2=S, X=NCN Cimetidine
(2

Metiamide (IIb), a subseguently evaluated histamine
Hz-antagonist, is more potent than burimamide and is
orally active in man. Clinical utility was limited,
however, ow1ng to toxicity (agranulocytosis). Cimetidine
(I1Ic) is as effective an histamine Hz-antagonist as
metiamide, without producing agranulocytosis, and has
recently been marketed as an anti-ulcer drug.

Reviews on the development of histamine H,-an-
tagonists, including those discussed in the preceding
paragraph, may be found in C.R. Ganel;in, et al, Federa-
tion Proceedings, §§,'1924 (1976), in Drugs of the
Future, 1, 13 '(1976) and in references cited therein.




oni sts which are effective inhibitors of gastric acid secretion in animls,
whi.ch are,useful in the treatment of peptic ulcers and other .—-.

includi-ng man,
condi‘ti ons cau

for mul ‘a: -

I nclusive;  n i
or net hyl ene;
ory when R is
be@zoyl; Ais
oxazol yl, oxad
pyrim-dinyl, p
one or two sub
and the second
trifluoronethy
I nteger of fro

sed pr exakcerbat ed by gastric acidity,l and which have the
" -4- [err] wherein mis an integer of fromzero to 2,

s an integer of from2 to 5 inclusive; Z is sulfur, oxygen
[err] [err] each are independently hydrogen or (Il ower)alkyl
hydrogen, R also may be for@yl~ carboal koxy, alkanoyllor
henyl, furyl, thienyl ., pyridyl, thiazol- yl, imdazolyl,
Pazoyyl, tH¥ah?§E%l9¥WbFFiéﬁ%l%4§f¢%%&h§bl§ﬂ?eﬂspwhﬁaidpﬂg

(o

pizzeimine P} F&@Bd@ﬂoﬁ"aﬂléébh@ﬂﬂsF%QVEQ§d1h§§$P§#?2%FainS

%titu nts, tfie first substituent being selécte err]
SF %% uent being selected from (lower)- alkyl, hydroxy,

|, - hal ogen, ami no, hydroxy- nethyl and (Iomer)alkoxy; gis an

mO to 6, 'inclusive;
| | | S |
| HN/QT];;S
o R-Nux/k§n o

are known in the art. Thus, European Patent Applicaéion
No. 4,793, published October 17, 1979,; Eurcpean Patent
Application No. 3,677, published August 22, 1879; Euro-
pean Patent Application No. 15,138, published September
3, 1980; European Patent Application No. 24,873, publish-
ed March 11, 1981;'European Patent Application No.
49,173, published April 7, 1982; and World Patent Appli-
cation No. 8,000,966, published May 15, 1980 disclose
such compounds wherein R can be a group similar to the
group substituted on the 2-amino group of the compounds
disclosed and claimed herein and R1 can be hydrogen,
2lkyl or substituted alkyl. However, none of these

'applicatibds disclose such compounds substituted at the

;J

v/

5-position with a nitro group or an amino group as is the

case with the compounds disclosed and claimed herein.

'this application relates to histamine H,-antag-

onists which are effective inhibitors of gastric acig
.secretion in animals, including man, which are useful in

the treatment Qf pepti¢ ulcers and other'conditions
caused or exacerbated by gastric acidity, and which have
the formula:



R i.s a hydrogen atom a (1 ower)al kyl group optionally substituted by one or
more hal ogen atons, provided that there is no hal oged atom on the carbon
QALom at trached to t he nitrogen atom or a cyclo(lower)al kyl,

cycl o(l ower) al kyl (1 ower)al kyl, (lower)al kanoyl or benzoyl group; -5-
[errT] and R each are independently hydrogen, (lower)alkyl, (Iower)alkenyl,
(1 ofer) al kynyl, phenyl - (lower)al kyl or (roder)al koxy(lower)alkyl in which
‘the (|l ower)al koxy noiety is at |east two carbon atons renoved fromthe
nitrbgen atom or R and [err] , taken together with the nitrogen atomto
which they are attached, may be pyrrolidino, @mthylpyrrolldlno

di met hyl pyrrolidi no, norpholino, thionorpholinp, piperidino,

met hyl pi peri di no, di nethyl pi peridi no, hydroxy perlglno N- net hyl pi pera-

zi no, honopi peri di no, heptanethyleneln1n00:£:;a yl ene- imno or

3-azabicyclo[ 3. 2. 2] non-3-yl; or 1, 2, 3, 6-fetrafpydro-1- pyrldfF - ba -
provided that, if Ris [gr t
3-(3- plper|d|nonethylphéﬁoxy ZLm%SE? ﬁnﬂg

wherexn m is an integer of from zero to 2, 1nc1u51ve,
n is an 1nteger of from 2 to 5 inclusive;
\ : ' Zz is sulfur, oxygen or methylene;

Rl'is NO., or NR2R3;

_ Rzland ;% each are independently'hydrogen or
" (lower)alkyl, or, when R2 is hydrogen,:R3 also may_be
formyl, carboalkoxy, alkanoyl or benzoyl;

A is phenyl, furyl, thienyl, pyridyl, thiazol- '
yl, imidazolyl, oxazolyl,. oxadiézolyl, thiadiazolyl,
triazolyl, isoxazolyl, disothiazolyl, pyrimidinyl,
pyrazolyl, pyridazinyl or pyrazinyl; provided that A
contains one or two substituents, the first substituent

being selected from-

o | N . 6.7
. -(CHz)qN—C : and (CHz)qNR R

q
I\HZ

and the second substituent. being selected from (lower)-
alkyl, hydroxy,_trlfluoromethyl halogen, amino, hydroxy-
methyl and (lower)alkoxy;

g is an integer of from 0 to 6, inclusive;

r? is a hydrogen atom, a (lower)alkyl group
optionally substituted by one or more halogen atoms,
provided that there is no halogen atbm:on the carbon atom
attached to the nitrogen atom, or a cyclo(lower)alkyl,
cyclo(lower)alkyl(lower)a;kyl, (lower)alkanoyl or benzoyl
group;



The invention al so includes nontoxic pharnmaceutically acceptable acid
addition salts of the fornula | conpounds just specified. The invention , .~
further includes, the nonohydrochl oride and trihydrochl oride salts of )

- e

el mutianar 4 in wlartswh T eeie e vt

o amadingi

I R S T

5-am no- 2-[ 3- (3- pi peri di no net hyl phenoxy) propyl am no] - 4( 3H) - pyri m done. _
- /b - This invention also relates to processes for the preparation of the*
cQnpounds of Formula | and to internediages useful in the preparation of

"the conmpounds of Fornula |I. The present invention includes within its scope

all possible tautomeric forns, geonetric isoners, optical isoners and
zwitterionic forns of the conpounds of Formula I, as well as m xtures _
thereof. Although the conpounds -of Fornula | are shown as 4-pyrim dones,

those skilled in the art \g 1| appreciate that they, as .well he
i nt er nedi ates for preparifhg Pﬁamq{ maﬁ‘&?‘sd‘%&i dpdepengentiy %&Fegen-

:1- hydlr Xy pyr m(mbm&,) a1xgl, | e(a.:o_]we_‘iﬂ antswbtx;{]mr ei ucaiqkimkﬁ)ieyrl Flilgflﬁe"n}til-e
erm | ower" - used onj uct,ison \i,t h .t he 3 r)- alkyl.',
"(1 ower) al koxy'(?,g'mwfl"ﬂ\ﬁé:%y K 0);I1' w e"‘()I Q’SYE%?%F%/%&?%( Il&\ewl)%?’kyﬁyﬁ",

" phenyl (1 ower) dRboyet )alkoXy oweigtyl koxgt(lewst) taiok parborn et ons ategived

branched from the nitrogen atom, or R® and R’, taken together with

the nitrogen atom to which they are attached, may be
pyrrolidino, methylpyrrolidino, dimethylpyrrolidino,
morpholino, _thiomorpholino, _piperidino, methylpiperidino,

dim_ethyipiperidino, hydro_xypipéridino, N-methylpipera- e
zino, homopiperidino, heptamethyleneimino, octamethylene-
imino or 3-azabicyclo[3.2.2]non-3-yl;
or 1, 2, 3, 6-tetrahydro-l-pyridyl;
o
o/



-6; chain groups containing from1l to 6, carbon atons. Preferably these
groupsrcontaln froml to 4 carbon atons and, nost preferably, they contain
140 2 carbon atoms. The term "nontoxic pharnaceutlcally acceptabl e salts”
is intended to include salts of the conpounds of Fornula | wth any

nont oxi ¢ pharmaceutically acceptabl e acid. Such acids are well-known and

i ncl ude hydrochloric, hydro- bromc, sulfuriT, S&urfanic, phosphori c,
nitri®¢, naleic, fumaric, succinic, ,oxalic, benzoic, nethanesulfonlc
tartaric, C|tr|CpmnN¢ﬂEmsmﬁébn|tf m%vnsuno andNHhe thka. The salts are

made by nethods t C unds©of .For nu err] \is
preferably [err] ora§gﬁihi§§%% m?% ﬁ?prgf 8 f@eridlnometgy&th b)
plperldlnonethyuﬂﬂngulamanthylanlnonethylthleny

p'per'd'HO”Ethylth'e”y%hecqnﬁgﬂ?iﬁﬂléfkgoﬂﬁébﬁhé MEnt§HE§tbh Ecgutlcaliy

preferably is hydrogen, (|ower)al , -tr| | uor oe stltuent
preferably is smﬂQReRﬁa%M?@ﬁﬂdI@ ¢%tb?%f§?;§8 9ﬁa§hﬁ1f§PEéﬂé &r CompeyNngs
is 2 or 3 As pr f§@@ed the nost preferred conpounds of Fornul a
1 are: 5-car ethox anin ?Hgagerlgin?- .
nethylphenoxy)propyla 1q¥%m§ %@r Q? udes the monohydrochloride

5-am no- 2-[ 3- ( 3- r&rnﬁrwhrﬁmieédswwhewxsaitsrot)ySaainlﬁb-.24 [63KiB-phperidiere
monohydr chl ori de; :thlgkenoxy)proéyléglgofgatgﬁ?°g§%?%'ggggoxy)

O}



et

propylam no] -4 (3H) -pyrimdone tri hydrochl oride; 4)

5-ni tro-2-(2-[(5-dimethyl am nonet hyl - : : -
t hi enyl ) net hyl t hi, o] et hyl am no] --4( 3H) - pyr| m done; 5) ' )
5n|tr02[2[5 pi peridi nomet hyl - 3-

2-[ (5-di et hyl am nonet hyl - 2-furyl) -

r‘enyl ) met hyl t hi o] et hyl am no] - 4( 3H) -pyst - done; 6)

mel hyl t hi ol et hyl am no}-5-nitro-4(3H)-pyri m done; 7)

5-am no- 2-{ 2- [ (5- di met hyl am nonet hyl - 3-

t hi enyl) et hyl t hi o] et hyl ami no} - 4(3H) pyri m done; 8) .

5-am no=2-{2=1(¢5=pi peri di nonet hyl - 3- thi enyl ) met hyl t hi o]

et hyl am no}-4(3H)--pyri m done; 9) 5-am no- 2-{ 2- [ (5- di net hyl am nonet hyl -

0L SRER b ot R

nont oxi ¢,
For mul a |

[err] nonr eac

ph&!macpu'elp@aialgimceﬁt Xibiec mﬂoaﬂdst iodfn Badrisla THe amlrpbunds of
V4 PEe PRERZALH Yok 10 i ' €RE ! pPBpRERRIBR JEPAHd LomBiENEs 1 ©
of Formula I. R o - '
The present invention includes within its scope
all possible tautomeric forms, geometric isomers, optical
isomers and zwitterionic forms o©f the compounds of

Q)

Formula I, as well as mixtures thereof.. Although the \J

compounds of Formula 1 are shown as 4-pyrimidones, those
skilled in the art will appreciate that they, as well as
the intermediates for preparing them, may also exist as
the tautomeric. 4-hydroxypyrimid_ines, e.g.,

OH

N/l 1

X -’
A-(CH,) 2 (caz)nma_/'\N

As used herein and in the claims, the term
*lower"” when used in conjuction with the terms " (lower)-
alkyl", "{lower)alkoxy", " (lower)alkanoyl®", " (lower)-
alkenyl", "(lower)alkynyl", "phenyl(lower}alkyl" and
* {lower)alkoxy (lower)alkyl"” means straight or branched



[err]- Reduction [err] in which R is a good |eaving group such as fluoro,
chl or o, brono, i odo, al kylthio, nitroam no, phenoxy, substituted

phenoxy, al koxy or the |ike. Sui t abl e .-8- leaving groups are well
known n the art. The reactions are conducted in an inert solvent such as
met @anol or ethanol. It is preferred to conduct the initial reaction by
heal{ng the reactants at reflux. Reduction be carried out with
hydrogen gas in the presence of a suitable catalyst such as Raney nickel or

a reducing catal yghaltichgA6upedidsnell £:0i g %ﬁeﬁcw&“esmﬁ 3 tlonfi]
(0}

[err] wherein [er |s t |oa Kox err s Har wer alky “and

R" is |ower al ky %rgﬁ?’%’ 9° taip £ZOM ilok® A LRATHRRI A EOmS
in an inert solveahdsuubs£3pﬁ§fﬁfuﬁlpr thégnelontialin Sl PES-2 carbon atoms.

The term "nontoxic pharmaceutically acceptable salts" is
intended to include salts of the compounds of Formula I
with any nontoxic pharmaceutically acceptable acid. Such
acids are well-known and include hydrochloric, hydro-
bromic, sulfuric, sulfamic, phosphoric, nitric, maleic,
fumaric, succinic, oxalic, benzoic, methanesulfonic,
tartaric, citric, camphorsulfonic, levulinic and the

N like. The salts are made by methods known in the art.

_ In the compounds of Formula I, R is preferably

Noz, NHz, NHCOzczﬁs, or NHCHO. Substituvent A preferably
is piperidinomethylphenyl, dimethylaminomethylthienyl,
piperidinomethylthienyl, or dimgthylaminomethylfuryl.

‘ Substituent r¢ preferably is hydrogen, (lower)alkyl or
2,2,~trifluoroethyl. Substituent 2 preferably is sulfur
or oxygen. It is preferred that m is zero or 1 and n is
2 or 3..

As presently'envisaged, the most preferred
compounds of Formula 1 are:

1) 5-carbethoxyamino—2-[3- (3-piperidino~
methylphenoxy)propylamlno]-4(3H)-pyr;mxdone,
2) S5-amino=-2-[3- (3-piperidinomethylphenoxy) -
propylamino] -4 (3H) -pyrimidone  monohydrochloride;
3 3) S-amino~2-[3-(3-piperidinomethylphenoxy)-
propylamino} -4 (3H) -pyrimidone ‘trihydrochloride;
. 4) S-nitro-z-i?-[(5-6imethylaminomethy1-3-
ghienyl)methylthio]ethylaminq}-4(33)4pyrimidone;
5) = 5-nitro-2-{2-[(S-piperidinomethyl-3-
thzenyl)methylthxo]ethylamxno}-4(33)-pyrimidone,
6) 2-{? [ (5-dimethylaminomethyl-2~-furyl) -~
methylthzo]ethylamlno}- -nitro-4 (38) -pyrimidone;
7) 5-am1no-2-{? [(S-dlmethylamlnomethyl-B-
th;enyl)methylthio]ethylamzno}-4(BH)-pyr;mzdone.



ferred.to conduct the initial reaction to obtain a conmpound of Fornula Il

by heati'ng the reactants at reflux; and to conduct the second reaction tQ -~

obtain a conpound of Fornmula |1l at fromroom+tenperature up to. the refl ux\J

. tenperdture of the .solvent. Reaction Schene 3 0 [err] 8 wherein Ris the

same as previously defined and X is a conventional |eaving group or

hyfroxy Sui tabl e | eavi ng groups "X' ferquse in this reaction are

~well -known to those skilled in 'the art. They include, for.exanple, fluoro,
chlro, brono, iodo, [errﬂ)Mh65€aﬂlﬁeFQ}{QS[«B@yﬂ@gﬁi@ﬂndmhﬁhyl 3~

nethanesulfonat r stltuied ar [e. Q.
benzeneSulfohafig 4?1&#%#§%é%§§h8§%FFxﬁ '-&3') TN ¥E] [err]
acet oxy an |n|trop oxyS—-amhpofRrFdR - iore t znmmat yhp2end o
‘and 2, 4-di HENnoxyS-afmhnof2 iﬂ [d&@ﬂ' Ty Jodrb bphpdend of
Formula 1V is er,t | Madhd ature
rangi ng betmee%%%gzﬁﬁgékg§€€g§ngﬁgEﬁﬁlno 4 ﬁ%ﬁ%éﬁhréb n?ﬁé sol vent ;
and the second reactlon thbbtérﬁoamganOUQ&[éﬁﬂanpnperidnmemebhnhtted
preferably in kf¥é#§f£miﬂa?ahqbﬁg U|valent base. Wen

X i s hydroxy a he 'reactron |s conducted in an.acidic
medi um Reactlon Schene 4

and their nontox1c, pharmaceutzcally acceptable
acid addition salts.

The compounds of Formula I may be prepared by \J/
various reaction schemes.

Reaction Scheme 1

0 A
: RO,
BN V4
A‘(CHz)mZ(CHZ)nNHZ + 8 '\\ I
oo R N
>
O
~ ; I'i'O ('
nonreactive ~ ' : HN | 2 _
solvent ' /J\\
SCARICA S
' Ia
(o]
L2 I | BN z
Reduction 7 o //k§_
- N
A= (CH,) 2 (CH,) NH _

Ib

in which Ra is‘a_gobd leaVinngrodp*such as fluoro,
chloro, bremo, iodo, alkylthio, nitroamino, phenoxy,
substituted .phenoxy, alkoxy or the like. = Suitable



O [err] - wherein [err] and R are as previously defined and
X is @ conventional |eaving group as des- cribed previously, or hydroxy.
Wen X is hydroxy in conpound V, it is converted to a conventional |eaving
group by reaction with.an activating agent such as:thionyl chloride,
tol'uene sulfonic acid or the like. The reaction to give Vis preferably
condficted in an inert solvent at fromroom tefiperature to the refl ux
t-enpeyature of the sol vent. Conpound V_is reacted with conpound VI .
prefekably in anlesdidne IXAWRS PFefBeabl FoPWn: B fhes e of TR®oTR2BhaONS

equiva- lent of Rkaee copdecpeal anakly iRetBe spIVEMICesWih daphaeehahans oy
phar macol ogi cal | FHRATGE coHpothcEEBFSFEFILES FORPFE or el e AR Gion
phar macol ogi ca c -
tered as a pgar mem?a;aingogp@siﬁéhmmﬁ@rgsi e fiust he Reduabjonsmayt isd
active I ngredi ent:_at_ .l east ong .suc nd in_ i S| C [ L 1nthe
forim of a nont ox{&% Haﬁ'ﬁagggt :%7@;#} yhgggggggbi%asaclkg lé%bﬁt?%%sg}a’?ﬁ cﬁ] ‘b‘
associ ati on w t hsaigerlrmceatedgslty ssaepaablRarey rakckeThermphar nredvatingal
conpositions may b 1S4 erged ya:Ratenteral Iy or by rectal
suppository._A\Mgﬁgéxgg%néb%# p%a?%%gghtgégﬁaggﬁﬁf'nay be enpl oyed. Thus,
if asolid carrier is used, the preparation may be tableted, placed in a

‘hard gel atin capsul e in powder. or Reaction Scheme 2
NE
% - . -9 il
A-(CHz)meCHz,nNH2 . _R.-C-NH2 R
: 10
IEH S R N
- N-C-CO,C.E
-_A"(CHz)mZ(CI-lz)nNH—C-NH2 11 . 11 ” 727275
- R -ﬁ CHPN®
0
>

hydrolysis _

Cd

III

A-(CHz)mZ(Cﬁz)nNH

HR

o

. - J N
a (CHZ)mZ (CHz)nI\H

wherein R9 is thioalkoxy or



pellet form or in the formof a troche or |ozenge.

enpl oyed, the preparation nmay be in the formof a syrup, emulsion, soft
gelatin capsule, sterile solution for injection, or an aqueous or

-non-aqueous | iquid suspension. The pharnmaceutical conpositions are prepared
by conventional techniques appropriate to the desired preparation. The
dosage of the conpounds of this.invention wi] | ‘depend not only on such

fdctors as the weight of the patient, but "al’so on the degree of gastric

If aliquid carrier is

.

-

-

v

acigd i nhibi.- tion desired and the potency of the particular conmpound bei ng

utiltized. The decision as to the particular_de€fige - -12- to be enpl oyed

(and the nunber of times to be adm nis- tefjed\per “day) is within the

di scretion of the physician, and nmay R hf by titration of the dosage
ific

to the particular circunstances of the&“8pec

patient. Wth the preferred

conpounds of this invention, each oral dosage unit will contain the active

ingredient in

i nhi bi tors. of

Int. Med. Res. ferred to conduct the initial reaction to

n gt Bnpangy e R AaNky T, Mark0 rtouf ¢ 398,89, 20110y,
preferably from_about 4 ng to about 100 ng. Th I ént ymﬁl
preferably be &IHKAN¥tCFre®@IMSHal THCeFFAIAMME Eef GonAUGHES aipapn

H stami ne [errlineagepselvankaganitst 8s hasenbaen Lroverhonde, ef fectisvere-

he active ingre

strig secretiQn in ani mals.and nan, Btinbleconge et "al,
-obtain a

compound of Formula II by heating the reactants at

reflux; and to conduct the seccnd reaction to obtain a

J.

compound of Formula III at from room temperature up to. o

‘the reflux temperature of the solvent.

Reaction Scheme 3

: HN
| | + HSCH,CH,NB,
RB’/k§N . N _
o
o)
o NO,, | |
PN | v alcr) % U
HSCH.,CH.NB~ N z :
2-%2
' o)
| NO
. HN 2
o | ,/hb | Ic Reduction -
A- (CH,) SCH,CH,NH N
o)
| e’ ' NH,
' I8
A-(cnz)mscnzcnznnz’ktN .

wherein R® is the same as previously defined and X is a

conventiqnal-leaving.group or hydroxy. Suitable leaving



3,.86 (1975). dinical evaluation of the histamne [err]-receptor
antageni st cinetidine has:shown it to be an effective therapeutic agent in
the treatnment of peptic ulcer disease, Gray et al, Lancet, 1, 8001 (1977).
Cne of .the preferred conpounds of this invention has been conpared with
tidine in various tests and has been found to be nore potent that
{idine as a histamne [err]-receptor aptggopist as shown in Tables 1
and 2. Determination of Gastric Antisecretory Activity in the Gastric

F:c stul a IRat Iva: egkoapsEVATS fafsuwh dﬂdn@aﬁbo!haﬁgb%GQﬂé aaamtxhﬁent Fos

of - cannul a i npl a I ON .8l U e des i np tio

st ai nl ess st eel ggﬁ%ﬁlf%ﬁ#i?i 8Vtﬂﬂ? Q§E¥ ?Bﬁaewama;e-

carried out essefiluakby ashlkesc;l Bnacbrrtw, P&odoet -60 Slt Owahe-re)inAnR%%ll is

Sci ence, 27, 244 f t ent i gned .
(189€4) a1 fe: %t *%%fj 29 ab O\{t}éere:m

operative procedu Is’car ed ou i n- @
r ef er ence. PosB opéﬁaﬂﬂ(dl 21 mm&&rmhd(et gual benkzenesdlifonate ¢

bottom cages w tp.paafusen3eted A £d dJPog -289 e }g»}dﬂgt S,§'3SF,

t hroughout the entire recover Ferlo An mal S are not us
purposes for at reatExXYs anf 2 o Téin@ﬁeoﬁbéﬁQBer[ﬂhkeﬂmrat react3ionhto

ani mal s are fastegofidh aldoApSchd\aF eForddid IV {4 PrEflradyNAUHBCLE] IRt Nfert

testing procedure ivent at a tem
perature rang:Lng between room temperature
and the reflux témperature of the sclvent; and the second
\_ . reaction to obtain a compound of Formula Ic is conducted
preferably in an inert solvent containing about one
equivalent base. When X is hydroxy and m is equal to 1,
the reaction is conducted in an acidic medium.

Reaction Scheme 4

o

NO,
- HN + XCH.,CH..CH.NH
A : + 2CBCHoNE,

_ RBAN I >
o ‘o
W,
NO
Yy LT
N (CH.) OH
x-cnzcazcuznnAN v 2’9
R >
0

: NO
Rs BN ‘ 2 .
AN H)\\ Reduction
N —_>
; N (CHZ lg N O ANANN Te

if




begin. Immediately prior to collection, the cannula is opened and the

stomach washed gently with 30-40 ml of warmsaline or distilled water to, N
renmove any residual contents. The catheter is then screwed into the cannul a\y/
_tn place of the pl uggi ng screw and the rat is placed in a clear plastic
rectangul ar cage nmeasuring 40 cmlong, 15 cmw de and 13 cm high. The
bgttom of the cage has a slit, approximately 1.5 cmw de and 25 cm | ong,
-runni ng down the centers to accommobdat e tseltasheter which hangs through
~it. Inthis way, the rat isgnoterestriciged and can nove freely about the
cage during colWeeredn &rlﬁds RTheanr@n® noawre of the assa®si 9:team::Myout

as described byg&kshet Qn@lx ReSr&bnée m P 65
(1977). CGastric_secr tIOI’?S col l ected: durl%oﬁﬁq |1r{g'§hf?‘o r&g?ggr e%’ng

the stonmach ar E¥iRE rd’&f"a?s"‘%%’e%’/ ' n&¥ 0V ¥ini n¥hed Xrép dmlroxy in
eval uation, thecempbanar Vi,s ibeds’ aoresrfe@meoha C@@ﬂ«éﬁtéaﬁa&eaé%%df"'
t he plugglng Screw. vqﬁ% % Ej/ KQg) E adm. ni sgered or al V|a gastric
i ntubation and $TRUBnA¥I TPECEILT Myth, aheaE QE‘F&P%S’ Bht esgqclm RE"
this time the p&mggyn@hscf-ma i stommeestﬂabdm ebiacsd the tlika. CaiRebédctifn to
whi ch a snall | ﬁﬂ@t to.collect the tric
secretions. hoﬁrig g.lre %?ﬁﬂ %nertplsgi e%'&n?g X%t r ol
secretion), t hetempeeasnres t@nbhcd mﬂuzeptempemmlret M pthgglsrcg,m-raw
The test drug i m@wﬁw 0% Stk esh Wi gh ! dorb Par?d P&t@% gastric
I ntubation. Fort Ive mnutes later the . SCFEM/IS a a| g%nved :
'replaced\Mtr1t$@4%§ﬁﬁet?¢%ﬁﬁﬁﬂ§%¥i¥@ the presence of about cne equiva-
' lent of base, more preferably in the presence of a phase
transfer catalyst such as tetrabutylammon;um hydroxide.

For therapeut;c use, the pharmacolog;celly
active compounds of Formula I will normally be adminis-

. >

tered as a pharmaceutical composition comprising as the
.(or an) essential active 1ngredlent at leest one such
compound in its basic form or in the form of a nontoxic
pharmaceutically acceptable acid addition salt, in
association with a pharmaceutically acceptable carrier.

'The.éharmaceutical compositions may be adminis-
tered 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. 1If a
liquid carrier is employed, the preparation may be in the
form of a syrup, emulsion, soft gelatiﬁ capsule, sterile
solution for injection, or an agueous or non-agueous
liguid suspension. The pharmaceutical compositions are
prepared by conventional techniques approprrate to the
desired preparation.

The dosage of the compbunds'of_this invention
will depend not only on such factors as the:weight of the
patient, but also on the degree of gastric acid inhibi~-
tion desired and the potency of the particular compound
being utilized. The decision as to the pariicular dosage



a snall -plastic vial and another 2-hour sanple is col- |lected. The
secretions in the second sanple are conpared to those of the control sanple
nn/order to determine the effects of the test drug. Wen test conpounds are
to be evaluated paren- terally, the animal is injected ip or sc with the
t est -14- conmpound vehicle in a volume of 2 m/kg |nned|ately after
disgarding the initial 60-mnute collection.12 +wo-hour sampl e is collected
(control secretion) and the aninals are injected either ip or sc with the
test ‘conpound inta bel emplsyed n{arg. the audibdémnef timehoto demmdmirsis-
collected and it r o] r QR t €e~60 o] to
determ ne drug e? ggtﬁSEE% '&%g?ngsgs ar eﬁgetthl?erl u%gﬁggﬁ%ln ?E E%ié hhgggkgg’n'
gr aduat ed centr|FB@eWﬁMxP?oﬁaﬂHQQnPﬁeFéFﬁﬁmmﬁmnpfTtbﬁaﬁgﬁasau¢@|t?els

measured by titrgiipdcalane diiriidtandds p6|f7t9ewst;ibc{zeﬁrd StIneD  with
Aut oburet ‘and an el ectro tr|c EH nmet er (Radloneter Titratable acid
q

output is cal cul ¥8&d B%e PrROMRES IRL nithdispl IAYRP EHRA vorARE i9ral

milliliters by tdi'esagedmrmemuat mﬁamtﬁeea@tu&leer&ﬁgia@dléﬁte&n an
Results are expressed #2 ent nhle%lon relatlve tg ontrol adi ngs
Dose response cuffgE" 5 & ?’Pu Ykl PEr P 2RRRE 3P 'cu?% eliof

regreSS|on analypneferébl&e&ﬁbmiuhnntéﬂsmgreouabéwﬂ lodchmglosaphe active
ingredient will preferably be administered in ecuzl doses
from one to four times a day."

\_ Bistamine Hzereceptor.antagonists have been
shown to be effective inhibitors of gastric secretion in
animals and man, Bfimblecombe et a1, J. Int. Med. Res.,
3, 86 (1875). Clinical evaluation of the histamine
Hy
effective therapeutic agent in the treatment of peptic

ulcer disease, Gray et al, Lancet, 1, 8001 (1977). One

-reeeptor antagonist cimetidine has shown it to be an

of the preferred compounds of this invention has been
compared with cimetidine in various tests and has been

gwj -found to be more potent that cimetidine as a histamine
Hzfreceptor_antagonist as shown in Tables 1 and 2.
Determination of Gastric Antisecretory
e Activity in the Gastric Fistula Rat

Male long Evans rats weiching about 240-260
grams at the time of cannula implantation are used. The
design and implantation 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, 27, 244 - (1977). The fistula components
are designed and the operative procedure is carried out
exactly as described in the above reference. Post
operatively the animals are individually housed in solid
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 operative procedure.




| evel .and a m nimum of three dosage levels are utilized for determ nation

of a dose response curve. Table 1 Gastric Antisecretory Activity In The ., .
Gastric Fistula Rat [err] sc Pot ency Rati o Conpound [err] -t/
(cinmetidine = 1.0) cinetidine 3.48 ' 1.0 (2.3-5.5)*
Exampl e 2 0.15 26 (0.08-0.2)* ' (13-50)* )
295% conf'idence |imts. -15- Deternminatipm ©f Gastric Antisecretory

ctivity In The Heidenhain Pouch Dog Prior to surgery, hematol ogy and bl ood
chénis- try profiles are ableaireiinahd akeastesse®nbulnda swdd wheegeney al

(DHLP - i ¢ man- SoBE a0 A PR R REPRE T o S5 P cPEORBHO B St
obser- vation sbegmpipi demedigsky pRyobetonecddErtsiun, Dobe aeenbist dd
Sodi um Pent ot haPPEABROARY  EhE S tcRiac?, CaSREY oo hlTY VAN J0CHQTHESG 1T
mai nt ai ned wi t IWaERh®Aiing ape éﬁﬁﬁﬁﬁhﬂbdﬁ@}erAhﬁ(remOVE_any residual
contents. The catheter is then screwed into the cannula
in place of the plugging screw and the rat is placed in a
‘clear plastic rectangular cage measuring 40 cm long, 15
cm wide and 13 cm high. The bottom of the cage has a
~ slit, approximately 1.5 cm.wide and 25 cm long, running
‘down the center, to accommodate the catheter which hangs k)
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 al, Rééearch Comm. Chem. Path. Pharm., li, 365
(1977). '

_ Gastric seéretions collected during the first

"~ hour after washing the stomach are discarded as they may
be c¢ontaminated. 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
secretions. A two-hour sample is collected (this repre~-
sents the control secretion), the catheter is 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 pluggihg screw
is again removed, replaced with the catheter attached to
-a small plastic vial and another 2-hour sample is col-

- 'lected. The secretions in the second sample are compared
‘to those of the control sample in order to determine the
effects of the test drug.

. When test compounds are to be evaluated paren-
terally, the animal is injected ip br sc with the test



line linea al ba incision from xiphoid to umnbilicus provides good exposure
and ease of closure. The stomach is pulled up into the operative field,
the greater curvature stretched out at nultiple points.-and cl anps pl aced
along :the selected |ine of incision. The pouch is made fromthe corpus of
the” stomach so that true parietal cell juice is obtained. About 30% of the
corfous volume is resected. The cannul a is_Jmde of 1ight-weight,

bi ol ogically-inert material such as nylon or Delrina*with di nensi ons and

attachnments af t ercddpbind anéhtalki 18 &JvoARRle JYSindl/kg 1Mumd Bt {dBP A er

Post operatively,, dogs are cated .w.th antjbiotics_-and an anal gesic, _
They are alloweinﬁé%ﬁﬁhﬂ%nggF rB&FELy SOBIRYteerRLlafiehr r | Ad tEEr howx
fhg fol | owi ng wa%am%}gsiareoﬂ&&bﬁédﬂ&ﬂdﬁtﬁﬁl(séBrBﬁﬂbﬁ) aindh tif ednBflals
i bitumprior to each, e | gent.. .. The .dogs. are placed in_a sling and.a.
saphen- ous vein%é%wﬁﬁi?gééagFgapﬁ§ & m|ﬁ:ﬁ?eﬁ#éﬁ.g¥ﬁsF3ﬁfn89§E°PH8 BRs&
(100 vg/ kg/ hr) anmblimer plied rmhi ke . nalAeat @3¢ Dt 26nad)/ kyyorhowar esampliseds
continuously (in Ve (o] al L h ' far.vard i | [ pe

m nut es' i nfusi oncaoalfie)ééja{?%v\%ﬁgf gjf'ét %cggt&go?’gk‘%g\aégr&arﬂ%{%%%ta es%:‘%gc#%le
output. At this tdomtxtl pexyodrtaodeterpdnendrugoefifeotss adnini stered

concom tantly with-the secrghaoqaipiel %aye! Leaifhged 4k phaced Hpds
: graduated centrifuge tube for volume determination.
. Titratable acidity is measured by titrating a one-ml
o/ sample to pH 7.0 with 0.02NNaOH, using an Autoburet and
an electrometric pH meter (Radiometer). Titratable -acid
output is calculated in microeguivalents by multiplying
the volume in milliliters by the acid concentration in
millieguivalents per liter. .
| - Results are expressed as percent inhibition
relative to control readings. DéSe'respdnse curves &are
constructed and EDso vélueSfare calculated by regression
analyses. At least three rats are used at each dosage
St ' " level and a minimum of three dosage levels are utilized

for determination of a dose response curve.
~ - . Table 1

Gastric Antisecretory Activity
'In The Gastric Fistula Rat

s

- B " sc Potency Ratio

- D
- . 50 _
' ‘Compound ~ pmoles/kg  (cimetidine = 1.0)
cimetidine '3.48 : 1.0
' (2.3-5.5)* .
Example 2 . 0.15 - 26
(0.08-0.2)* (13-50)*

*95% confidence limits.



m/kg over a 30 second period. Wen oral studies are to be carried out, the
~drug i.s adm nistered via gastric gavage in a volune of 5 m/kg. |nfusion,of .
.the secreta- gogue is continued and 15 minute sanples of the gastric juice \(
. are taken for 4.5 hours. Each sanple is neasured to the nearest 0.5 nl and
ytratable acidity is deter- mned by titrating a 1 nl sanple to pH 7.0 °©
_ th 0.2N NaOH, using an Autoburet and am &Beetronetric pH neter
. (&adloneter) Titratabl e acid output is _calculated in-mcroequival ents by
mul ti plying the voIUWE|Q¢ﬁﬁ#m434¥¥¢% b? GﬂetaéFdA@Gn@@qmexnny1un
m | 1iequival ents per |i(ACEE B S8y / hi bi tion
~relative to control readin and the Tes e is the average for five dogs
at that dose |evel.. Tabl @‘%‘@'as?‘?lﬁ UEREE i”&"@r 1egy \ARY glp},oqﬁechem:.s-

I[4ei dlenh;aLn] PouebbD@g:dnsﬁs aréo wﬂarﬂueod amteﬁchsaetssméﬁmmﬁw as to
unol es/ kg] In I tiaon e =1 en net |
6.0 94 fhe' 'geeddl i&gﬁacﬁﬁdss; é&&hp?%"’? dog§.goPogs aregg

50 (CXaI) O mevadicimated wﬂﬂhOTlssue Wx 5 (DHLP - Eitmdh+Moornéd) olnd
Exanpl e ﬁa\s%filsé(n rﬂﬁne’gh animel quart%Q:s Sf&glfougxos\gewg'uggge'ra S

dogs for conpou .
vation s0 incipient diseases may become apparent. Dogs
are fasted with water ad libitum 24 hours prior to

surgery.

Anesthes;a is 1nduced w;th SOdlum Pentothal w

(Abbott) 25~ 30 mg/kg iv. ubsequent anesthe51a is
ma;nta;ned with methoxyflurane (P;tman-Moore). A mig-
line linea alba 1nc1saon from x;pho;d to umbilicus
provides good exposure and ease of closure. The stomach
is pulled up into the operatzve f;eld, the greater
curvature stretched out at mult;ple points and clamps
placed along the selected 11ne of incision. The pouch is
made from the corpus of the stomach so that true parietal
cell juice is obtained. About 30% of the corpus volume
is resected. The cannula is made of light-weight,
biologically-inert material such as nylon or Delrin*with
dimensions and attachments after DeVito and Barkins (J.
Appl. Physiol., 14, 138 (1959). Post operatively, dogs A
‘are medicated with antibiotics and an analgesic. They
are allowed 2-3 months for recovery. Experiments are
carried out in the following way: Dogs are fasted
overnight ("8 hours) with water ad libitum prior to each
experiment. The dogs are placed in a sling and a saphen-
ous vein cannulated for drug administration. Histamine
as the base (100 ug/kg/hr) and chlorphen;ram;ne maleate
(0.25 mg/kg/hr) are infused continuously (in a volume of
6 ml/hr) with a Barvard 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 administered
concomitantly with the secretagogue in a volume of 0.5

e,

-

* Registered Trade Mark



-17- In addition to the results shown in Table 2, the antisecretory
activiity of the conpound of Exanple 2 in both the intravenous and oral dog
nodéel s shows a pro- | onged duration of action relative to.cinetidine.
Exanpl e 1 5- Car bet hoxyam no- 2-[ 3- ( 3- pi peri di nonet hyl phenoxy) -

propyl am no] - 4(3H) - pyri mi done A N [3-(3- Pdferldlnonethylphenoxy)propyl]
guar{idine nitrate A solution-of 3-(3-pipertd®omet hyl phenoxy)pro- pylan ne

obtai ned fromthe ?khydrochlorlde (7.45 g; 30.0 nmmol es) and
3, 5- di met hyl pyr aPéY 91 S¥&T Sk atfl oﬁ%%ﬁitmréoee oWhgn gwad HENESS ja¥e oo

nl of absol ute ebBandrwipsd heﬁted tHe rei—h X iteerp@hohysLetOl ViROWastPER
kept at room terrger ature fOI’ hours, g/{(eactl OI}\)Gg‘ Xture

concent rat ed und8fVPE8&ud&d % QW%3%$d5tﬁ 8si ddB LRSI My 9%, \%ﬁﬁxf%ﬁY?Fa‘
ether, filtered g.oguér usd dcmtgimeaed) 82d916f ntiatd tsEmpDePovfdLhep geeticicB.

5- Car bet hoxyam n r1 dj t pyl phenoxy)s .
propylanino]-4(3$ﬁ 5% r#?fﬂ? E %%urs. Each sample is measured

3-(3-piperidinonbohyhphammq©$m00 bymgwandﬁtmmrhtahne etddity, iz0.ddter-
mmol es) [ prepare S h of et ~Cg' no-
formyl acetate (Gﬂébgdiﬁ?)éﬁtrgﬁ é Sn%th %baethan masat?§§$’§y3?$h
579630d|un1hydr|HeoahsmaanNamlAgsogurzsiﬁnﬁmﬁespletmeomegmunrnﬁrmathe
was heated at an(fbliometer). Titratable acid output is calculated in
' microequivalents by mu;tiplying the volume in milliliters
by the acid concentration in milliegquivalents per liter.

_ Results are expressed as peréent inhibition
relative to control readings and the response is the
average for five dogs at that dose level.

Table 2
Gastric Antisecretory Activity"
In The Heidenhain Pouch Dog
- ‘Dose¥* % Maximum Potency Ratio
Compound {umoles/kg)} Inhibition [cimetidine = 1.0}
o/
{Intravenous)
Cimetidine 6.0 94 1.0

Compouna‘of

Example 2. "0.094 . 90 - 50
{Oral)
Cimetidine  12.0 g5 1.0

Compound of ' . _
Example 2 .. 0.5 . B6 - .20

*single dose was used in 5 dogs for compound of Example 2



bath tenperature of [err] for 16 hours. -The reaction m xture was

evapor ated under reduced pressure and the residue taken up with i
acetonitrile. The turbid solution was filtered, washed w th n-pentane and o
evaporated to -18- give crude product. The seni-solid product was placed
on 250 g of silica gel (230-400 nesh) and chronat ogr aphed by fl ash
chyomat ogr aphy using gradi ent elution of..mgtthanol - net hyl ene chl ori de

cohtai ning 1% NHH. The appropriate fractions were conhi ned, evaporated and
t-he  solid residue reCFyStFH|ad&dtﬁbﬁﬁhﬁ£eﬁﬁﬁlEébh@ﬂ@DQHdﬁhtﬁ# thbhe 2,
Egzﬁgundc n211¥§21§% é%g%ﬁfgﬁgcggté%é (Hré the cg%pouhd of éﬁimp elg 31

5- Ami no- 2-[ 3- (3nmnuﬂhchM@nznbyapbanusyhmﬁbmwaﬂndmg mad8s - phiowsi dope oA
suspensi on of o)

plperldlnonethiP% eno£ﬂ§%%%%§ é%fn%?tggngeéatlﬁFho<3?ﬁ?%&f%ﬁn%196 nmol es)
in 11.3 m (28.3 neq.) of 10% aqueous NaCOH was heated at" an oil bath
tenperature of [err] for 20 m nutes. The reaction mxture was neutra- |ized
with acetic acid and evaporated under reduced pressure. The residue was

pl aced on 250 g of silica gel (230- 400 Bxsnplend chronat ographed by flash
chronatogra- phy u3|ng [err] (80:20:1) as the el uent.

S—Carbethoxyamzno-z [3- (3-plperldlnomethylphenoxy)-
propylaminol) -4 (3H)-pvrimidone :

A. N-[3- (3-Plperldlnomethylphenoxy)pr0pvl]-,
guanidine nltrate

A solution of 3-(3-piperidinomethylphenoxy)pro-
pylamine obtained from the dihyérochloride (7.45 g; 30.0
mmoles). and 3,5—dimethylpyrazole-l-carboxamidine nitrate
(6.04 g; 30.0 mmoles) in 100 ml of absclute ethanol was
~ heated at reflux temperature for 1 hour, then kept at -
room temperature for 1€ hours. The reaction mixture was
concentrateé under reduced pressure and the residue was
- triturated with ether, filtered and dried .to give 9.82 g
of the title compound, mp 74-76°C. . o/

B. 5-Carbethoxyamino-2-[3-(3-piperidinomethylphenoxy}-
- propylamino) -4 (3H)-pyrimidone

A mixture of 3-(3-piperidinomethylphenoxy)pro-
pylguanidine nitrate (10.5 g; 29.71 mmoles) [prepared in
Step A), and the sodium salt of ethyl carbethoxyamino-
formylacetate (6.69 g; 29.8 mmoles) in 57 ml of methanol
was treated with 57% sodium hydride dispersion (1.25 g;
29.8 mmoles). The resulting mixture was heated at an oil
bath temperature of 60°C for 16 hours. The reaction
mixture was evaporated under reduced rressure and the
res;due taken up with acetonltrlle. The turbid solution
was letered washed with ‘n-pentane and evaporated to



The appropriate fractions containing product were com bined, evaporated
and treated with ethanolic hydrochloric acid, and then diluted with ether
‘ag(grvé'O.ZS g of the title conpound as its hydrochloride salt. The NWR
spectrum (100 MHz) in d6 di nethyl sul foxide gave the follow ng resonances
6: "7.14 (m 4H); 6.94 (s, 1H; 4.0 (m 4H); 3.32 (t, 2H); 2.84 (m 4H); "
1.94 (m 2H); 1.66 (m 6H). - 19 - Anal_ qglc'd for [err] C, 57.93;, H,
7.16;, N, 17.78; d, 9.00 Found (corr. for é! 7% [err]) C, 56.67;, H 7.27.
N, 1%.60; d, 8. L . e a .
5-Nitro-2-[3- (,3-%“5??%??%@5&%% te'nong zepr%ep";lllr 2FPhbT -PEPSRFt YRR oRged on
éoIFtisn o; g-(3f§ Eg;?élzéﬁézfyﬁﬁﬁe o oy mg@:?nam?(ehﬁﬁmgt063aﬁhedlby)
mrol es) an - met iy ePromaitt p e g; es
[ pr epar ed accordiag tg t he progggﬁ?ghdeggﬁyb%%éﬁ% tﬁsglggggﬁt f?%%%dggélT n
35 m of et hanol TRERY IEPFr EPIAT 10K |GRO NGt LB cNHgPHIS Abe SPPrHRriate
reaction nixturefgastguﬁgowa&@ddwm$yhéauhg¥gb L6841 Qe t sidue S
pl aced on 250 g of siILci gel (230-400 ﬁbsh),éﬁé chrdﬁ%éé?gargghgﬁ %ggf?ﬁgh
chromat ogr aphy (SFREYStarddRER EF R AFLEOREERLIR| -tfet BjVencthel dritde
The appropriate compound, mp 171-173°C.

1

Anal. Calc'd for C22331N504: c, 61.52; H, 7.28; N, 16.31
' Found: €, 61.13; H, 7.27; N, 16.24

.Examble 2

S-Amino-2-[3- (3-piperidinomethylphenoxy)propylamino] -
4 (3B) -pyrimidone ) '

- A suspension of 5-carbethoxyamino-2-[3-(3-
L piperidinomethylphenoxy)propylamino) -4 (3H) -pyrimidone
(1.70 g; 3.96 mmoles) in 11.3 ml (28.3 meg.) of 10%
agueous NaOH was heated at an o0il bath temperature of
120°C for 20 minutes. The reaction mixture was neutra-

—/ _ . _
lized with acetic acid and evaporated under reduced
pressure. The residue was placed on 250 g of silica gel

L, _ (230-400 mesh) and chromatographed by flash chromatogra-

.phy'using CHZC12/CH3OH/NH4OH (80:20:1) as the eluent.
The appropriate fractions containing product were com-
bined, evaporated and treated with ethanolic,hydrochlqric
acid, and then diluted with ether to give 0.28 g of the
title compound as its hyérochloride salt. The NMR
spectrum (100 MH2) in d6 dimethyl sulfoxide gave the
following resonances 6 : 7.14 (m, 4R); 6.94 (s, 1B); 4.0
(m, 4H); 3.32 (t, 2H); 2.84 (m, 4H); 1.94 {m, 2H); 1.66
{m, 6H). '



fracti ons were conbi ned and evaporated, and the product was recrystallized
fromtetrahydrofuran to give the title conpound, np [err] The NMR spectrum
(90 N+E? in [err]- di nethyl sul foxi de shows the presence of approxi mately .\
'0: 25 nol es of tetrahydrofuran. Anal. Calc'd for [err] C 59.19; H 6.71; N,
" 17.27 Found (corr. for 0.19%/[err]): C 59.22; H 6.70; N, 17.54 -20-_ )
Exgnmpl 4 5-Anino-2-[3-(3-piperidinonethpranQXy)propylanino]-

(3H) - pyri m done A suspension of 5-nitro-2 (3- pi peri di.nonet h-

yl phenoxy) pr opyl n remgon 0. 2 7ﬂg§

catal ytic armuh%g‘-f- ga fée&_bf elt}&ﬂéﬂgib g% % Sﬁ ! ﬁﬁgloé‘ of

net hanol mas'hydrogenated |n a Parr apparat us at ﬂﬁ WQﬁ @ﬂﬁ@?#ﬁ%rs The
reaction mxture gé&dr angogvapanat gdojand g hggegsj.d?qe ‘Wwas2p] aced on
90 g of silica gel (230 4 mesh) and chr ongt o- graphed

chr omat ogr aphy using a gradient eI ution of nethandl~ et 'erﬁlch?o??de
containing 1% [err]. The appropriate fractjons were conbined and
evaporated, and the sem -solid product was acidified with netharolic

Example 3

S-Nitroe2-[35(3-piperidinomethylphenoxy}propylaminoi- :
4 (3H) -pyrimidone W

A solution of 3~(3-piperidinomethylphenoxy)pro-
pylamine (8.20 g;'33.0 mmoles) and 2-methylthio-5-nitro-
4-hydroxypyrimidine (6.20 g; 32.5 mmoles) [prepared
according to the procedure described’ in U.S. Patent
4,241,056) in 35 ml of ethanol was stirred at reflux
temperature for 18 hours. The reaction mixture was
evapcrated under reduced pressure, and the residue was

i

placed on 250 g of silica gel (230-400 mesh) and chroma- -
tographed by flash chromatography using a gradient
elution of methanol-methylene chloride. The appropriate
fractions were combined and eveporated, and the product
was recrystallized from tetrahydrofuran to give the title
compound, mp 161-164°C. : ' _ _

The NMR spectrum (90 MHz) in d, dimethyl
sulfoxide shows the presence of approximately 0.25 moles

of tetrahydrofuran. ‘'

Anal. Calcfﬁ for C19H28N504 0. 25C4H80.
Found (corr. for 0.19% HZO):
' C, 59.22; B, 6.70; N, 17.5¢4



hydr-ochl eric acid and precipitated with ether to give the title conmpound as
a- di hydrachloride salt, np [err] Anal. Calc'd for [err] C, 50.87; H 6.63;
N_/15.61; C, 19.76. Found (corr. for 1.3%[err] "~ C, 49.89; H 6.56; N
15.48; O, 19.52 In a separate experinment, the product obtained after flash
chr omat ogr aphy was treated with 20 ml of 3. 1N nethanolic HCL, ‘then
evapgr at ed under reduced pressure.and dried 28 give 5.8 g of the title
conmpound as a trihydrochloride salt. Anal. Calc'd for [err] C, 48.65; H,
6.60;! N, 14.70; O, 22.33 Found (corr. foEXamPi® Merr]): C, 47.54; H 6.50;
N, 14.54; d, 21.93 -21- Exanple 5- _

5-Ni tro-2-{2-[(5-dinethyl am nonet hyl -3-thi enyl) - _

nmet hyl t hi 0) et hyl am no) - 4(3H) - pyri mi done A m xture cont ai ni ng

2-[ (5- di met hyl anisrameiny+2- B3 + ibB epy bpird Shipbimkitdlyaphdrvsyieof b yPlari nd - 5
mmol es) and 2- netdddH)hipeSimidoned- hydroxypyri mdine (2.33 g; 12.44 mmol es)
in 10 mM of ethanol was heated at reflux tenpera- ture for 13 hours. The
reaction m xture was evaporat ed under reduced pressure, and the residue was
pl aced on 150 g of silica gkl saspeshiomabdgbaplidadog-f{I3asts -gipemidinometh-

ylphenoxy)propylamino) -4 (3H) -pyrimidone (0.50 g; 1.29

mmoles) and a catalytic amount of Raney nickel (approxi-
mately 0.7 cm3) in 50 ml of methanol was hydrogenated in
a Parr apparatus at 50 psi for 2.75 hours. The reaction
mixture was filtered and evaporated, and the resicdue was
placed on 90 g of silica gel (230-400 mesh)} and chrométo-

graphed by flash chromatography using a gradient elution
of methanol-methylene chloride containing 1% NH4OB. The
appropriate fractions were combined and evaporated, ané
the semi-solid product was acidified with methanolic

hydrochloric acid and precipitated with ether to give the

title compound as a dihydrochloride salt, mp 182-184°C.

| | Anal. Calc'@d for C,gH,;N50,°2HC1: C, 50.87; H, 6.63;
_ N, 15.61; C1, 19.76

Found (corr. for 1.3% HZO): C, 49.89; H, 6.56;
o/ . ' N, 15.48; Cl, 19.52

In a separate experiment, the product obtained
after flash chromatography was treated with 20 ml of 3.1N
methanolic HC1, then evaporated under reduced pressure
and dried to give 5.8 g of the title compound as a
trihydrochloride salt. ’

-Anal. Ca;c'd for C19H27N502°3HC1°0.3CH40:
- C, 48.65; H, 6.60; N, 14.70; Cl, 22.33
Found (corr. for 1.22% HéO):

Cc, 47.54; H, 6.50; N, 14.54; C1, 21.93



graphy using a gradient elution of methanel-nethylene chloride. The
-appropriate fractions gave 2.92 g of product which was recrystallized from .
" tetrahydrofuran to give the title conmpound, np [err] Anal. Calc'd for [err]\‘,
C, 45.51; H 5.18; N, 18.96; S, 17.36 Found: C, 45.87; H 5.20; N, 19.13;

S, 17.45 Exanple 6 5-Nitro-2-{2-[(5-piperidinonethyl-3-thienyl)nethylthio)--

et hyl am no] - 4(3H) - pyri m done A m xture contal nkng 2-[ (5-pi peridi nonet hyl -
3-thienyl)nmethylthio]ethylamne (4.85 g; 17.93 mmol es) and

2- gt hyl t hi ©- 5- ni tro-4- hydr oxypyri ni di neEX&m8beg3 17.62 nmmoles) in 15 nm of

et hanol was heated at ref lux tenperature for 18 hours. .The reaction

m xture was evaporated under reduced pressure and the residue chrona-

t ographed on 190 g of silica gel by flash chromatography -22- using a

gradi ent el uti ogRf cpBLDaAQL [Wxxﬁé‘@ufﬂx@ihéxﬁet@@ @Dmm%éat\e fractions

gave 5.86 g of Rpéed QEh%']‘él‘t S 566 V-S4 eh ) 280y EhQALREL T ahydrof uran to
give the title t- ing at
[err] The NWR spectrum (100 NPE) in dé6 di methyl sul foxi de shows the

presence of approxi mat el y 20 mdx ifdeScontaining 2-{ (5-dimethylaminomethyl~
3-thienyl)methylthioclethylamine (2.88 g; 12.5 mmoles) and
2—methylthlo-5—n1tro-4-hydroxypyrlmldlne (2.33 g; 12.44
mmoles) in 10 ml of ethanol was heated at reflux tempera-
ture for 13 hours. The reaction mixture was evaporated
under reduced pressure, and the residue was placed on 15C
g of silica gel and chromatographed by flash chromato-
graphy using a gradient elution of methanol-methylene
chloride. The appropriate fractions gave 2.92 g of
product which was recrystallized from tetrahydrofuran to
‘give the fitle compound, mp 150-153°C.

Anzal. Calc'd for C14H19N50352 C, 45.51; H, 5.18;
. N' 18096; S' 17.36 B
Found: 'C, 45.87; H, 5.20;
N, 19.13; &, 17.45

Example 6

S-Nitro-2-{2- [(5-p1per1d;nomethyl-B-thlenyl)methylth;o]-
ethylamino }-4 (3H) -pvrimidone _

A mixture containing 2-[ (5-piperidinomethyl-
3-thienyl)methylthio)ethylamine (4.85 g; 17.93 mmoles)
and 2-methylthio-5-nitro-4-hydroxypyrimidine (3.30 g;
17.62 mmoles) in 15 ml of ethanol was heated at reflux
'Eempe.ra'ture. “for 18 hours. The reaction mixture was
evaporatea under reduced preésure and the residue chroha-
tographed on 190 g of silica gel by flash chromatography



of. tetrahydrofuran. Anal. Calc'd for [err]: C, 50.56; H 5.89; N, 16.38; S,
15. 00 .Found: C, 50.80; H, 6.07; N, 15.91; S, 14.68 Exanple 7

%-12-[(5--Di net hyl am nonet hyl - 2-furyl ) met hyl t hi o) -

et hyl am no}-5-nitro-4(3H) -pyrim done A m xture containing

2- [{5-di nmet hyl am nomet hyl - 2-furyl)methyl thio]lethylamne (4.72 g; 22.0

mmol gs) and 2- net hyl t hi 0-5-ni tro-4-hydroxypyri4ada dine (4.0 g; 21.37 mol es)
in 20 m of ethanol,was heatﬁd at reflux tenpera-_ ture for- 18 hours. The

reactfon nixture WP EvApdFaLAE N FIVTIRRICRE BEERanpe-makhYERE S EHlOwd Gras
recrystalliz- ed Themagprephdayet Harait iongi yevb. 8686 %ﬁiggbﬁhetgwhi_ch

ound, s C_,47,58. H, .82; S,
T e
5- Ami no- 2- { 2- [ ( 5-apmpowyd aninpoAdigl453-Q ittyl Jesolidification and remelt-

nethylthio)ethqug; ' ‘gy6jm done A ni xture of
5-nitro-2-{2-[(5- |é£§%3§§%2%g¥ Eéthyl-3-thieny|)nethy1thio et hyl am no}-'4
(3H) -pyrin done The NMR spectrum (100 MHz) in de dimethyl

' .sulfoxide shows the presence of approximately 0.25 moles

of tetrahydrofuran.

L -1 . . -

Anal. Calc'd for C17H25N50352 0.25C4HBQ.
C, 50.56; B, 5.89; N, 16.38; s, 15.00

Found:

- C, 50.80; H, 6.07; N, 15.91; S, 14.68
Example 7

- 2-{2-[(5-Dimethylaminomethyl-2~furyl)methylthio] -
ethylamino}-5-nitro-4 (3H) ~pvrimidone

A mixture containing 2-[(5-dimethylaminomethyl~
_ 2-furyl)methylthio]ethylamine (4.72 g: 22.0 mmoles}and
N2 2-methylthio-5-nitro-4~hydroxypyrimidine (4.0 g; 21.37
mmoles) in 20 ml of ethanol was heated at reflux tempera-
ture for 18 hours. The reaction mixture was evaporated
under reduced pressure, and the residue was recrystalliz-
ed from 2-methoxyethanol to give 5.96 g of the title
compound, mp 201-204°C. '

Anal. Calc'd for c14319N5°4S: C, 47.58; B, 5.42;
N, 19.82; S, 9.07

Found: C, 47.22; H, 5.36;

N, 19.76; S, 9.06



(1.3.9; 3.51 moles) and a catal ytic anmount of Raney 3 nickel No. 28
(approxi'mately 1.4 cm) in 108 m .of nmethanol was hydrogenated in a Parr_ s
“apparat-us _at 50 psi for 2.5 hours. The reaction mxture was filtered, N
treated with 1.55N nethanolic hydrochloric acid (7.0 M, 10.9 neq.) and o
t hen evaporated under reduced pressure. The residue was placed on 85 g of °*
si gica gel and chroma- tographed by flash Qmat ogr aphy using a gradi ent.
el &tion of nethanol:[err] from20:80:1 to :70: 1. The appropriate
~fragtions were conbined and treated wt f 1.55N met hanol i ¢ HCL,

and?then evapor at ed under reduced_presstg ﬂ@ gﬂ ed .under hi gh vacuun1at
e[rr] for -6 hours to give 0.41 g of the title conpound as a tri-

hydrochl oride salt which had an |ndetern1nate mel ting point. The NNR
spectrum (100 gmln [err ul f- OXIde ve, t he: folg?

: 56 (s 1H) ;

resonances [err . r}l
7.40 (s, 1H; aﬂhYlﬁh : BH). Ana

Calc'd for [err] 3.5 HO C, 36. 00; H 5. 29 N, 14.99; S 13 73;-C, 26. 57
goxpndnocz ?623 [1(25 El pgrrglﬁoﬁﬁ‘l’%&f . ?ﬁl ﬁﬂ'ﬁﬁ? h%/l t% 36(5 dlmzedth}l;ﬁa"@ng"
- methyl-3- thlenyl)methylthlo]ethylamlno} 4 (3B) -pyrimidone
(1.3 g; 3.51 mmoles) and a catalytic amount of Raney
nickel No. 28 (approximately 1.4 cm°) in 108 ml of
" methanol was hydrbgenated in a Parr apparatus at 50 psi U

for 2.5 hours. The reaction mixture was filtered,
treated with 1.55N.methanolic hydrochloric acid (7.0 ml,
10.9 meg.) and then evaporated under reduced pressure.
The residue was placed on 85 g of silica gel and chroma-
tographed by f£flash chromatography using a gradient
elution of methanol:CH,Cl,:H,0 from 20:80:1 to 30:70:1.
The appropriate fractions were combined and treated with
7.0 ml of 1.55N methanolic HCl;'and’;hen'évaporated under

. reduced pressure and dried under high vacuum at 56°C for;i}
6 hours to give 0.41 g of the title compound as a tri-
hydrochioride salt which had an indeterminate melting
point. The NMR spectrum (100 MHz) in d6 dimethyl suli-
oxide gave the following resonances §: 8.88 {m, 6H):;
8.18 (m, 1H); 7.82 (s, 1H); 7.56 (s, 1H); 7.40 (s, 1H);
4.50. (s, 2H); 3.82 (s, 2H); 3.50 (m, 2H); 2.73 (m, BHJ.

o/

Anal. Calc'd for C14321N5°sz'3'5 HC1: |
c, 36.00; H, 5.29; N, 14.99; §, 13.73; .C1, 26.57
Found:

c, 36.12; H, 4.77; N, 14.57; S, 13.90; C1, 25.16



et hyl am no) - 4(3H) - pyri m done A m xture of
5-nitro-2-{2-[(5-piperidinonethyl -

h|enyl)nethylth|o]ethylan1no) 4(3H)-pyrimdone (5.32 g; 12.96 mol es)
and a catalytic anount of Raney nickel No. 28 (approximately 3.5 [err] ) in
300° M of nethanol was ‘hydrogenated in a Parr apparatus at 50 psi for 3.0
hours. The reaction mxture was filtered, tregted with 1.55N nethanolic HC
(24.0 m; 37.2 neq.) and evaporated under reduced pressure. The residue
was placed on- 180 g of silica gel and chr gxampareahed by flash
chromat ography using a gradient elution of nethanol - net hyl ene chloride. The
appropriate fractions were conbi ned, evaporated and then rechromatographed
using a gradient elution of [err] from7:14:86 to 8:18:80. The appr o-

f
S T SR A b Rl

at [err] to gl ve 9] UI Crme (T {re compount—as—a +-r— ||yU| U\..1||U||uc, P~

150- 155C. Anal. Calc'd for [err] C, 40.97; H 5.76; N, 13.97; S. 12.79;

52,532 gf Fggngo(corf25f0r A ﬂfﬁ%ﬁférbk §-n§QrBZZJ1ZJiéglpf%eﬂfhfﬁ%méihvl-

5-
(5- d|nethylamlunﬁﬁ#ﬂﬂeﬂﬁ$lwgg§yﬁﬁﬁh9ﬂFﬁhﬁﬂﬁmlno -4 (3B) -pyrimidone (5,32

g; 12.96 mmoles) and a catalytlc amount of Raney nickel
No. 28 (approximately 3.5 cm ) in 300 ml of methanol was

‘hydrogenated in a Parr apparatus at 50 psi for 3.0 hours.
The reaction mixture was filtered, treated with 1.55N
methanolic HC1 (24,0 ml; 37.2 meq.) and evaporated uﬁder
- reduced pressure. The residue was placed on 180 g of
silica gel and chromatographed by flash chromatography
using a gradient elution of methanol-methylene chloride.
The appropriate fractions were combined, evaporated and
then rechromatographed using a gradient elution of
CH,CN:CH,OH:CH,Cl, from 7:14:86 to 8:18:80. The appro-
_ priate fractions were combined and treated with 20 ml of
~ '1.55N methanolic HCl, and then evaporated under reduced
- pressure and dried under high vacuum at 56°C to give 2.35
g.of the title compound as a trihydrochloride, mp 150~
~/ 155°C. ' -
Anal. Calc'é for C17H25N5052 *+3.25HC1-0. 1CH40'
c, 40.97; H, 5.76; N, 13.97; S, 12.78; Cl1, 22.98
_ Found (corr. for 1.94% HZO):
C, 40.77; B, 5.%2; N, 14,29; s, 12.52; Cl, 22.80



et hyl am no) - 4(3H) - pyri m done To a solution of 2-{2-(5-di nmethyl am nonet hyl -

2-furyl)met hyl t hi o] et hyl am no}-5-nitro-4(3H) -pyri m done (4.26 g; 12.05 :

mmoles) in 50 mM of 2-nethoxyethanol containing 1.55N nethanolic HO (7. 75 .

ni; 12.: 01 meqg.) was added a catalytic anount of Raney nickel No. 28

(approxi- 3 mately 2.8 [err]), and the mixture was hydrogenated in a Parr

apgparatus at 50 psi for 1.25 hours. The reggtion mxture was filtered,

treated with 20 m of 1.55N neth- anolic and evapor at ed under reduced

- pressure. .. The residue was placed on Qaﬂ Q bllca gel and chronat o-
graphed by flash chromat ography using.ﬁe++?—%2§—80 1) as eluent. The

appropriate fracti-ons were conbi ned and evaporated to dryness. The residue

was dissolved in 25 m (38.8 nmeq.) of 1.55N methanolic HCL, evaporated

under reduced pressure and dried_under high vacuum at [err] ive 3.53 ¢

of the title c ntgan@w%; tk 5ménm@hhnlaaénomptpaﬂfp1ﬁﬂmy1k&ﬂé%xﬂthwo)~

[err] C, 38.85et 5m@no}v4h3?h¢pyram deme 0 24 58 Found: C. 38.97: H

5.59; N, 16.14; S, 7.72; d, 23.70. -26- Exanple 11 .

5- For mam do- 2-[ 3-( 3- plperldlnone hxlphenox¥2p{§pylan1n ol -

a so (5-dimethylaminomethyl~"
2-furyl)methylthio)ethylamino ]45—n1tro-4(3H)—pyr1m1cone
(4.26 g; 12.05 mmoles) in 50 ml of 2-methoxyethanol
containing 1.55N methanolic HC1 (7.75 ml; 12.01 meg.) was
added a catalyti¢ amount of Raney nickel No. 28 (approxi—\;;
mately 2.8 cm3); and the mixture was hydrogenated in a
Parr apparatus at 50 psi for 1.25 hours. ‘The reaction
mixture was filtered, treated with 20 ml of 1.55N meth-
‘anolic HC1 and evaporated under reduced pressure. The
residue was placed on 190 g of silica gel and chromato-
graphed by flash chromatography using CH39H:CH3Cﬁ:NH40H
(20:80:1) as eluent. The app*oprlate fractions were
combined and evaporated to dryness. The residue was
.dissoclved in 25 ml (38.8 meg.) of 1.55N methanolic HCl, Qu}
evaporated under reduced pressure and dried under high
vacuum at 56°C to give 3.53 g of the title compound as a

-

trlhydrochlor;de, mp 127-132°C. &;)

147217572 N
c, 38.85; H, 5.59; N, 16.18; S, 7.41; Cl, 24.58

) Found:
Q,h38.97; B, 5.59; N, 16.14; S, 7.72; C1, 23.70

.Anal. Calc'@ for C,,H.,.N.0,S.3HC1:



4 (3H) -pyrimdone To a suspension of 5-am no-2-[3-(3-piperidino-
nethylphenoxy)propylan1no] 4(3H) - pyrim done trihydrochlor- ide. (1.51 g;
ww23 mpl'es) [prepared in Exanple 4) in 10 mM of acetonitrile and 2 m of
met hanol was added 6 m (43.0 mmol es) of triethylamne. The resulting
solUtion was stirred at anbient tenperature fa@ <15 m nutes and then
evapdr at ed ‘under reduced pressure. The residue was dissolved in 10 m of
acetonitrile and treated with phenyl f or miExampg(2 01 g; 16.0 nmol es). The
reaction mixture was evaporated under reduced pressure and the residue was
pl aced on 120 g of silica gel (230-400 nmesh) and chronmat ographed by fl ash
chromat ogr aphy using a gradient elution of [err] from5:95:0.4 to

104 g of prlﬁﬁc%ﬁgﬂﬁﬁi%?& R R R SIS LR Bty e -

title conpound Aarcatrca—for lerl] C—02 82706
18.17 Found (corr. for 3.0%([err]) C, 62.19; H 6.93; N, 18.56 Exanple 12

The general procedure of Ex-wphesasbénrsqwtoqd %itrr&-zalpﬁuzcﬁ-gbﬁéﬁpémé-

treated by the general_ procedure of except that_the

3- (3- pi per: di no- mﬁaﬁwr&a RAG%Y) Pﬁpay}ﬁgmé wﬁm)zéa’%m%w.§r+}éma<e@ale§- )

an equi nol ar anoyde 0{1.51 g; 3.23 mmoles) [prepared in Example 4) in 10
' ml of acetonitrile and 2 ml of methanol was added 6 ml

(43.0 mmoles) of triethylamine. The resulting solution
L ' was stirred at ambient temperature for 15 minutes and
‘then evaporated un@er reduced pressure. The residue was
dissolved in 10 ml of acetonitrile and treated with
phenylformate (2.17 g; 16.0 mmoles). The reaction
mixture was evaporated under reduced pressure and the
residue was placed on 120 g ol silica gel {230-400 mesh)
and chromatographed by flash chromatography using a
gradient elution of CH 3OH:CH2C12:NH40H from 5:95:0.4 to
~10:90:0.7. The appropriate fractions were combined and
i "evaporated to give 1.04 g of product. Recyrstallization
from absolute ethanol yielded the title compounéd, mp
173-174°C. |

Anal. Calc'd for c20H27N503: C, 62.32; B, 7.06; N, 18.17
Found {corr. for 3.0% HZO): C, 62.19; H, 6.93; N, 1B.5¢6

'# Example 12

The general procedure of Example 3 is repeated
and £he product thereof is t:éated by the general
procedure of Example 4 except that the 3-(3-piperidino-
ﬁethylphenquLpropyiaminé utilized therein is replaced by

" an equimolar amount of: ° '



-27- (&), 3-(3- d|nethylan1nonethylphenoxy)propylan1ne (b)
3- (3 di et hyl am nonget hyl phenoxy) propyl am ne, (c) -
3- pyrrolidi nomet hyl phenoxy) propyl am ne, (d)’ ’ \‘f
3-{2-net hyl pyrrol i di no) met hyl phenoxy) propyl am ne, (e) }
3-(3 met hyl pyrrolidi no) met-hyl phenoxy] propyl am ne, (f) ) 4
- 3-(4- nethylp|per|d|no)nethylphenoxy]prdﬂykan1ne (9) : -

mor phol i nomet hyl phenoxy) yl am ne,

N- et hyl piader a¥T hdT&ERA hﬁﬁémwwmxmy )(pzyopylamne '

(

(1,23, 6-t@ly ahydyp=-d1e¥hi d&hﬁ&ﬁ%@ttﬁh%@ﬁ’&y POYY tgaige, (1)
hexanethyleneln1nonethyIB§ gqu)propylan1ne

h

(

é
3-
3-
(3-
3- hept anet hylSneir h3TRY R FOPEFONR l'mﬂqﬁ{)gzigpylamlne,
?5 3- azabldcy&i)OE%-2[2}09%31:)5&]1@@&%'thm)fﬁt wetwppuéﬁaacwpréﬁnamne,
pi peri di no - i.0).& m
(2- guanldlnoiteﬁe 2% li §$T%§%E§aﬁé T FCARA Q§%Wﬁ£h {bhe o%y]p*obylam ine,
Eg glne:EyrmnﬁuﬁEﬁhyL(bhﬁé&hy&pﬂ@dﬁﬂdﬂddﬁm&&hyf@h&heﬂyDP{Ofﬁmhmlne,
i met hy i 0 q

(5- pyrrolldﬁgb P 3m?ﬁ§gﬁgﬁ¥$ﬁgihfﬁﬁﬁﬁ J¥¥ %ﬁ?ﬂ%ml?F
5- d|nethylaMhmnmﬂhyB-BN%he&hy&mmﬁﬁnaqnﬂaﬂmeﬁhylpbenexy]propylamine,
pi peridi no | -3- L ¢ yboxykD -
(5- di et hyl s Lﬁ‘ trag )5| 5 ?g"rﬁi% - rﬂ@ﬁ VY R BEEPRIPRRPREY I 1Ly
(5- plperldlnonethgtopyhemhyb12 thlenyl) o :

(3) 3- (3—hexamethylenelmlnomethylphenoxy)propylamine, C;

(k) 3~(3-heptamethyleneiminomethylphenoxy)propylamine,

(1) 3-[3- (3-azabicyclo[3.2.2]nonr3-y1)methylphen02y]— '

', propylamine,
(m) 2- [ {5-piperidinomethyl~2- furyl)nethylthlo]ethyl-
amine, :

Mmﬁwmmmmmwwwwwwwwww

(n) 2~ [(2-guanldlnothzazol-4-yl)methylthlo]ethylamlne,
(0) 2-[(2~-dimethylaminomethylthiazol- 4-yl)methy1th10]—'

ethylamine,. _ _
-(p} 2-[(5~dimethylaminomethyl-2~- thlenyl)methylthlo]- (;}
- ethylamine,
{q) 2- !(5-pyrrolzdlnomethyl 3-th1enyl)methylthlo]-
ethylamine,

(r) 3- (5—dlmethvlamlnomethyl-B-thlenyloxy)propylamlne,

(s} 3-{5-p1perldlnomethy1_3 thienyloxy)propylamine,

(t) 2-[(5-dimethylaminomethyl-4-methyl-2-thienyl)-

_ methylthio]ethylamine,

(u} 2-[(Snpipe:idinomethy114-methyl-z—thienyl)-
methylthiolethylamine,

(v) 3-(3-piperidinomethylthiophenoxy)propylamine, _

(w) 2-](6-dimethylaminomethyl-2-pyridyl)methylthio]~-
ethylamine,

(x) 3- (6-plperldlnomethy1-2-pyr;dyloxy)propylamlﬁe,

{(y) 3-(6~- d;methylamlnomethyl~2-pyr;dyloxy)propylam;ne,

(z) 2- [(4-dlmethylam1nomethyl 2-pyrldyl)methylthlo]-
ethylamlne,



3

(W) - 2-[6-.di net hyl am nonet hyl - 2-pyridyl ) met hyl t hi o)- ethyl am ne, (x)
. 3-(6-pi peridi nonet hyl - 2- pyri dyl oxy) propyl anmi ne, (y)
- (6-di net hyl am nonet hyl - 2- pyri dyl oxy) propyl am ne, (2z)
2-[(4-di et hyl am nomet hyl - 2-pyridyl)nmethylthio]- ethylamne, ° -28- (aa)
2- [(ﬁ pi peri di nonet hyl - 2- pyri dyl ) met hyl t hi 0] ; ethylan1ne (bb)
3-(4-di et hyl am nonet hyl - 2- pyrldyloxy)propyla and (cc)

3- (4~ di I d b
produced: (o) 5 aing At P SRR R a?%ﬁ%ﬁimtﬁlt“ﬁ i

I 4(3 1€ yﬂﬁman b
Ergﬁyngngnfg (g 0 p% I 5 (o] 2 )A ne,
(c) 5-anino-2-[gb%% %Jﬁ?%“!?ﬁ r#&%ﬁﬂﬁéﬁ%§h¥i 2 b§a399h0§@3§&dﬁ91éﬂfké
propyl ani no) - 4( 3H) - py@nd done, (d)

5-am no-2-{3-[3- Qgtqegmﬁdnﬁfﬁéffhiﬁ%ﬁ@ﬁﬁyhpbeﬁ9¥ihy1oxy)propylamlne,
propyl am no] - 4(3H) - pyri m done (

5-am no- 2-{3-[ 3-(3- nethylpyrrol|d|no)nethylphenoxy]
propyl am no) - 4( 3ghdp¥HeRd AN tiddeby produced:

5-am no-2-{3-[3-(4- nethylplperldlno)nethylphenoxy)
(a) 5-amino-2-[3- (3-dlmethylanlnomethylphenoxy)-
propylamino)~4 (3H)-pvrimidone,
—/ - (b) 5-amino-2-[3-(3-diethylaminomethylphenoxy)-
- propylamino)-4 (3H)-pyrimidone, '
(¢) S5-amino-2-[3-(3-pyrrolidinomethylphenoxy)-
propylamino) -4 (3H) ~pyrimidone, '
(d) S5-amino-2-{3-[3-(2-methylpyrrolidino)methylphenoxy]-
propylamino }-4 (3H) -pyrimidone
(e) 5-amino-2-{3-[3- (3-methy1pyrrolldlno)methylphenoxy]-
. propylaminol-4 (38)-pyrimidone,
. - {£) 5-amino-2-{3-[3-(4-methylpiperidino) methylphenoxy]}-~
N/ - propylaminol-4 (3H)-pyrimidone,
(g) 5-amino-2-([3-(3-morpholinomethylphenoxy)-
- propylamino] -4 (3H) -pyrimidone,
.\vj (hf 5-amino-2-{3-[3-(N-methylpiperazino)methylphenoxy]-
propylamino}-4 (3B)-pyrimidone,
{i) 5-amino-2~-{3~-[3-(1,2,3,6-tetrahydro-l-pyridyl)- .
"méthylphenoxy]propylamino)-4(3H)-pyrimidone,
(3) 5-amino-2-[3-(3-hexamethyleneimihomethylphenoxy) -
r propylamino] -4 (3H)-pyrimidone,
(k) 5-amino-2-[3-(3-heptamethyleneéiminomethylphenoxy)-
propylaminol -4 (3H) -pyrimidone,
(1) S5-amino-2-{3-[3-(3-azabicyclo[3.2.2}non-3-yl)-
methylphenoxylpropylamino}=~4 (3H) -pyrimidone,
(m) Sfamino-Z—{Z-[(5-piperidinométhyL-Z-furyl)-
' methylthio)ethylamino}-4 (3H) -pyrimidone,
(n) 5-aminb-2—{2-[(2-guanidinothiazol-4-yl)methylthib]f
' ethylamino}-4(3H)-p§rimidone,

t hyl t hi o] et hyl am ne, (v) 3-(3-piperidinonethylfhiophenoxy)propylanine,



pr.opyl am no} - 4(3FD pyr|n1done (9) '

5- am no- 2- [ 3- ( 3- nor phol i nomet hyl phenoxy) - propyl ani no] - 4( 3H) - pyri m done,
- (h). 5-am no-2-{3~[3- (N net hyl pi perazi no) net hyl phenoxy] -

. propylam no]-4(3H)-pyri mdone, (i)

" 5-amno-2-{3-[3-(1, 2, 3, 6-tetrahydro-1-pyridyl)-

met hyl phenoxy] pr opyl am no) - 4( 3H) - pyri m dong, §Jl

5-wm no-2-[ 3- ( 3- hexanethyleneln1nonethy|phenoxy)

prgpylanlno] 4(3kBJPYSLEH@WE%24@@—[(2 dxmethylamlnomef“ylthlazol t-yl) -

m no- 2- [ 3- ( 3- hept anet hyl_en
propylanlng] 2(3H)ppyWP } (Héﬂsé% 1a%1£o?—4(X%)—pyrlmldone,

5- ?Ln Inth {3- ]13 (§)?Zghlaﬁmfﬂd3{23r&-2i tﬂﬁdﬁndthylam;nomethyl 2-thienyl)-
net hyt phenoxy] pr opy an1n r one : ..

5- ani no- 2- { 2-[ ( 5- pi peM® &3&?E@é%¥ }39}-3?23)-pyr1m1done,
nethylthio]ethylaqbnoB-éﬁﬁHbﬂgHQZHﬂdﬁepytnblldlnomethyl-B thienyl) -

S-am no-2- (2. [ (2 guany diehilhardl syl ARERDYL b R8) -pyrimidone,

5- ami no- 2- { 2- | ( 2{a) neSpmdmiordrelthy (3 v dmethylaminomethyl-3-thienyloxy) -

S an no- 2 {2 [ {5 i nePRPILa it T £ 098) rpgtipidone,
net hyl t hi o] et hy| 480 nop~agaic-3Ar i 37 %r@lpeq}dlnomethyl 3-thienyloxy)~
ﬁe?ﬂ}??h?o}gtLgfagyag?#ﬂ? ‘Hﬁﬁﬁginﬁgag)5?¥tlmldone, |
5- am no- 2- [ 3- ( 5- dkde %@T S Taing hpigminamethyl-4-methyl-2-
propyl am no] - 4(3H) - py@Hﬁéﬁyﬁimethylthlolethylamlno]-4(3H ) -pyrimidone,
(u) 5-amino-2-{2-[(5-piperidinomethyl-4-methyl-2~
thienyl)methylthio]lethylamino} -4 (3H)-pyrimidone,
(v} S5-amino-2-[3-(3-piperidinomethylthiophenoxy)-
propylamino) -4 (3H) -pyrimidone,
(w) 5-amino-2-{2-[(6~-dimethylaminomethyl-2~-pyridyl)-
methylthio)}ethylamino} ~4 (3B) -pyrimidone,
(x) 5-amino~2-[3-(6-piperidinomethyl-2-pyridyloxy)-
propylamino) -4 (3H) -pyrimidone,

(y) 5-amino-2-[3-(6-dimethylaminomethyl-2-pyridyloxy)-

propylamino] -4 (3H) -pyrimidone,

"{z) 5-amino-2-{2- [(4-d;methylam1nomethyl-2-pyrldyl)-
methylthio) ethylamino) -4 (3H)-pyrimidone,

(aa) S5-amino-2-{2-[(4-piperidinomethyl-2-pyridyl)-
methylthio]ethylamino)}-4 (3H) -pyrimidone,

(bb) 5-amino-2-[3~-(4-dimethylaminomethyl-2-pyridyloxy)-

propylamino] -4 (3H) -pyrimidone,
- and : o
(cc) 5-amino-2-[3-(4-piperidinomethyl-2-pyridyloxy)-
propylamino) -4 (3H)-pyrimidone.

o/



(s)- 5-am no-2-[3-(5-piperidinonethyl -3-thi enyl oxy) -

propyl am no)-4(3H) - pyri m done, (t)

5- ami no- 2- { 2- [ ( 5- di net hyl am nonet hyl - 4- met hyl - 2- t hi enyl ) net hyl t hi o]
€T hyl-ami no) - 4(3H) - pyri midone, (u) 5-amino-2-{ 2-[ '

(5-pi peridi nonet hyl - 4- net hyl - 2- .
thieﬁyl)nethylthio]ethylanino]-4(3FD-pyrian%%eT (v)

5- amijno- 2- [ 3- ( 3- pi peri di pngnet hyl t hi ophenoxy) -

propyl am no] - 4( 3H) - pyr i mgg&@,@/(w)

5-am no- 2-{2-[ (6-di net hyl am nonet hyl - 2- pyri dyl ) -

nmet hyl t hi o] et hyl am no}-4(3H) - pyri m done, (X)

5- am no- 2- [ 3- ( 6- pi peri di nonmet hyl - 2- pyri dyl oxy) - -
propyl ami no] - 4(3H) - pyri ni done, (y) : . :
5-anino-2-[3-(6-dinet@ylanhng@%#%dﬁéb5yr{ﬂgl@5¥%ﬁ1a=
propyl am no] - 4(3H) - pyri m done, (z 5-am no- 2-

2-[ (4-di et hyl am nonet hyl - 2- pyri dyl ) -

met hyl t hi 0) et hyl am no) - 4(3H) - pyri mi done, (aa)
5- ami no- 2- { 2- [ (4- pi peri di nonet hyl - 2- pyri dyl ) - 0
met hyl t hi o] et hyl am no) - 4( 3H) - pyri m done, (bb)
5-anino-2:[34(4-dtnethy|aninonethyI-Z-pyridonxy)J
propyl am no] - 4(3H) - pyri m done,- and (cc) HN
5-am no- 2-[ 3- (4- pi peri di nonmet hyl - 2- pyri dyl oxy) =
propyl am no] = 4(3H) - pyri m dong. < = | 3
propy ar | g (caz)mé(?caz?nﬁh N

‘A conpound of the

wheréin m is an integer of from zero to 2, inclusive;
'n is an integer of from 2 to 5 inclusive;
z is sulfur, oxygen or methylene;
r! is NO, or NRZR®; | . |
. R2 and R~ each are independently hydrogen or
) (lower)élkyl, or, when Rz-is hydrogen, R3 also may be
S ~ formyl, carboalkoxy, alkanoyl or benzoyl;
' A is phenyl, furyl, thienyl, pyridyl, thiazolyl,
_ imidazolyl, oxazolyl,' oxadiazolyl, thiadiazolyl,
N triazolyl, - isoxazolyl, isothiazolyl, pyrimidinyl,
pyrazolyl, prridazinyl or pyrazinyl; provided that 2
contains one or two substituents, the first substituent

3

being selected from._

NHR
6.7

- (CH,) N=Cc” and  -(CH,) _NR°R
N q
: NHZ

and the second substituent being selected from (lower)-
alkyl, hydroxy, trifluoromethyl, halogen, amino, hydroxy-
methyl and (lower)alkoxy; '

" g is an intéger of from 0 to 6, inclusive;

| L) O AR .




[err] wherein mis an integer of fromzero to 2, inclusive;, n is an integer
.of from2 to 5 inclusive; Zis sulfur, oxygen or nethylene; [err] R and R

.each.are independent|ly hydrogen or 2 3 (lower)al kyl, or, ° -
when R is hydrogen, R also may be fornyl, carboal koxy, al kanoyl or

benzoyl; A is phenyl, furyl, thienyl, pyridlyl= thiazolyl, inidazolyl; ¥
¢xazol yl, oxadiazolyl, thiadiazolyl, triazolyl, isoxazolyl, '

i got hi azolyl, pyrimdinyl, pyrazolyl, prridazinyl or pyrazinyl; prOV|ded
that A contains one or two substituents, the first substituent belng
selected fromJ[err] and the second substituent being selected from (Il ower)-
‘al kyl, hydroxy, triflyp ronetgg . hal ogen, am no, hydroxik nmet hyl and
(Iower)al koxy: q is & i®cyehydrogesmatany @ (lever)edkyl group [err] is

a hydroge, eaeﬁu V,x ﬁgﬂ%&ﬁzﬁa%guen@t% Ohidied BaPs ngehus%em@y one or nore

hal ogen a ns, provi ere’i s no halogen atonton the carbon atom
att ached poovided rrhafethese 16 ne mczs(%wewm Rp| the carbon atom

cycl o(l ovgedabhdd iy ené! ¥t rogbf it < 8wYa GicQS@ZB%Er)alkyl,
cyclo(lower)alkyl(1ower)a1ky1, (lower)alkanoyl or benzoyl

group;

R6 and R? eacl are 1ndependent1y hydrogen, (lower}-

alkyl, (lower)alkenyl, (lower)alkynyl, phenyl(lower)alkyl

or (lower)alkoxy(lower)alkyl_in which the (lower)alkoxy

moiefy is at least two carbon atoms removed from the

nitrogen atom, or r® ang R7. taken together with the

nitrogen. atom to which they are attached, may be pyrroli- o

dino, methylpyrrolldzno, d;methylpyrroliaxno, morpholxno, \

thiomorpholino, plperadlno,'methylp;perlalno, dimethyl-

piperidino, hyd:oxyp;per;dlno, N-methylpiperazino,

homopiperidino, héptamethyleneimino, octamethyleneimino U
. 3-azabicyclo[3.2.2)non-3-yl '

or_1,2,3,G-tetrahydro—l-pyridyl;

A T



group, R6 and R7 each are independently hydrogen, (lower)- alkyl,

(lower)al kenyl, (lower)alkynyl, phenyl (lower)alkyl or
ngmer)aIkoxy(lomer)alkyI in which the (lower)al koxy noiety is at |east two
carbory"atons renoved fromthe nitrogen atom or [err] and R, taken
together with the nitrogen atomto which thgy are attached, may be pyrroli-
di nof, met hyl pyrrolidino, dinethylpyrrolidino, nDrphoIino, thionDrphoIino,

pi peri di no, nethyl piperidino, dinmethyl- piperidino, hydr oxypi peri di no,

N- et hyl pi-per azi no, honopi peri di no, heptamnet hyl enei mi no, octanethyl enei m no

3-azabi cycl o[ 3. 2?3$098e§ Yha', ;fZRQ §stgbraayqu-1 Reirdy! ; - 3la-
provi ded that, i

t CH2 N t
3-(3- plperldlnonﬁr i @ﬁzﬁbgsg ggﬁaﬁpﬁo gﬁ@ﬁ%@%&@ X ISIE%%ﬂIy

acceptable acid ﬁﬁdp Lammalt beaeabntoxic ahlarmazeutl/éamypound of daim
1 wherein [err] stlt%ent Ais

plperldlnonethylacﬁﬁ ﬁ?ﬁledﬁﬁébhﬁpgﬁFﬁ8ﬁeFﬁ§l 85§I *pi peri di nonet hyl t hi -

enyl, or dinethylam nonethyl furyl; substituent R4 is

v/
'\/
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hydrogen, (lower)al kyl or 2,2,2-trifluoroethyl substitu- ent Z is sulfur or
oxygen; mis zero or 1; and nis 2 or 3. 3. ' o
5- cas bet hoxy- ami no- 2-[ 3-( 3- pi peri di nonet hyl phenoxy) pr opyl anmi no] - 4( 3H) - ) -
pyri ni done and nont oxic pharnaceutlcally acceptabl e acid addition salts-
Eereof 32 4. 5- am no- 2- [ 3- S

( p|perldlnonethylphenoxy)propylanlno] 4(3FD -pyri m done
nonohydr ochl ori de. 5. 5-am no- 2-[ 3-

(3 pi per.i di nomet hyl phenoxy) pr opyl am no] - 4(3H) - pyri m done tri hydrochl ori de.
-6 5-nitro-2-{2-

[(5 di met hyl am nonet hyl - 3- th|enyl)nethylthlolethylanlno)- 4( 3H) - pyri m done
and nont oxi c pharnaceutlcally acceptabl e acid addition salts thereof. 7.
S-nitro-2-{2- 85 pi peri di.nomet hyl - 3-t hi en met hyl t hijo].et hyl am no} - 4-
(3H) - pyri m done#4and #orﬁ%%“%a?ﬁagﬁtﬁ“ba{ hereap: & &8:.Q% a7 on

Saiasltherﬁﬁé? e.H 5. or NHc?g,lfﬁbstztuent A is p;ﬁfi&dihéméﬁhﬁl— L
met hyl am nope i ni r.i m done
and- nont oxPBepY r'mﬂﬂéﬁﬁil'&%f éﬁ’@@ﬁ?‘&g 156?3’(} 'adE?‘?FBﬁd§§PFé%$j¥é‘r

enyl, or d;methylamznomethylfuryl. substituent

hydrogen, (lower)alkyl or 2,2,2-trifluoroethyl ‘substitu-

ent 2 is sulfur or oxygen; m is zero or 1; and n is 2 or

3. |
3. ' S5-carbethoxy-
amino-2-[3-(3-piperidinomethylphenoxy)propylamino]-4 (3B)~
pyrimidone and nontoxic pharmaceutically acceptable acid
addition salts thereof.
v
/

A



5-am no- 2-{ 2-

[(5 dlnethy |enyl)nethylthio]ethylanino}- 4( 3H) - pyri m done
anjl ndnt.oxi gim‘ Hiw 'I! y accept ab:%1 acid addition salts thereof. 10.
*S'am :No- 2- { onet hyl - ‘enyl ) net hyl t hi o] et hyl ami no} - 4-
-pyr|n1done and nont oxi ¢ pharnmaceutically acceptabl e acid addltlon
salts t her eof . 5- am no- 2- { 2-
(5- anethylan1nonethyﬂ=2 furyl ) met hyl t hi o] et hyl ami no} - 4- (3+0515minﬁ12nﬁ£-
and nont oxi ¢ pha a b
3512, T or mam Ko Bp e F e e SR Oy S P24 (3R) By #Thi done
am no] - 4( 3H) - pyrlﬂaﬂy%&ﬁt@ﬂfbﬂyagtOXIC phar maceutical ly acceptable acid
addition salts thereot 13. A process for the preparation of
conmpounds of the Fornula |, or nontoxic pharnaceutlcally acceptabl e acid
addition salts thereof, conpr|5|ng reactlgg, ref ly at refl ux
tenperature, a conpouﬁd of the formula [erT 10 A m Z and n are

as defined in cl@3apipqwﬂdiﬁbmaxnynpmbﬁﬁxyhpxépymuhanbenmk3&)-pyrimidone

trihydrochloride.
6. | S-nitro-2-{2-
Y [ (5-dimethylaminomethyl-3-thienyl)methylthio)lethylamino}-
4 (3H) -pyrimidone and nontoxic pharmaceutically acceptable
acid addition salts thereof.
7. . S-nitro-2-{2-
[ (5-piperidinomethyl-3-thienyl)methylthiolethylamino} -4~
'(3B) -pyrimidone and nontoxic pharmaceutically acceptable
acid addition salts thereof.
) B. : 2-{2~-[(5-di~
~ ' _' methylaminomethyl—2-furyl)methYlthio]ethylamino)-s-nitro-
4 (3H) -pyrimidone and nontoxic pharmaceutically acceptable
_ acid addition salts thereof.
o/

9. o - . S5-amino-2-{2-
I(5-dimethylaminomethyl—B-thienyl}methylthio]ethylamino}-
4 (3B) -pyrimidone and nontoxic pharmaceutically acceptable
acid addition salts thereof.

10. ' ' S5-amino-2-{2-
[(5-piper161nomethy1-3-th1eny1)methylth;o]ethylamino}-d-
(3H) -pyrimidone and nontoxic pharmaceutically acceptable
acid addition salts thereof.

11, - Seamino-2-{2-
[(5-dzmethy1am1namethyl-2 ~-furyl)methylthic)ethylaminol=-4-
(3H)-pyrimidone and nontoxic pharmaceutzcally acceptable
acid addition salts thereof.



wherein Ris a |leaving group, preferably fluoro, chloro, bromp, iodo,
al kyl'thi o, nitroam no, phenoxy, 15 substituted phenoxy or al koxy, in the _.
presence of a reaction-inert solvent, preferably nethanol or ethanol, to" \\f
produce said conpound of the Fornula | 1 wherein Ris nitro, and, when a .
conpound of the Formula | wherein R is [err] in which [err] and R are 20% .~
drogen is desired, subjecting said conpound of Fornmula | wherein Ris :
nitro to reduction, preferably with hydcogen-gas and in the presence of
Raney ni ckel ; and, en a conpound of said Forrmula | wherein Ris [err] in
which [err] is 25 8rogen and R is fornyl is desired, réﬁbtlng sai d '
conpound of Fﬁonnhmiﬂomaelbrhsfpdpkridihemekhynprn@kyD@ﬁhbyand [err] are
hydrogen with f [ ti o salt de5|red
ydrog aRDEgy_a| S ¥R -1 RRHon! 2RA' AoAFod 20 dhpcadid

preparing sane
produci ng conﬁ@ﬁhﬂ§abletﬁ@iﬁoﬁﬁﬂﬁﬁlpn Eglﬁsakhsdepﬂ.claln1l or nontoxic

pharmaceutical |y acceptable acid addition salts thereof, conprising

reacting, in a react#on inert 5 solvent, preferably met hanol  or et hanol ,
and preférably at r&ftux 6eﬁ58?5§§r€°rat56nﬁ6ﬁﬁéré¢ipneOﬁbﬁmmn9uqd§4[err]

wherein A, mof thel Pormula I, or nontoxic pharmaceutlcally
acceptable acid addition salts thereof, comprising
reacting, preferably at reflux temperature, a
compound of the formula A—(CHa)mZ(CH ) NH2, where }
10 A, m, Z and n are as deflned in claim 1, w1th a W/
" compound of the formula :

wherein R8 is a leaving group, preferably fluoro, o

chloro, bromo, iodo, alkylthio, nitroamino, phenoxy, \fj
15 substituted phénoxy or alkoxy, in .the presence of

a reaction-inert solvent, preferably methanol or

ethanol, to produce said compound of the Formula I -/
wherein 1-'{1 is nitro, and, when a compound of the
1 2.3 2 3

_ Formula I wherein R™ is NR“R” in which RS and R° are
20 hydrogen is desired, subjecting said compound of
Formula I wherein Rl is nitro td reduction,
preferably-with hydrogén gas and in the presence
of Raney nickel; and, when a compound of said
 Formula I wherein R! is NR°RS in which R? is
25 hydrogen and R3 is formyl is desired, reacting said

pompound of Formula I wherein R; is -NRZR3 in which

2 3
R® and R® are hydrogen with phenyl formate; and,
if said acid addition salt is desired, preparing
same by methods known per se.

mmmmmm




are as defined in claim1, with a conpound of the fornmula NH [err] 9
wherein R is thioal koxy or a radical of the formula [err] to produce a
tonpotind, of the Fornula Il NH [err] wherein A, m Z and n are as previously
tefined, reacting the compound of Formula Il in a.reaction- inert solvent,
prefgrably at a tenperature of fromroomtenperature to reflux tenperature
of the 20 solvent, with a conpound oT $he~formula 1111111 111111 11111

] N ! . :

LerTiUis ower al kyl, Taryl ALpRORGSor SaFyPERYSCLYe SEBPY AR, PT BaPny

‘hydrogen and [ eFétmbeany, eafoxyainedpiondotaid 1, om mompomid of the Fornul a

Hi-Lerr] 10 pha%%aceutically acceptable acid addition salts

thereof, comprising reacting, in a reaction-inert

5 solvent, preferably methanol or ethanol, and
'preferably at reflux temperafure, a compound of the
formula A-(CH,) Z(CH,) NH,, wherein A, m, Z and n

are as defined in claim 1, with a compound of the

formula
NH
s "
~ 10 ' R°-C-NH,
wherein Rg is thioal&oxy or a radical of the
formula
CH3
/
. CH3 N
N/ .
to produce a compound of the Formula II
/
NH
. "
. (N
15 | | A-(CH,)Z(CH,) NH-C-NH, : (11)

wherein A, m, Z and n are as previously defined,
reacting thé compound of Formila II in a reaction-
inert solvent, preferably at a temperature of from
room temperature to reflux temperature of the

20 solvent, with a compound of the formula

) AR



wherein A m Z n, R and R are as previously defined; and optionally

hydrol yzi ng said conpound of Forrmula Ill to produce said conpound of _
Formul a-1 10 wherein [err] is NR2R3in which [err] is hydrogen and [err] = -
is equivalent to R and, if said acid addition salt is desired, . )
pregari ng same by net hods known per se. -36- 15. A process for producing

a caﬁpound of the formula Id:- [err] 5 3 erein A and mare as defined in

claim1, conprising reacting, preferablTy®"F’nan inert solvent and at room
tenderature to the reflex tenperature of the solvent, a conpound of the
formula:- [err] 10 wherein [err] is a | eaving group, preferably

fluoro, chloro, brono, iodo, alkylthio, nitroam no, phenoxy, substituted .
phenoxy or al koxy, with [err]iol5 to produce a conmpound of the forrmula IV :-
[err] reacting the conpoundFLL\the formula IV with a conpound of the

formul a
| N—C-ﬁ0262H5
rR' ¢ cHo © na ©
0
' 10 11
wherein R is hydrogen or lower alkyl and R is o
lower alkyl, aryl, alkoxy or aryloxy, preferably </
Rlo being hydrogen and R11 being ethoxy, to produce
5 a compound of the Formula III

0 r10
—
N _
/k ‘ \ﬁ—Rll |
SN
A-(CH,) _Z(CH,) NH- "Xy 0 U

1 , \“

10 are as previously

wherein A, m, Z, n, R * and R
defined; and optionally hydrolyzing said compound
of Formula 111 to produce said compound.of Formula I U

10 wherein R' is NRR® in which R® is hydrogen and r>

is equivalent to RlQ; ~and, if said acid addition
salt is desired, preparing same by methods known

per se.

N

{



-37- [err] wherein X is hydroxy or a |leaving group, the |eaving group
preferably being selected fromthe group consisting of fluoro, chloro,
ﬁbyonﬁ,ntiodo, [err] wherein R12 is 5 (lower)al kyl (e.g. nethylsul fonate),
“Terr] wherein Ris aryl or substituted aryl (e.g. benzenesul fonate,

p- Bponobenzenesul fonate or p-tol uenesul fonate), [err] acetoxy and

2, 4%di ni t rophenoxy, to produce a conpourd 3§ the fornula Ic :- [err]
wherein A and mare as previously defined, and reducing the conpound of
formdla lIc.; 15 w ths.he PpREcessd Wir phducing W UmBouddM thel, the
reaction with [err]_.is_carried out in an acidic nmediunm whereby a conpound
of the formul afPEMHE &%i-A and m are as previously defined is produced.
16. A process for producing a conmpound of the 20 formula Ig :- [err]
wherein [err] and q are as defined in claim 1 and Zis [err] or NH
conprising reacting, preferably in an inerpy solvent and 25 -at room
tenperature to the reflux tenperature of tlhe

- HN Ha

A-(CH,) SCH,CH,NH" SN

S _ wherein A and m are as defined in claim 1, comprising
. reacting, preferably in an inert solvent and at room

N
temperature to the reflex temperature of the solvent,
a compound of the formula:-
0 ' -
0
HN 2
10  wherein R® is a leaving group, preferably fluord, chloro,
o bromo, iodo, alkylthio, nitroamino, phenoxy, substituted
= . phenoxy or alkoxy, '
. with '
HSCH_CH_NH
Y 27272

15  to produce a compound of the formula IV :-

0

0
HN 2

HSCH_,.CH NH*N

272 4 -

reacting the compound of the formula IV with a compound
of the formula

* [3 L M $ *



- 38- solvent, a conmpound of the formula O [err] wherein [err] is a |eaving

group; with a conpound of the fornmula 5 [err]

wherein X is hydroxy or a |eaving group, the |eaving group preferably belng\_d
sef'ected fromthe group consisting 12 12 of fluoro, chloro, bronwo,

Il odo, [err] wherein R is (lower)al kyl (e.g. nmethylsulfonate), [err]
mhe(eln [err] 10 i's aryl or substituLeﬂ?a&yI (e.g. benzenesul fonate,

-p b(onDbenzenesquonate or p-toluenesul fonate), [err] acetoxy and

4- di ni trophenoxy, to produce a congg gg a khe formula V [err] wherein X
|s as previously defined; and, when ORher 't han hydr oxy, reacting,
preferably in an inert solvent at fromroomtenperature to the refl ux

tenperature Q{,leg‘g?esgl }{gnhﬁr}g,@n dihe greeg\ﬁr}{ge #{ase Gpouty g%) POL, £QY1 vaI ent

of base, nore pre presence of er cata X t he
conpound of Sﬁ@UPoPﬁﬁfﬁrﬁbwwtW%&ﬂﬂmﬁﬁiﬁﬁ$ QR@fQﬂ?nEQPWR consisting

- 39- wher ei gf[ e1ubroandnd ot drdifl,i Nabdd) dcaésnl wierein R1% is
5 (lower)alkyl (e.g. methylsulfonate), -038R13 13
is aryl or substituted aryl (e.g. benzenesulfonate,

wherein R

p-bromobenzenesulfonate or p-toluenésulfonate), '035Fv
acetoxy and 2,4-dimitrophenoxy, to produce a compound of
‘the formula Ic :- ' S

10 NO
HN R

CH,.NH N

A,-(CHZ)mSCH2 5

wherein A and m are as previouély defined, and reducing
the compound of formula Ie¢.; )
15 with the proviso that, when X is hydroxy and m is 1, the N
reaction with A- (CH ) X is carried out in an acidic medium; whereby a
compound of the formula Id wherein A and m are as
previously defined is produced.
16. A process for producing a compound of the
20 formula Ig :-

0
- RS _ HN 2
N\ ' ' | (1g)
N(cHg)g O/V\NH*N
" . |
wherein Rs, R? and q are as defined in claim 1 and Z is
NO2 or NHZ’

comprising reacting, preferably in an inert solvent and

25 at room temperature to the reflux temperature of the
-

AR R



produce a conpound of the fornula Ig wherein Zis [err] and, when the
conpound of the formula Ig wherein Zis 5 [err] is desired, subjecting the
‘qgnpound of the formula Ig wherein Z is [err] to reduction; with the
“proviso that, whenin conpound VX is hydroxy, the conpound of fornmula Vis
redcted, prior to reaction with the conpound of formula VI, with an
acti&ating agent,. preferably thionyl 10_ l ori de or toluene sulfonic
acidy to convert such hydroxy group to a [*€aving group. 17. A process for
prep&rrng a coggpy?gtacgoggh guha Egyt fo g% ' gl to 12, substantially as
described in any of the foregoing anples ‘artrordi ng a conpound as cl ai ned
in any of clainms 1 to 12. 15 18. A conmp@nd according to any of clains 1
to 12 prepared by a preocess as clainmed in aim13, 14, 15, 16 or 17. 19.
A pharmaceutical conposition conprising aJ (or pharmaceutically
acceptabl e salt) according to any of clHdNns , or claim18, and a
phar maceuti c- 20 alI'y acceptabl e cagﬂ r.
R

N

8

wherein R~ is a leaving group, with a compound of the

formula

XCHZCHZCHaNH2

wherein X is hydroxy or a leaving group, the leaving
group preferably being.selected from the group consistihg
of fluoro, chloro, bromo, iodo, -O3SR12 wherein R12 ié
(lower)alkyl (e.g. methylsulfonate), -038R13 wherein rl3
is aryl or substituted aryl (e.g. benzenesulfonate,

p-bromobenzenesulfonate or p-toluenesulfonate), -0

10

SF
e
acetoxy and 2,4-dinitrophenoxy, to produce a compound

of the formula V

T

15 X~CH,CH,CH NH” M
wherein X is as previously defined; _

. and, when X is other than hydroxy, reacting, preferably
in an inert solvent at from room temperature to the reflux
temperature of the solvent and in the presence of about

20 one equivalent of base, more preferably in the presence of
a phase transfer_catalyst, the compound of the formula V
with a compound of the formula VI :-

* c L Ll H * ‘



10

15

20

- 39 -

(4

N
R'T/N (¢ ng),y OH

R

wherein R6, R7 and q are as defined in claim 1, to

produce a compound of the formula Ig wherein 2 is Noz,
and, when the compound of the formula Ig whereln Zis
NH,
Ig_wherein Z is NQ2 to reduction; with the proviso that,

is desired, subqecting the compound of the formula

when, in compound V, X is hydroxy, the compound of formula
V is feacted, prior to reaction with the compound of
formula VI, with an activating'agent” preferably thionyl
chloride or toluene sulfonic acid, to convert such
hydroxy group to a leaving group.

17. A process for preparing a compound according to any of clalms.

1 to 12, substantially as described in any of the foregoing Examples

‘affording a compound as claimed in any of claims 1 to 12,
18. A compound according to any of claims 1 to 12 prepared

by a process as claimed in claim 13, 14, 15, 16 or 17.

19. A pharmaceutical composition comprising a
compound (or pharmaceutically acceptable salt) according

to any of claims 1 to 12, or claim 18, and a pharmaceutic-

ally acceptable carrier.

I



