. 2096600 1 AROYLI M DAZOLONES AND ANALOGUES THERECF This inventio ?@\% 5;8
novel aroyli m dazol ones and aryli m dazol et hi ones whi ch can hav 1 g’

car di nic agents. 5 Certain 4-aroyl -1, 3-di hydro-2Hi m dazol - 2- ones .
are dgggglbed in GB-A-2055364. Their utility is déescribed as being in the £
treat of hypotension and cardiac faylure. US- A- 2441933 descrlbes )

further such conpounds, including 0
13-di hydr o- 4- net hyl nQyl - m ol-_10 -2-one,_as_internediates.
The novel conpounds OM&ighpmnﬁMEW%me Qand T
are each elther OThisSinRenxlhmdmuyiteslﬁﬁrdoﬁéﬂa&ka&liﬁhﬁa&bl@hhanoyl or
benzoyl; R e rr 1S,.9 onal |y

substit ut ed %@%.%§¥EX§§§?§?1 tﬁggﬁﬁg 4§ﬂ%§1?a% %%?lgﬁégiyyéaﬁst|tuted
phenyl ; and ¢axdigdtonke agedtisase addition salts t hereof; with the provisos -
that, when Q and E aEgiRolb, %o I’-1' -@%ﬂﬁ?&li’uzﬁnf&g%iwlﬁﬁe@”&y' or

pyrryl and t hat t e _conpoun

1, 3- di hydr o-@e$@¥ibedsin; §§rﬁn6>0|55§m-m Fwir uehbitynis dgscribesoas,
and the novebeis Qﬁnéﬁeotrbh%h\&eﬂiﬂ Q&pcﬁ!f&@ioﬁ h&ﬁapeai:asa@tl lity, as

descri bed be err,] I th | SORr o
n-butyl, iso Y=Br tgﬁt 53#?ﬂ§ é{ mﬁﬁﬁ%yf?ﬁt%%fhﬁgﬁgpép nds,”

n- pr opoxy, |tnm&mé;pgxy,3ﬁd&hydxp-ﬂqmdnhy165<ni¢etinbyl623-1ﬁldazol—C[erﬂ
al kyl t higg mey_ 5§é QFEEQ&e %Q%ged chain al kylthio, such as nefhylthio,

i sopropyl thio or-h- used- herein, the term "hal ogen" includes
The novel compounds of this invention have the

formula

where Q and T are each either O or S; R is hydrogen, Cl__4
15 alkyl, 02_4 alkanoyl or benzoyl; R1 is hydrogen or 01_4
alkyl; and Ar is optionally substituted pyridyl, pyrryl,
thienyl, furanyl or optionally substituted phenyl; and
include the acid base addition salts thereof; with the
provisos that, when Q and T are both O, Ar is optionally
20 substituted pyridyl or pyrryl, and that the compound is .
not 1,3-dihydro-4-methyl-5-nicotindy1-2H-imidazol—2-one.
This last compound, and the novel compounds of the
invention, are of therapeﬁtic utility, as described below.



fluorine, chlorine and brom ne. 10 Cerr] al kanoyl "is acetyl,
propionyl, n:butyryl or isobutyryl. As used herein, the term"optionally,
gubstituted phenyl” is taken to mean a group of the fornula [err] 15 '
wherein Rerr], Rerr], Rerr] and R err] are each hydrogen, (err] A I,
Cieérr] alkoxy or (Jerr] alkylthio, or any two adjacent R3, Rerr], 'é ]
and Rlerr] groups taken together can be.g.nethyl enedi oxy grdup optionally
substituted with one or two methyl groups. 20 . As used herein, the term

“"pyridyl" includes 2-, 3-.and 4-pyridyl. "Optionally substituted pyridyl"
means pyridyl whi ch"taa ﬂ%\gxgsﬁﬁs%ﬁf:ggﬂmsP%ﬁ]anfrél?éﬁ]haﬂis@m at om of
the pryidine ratigutgk| etsebutydnot] eerk-duleyl. Clerr] al koxy, Cerr]

al kyl thio and halog@n. alkg_ As useghﬁereln, the term"furanyl!” includs
2-furanyl and 3-furabyd. i &Ry PEEPH y §EQOX i n RERFCPORY 3-43ARRRT
"Pyrryl" incIuua&y2-g&bupquyl;sahdtexylﬁrpgggg&butﬁhgse conpounds  of
e e L e e

T akkylthio rpuchras mathelshAo, dsoprapylithdor orare defined in
Formula 1, QHQyN$&§yﬂ@hi¢.a pharmaceutical |y acceptable alkali netal ion
such as sodi um or potas$%$n1|on; al kaline earth_netal ion such as cal ci um

or magnesiumion; tA3ne$eY ReRetdr FBR tezm dbalpgend: incdwdesn or main
group netal icflworcinas chlotime and. bkomgaagral , the pharmaceutically

accept abl e ;hase 15 addition salts_ar rystal l.ine materials which are
nor e squM#@ir1v§n%ﬂ-4{éﬂéeﬁ?% slﬁyﬁfﬁgﬁiFiEIQBFVBN}s Rgukrad or
isobutyryl. _ '

As used herein, the term "optionally substituted
phenyl" is taken to mean a group of the formula

R R4

Re .
alkyl,

3'

15_wherein R3,-R4, R; and R, are each hYdrogen,jcl_l
01_4 alkoxy or C1_4 alkylthio, or any two adjacent R
R4, R5 and R6 groups taken together can be a
methylenedioxy group optionally substituted with one or
two methyl groups. | '

20 As used herein, the term ”pyridyl“ includes 2=, 3-
and 4-pyridyl. "Optionélly substituted pyridyl" means
pyridyl which can have subsﬁituents, on any available .
ICarbon atom of the_pryidine ring, selected ffom C
alkyl, C;_, alkoxy, C;_, alkylthio.and halogen.

1-4



rh-conparison to their free acid forns, generally denon- strate higher
meldehng points. The conpounds of Fornula 1 wherein Ar is pyridyl .may 20

f.o harmaceutical ly active acid addition salts with both inorganic.and _ »
or ~acids. Illustrative |norga§Lc aci ds which formsuitable salts

I ncl " hydrochl oric, hydrobronmic, 3ulfuric and phosphoric acid and acid ..
"metal salts such as sodi um nonohydrogen orthophosphate and potassi um Quf'
hydrogen 25  sulfqatfseq |ﬂé£~@iﬂattﬁé eégﬁnlﬂeu@@m'mmﬁﬁ nzspui-aplﬂ
salts include the npno, dj and tfica ylic acid | lustrative of suc

acids are, féPdeﬁmﬁ949n%ketrdTh§?9Y1 oFPEluﬁéétQSHQﬁQRM¥:am%l%ﬂFB-enyl
succinic, gl utpgirgs o Lirmrmdegraér-pmt-gyi@mq a8idl I-LUBSPART) . mal i c,

e Tt S, o1 HSEAaL S 2" Bk et AP hon: o

salicylic, 2- phen
acid amd 2- hndreonmcrmaamrlrﬁ@ynﬂomr fhafmebeusiticnlly skt e Exs8t in

ei ther a hydrat bsta ydrous form. I'n general, the acrd _
addi ti on sal & dgg fﬁ? go m2{-?l;\.?'e90rystallrne materials which are -

soluble in water and varrous hydrophi li ¢ organic sol vgnts and which 5
conparison to_their Free base forns gﬁnerally dermonstrat e hi gh r nel,,ng
poi nts and anfi cr : chemrﬁﬂ St dty. It iR igl fro Bove .
‘general For nmul at __g&ep 'ofAﬂhrs i nvegti Ar
1, 3-di-hydro- 4~ hcz I~ _Noylk= i - e- 2-emes, 4 .
1, 3- di hydr o- ﬁ ni dot i néyl %Frz 10 in%‘dazol e- 2- onesQ " - P{ "
- 1, 3-di hydr o- 4-i s&hi cot i noyl - 2H i nRd¥zol e- 2- ones, Q
1, 3-di hydr o- 4- benzoyl - 2H i m dazol e- 2- ones 1, 3-di- '
hydr o- 4-t hi enyl oyl - 2Hi m dazol e- 2 ones 3-di hydr o- 4-
furanoyl - 2H i m dazol e- 2- ones andF f%ro 4-pyrridyl - : :
2H i m dazol e- 2-ones. 15 . The preferred conpounds of thrs i nvention

O nOoe oML U TR W ahaln i bl e oL WEAGED 1, AL Tsare each an

- oxygen atom an redyl.
10 a pharmaceutically acceptable alkali metal lon such as

sodium or potassium ion; alkaline earth metal ion such as
calcium or magnesium ion;'transitien metal ion.such as
zinc or iron ion or ﬁain'group metal ion such as aluminum
“ion. In gener31; the pharmaceutically acceptable base
15 addition salts are crystalline materials which are more
.seluble in water and various hydrophilic solvents and which
in comparison to their free acid forms, genera‘ly demon-
strate higher melting points. _
_ The compounds of Formula 1 wherein Ar'is pyridyl may' _
20 form pharmaceutically active'acid addition salts with both
‘inorganic and organic acids. Illustrative inorganic acids
which form suitable salts include hydrochloric, hydrobrom‘c,
sulfuric and phosphpric acid and acid metal salts_such as’
'sodium monohydrogen orthophosphéte and potassium hydrogen
25 sulfate. Illustrative organic acids which form suitable
. salts include the mono, di and tricarboxylic acids.
Illustrative of such acids are, for example, acetic, gly-
colic, lactic pyruvic, malonic, succinic, glutaric, fumaric,
malic, tartaric, citric, ascorbic, maleic; hydroxymaléic,
30 ° benzoic, hydroxybenzoic, phenylacetic, cinnamic, salicylic,
2-phenoxybenzoic and sulfonic acids such as metchane sul-
' fonic acid and 2-hydroxyethane sulfcnic acid. Sueh saits



; The nmore preferred conmpounds of this-invention are t hose compqunds of

,Fornula 1 wherein Rl is hydrogen, nethyl 20 or ethyl. The t preferred
conpounds of this invention are those conpounds of Fornul a rein Ar-i.s

« WiSubstituted 4-pyridyl. As exanples of conpounds of general rmula 1.
. there 25 " nay be nentioned the felrow ng: 1
\’3 di hydr o-4-isoni coti noyl - 2H i m dazol e- 2- one;

- 4-[3-(n- butylthlo)lsonlcot|n0é 11, 3- dlhydro 5-met hyl - 2H i m dazol e- 2- gne;
Mz br onpi s AR RFESY| 0] etheRy ar Bydrated omnia Suhs ARt lably alzhzﬁé'ous-

2-(n- bUtY')ISEEMOt'I‘QY%énéréld' bRBZaxlidl adddit i SaTtd | SPPERENE com-

-2H i m dazol e one rochlofid
4- (n-butyl) - 19@%9?1@ Sr(fét%?%??l gl@ﬁ,e@a.@,%whi)c_@@re nF kYR e- dnoKatess
1, 3-di acet yl -dn@- ehPyeue- ﬁﬂaﬁobalmxbt Birgbindeniseivet®d land which in
sz hgzgséolze&%gn%e%{ﬁ% ga i.!gegr freeI }oase[ efo(rn sproepn Xzya]).ix?o érﬁé’ztale, 9¥LL 2
33dghﬁd&oi4rhig%emomélﬁthgnpd?nobeaaaoem rhd%?aseﬁcnhemnommyetabilitj.
i hydr o- 5- net hy. i m.dazo on rononi.c o]
3 i hydr o- 5 et hy| 16 2P| APBAZERE. TEoR ths argyd eHersl ' Fohata 1 cnas
4- (n-butyl) - 5t di dywipoudd 8- dfnbhhyliﬁv@ﬁtﬂomnane(ﬂk3-dihydro—u-picoli—

Linoy1)- 21§ 1 dpobi: 25088 0 £ 5 GHRQT OB SNl AYELR571 LB OPY!

)-2H i mdazo
- dhydr 804- et rf»,mi@mle-rayeneéet ﬂ.aayriiwgm-wh-dasmie:oQirmél-m-imidazole-

%FEIg:ggggﬁ;@f&hééSOPU§¥hiH&8rBLQQBEB%£H1J%ﬁﬁtd¥d¥%6ﬂe—2-ones, 1,3-d1i~
hydro-u-thienyloyl 2H-imidazole~2~ones, 1l,3-dihydro-i-
furanoyl-2H-imidazole-2~ones and 1,3~dihydro-4-pyrridyl-
2H~imidazole-2-ones. ' ' o ,

15 - The preferred compounds of this invention are those
compounds of Formula 1 wherein R is hydrogen, Q and T are
each an oxygen atom and Ar 1s pyridyl. |

~ The more preferred comoounds of this anention'are
. those compounds of Formula 1 wherein R, 1is hydrogen,- methyl

20 or ethyi. |

' The most preferred compounds of this invention are
those compounds of Formula 1 wherein Ar is unSubetituted
4-pyridyl. ' _

As examples of compounds of general Formula 1 there

25 may be mentioned the following:

: 1 3—dihydro-4-1sonicot1noy1 2H—imidazole-2-one,
413~ (n—butylthio)1son1cotinoy]l,3 -dihydro-5-methyl-2H~
imidazole-2-0ne;
4= Cz-bromoisonicotinoyltl 3-~dihydro- S-etnyl 2H-im*dazole-

30 2-one;
4~r2- (n-butyl)1son1cotinoyl]-1 3-dibenzoyl-1l 3—dihydro-5—
\1sopropy1}qzﬂ-imidazolev2~one, hydrochloride,
4-(n-butyl)-1,3-dihydro~5~(3-methylisonicotinoyl }~2H~-

_ imidazole-2-one; ' ) o
35 1,3édiacetylﬂl,3—dihydr0e4—[ZsCethylthio)isonicotinoyﬂ7-
| 2H-imidazole-2-0ne; :
1,3~dihydro=4~ethly~5-[3« (nepropoxJ*lson otinoyl]—’H—
imidazole-2-one, sodium salg,



1 , 3-di hydr o- 4-i sobut yl - 5- (5- met hyl ni coti noyl )-2Hi m dazol e- 15 2-one,

; hyo apbr oni de; 4-(6-ethylinicotinoyl)-1,3-di hydro-2Hi m dazol e- 2- oije;
1, \hydr o- 4- et hyl - 5- (2-i sopropoxyni coti noyl)-2H-.im dazole, - 2« one; ' »
1, i hydr o- 4- (5- et hoxyni coti noyl ) - 5- met hyl - 2H-i ni dazol e- 20 2- one ;}
1, ydr 0- 4- (6- met hoxyni cotinoyl) - 2H i m dazol e- 2- one;

"1, 3-di hydr o- 4- pi col i noyl -2Hi m dazol"®™2- one; .
4-( 3- ch[oroplcollnoyl) 1, 3-di hydr o- 5- et hyl - 2H—|n1dazole- 2-one; 25 \~Z'

L 5 i hyar 0. A (R IIERT kohikoyArey LSl dsaa e rirangol o 2 one:

1,
j br omopi dbt { 2wegh)efoRidobydoglI-I8tInd tidfdrdn Sanet By 1 30H-1midaedde -
4-
3
1,
1
3

6-
3-(n- butyI %péﬁﬂlnoyl] 1,3 -di hydro-2E-i m dazol e- 2- one, RAydrochl ori de;
n-butyl)-1I hydr o-5, [ 4- (et hyl t hi 0) pi col i noyl ] -2H i nmitdazol-e- 2-one;
1, 3-di QbmammnyCQSinayiebthmdmﬁydnnﬂs-é&hyln1HHZQtha&oQ@&
di. Igydro ?-Q%xé?t hyl picol i noyl) -2H i m dazol e- 2-one; :
dlhydro i col i noyly)-2H1 m dazol e- 2-one; 1,
hydr ol - Hshﬁﬁb%gx¥pﬁcdihﬁdyb-ﬂ,35dimgﬁh$&+5¢ﬁSdﬁiubBeﬁione 1
[
d
u
d

5.

é hydr o- 4 L cBhisnoyl ) 2Him dazol e- 2-one; 5
|hydro gfﬁ% etﬂﬁZHp?%g&%%gigpé %b?lnldazole 2-one; 1, 3- dlhﬁdro-4-

tyl - 150121-9%11632 tela3gidhydro-5~(n~propyl }~2H:

Ihydro 4netdndofe4B=biié ano¥kl um? gai¥i;dazol e- 2- thi one; R

LGS X DG "

: 2-one; '

'1,3-dthydro-l- [h—Cisobutylthio)nicotinoyl]n5éCgrpropyl)—
'2H-imidazole-2-one, | -
1,3-dihydro-i- isobutyl -5- (S-methylnicotinoyl)-2H—imidazole-

15 2-one, hydrobromide; . _ _
h-(6-ethylin1cotinoy1)-l 3-dihydro 2H—imidazole-2—one,
1,3-dihydro-4-ethyl-5- (2-*sopropoxyn1cotinoyl) -2H-
imidazolé-2-one; RS o
1,3-dihydro-4- (S-ethoxynicotinoyl\-5—methy1-2H-imidazole-

20 2-one;

,3-dinydro-u (6-methoxynicotinoyl) -2H- imidazole-z-one,

1, 3-dihydro-h-picolinoyl 2H-imidazole-2-one;
4-(3-chloropicolinoyl)- -1,3-dihydro~-5-ethyl-2H-imidazole~
2-one; - |

25 4~ (u—bromopicolinoyl)-l 3-dihydro—l 3-diethy1 5-methy1—
2H—imidazole-2-one, _ :
1 3-dihydro-b (5-f1uoropicol¢noyl)-:-isopropy1-2H-
imidazole-2-one; :
4~(6-bromopicolinoyl)-1, 3-dihydro—s-methyl«2H-imidazole—

30 2-one; : |
4- [3- (n-butyl)p colinoyl]—l 3-dinydro—2h—imidazole-2-one,
hydrcchloride,
4<{n-butyl}-1, 3-dihydro—5—[u (methylthio)picolinOJl] 2H-
imidazole~2-0ne; : : : .

35 _,3—dinydro—u—ethjl 5-\;—et ylpicolinoylyézgrimidazole—-
2=one; : : ) .
1, 3-dihyd"o—4-\S—Pethylnicolinoy;)s2d-imidazol=-2~one,
1, 3-dthdro-ua(Bfethoxyp*colinoyl)—Eg;imidazole-Z—cnc,

|
, 3-di
1 -
i sob
1
1
1,

3
(

[

(

3-
3-
di
3
(0]
3-
3-
3-



]

" %, 3-di hydro-2H i mi dazol e- 2- one;

‘Nn general, the conpounds of this invention are pre- pared by stan§ard

10 - . imdazol e-2-thione; 4-[2-chloro(thiobenzoyl)

l,a;dihydroi4;[3“4-nethylenedioxy(thiobenzoyl)]-ZFF inidazole-2-on
4»(2;3-diethy|behzoyl)i1,3-dihydro-S;@grwd-2F+inidazole- 15 2-

|

t echni ques anal ogously known in the art. Mre specificalty, the

~ ixd_dazol e- 2-ons,gaa&ﬁ%&*&&-qfu;&%pé@péxyﬂbfé6iﬂn3y'1§esue%{qe-@mi'0m and R

~Formula 3 [er]ipépg%%&es

i s hydrogen 20 be‘a epared by reaction of an am nodi ket one of
in Rlerr] and Ar are as defined in Fornula 1

with a cya- nalg3egihipdeeydnaietBel5- CB-EPPRORY b 8t 61169192\ mMidd A NS
or potassium cyanate or thiocyanate. Thi's reaction is perfored by m xing
about 1 nol ar - ﬁﬁpﬁalent of the appro- priate am nodi ketone with about 1 to

about 55nDIaL_EQBFdih&bemrﬁgﬁ@uﬁtﬁqﬂ#pﬁaﬂnimoﬁlmatﬂzimq&awauengagﬁéfi_
cyanat e or thiocyana | {. S 8 .r ion < i S

o Toned Lo probesdieby BBt (o2t fle [ heur SRR R 1R 250nd.0
reactants, thelsgdrddhydaadlt-es hydmber (3 +furamoyh) e2i~bnifaamlak@xrt home |
to about |000[ ¢! 8Lt npuebeid e 1dhiirroy BRI 2t in1q22bi80aCoRA VeNt s Tor
this reaction al’e an non- reactiIv _SOI|' \/yen S stucC as wat er or V\dt er

ni sci bl e soIvehb3‘ﬁééYérénﬁhﬂeﬁhYlnigﬁﬂtM%ﬁﬂQﬂ%Gthiabeaéévﬂd]a@ﬂ&; an al - -

cohol sigh as RiR3BEh QR -RHAZRMY,; Or an ether such as 5 t et rahydr of ur an
or p-di oxan. Erfgerabl¥92% nonaquequs, sol vent is mxed with water. The
n .

preferred solv rehgg ﬁ@%ﬂ%ﬂﬁkﬁ]Tﬁ33Tﬁ%hY@§%t?Hniﬁﬁ9aE@1@9@79&&5by
any art-known p{9caiufare.Lal[as tynetivedtd dlokP(tRecBOAEBF1 ) JQ2H~ pondi ng
sodi um or potaisign1silt and reprecipitation
o midazole~2~one; and : :
.U-CZ,B-diethylbenzoyl)—l,3-dihydro—Seethyl-zﬂfimidazole—
15 2-thione. -
.In general; the compounds of this invention are pre-
pared by standard techniques analogously known in the art.
More specifically, the imidazole-2-one derivatives

.of Formula 1 wherein T 1s an oxygen atom and R is hydrogen

-20 may be prepared by reaction of an aminodiketone of Formula
3
0o 0
R 1)\(“\3.1' _
Ve Formuia 3

whereln R; and Ar are as defined in Formula 1 with a cya-
nate or thiocyanate salt, as appropriate, preferably sodium’

25 or potassium cyanate or_thiocYanate. This reaction is -
pgrformed by mixing about 1 molar equivaient of the appro-
priate aminodiketpne with about 1 to about 5 molar equiv-
alenﬁs, preferably about 1 molar equivalent, of a cyanate
or thiocyanate salt in a suitable solvent. The reaction

30 is allowed to proceed for about 5 minutes to about 1Q hours
depending on the reactants, the solvent and the temperature
which can be from about Q° to about 100°C; preferably about



',mnth car bon d|0X|de or a mneral acid such as dilute hydrochloric acid. The
conpounds of Fornula 1 wherein Q and T are each oxygen atons and. wherein R

kS’ ogen nmay be prepared by 15 a Friedel-Crafts acyl at.ion. of a o
1,3 dro-2H i m dazol e- 2-one of FQrmula 4 [err] wherein Rerr} is ‘as QJ
defi I n- Formul a 1 The acyl ati ng gent may be an optionally substitued.

[ ar oyl haride pre- ferably an optionally substituted] aroyl

chloride, ew@D“Qﬁ;l—.Ax éugatlkﬁe&a%% B A s che Qe d6a. aéena | non- o

chlorides, furanoyl thi'enoyl- chl orides or pyrroyl. chlorides. The
Fri edel - Cr af. t:seaeetve onelwent:ﬁu §u|°|111v@r$t WAt en @’{)e‘i’?-%?ﬁe@i§9iﬁﬂ-§ms>@llﬁ’§r§mut

1 nol ar. equi :%ﬁnéx&h%iae 2R orFQ&&rcO&rdﬂi Sudh d@é%@e?i@”&c!’dt' a%b%llt— 1

nmol ar equi val’ent fo abouf ui val ent s. eferab£¥§about to 6

‘nol ar equi val&Rel 3pch E§mﬂ§t§éﬂ§¥: Qﬂ%ﬁﬁaqq;a;%ﬁlr%b? 5l $URR 3Sor
~exanpl e, 5 pet r@éﬁ!@h b@fﬁraa oblg ﬁ@@hy@mﬁﬁmmnsmb ABnaaUReUs

tetrachlorid 2t t hl
oty ene. chiST TR by L8 nRYRB AL o "EHER i BRCHATTES SHLNCAD 13

1,2, 4-triv waﬁbrchlorobenzene or o- dlchlorobenzene carbon di sul fide; or

ni trobenzene. The f ef d_sol iS 2-t - chl¢ a
(tetrachloroethane'fh Aﬁ 5uﬁ%n8¥2w@&inﬁ%§5€%§ﬁ-@%&2%%u?£§39§%pa5% any

' eqU|vaIents areflanaihypaboatiure Suchraﬂzhv(npmvarehonotOthbeapmnma31ue
ar oyl d ef.er ahl h :
I m dazole q%ﬁ%§i m?gd%g@d?%a %téb‘ﬁgﬁyégﬁft ear€%g¥§%gbitg%ﬁon dto
proceed foraﬂiﬁh aapbonuflozideogr B0 Miaeral Rreidrsughl gsf Addudisout 1
hour to abouty §h€ﬁ ggee diag on the 10 reactants, the solvent and
t he tenperature can e f rom about -78[err t o about 15§£err
pr ef erabl y about d?b?r?omBOHliéﬁt ofpdleamyle epetheRaBRg Thame 8sedrr|C.

The reSU|t|n®xygen atoms and wherein R is hydrogen may be prepared by
' 15 a Friedel-~Crafts acylation of a 1, 3-dihydro- 2H-imidauole-
2-one of Formula 4

" Y‘H Formula &

wherein R, is as defined in Formula 1. The acylating
agent may'be an optionally substituedfaroyl halide, pre-

20 . ferably an optionally substi*uteé?aroyl chloride, 1.e.,

' optionally substitued pyridoyl chlorides, henzoyl chlorioeo,
furanoyl chlorides, thienoyl chlorides or pyrroyl chlorides.

The Friedel—Crafts reactions of this invention are

performed by premixing about 1 molar equivalent of the

25 appropriate imidazole~2~one with about 1 molar equivalen*’
to. about 10 molar equivalents, preIerably ‘about 3 to 6.
molar equivalents, of a Lewis acid catalys* in a suitable
solvent, for example, petroleum ethers, a chlorinated

| hydrocarbon, such as carbon tetrachloride, ethylene

30 chloride, 1,1,2,2-tetrachloroethane, methylene chloride or

chloroform; a chlorinated aromatic, such as 1,2,4-trie



faroyl I m dazol e-.2-one may be isolated fromthe reaction m xture by any

suitable art- knomn procedure, preferably 15 by quenching the regaction

_mixture with ice water or water followed by neutralization with us -
*sedi-um bi car bonate or ot her weak base and subsequently renoving product
Ry filtration or extraction with. orgardg ¢ sol vents; typi- cally ano
fol |l owed by solvent renoval. Purification 20 is typically by

chgomat ography on silica gel. Lewis acid catalysts suitable for use in the

Hw%ICmﬂ%ﬁ%%%www%ﬁuﬁ?&%&ﬁwﬁmmmmmw@ sych
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about 1 Tol ar equival ent o ar oyl i nldagg? 2-0ne_wherein T i's an oxygen
atom wi th abofirom aboasouﬂ8§ ﬁ&zﬁbQHﬁukﬁp ¢en@§efﬁFéPéVa§P9u&b@UttP nol ar

eqU|vaIent 0faﬁ€ﬁ&]10@°c %@%ﬁ eﬂ!ﬁibf&f%%6@@|855@|Ve@he fE@diﬂi tion
is allowed to rocieg far out to about 10 hours re er ab about

hours, dependi ﬁ°8 ﬁédﬁéé ‘°QQK?%¥NQ&NﬁS%%%t?ﬁe F@Wp&h&t f&ck#i%h can
be from about - -AbkeurkCohiyo atlyo WuiktdHI@ art-known procedure, preferably

15 by quenching the reaction mixture with ice water or water
followed by neutralization wlith aqueous sodium bicarbonate
or other weak base and subsequently removing the product
by filtration or extraction with organic solvents; typi~-
'cally ethanol, followed by solvent removal. Purificatidn

20 : is typically by chromatography on silica gel.

Lewis acid catalysts suitable for use in uhe Friedel-
- Crafts reactions described herein are, for example, a
metal, such as aluminum, cerium, copper, iron, molybdenum,
tungsten or zinc; a Bronstead acid, such as a phosphoric
25 acid,.sulfuric acid, sulfonic acid, or a hydrohalo acid,

' such as hydrochloric or hydrobromiC'acid,_halogen sub-
stituted acetlec acids, such as chloroacetic or trifluoro-
acetic acids; or a metallice halide,.suéh as a boron
halide, zinc chloride, zine bromide, berrylium chloride,

30 - copper chloride, iron(III) bromide, iron(III) chloride,
mercury(II) chloride, mercury(I) chloride, antimony /-

" bromide, antimony chloride, titanium(IV) bromide,'tita-
nium(IV) chloride, titanium(III) chlbride, aluminum
' bromide or prefsrably aluminum chloride. _ _

35 - When it is desired that T he a divalent sulfur atom,
the corresponding aroylim*daiole-z-one of Formula 1
wherein T is an oxygen atom is reac*ea with phosphorus
pentasulf de, P,S,, by procedures genera ly known in the
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- _preferably about 800C. A 'suitable solvent for this re- 10 - action is any

“non-reactive solvent, for exanple, tetra- hydrofuran, -dioxan, benzene,

- toeluepm . or pyridine. The preferred solvent is toluene. Wen desired, one -«
or _bo f the nitrogen atons of the im dazol e-2-o0one ring may be W
substi ed with an 15 al kyl gregp by any art-known procedure. Such _:
“met hods include reacting the appropriate conpounds of Forrmula 1 wherein R
i's hydrogen with a base and an al kyl ati ng agent in the presence of an -\‘J
unreactive sdment TislstabaetBasemayobet Herfayamad oy cakxbng &bpusxdnpl e, a
hydri de such o904l 4m by dii (o] # i vy i de_ : [ such
as' sodi um et r%‘g%%‘g.eq‘i%?%%}‘g g?k&?‘&t ia@&é%’ﬁgﬁ%’%}é?ﬁigﬁ?gghggg%angr e,
for exanpl e, %h an QXY&eN| a60BucH1fh @dOWa 1 dh REUHE a5 dnalayl sauiddes such
as dinethyl suldrpd &, &@r@%mynaeaﬁy e milate e fu BF £1 eh O] srapﬁb@,, _

dl nethyl - 25 - formam de (DM) or -di met hyl sul f oxi de é[hﬁi%: The reaction
is  all dned tPFRRYRITEFBNRaBBEE2P LG SRV abokRLA OPRRGF $0BNd St R Lowed

tenperature rgy godésd phPUALBGE! O 8b0WbAA) 1T rdurd] e@@éﬁbbababowbozﬁoc'
- When it is desired.tha onLé one of ,the im dazol e-2-one gltregenda%%ps be

sub- 30 stid dOF D SeBAndLRE! ofr 508 TERS St oiia: SOLYEPE - and the |

i m dazol e- 2- wemperatars edhichhchnobealfowm kbmitar23Y0i ya- abent 1as5&iqut 10

nmol ar equi val er

about 1 nol arPree;’fﬁ%‘?’eﬁt_gﬁg‘éngéﬂﬁ'gﬂ %&%%%e,l ﬁﬂ%‘i‘?ﬂé&ﬁ#@%r% g’d\tljmrte,h
- both 330 possitien nbaoahikyhanetenctdygesdlseny s fesvesamplagsbetsarers
arystali o R EAGER Bratodhh, BT HUEEIE SR Arribife o Ene,
desired that preferred ogehvent.- 18- tallweneof the i nmi dazol e-2-one ring by
al kyl substitutedyide aopifeq)abfel Bridere or Kfife |R1EFEELAaRLRMS from
about 2 nolar equivalents to about 10- ol ar equivalents ol a
~ of the imidazole-2-one ring may be substituted with an '
15 alkyl'gfoup by_any art-known procedure. Such methods
include reacting the appropriate compounds of Formula 1
wherein R is hydrogen with a base and an alkylating agent
in the presence of an unreactive solvent. Suitable bases
_ for this reaction can be, for_example, & hydride such as '
20 sodium hydride or calcium hydride or an alkoxide such as
‘sodium ethoxidé. Suitable alkylating-agenté'for this re-
action are, for example, an alkyl halide such as methyl
iodide or a dialkylsulfate such as dimethylsulfate.
) Suitable unreactive solvents are, for example, dimethyl-
25 formamidé (DMF)'or dimethylsulfoxide (DMSQO). The reaction
is allowed to proceed from about 1 minute to about 10
hours and the_temperature may'be:from about 0°C to about
100°C, preferably about 25°C. When it is desired that
only one of the imidazole-é—one nitrogen atoms be sub-~-
30 stituted with an alky1 group, the_appropriate aroyl-
| 1midazolev2+oné is reacted with from about 1 molar equiva-
lent to about-la molér equivalents of a base, preferably
about 1 molar equivalent and with about 1 molar equivalent
of an alkylating agent$_ Utilizing this procedure, bcth
35 pqssible_mcnoélkyiated nitrogen isomers result. These
isomers are separable by conventiehal art-known procedures
such as fractional_crystallization; Tractional distillafion
er chrématcgraphyq When 1t is desired that both nitrogen



*base, preferably about 2 nolar equivalents and from about 5 2 nol ar
equi val ents- to about 10. nol ar equival ents of an al kyl ati ng agent,
- preferably about 2 nol ar equival ents. Wen desired, the nitrogen
‘t e i'mi dazol e-2-""one ring may be substituted with.an al kanoyl or
\group by any suitable art-known proed@se. Such nethods 10 I n
reacting an i m dazol e-2-one of Formula 1 wherein Ris hydrogen with an acyl
hal i;de, preferably an acyl chloride such as acetyl chloride, n- propanoyl
chlori de, isoptgrsoyf theoimﬂéaaolbeREQWe<ﬂﬂn3|hkaalkyirnumqtihuyédnlng
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preferably about
hydrohalide as it is formed. Furthermore, the correspond-
ing acid anhydride may be employed instead of the acyl
halides. Acylation .reactions are generally run without
'added solvent but may be'performed'uSing any'nonreactive
20 solvent, for example, petroleum ethers; chlorinated hydro-
~ carbons such as chloroform, methylene chloride or carbon
'tetrachloride;'carbon-disulfide; ethereal solvents, such
~as diethylether, tetrahydrofuran or p-dioxan or aromatic:
solvents such as benzene, toluene or xylene. The reactions
25 are allowed to procéed for about 1 hour to about_20 hours,
' preferably about 5 hours and the temperature may be from
about 0° to about 200°C, preferably about 135°C.
The alkali metal, alkaline earth metal, transiticn
metal or main group metal base addition salts of the
- 30 imidazole-2-ones of this invention may be prepared from
a corresponding metal salt, for example, an alkoxide, such
as sodium methoxide or potassium ethoxide, or a hydride
such as calcium hydride. These reactions may be performed
~with or without a solvent. Suitable solvents are, for
35 example, lower zlcohols such as_methanol, ethanol, iso-
propanol, n-propancl or n-butanol; or dimethylformamide
(DMF). The imidazole-2-one and tase are allowed to react
for about 1 minute to about 24 hours, prelerably abcu®t 1

Ot assi um



,.-11- hour, depending on the reactants and the tenperature whi.ch can be from

s -78 to about 150[err]C, preferably fromabout O to about 25[err]C.
pci.d addition salts of the conpounds of Fornmula 5, 1 wherein Ar is e
,‘M'yi may be prepared by convent i @4l procedures such as by treating a
coMpound of Formula 1 with a suitable i norganic or organic acid. . For
exanpl e, 1-10 nol ar equivalents of acid is added to 1 nol ar equi- valent'{ﬁya
a conmpound ofhdimr pudepénding banmama&mm&ﬁﬁnﬁﬁ)andftmeltEmper&@b&@rM@ich

5 hours.” Thea e%%’ff?éﬁﬁﬁa@ S8 15 Al o gTE N, pRsRePaRa, Borben:
Sui t abl e soIveMmutaﬁ% tboaben&nﬁBéC.Iomer al cohol s such as -net hanol ,
et hanol, i sopropa ?E&OBEHEE%8E Va1l d9 dhn t§g FBQ%u

y Tedidt e

ami nodi ket ones of repare D3R approprlate
oxi me of5 For rhl@&'?bﬂr%rmﬁérﬁvﬁiﬂpd{ mqayarme mrepared WEfrapweabdesaln

Formul a 1. 2Qyn,Jdsfe §X5EA gebérgié%%cti% ai'yco%t?oﬁﬁ e FeFRofuggnaral Iy

known 'in the art such as cata 'y 1 n-acidi [ Tc nmedium such as
et hanol hydr d&k§tora csattab é@eﬂ-nﬁﬁ'séﬁléﬁo-orbrqrﬁ@iﬂ)bﬁ%i%t aForaezrP@lesuch

as pal | adi umpm ¢heé £oal eQﬁi%HEn%'s”‘éforaéid‘ 14 Aeddd Ctécld{nélﬁﬁc' @qui-
anhydri de 25 solutlg The oxi_nmes gj ‘Forymula 5 'ma

suit- able arfalgRrobraceamPauBdcRia qq;ﬁ%&l%ﬁ]%ft?ﬂeg Bﬁggdﬁﬁya
di ket orkg of Frgtull 9656 £6€r80°C, t¥dicelaeirvdi efdnpardtdreqr 8nas ttef i ned _
above in Formula dy o Sul1 #BleantLr 85312k R O5e 4" 6 ASYRg oo rRY Y
- reactions may be performed with or without added solvent.
Suitable solvents are, for example, lower alcohols such
"as methanol, ethanol, isopropanol, n-propanol or n-

15 butanol; or water.

The aminodiketones of Formula 3 may be prepared by
reduction of the appropriate oxime of Formula 5

R. N\ Ar
“CH

Formula 5

wherein R, and Ar are as defined above in Formula 1.

20 These oximes are reduced by any sultable methed generally
known in the art'such'as catalytically in acidic alcoholic
mediumpsuch'as ethanol hydrochloric acid over an appro-
priate noble metal catalyst such as palladium on charcoal
or with zine or tin in_acetic acid/acetic anhydride

25 . solution. | | -

The oximes of Formula 5 may be prepared by any suit-
able art-known procedure_such as nitrosation of the_appro-
priate diketone of Formula 6



fn "Qrganic Reactions", volune VII, pp. 327 377. The compounds of Fornul a 4
as well as the aroyl 5 chlorides, i.e., pyridyl, benzoyl, pyrroyl, o
-t hi_enoyl and’ furanyl chlorides are general ly known in the art or may

feadily be prepared by anal ogous techni ques standard in the art. The d
-ocampounds of general Fornmula 1 may be used in 10 the treatnent. of cardiac
failure including congestive heart fa*l2+e, backward heart failure, forward
heart failure, left ventricular heart failure, or right ven- tricular heart

failure or in the treatnment of any other condition which requires the
“strengt heni ng Whegedn Ras andidn @revas definedoabave. 1n Formwla dspect s
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Cespectivel y. Traditicdel o¥srdie Ky e IERRL! FelBRafith s aPheTd a ne
or by an |nC|stbﬂ artthe left fifth intercostal space, -and a perlcardlal
cradle is formed togpgdp t r eis
sutured to the right ﬁ%r Q;oénh h@?ﬁﬁl%ef&a%?%&% fa’?‘g& 8%t :aagﬂg
force. AROel ecth@ntigratment| oF wesiidam\fail wrackuctuding thegesstl vef the

ascendi ng aor t gehpk, fEEQ&E‘%' nsa vﬁir'l‘f Hud s pfsiigfé CPooRaY legod T1ow
Heart failure.is induce& m_ni stering so pento Ital” (20 to

40 gyl kg) or pFdbLERSko elﬁ?dﬁ’@@ﬁlr&q‘ﬂéz( heapkgiatiburae Qroﬁdlsb&r vesng t he
heart. Follow tgiedhapi headt Taidfuredl idteriftideSfeatment of any other

condition which requires the strengthening of heart
15  action with a cardiotonic. In many respects these com-
pounds possess digitalis-like action.

The utility of Formula 1 compounds as cardiotonics
nay be determined- by administering the test compound
(0.1-10 mg/kg) intravenously, intraperitoneelly,_intra-

20 duodenally or intragastrically in a suitable vehicle to
a mongrel dog (either sex). The test dogs are anesthe-
tized and prepared by isolating a suitable artery (e.g.,
femoral or common carotid) and vein (e.g., femoral or
external jugular); introducing polyethylene catheters'
25 fllled with 0.1% Heparin-Na to record arterial blood
.pressure and administer compounds, respectively. The
. chest is opened by_splitting the sternum at the midline
or by an incision at'the left fifth intercostal space,
and a pericardial cradle is formed to sunport the heart.
30 A Walton-Brodie strain gage is sutured to the right or
left ventricle to monitor myocardial contractlile force.
An electromagnetic flow probe may be placed aroundlthe
root of the ascending aorta for measuring cardiac out-
" put less coronary blood flow; Heart faillure 1s induced
35 by administering sodium pentobarbital (‘20 to 40 mg/kg} or
propranalol hydrochloride (‘3 mg/kg) to the blood perfusing
the heart. Following administraticn of either of these
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essants, the right atrial pressure dramati- cally i ncreases and

. cardiac output is severely depressed. Reversal of these effects by the test
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0.01 mg/kg of patient body weight per day up to about .
500 mg/kg of patient body weight.per day and preferably
from about 0.03 mg/kg of patient body weight per day up
to about 200 mg/kg of patient body weight per day. _

’ For oral adninistration a unitjdosage'may contain,
for example, from 1.5 to 500 mg of the active ingredient,
preferably about_lo to 100 mg of the active ingredient.
For parenteral administration a unit dosage may contain,
for-example,'from 5 to 54Q mg-of the_active ingredient.
Repetitive daily administration of the compounds may be
desired and will vary with the condition of the patient
and the mode of administration.

As used herein the term patient is taken to mean
warm blooded_animals,.for example, birds, such as- chickens
and’turkeys, and mammals, such as primates, humans, sheep,
horses, bovine cows and bulls, pigs, dogs, cats, rats
and mice. . _

For oral ‘administration the compounds can be formu-

lated into solid or liquid preparations such as capsules, .

35

pills, tablets, troches, powders, solutions, suspensions
or emulsions, The solid_unit dosage forms can be a cap~
sule which can be of the ordinary_gelatin type containing,
for example, IUbrioants and inert filler, such as lactose,

sucrose and cornstarch, In another ambodiment the com-



for exanple, lubricants and inert filler, such as |actose, sucrose and

cornstarch, In another enbodi ment the com 14 pounds of general Fornula
1 can be tableted with conventional tablet bases such as |a ., ysucrose’
and .cornstarch in combi hati on wiith binders, such- as acaci a, éSﬁBs arch. or.
getatin, disintegrating agents such as 5 potato starch or a acid, and

‘a. bubricant such as stearic acid or nagnesi um stedrate. For parentera
adini stration, “the conpounds may béAmﬂnrnstered as |njectable dosages of

a solution or suspension of the_co i n a all
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Thert il srEceHERBLE  BRaneReo i sR. 3 SRR oA Rt Pl ¥R e
fol | owi ng arecahlhetaasteELQna&phpadoSuchea&)wathuqﬁ|mm @ill, reithforhe
conpounds of LhLgoLRVERE QBaiEXONPbE L surfactant and other

_ pharmaceutzcally acceptable adjuvants. Ilustrative of
oils which can be employed in these preparations are
15 those of petroleum, animal, vegetable, or synthetic
origin, for example, peanut oil, soybean oil and mineral
oil. In general, water, saline, aqueods'deXtrose and
related sugar solutions, ethapol and glycols such as
propylene glycol or polyethylene glycol are preferred
20 1liquid carriers, particularly for injectable solutions.
The compounds can be administered in the form of a
depot injection or implant preparation-which may be
formulated as to permit a sustained release of the active
" ingredient. The active ingredient can be dompressed into
25 pellets or small cylinders and implanted subcutaneously
or intramuscularly as depot injections or implants.
Implants may employ inert materialé such as biodegradable
polymers or synthetic silicones. '
The following are illustrative examples of the
30 preparation and use of the compounds of this invention.
_ _ EXAMPLE 1 o
1,3-dihydro-4—ethy1-S—isonicotinoyl-ZH-imidézol-z-one
To 3.0 g (27 mmole) 1,3-dihydro-4-ethyl-2H-imidazole-
2-one and 4.74 g (27 mmole) isonicotinoyl chloride
35 hydrochloride in 100 ml tetrachlorocethane are added 21.3
g (160 mmole) aluminium chloride. The mixture is




Blydr o- 4- et hyl - 5-i soni coti noyl - 2H-i m dazol -2-one To 3.0 g (27 Mol e)

S Ryyr o- 4- et hyl - 2Hi m dazol e- 2-one and 4.74 g (27 nmol e) isonicoti noyl
&R J35 hydrochloride in 100 ml tetrachl oroethane are added .21.3 g (160
a¥umi ni um chl oride. The mixt@k8<is stirred at 85C for 4 hours and -
~quenched with water. The Q solution is neutralized wth sodi um bi car bonat e\

dth filt d hed t h ethanol and the -
MConbined 111 BT EE L AETEs Lot PR hrPRBES b Guenaped febiANgteR - si Fhea\”

- gel afforded mmautidnaixnnnmmmhlﬂzed &QﬁPﬁéﬁgium(thurﬁ$ﬁa@@og§dpfggedure_
but bstitut i no chl oride sonj cotiho

cﬁl o-surlsdla - Ir&%t‘ﬁeﬂﬁ%gof%ﬁ]?\%?‘? ¥%F| ggsisdug; H&Wassg?ﬁ&:ow 4R et?ﬁﬁ@}l

chl oride, 3-fanshdie ddimbined ﬁilﬁrétbbp;wappbhtdd(ﬂd(ﬁrjﬁésssonCﬁﬁbma0y|
chlori de esm

I soni cot |§noyl )to%r:?ﬂ(}yhyc}? ?%fﬂ?%ygeh_ﬁf%oa ?gl ghf 1:r‘-l"é::Le compound; m.p.
4-(3- chlor0|58@Qnﬁ3?xwl 1, 3- dlhydro 5-et hyl - 2Hi mi dazol e- 2-one;

-1, 3-di hydr o- 4- et hylp1(a¥ (iﬁ% %sggbggthgﬁxgéygg-ggiﬂsd é%@ﬁ%fhé Qne 1,3

di hydr o- 4- ( 2- ethoxylsonl e one;
1, 3- di hydr o- 4b&ompispndie qtﬁspyhogh}oztdﬁa1aazbm@n@isqniqntinoyl chlo-

3-di hydro- 4r&HEV|?&dékﬂ§iiséwiéévinb - Bﬁb?&é@'eéléﬁﬁbﬁffﬁﬁﬁfébye'y

ol l owi ng the procedure of Exa stitutin
|

hydrid. 21 Fieddoicioniqe r§¥¢%#%&a¥6 ghileg BG@y|onnawGﬁ§nexweozlbne or
di hydr.o- 4chloprid@ey | forXH sonTeEOLRoy 2- 8RCok2de. results in 4-(2-bromo-

di
3-
o e A ) £ G ER LSS R ik dmtdazote-d-one;
i hydr o- 4- |sobaKﬁkchmqnnﬂsnnicmbinay£*Nygadmhydﬂoeﬁ&eunyﬂﬁﬁH-imidaz01?-
EXAVPLE 2 1. 32000 duod s B et 2 iR BT Boria iR RE T
tetracmhi(mnhmﬁéaandquxnn£§3Iﬂ3gﬁinwd30-u (2-ethoxyisonicotinoyl)-~5-
ethyl-2H-imidazole-2-one; 1,3-dihydro-4-ethyl-5-(3-fura-
noyl)- 2H-imidazole-2-one, or 1 3-dihydro-4-ethyl—5 [2- (lH—
pyrroyl)]-2H-imidazole-2-one respectively‘
- Following the procedure of Example 1 but substituting
20 1,3-dihydro-2H-imidazole-2-one; 1,3-dihydro-4-isobutyl-
2§rimidazole-266ne-or 1,3-dihydro-4-(n-propyl)-2H-imidazole~
éeone for 1,3-dihydro-l-ethyl-2H-imidazole-2-one results
in 1,3-dihydro—h-isonicotinoyl-2§fimidazole-2-one; 1,3-
- dihydro-4- isobutyl-s-isonicotinoyl'2H-imidazole—2-one, or -
25 1,3-dihydro-4-isonicotinoyl-5- (n—propyl-aﬁ—imidazole-z-
~ one, respectively.

1,
F
3-
1
1,
1
d

EXAMPLE 2
z3-Dihydro—'4-isonicotinoyl S—methyl 2H~-imidazole-2-one
In 80 ml tetrachloroethane are placed 3.87 g (39.5
30 mmole) 1,3-dihydro+hrmetnylézgrimidazole-z-one and 7 g
(39.5 mmole) isonicotinoyl chloride hydrochloride. Alumi-
num chloride (26 g, 194 mmole) is added and the mixture
1s stirred at 85°C for 3 hours. The tetrachlorocethane is
'decanted_from.the-reaction mixture and the residue 1is
35 © quenched with water and neutralized with sodium bicar-
" benate. The suspension is filtered and the filtrate
evaporated to dryness. Chromatography over silica gel
affords the title compoundf m.p. 295w=96°,




*30 - mmol e) 1, 3;di hydro-4-nethyl -2H i m dazol e-2-one and 7 g (39.5 ;
|SOn|cot|noyI chloride hydrochloride. A um-..numchloride (26 g, 194ty
ds added and the mixture is stirred at 85[err]C for 3 hours. The
- "t et'fachl-or oet han& i s decant ed fromthe geaction mxture and the residue is
- 35 quenched with water and neutral i Zed wi th sodi um bicar- bonate. The
suspensi on is finaler etplodl. tfier fCL sHaNeOevafor 89ad Otso Hr yhndifs: N, 20.68.

Ch omat ogr aphy Sil Cag afg&or heyt i blye 3gonpound; m p.

-96[err]. FB@E? /vgﬂ e¢0 IfIfor itgr’r\I %b % 10; H 4.46; N, 20. 68.
Found C, 59.00; H 4,45; N, 20,32 J
1, 3-Di hydr o- 4- at Pyl s XL d Dot
stirred mxtur orj de

and 5.6 g>(50 ol )L - %%y%%me@m%tmeu REd 8280 2 (G mme kgl Rico~
tetrachl oro- etgiangrl %Mﬁ@%ﬁdfé@ﬂlmhe) aalduBl, BUR QHOMminftele ) Ti‘;%3-

m xture is heatge urs m1treﬂed th_10

The sol ution |§ﬁ$ﬁ§qﬁéﬁ QAé@Téﬁ%ﬁ%?gﬂ?B}Ea 58RE 4T r&ﬁf%#ﬁkfé&%‘

tz(igdrz)lmei\s | Chregimimgriapyddadr2 i g (:Bsgiinmealéqr ?%umliamgtdﬁczgrwundxéhm p.
na y 1S

60.50; ‘H, 5. 19%i#%§ﬁf:%F qéﬁéed st 85e6T 5°Fh8 BP&EEd&P@'&Fﬁ%&ﬁ#;é?%pbut

substi t ulliong 2waltlear.oniThet i st tdnh of § deeutrbildzed wdtineodicm dicerbon-

5-fl uoroni coti gyl (¥1§ﬁéf§h ghﬁtai%ﬁﬁfgéia heggloerQbma ography over

4-i sobut yl ni coti nayl n|co chl’6= 1
6- nethoxynlcotﬁﬁéﬂcaﬂQQ%|Qﬁf0¢ﬂﬁxﬁhﬁ091tbﬁlQﬁmﬂeungc muﬂdﬂ&i&nﬂko4|noy

chlori-de, 6-fl ygmapi %llé&)y'f&hl@uﬁ yNgopet hgl, pts@olatmoxﬂ fﬁﬁ'ﬂi; de;, 19.34.
) St 6 Bd ot hiee B LhhroG |y S epr boe o
yl ¢ N pite ~estlits in chloro
ﬂ'COt'nOIB)-| 3- di hyFring-sid prodedhdagpl Exampie, ¥vut substituting
2-chloronicotinoyl chloride, 4-bromonicotinoyl chloride,
5- fluoronicotinoyl.chlqride,_2—ethylnicotinoy1 chloride,
u-isobutylnicptinoyl chloride, 5-methylnicotinoyl chlo-
ride, 6-methoxynicotinoyl chloride, picolinoyl chloride,
: 20  A4-bromopicolinoyl chloride, 6-flucropicolinoyl chloride,
- o 3émethy1picolihoyl'Chloride, 5'(n-butyl)picolinoy1 chlo~
' | ride, U-isopropoxypicolinoyl chloride or 3-furanoyl
chloride for nicotinoyl chloride results in 4 (2-chloro—
nicotinoyl)—l 3-dihydro-5-ethy1-2§flmidazole-2-qne, 4-

25 (H-bromonicotinoyl)-1,3-dihydrOvs-ethyl-2§-imidazole-2-
one, l,3-dihydro-4-ethyl-5-(5-fluoronicotinoyl)-2H~-
imidazole-z-bné, 1 3#dihydro-h—ethyl-5 (2-ethylnicotinoyl)-
2H-imidazole-2-one, 1, 3-dihydro-l-ethyl-5- (M-isobutyl-
'qicotinoyl)—2H-im1dazole-2—one, 1,3~dihydro-Ud-ethyl-5-(5-

30  methylnicotinoyl)-2H-imidazole~2rone, 1,3~dihydro-l-ethyl-
Sf(6—methoxYnicotinoYl)-2H-imidazdle42sone,l,3-d1hydro;4—

_ ethyl-s-picolinoyl-zgrimidazole—z-one, 4-(4-bromopicolinoyl)-
| 1,3-dihydro~5~ethyl~2H~imidazole-2~0ne, 1,3~dihydro-4-
'ethyle5-C6-fluor0picolinoylYvZﬁyimidazole-zeone, 1,3-

35 dihydro=4~eth yl~5- 03-methylpicolinoyl)42H-imidazole-2-one,

b-{5- Cn-butyl)-picolinoylj 1,3~dihydro~5-ethyle2i-imida~
zole~2~0ne, 1 3—dihydro-h—ethyl Se (= ~1sopropoxypicolinoyl)-
2H-imidazole-2-one; or 1l,3-dihydro-i4~ethyl=5~(3-furanoylr-
Zgrimidazole-z-one,'respeCtively.

LﬁlgééQhS_E-QHQﬂ%idazole-éubﬁbWB||




25 (4- brononi cotinoyl)-1, 3-di hydro-5-et hyl - 2H i m dazol e- 2- . one,

o\ hydr o-4-et hyl -5-(5-fl uoroni cotinoyl)-2H i m dazol e-2-one,
diyhydr o- 4- et hyl - 5- ( 2- ethylnlcoququ) . 2H-i mi dazol e- 2- one, .

' #hydro-4-ethyl 5- (4-isobutyl - nlcotlnoyl) 2H i mi dazol e- 2- one,
1,3-di hydro- 4- et hyl -5-(5- 30 met hyl ni coti noyl') - 2Hi m dazol e- 2- one,

1, 3-di hydro-4-ethyl - - EXAMPLE 4
5- (6- nethoxyn|cothoyI 2H—|n|dazol€121ﬂmrjfs di h
et hyl - 5- pi col +nY ; Q- s

1, ﬁ fll gy?go]c Femhvidatbw-daéﬁlee 2- gne I1 g d der1034-
et hy uorop COl RO i m dazol e- 2- on -
di hydr 04- et hyl - bﬁ % 8 Pﬁ&flﬁ§9+§4ﬁRﬁﬁéﬁ% kooﬁeOf 1 3-diacetyl-;

4-[5- (n-Sutyld; ﬁdﬁhy@ww—étaﬂl—wml | be’&&éﬁlﬁ%l—tf-@h?da‘zgﬂ%gf—
1, 3-di hydr o-4- S I colino I m (Jazo on

1, 3-d: hgdro frg% h%QSgg g gB §§‘P¥‘% Zﬁ%"%%sééoqae - on'gl'l gﬁ@b‘??vélsy
-17- : refluxed 6 hours and the solvedtfﬁﬁwﬁﬁﬁhéed to yield the

|, 3-Di acetyl et hyl - 5-[ 2-ni et hoxy(t hi obenzoyl) -
2FL|n1dazoIe§?(nme§wgéﬁﬁﬁ%f Tol uene are suspended 10 g of 1, 3- dlacetyl 5

1, 3- di hydr.o- 4- et hyJtElizinghbhebproepdureHafhiRikanpd ke 24 out anuszmtfgtintg :
Diaporaies PRV o o e R e R T
4 but substlt%nqqﬁrl.’ ydro-u—methy ~5=[l4=- (methylthio)benzoyl] 2H~-
1, 3-di hydr o- 4n{#43d2 416 obeoReY | ¥r51NBLAthyddJn -Cias?éﬂfa dy? ?Bc%-thienoyl)-
1, 3-di hydro- gﬂfg%%ﬁ%ﬁ@?i %ngth Ithlg)%enzoyl] 2H azqi 308 o
1, 3- di hydr o- &-¢2oRfi LABY ‘QQQQﬁﬁﬁﬁﬂﬂfﬁid%ﬁ% yor y
1, 3-di acet yl %@mmmmmhyu -zﬂeammrz@méaqudm )redhi g dazohgs2- one
fgsﬁéiﬁfin 1qiﬁi§%ﬁﬂﬁffgyg%%oro thio 05% U%P%lmé%gyl—zﬁ-imidazole-
1, 3-di hydr o- ﬂﬂqndaﬂl£B{dihwdhg+ﬂhme@h&l@ﬁeﬂﬂﬁﬁéﬂhyIﬁhiéﬁthdeben209n$]-Or
| rlégpgl:th?/\%lo SH-AR Y14 L8R8V b 1N32GARYARE AL 4B S‘yf—-? ?tﬁiehyl-
thiocarbonyl)-2H-imidazole-2-one, respectively
R - : EXAMPLE 5 .
20 1, 3-Dihydro-h-methy1 S-benzoyl 2H—imidazole-2—thione
To 9.8 g 2-amino-l—phenyl -1,3-butadione in 200 ml
of 1 N HC1 was added'lu.S'g:potassium'thibcyanate. The
solution was warmed on the steam bath for 30 minutes and
cooled. The solid title compound was recrystallized from
25 alcohol; m.p. 268=69°. |
| In a like manner, but substituting 2-amino-1l-
(2,3-methylenedioxyphenyl}-1 3—oentadione; 2-amino-u-
" methyl-l-[2- (lF-pyrryl)] 1 3—pentadione, or 2-amino—l-
(u—pyridyl)-l 3-hexadione for 2-am1no-l-phenyl 1- 3-buta—
30 dione in the above example, results in 1,3—dihydro 4~
ethyl-S-(z 3-methy1enedioxybenzoyl) 2H—imidazole -2-thilone;
1, 3-dihydro-u ~isopropyl=5«~[2=~ (1H—pyrrolyl] 2H-imidazole—
2-thione; or. 1 3-d1hydr0n4—propyl—5 *sonicotinoyl—2H-
imidazole-2-thione, respectively

35 EXAMPLE 6 -
' 1, 3adihydro-h (J-methoxybenzoyl)PS—metbyl-2Fnimidazole-2-
thione

- To 1.77 g'2+amino—l-Chemethoxyphényl)al,3ebutadione




. EXAMRLE 5 20 1,3-Di hydro 4- et hyl -5' - benzoyl - 2Hi m dazol e- 2-t hi one To
9 8 g 2-am no-| -phenyl - 1, 3- but adi one |n 200 ml-of 1 N HJ was added 14.5
' ota55|un1th|ocyanate The solution was warned on the steambath for 30
frifiutes and cool ed. The solid titl<el8enmpound was recrystallized from 2

aléohol; mp. 268-69[err]. In a |like manner, but substituting 2-am no-

C2, 3- nethylenedloxyphenyl)-l 3- pent adi one; 2 am no- 4-

WQLDW -1 -[2- (1 BnpyliQQy Iml -af 3L pBnHAli vare ﬁddadam rﬁﬁyg of potassmm th:f.o-h
4-pyridyl)-1, r 3 e in the
gbo% exanpl e, € esu ts |gmgé) sgdh%f/%&? JQ[ 3NNkl St steam Satl

et hyl - 5- (2, 3- mé&h %xynbnz edZFFT??daimﬂe-gommmed Sﬁfarated as a
1, 3-di hydr o- 4- iggnr, (1Etpyr y 2H i mi dazol e- 2-thione; or

1, 3-di hg;dro 4- pr opﬁ%?%oinalzlcotl n%y ﬁgﬁ_ i m dazol e- 2-t hi one, respectively.
35 3 EXANPLE BXAMBLE; i hydr o- 4-

(4- nethoxybenzqyl%ﬂi & ' --a2d1rmueae(fa1ébéﬁz@ 1)

2-am no- | - (4- ] - n 0

wer e added 1. 6- 3 L [ cyanate. The solutlon was- heated on

t he steam bath for E@nﬂghﬂﬁ&tﬂhm43xdiMWdﬁhehLethglsgmﬂguﬂddﬂﬂﬁudﬁdxias a

i0|3| anﬁ;g; 1)a|4 eg]r?%ylé %q% I}liéiﬁ‘ﬁ%‘? o% t?ﬁ%%%ﬁz%?l )\:of.b\ﬁ_nel ﬁingaf&oesq’%‘hlf%ne
Ten grantOOf_1p3n¢abpiﬂidﬁwﬂagﬂhéhﬁéd4au|reﬂbum temperature for 5 hours. .
vas heal od at FORFOTerEAT GRS SOL SR SREVERASTRALILtTe ool 1 CC
provides the title conpound. EXAMPLE BXAMPHE o@ascul ar effects of '
1, 3-di hydro- 4- pRibdf bvagdc3AUL X rects of 1,3-dihydro-4-methyl-5-isonico-
tinoyl-2H-imidazole-2-one (RMI 19,214), 1,3-dihydro-4-
15 ethyl-5-1isonicotinoyl-2H-imidazole-2-one (RMI 19,205}, and
1, 3-dihydro—u-ethyl S-nicotinoyl -2H-imidazole-2-one (RMI
19,198)
Dogs are anesthetized with sodium pentobarbital (35
- . mg/kg 1.v.) and artificially respired. A,femoral,artery .
20 and.vein are cannulated for measuring systemic blood pres-
sure and injecting drugs;, respectively. THe chest is
opened and a Walton-Brodie strain'geuge arch sutured to
the left ventricle to measure cardiac contrectile_force‘

Heart rate is measured from a Lead II electrocardiogram.
25 All measurements are recorded continuously'on a polygreph.
' RMI'19,198, RMI 19,205 and RMI 19,214 are given by intra-
~ venous 1njections'and all increase cardiac contractile
force, heart rate and decrease Systemic blood pressure.
Of these effects; the incfease in cardiac centractile
30 force is by far the most prominent effect of each drug.
The intravenous dose of RMI 19,198, RMI 19,205 and RMI
19,214 that increases cardiac contractile force 30% is
0.16 mg/kg, 0.04 mg/kg and Q.13 mg/kg, respectively. By
comparison, the doses of these compounds that increase
35 heart rate 15% are 3.5 mg/kg, 1.5 mg/kg and 6 mg/kg,
respectively. At the highest dose given, RMI 19,198
(3 mg/kg 1.v.), RMI 19,205.61 mg/kg 1.v.) and RMI 19,214
(1 mg/kg 1i.v.) decrease systemic blood pressure only'll%,



“ti noyl - 2Hi m dazol e-2-one (RM 19, 214), 1, 3-di hydro-4- 15

‘etdr - 5-1 soni coti noyl - 2H i m dazol e- 2- one (NM 19, 205) , and ’
| hydr o- 4- et hyl - 5- ni coti noyl - 2Hi m dazol e- 2-one (RM 19, 198), Dogs are
heti zed wi'th sodi.um pent obar bi+h®~(35 ng/ kg i.v.) and artlfuC|aIIy .

%

~+eSpired. A fenoral artery 20 and vein are cannul ated for measuri ng N/

system c bIoo@aEres- e and injecting drugs, respectively. The chest is . .
.opened and a \ tﬁﬂgBiggl€Q§HQ9§itﬁA®e arch sutured to the left ventriclal/
to measure cardiac contractile force, Heart rate is neasured froma Lead II -
el ectrocardiogram 25 Al neasurenents are recorded continuously on a
pol ygraph. RM 19,198, RM 19,205 and RM 19, 214 are given by intra- venous
injections and all .increase cardiac contractile force, heart rate and
decrease system c bl ood pressure. O these effects, the increase in cardiac
contractile 30 force is by far the nost prom nent effect- of each drug.

The intravenous dose of RM 19,198, RM 19,205 and - RM 19, 214 t hat

i ncreases cardiac contractile force 30%is 0.16 ng/ kg, 0,04 ng/kg and 0. 13
ng/ kg, respectively. By conparison, the doses.of these conpounds that
increase 35  heart rate 15%are 3.5 ng/kg, 1.5 ng/kg and 6 ny/Kkg,
respectively. At the highest dose given, RM 19,198 (3 ng/kg i.v.), RM
19,205 A ng/kg i.v.) and RM 19,214 (I nog/kg i.v.) decrease systenic bIood
pressure only 11% . -19- |O%and 4 % respectively . 20 CLAI M 1. A
conpound, for therapeutic use, of the fornula [err] :



mhereln Q and T are each elther Oor S, R is , Jerr]
al kanay! or benzoyl; Rlerr] is hydrogen or- Cqﬂl “ﬂ ““buﬂt
optlonally substltuted pyr|dyl pyrryl, thienyl nal
substltuted phenyl or a pharnaceutlcally acceptable aC|d base addItIO

$aft thereof; with the proviso that Wne%annd T are both 0, then Ar
pyrryl or optlonally substituted pyridyl. 10 2. A conmpound of the formul a
defined in cl GLAIMS | ndependent of use, other than 1, 3-dihydro-4- nethyl-

ni cotinoyl-2H4 md 3 a ai

claim 2, V\,herel n R%gé?‘fﬁirogen g?\fi g’ggga%ugrqg e%as?h q:gié" ﬁﬁ corrpound
as clalned In any preceding claim wherein A& is 2- or 4-pyridyl optionally
substituted by C[err] al kyl, hal ogen n@ de | koxy. S. A conpound as
claimed in claim4, wherein Ar is opti substituted 4-pyridyl. 20 6.

A conpound as clainmed in ¢laim3, whergpn AN s unsubstituted 4-pyridyl. 7.
"A conpound as clainmed in any precediRg C 'nlkmhereln R i s hydrogen, - net hyl
or ethyl. 8. 1, 3- Di hydro-4-isoni coti noyk- 2H i mi dazol - 2-one. 25 9.

1, 3- Di hydro-4-i soni coti noyl - 5- net hyl - 2Hi ri dazol - 2- one. 10.

-1, 3-Di hydro- 4‘&&1;&115 Q samd cBt areyeadhi eitberold- r SyeR 1k htyclm:qumd as

El(glnpn?gslg 'fl) 71 412 giharh%eu%%ﬁ%%gan%l)gﬁ%g cgimsi(rzlrlséljz% cggérypound as
cl ai med i-n anFyreceHf Yng ARikf PRticRatiyt Fﬁhsmt@dpml&ﬁq avrsyl,
~acceptabl e exaiiényl, furanyl or optionally substituted phenyl; or a
' pharmaceutically acceptable acid base addition salt
thereof; with the proviso that when Q and T are both O,
- then Ar is pyrryl or optidnally substituted pyridyl.
10 2. A compound of the formula defined in claim 1,

1ndependent of use, other than 1 3-d1hydro-4-methy1-5-
nicotinoyl- -2H-imidazol-2-one. _

3. A compound as claimed in claim 1l or claim 2, wherein
R is hydrogen and Q. and T are each O. _

15 4. A compound as claimed in any pfeceding;claim{
wherein Ar is 2- or 4-pyridyl optional;y substituted by
Cy-4 3lkyl, halogen or C,_ , alkoxy.

5. A compound as claimed in claim 4, wherein Ar is
optionally substituted 4-pyridyl. |

20 6. A compound as claimed in claim 3, wherein Ar is
unsubstituted 4-pyridyl.
7. A compound as claimed in any preceding claim,
wherein R, is hydrogen, methyl or ethyl.
8. 1,3-Dihydro-4-isonicotinoyl-2H-imidazol=-2~-one.

25 9. 1,3-Dihydro-4-isonicotinoyl-5-methyl-2H-imidazol-2-
one. o o : _

10. 1,3-DihYdro-4-ethyl-5-isonicdtinoyl-ZH&imidazdl-Z- -

one. ' '
'1l. A compound as claimed in claim 1 or claim 2,

30 substantially as-déscribed in any of Examples 1 to 7.
12. A pharmaceutical composition comprising a compound
as:claimed in any preceding claim, in association with a
physiologically acceptable excipient.




