1 4- AROYLI M DAZOL-2-ONES This invention relates to novel 4- arbylinidazol

2- whi ch can have utility as anti-hypertensive, car %3@5 and
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- (1948); ibid. 67, 2079- 84 (1945); and Y. A Rozin, E. P. Dorienko and Z. V. "
Pushkar eva, Khi m _Ceterotsikl. Soedin., 4(4), 698-701 (1968). These
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P 10 disclose the preparation and chemical _utility of 4-benzoyl-

1,3-dihydro-2H-imidazol-2-one and related compounds.
British Patent Specification No. 2 OSS 364A
discloses and claims compounds of formula I

0

15 wherein R is hydrogen, C1_4 alkyl, (Cl_4 alkyl)carbonyl or
benzoyl; R, is hydrogen or 01_4 alkyl; and Ar is aryl, e.g.
mono-substituted phenyl. These compounds are disclosed as
having utility in the alleviation of hypotension and the
treatment of cardiac failure.

20 Novel compounds according to the invention are of
formula I, in which R and R; are as defined above, and in
which Ar is phenyl, mono-substituted at the ortho, meta or
para position, with a (01_4'alky1)su1finyl or [C1_4 alkyl)-
sulfonyl group, and include the pharmaceutically acceptable

25 salts thereof. These compounds can have utility as anti-
hypertensive, cardiotonic and anti-thrombotic agents.

Each C -4 2lkyl group which may be present is
straight or branched and may be, for example, methyl, ethyl,
propyl, isopropyl, butyl or isobutyl.

30 R 1s preferably hydrogen, in which case it is
preferred that Rl is hydrogen, methyl or ethyl. Rz is



tralght or branched and may be, for exénple met hyl , ethyl, propyl,

i sopropy! , butyl or isobutyl. 30 Ris preferably hydrogen in
which case it is preferred that Ris hydrogen methyl or ethyl. Rlerr] is
2 pﬁeferably methyl . The al kylsul finyl or alkylsulfonyl group is

preferably at the para posrtlon of the benzene ring -of the Ar group. We
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free acid 20 or acid anh be used, under 'simlar reaction
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ammonium ions such as the tetramethylammonium ion. The
invention comprehends such tautomers and salts. B
Compounds of the invention wherein R is hydrogen
may be prepared by a Friedel-Crafts acylation of an imidazol-
15 2-one of the formula

L

\  HN_ NH

wherein R1 is as defined above, with the appropriate aroyl
halide, e.g. fluoride, chloride, bromide or iodide. If
desired, instead of the'halide, the corresponding free acid
i 20 or acid anhydride may be used, under similar reaction
: conditions. These alternative reactions are more fully
described in Olah, "Friedel-Crafts and Related Reactioms,”
Vol. III, Part 1, Interscience Publications, John Wiley and
Sons, New York, 1964. |
25 The Friedel-Crafts reaction is performed by pre-
mixing the appropriate imidazol-Z-one with 1 to 10,
' preferably about 2, molar equivalents, of a Lewis acid
~ catalyst in a solvent Suitable solvents are for example,
petroletm ethers, chlorinated hydrocarbons such as carbon
30 tetrachloride, ethylene chloride, methylene chloride or
chloroform, chlorinated aromatics such as 1,2,4-trichloro-
benzene or o-dichlorobenzene, carbon disulfide and, prefer-
ably, nitrobenzene. From 1 to 10, preferably about 1.1,
molar equivalents of the appropriate aroyl compound is
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1964, 25 The Friedel-Crafts reaction is perforned by pre- m xing
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phosphoric ric, onlc or drohalo e.g. hydrochloric or
Suitable Lewis ac1d catalysts are, for example,

metals such as alum1n1um, cerium, copper, iron, molybdenum,
tungsten or zinc, Bronsted acids such as phosphoric,
sulfuric, sulfonic or hydrohalo, e.g. hydrochloric or

15 hydrobromic, acid, halogen-substituted acetic acids such
as chloroacetic or trifluoroacetic acid, and metallic halides
such as boron halides, zinc chloride, zinc bromide,
berrylium chloride, copper'chioride, iron(III)'bromide;
iron(III) chloride, mercury(II) chloride, mercury(I) chloride,

20 antimony bromide, antimony chloride, titanium(IV) bromide,
titanium(IV) chlor1de, t1tan1um(III) chloride, a1um1n1um
bromide or, preferably, aluminium chloride. s

- Alternatively, compounds of the invention msy‘be
prepared by selectively oxidising a compound of.formula I

25 in which Ar is phenyl substituted by a C1 4 alkylthio
group. Selective oxidation to produce a sulfoxide or a
sulfone of the 1nventlon, respectlvely, can be .accomplished
by reaction with L, or 2 or more, respectively, equivalents

~of hydrogen peroxide. '

30 ‘If it is desired to convert a compound of the
1nvent1on in which R is hydrogen to a compound in which R
is other than hydrogen, suitable reaction procedures are

'described on pages 4 and 5 of British Patent Specification
No. 2,055,364A. That specification also describes suitable

35 methods for preparing salts of compounds of the invention,
and the preparation of start1ng materlals for the react1ons
described herein. '

The utilities described for the compounds of




15 hydrobronic, acid, hal ogen-substituted acetic acids such as chl oroacetic
or . r|+4uor0acet|c aC|d and netallic halides such as boron halides, zxpc ;.
¢hloride, zinc bromde, berryliumchloride, copper. chloride, iron(l r
bromi-fle, iron(111) chloride, mercury(l1) chloride, mercury(l)' chlokilde/ 20 -
antinony brom de, antinony chloride, tita&iun(l\o brom de, titaniun(lV)

ghloride, titangpygiLy) pgPbRt ecf!ei'é'wi 60 455 8. 3B KT £pAPL Yo the
ag LARE P2 1658, 3BUR] EDBEY o

at‘um ni um chl or’1 de. tern I hve
prepared by sel @@mm@nqs oRf dthe ngrase,@hpmmnbiomor mdarefgsennewmcnhm i's

phenyl substit Uémbarasﬁemc&tmt 5h6uDa Obe - magk efafvehexaéé&fﬁtien

produce a sul foxide or sul fone of the_1npvention, respectively, can be ‘
acconpl i shed by° e%E%F%h i UFES, FOMPRFitiPRS, Bedes ( PhcRgMIREBETAFEPR S of

?Kdr ogen ltoer l@hmmwsages. Theléont?nﬁsd@ﬁltl@é‘ éQrITDEYES e@1£9€@?ﬁ@ﬂ ?L

e invention i ic 0 a_co s.0ther _than
fiydrogen, suit %Y% +%%%¥P%ﬁa€¥%cﬁgﬁ?b » oF2 E?Pﬁkﬁpﬁmhéﬁgggy4 5n53295?nce‘
British Patent Sppharfnzceuticab. cOppes] Bhdn\. acdoedingetofthatpoasento

<l b it t _
fovent fon, “and TREenbiSE dOfird ks 24 o ‘?’%ﬁ%ﬁ*@?f“?& FRVBRLLSR B4 d3%octat
descri bed her ei ¥on Tkt t#lPhY%%Ob%&b¢$bbﬂ aeceptebleonpscipeint. 4 British
Pat ent Specijfg cation No. Ph&5Po BESWiR@PEXamPléSei LPAPOrREE Row! Esmpoenest

nventi on, and reference to th
f fhe present fhvent1on may be prepared.

Example 1
1,3-Dihydro-4-ethyl-5-(4-methylsulfonylbenzoyl)-2H-imidazol-
2-one | '

15 In 100 g polyphosphoric acid are placed 2.0 g

: 4-(methylsulfonyl)benzoic acid and 1.12_g 1,3-dihydro-4-_
P ethyl-2H-imidazol-2-one. The mixture is heated to 150°C
for 5 hours, cooled and quenched with 1000 ml of water.
The title compound, which separates as a solid, is collected
20 and washed with water. '
By substituting 4-(methylsulfinyl)benzoic acid
for 4-(methylsulfonyl)benzoic acid in the above procedure, -
the compound 1,3-dihydro-4-ethyl-5-(4-methylsulfinylbenzoyl)-
ZH-imidazol-2-one is obtained.
25 Example 2
1,3-Dihydro- 4-Methy1 -5=- (4-meth2;su1f1ny1benzoy1) 2H-1m1dazol-
2-one

To 20 g of 1,3-dihydro-4-methy1-5-[4-(methylthio)-
) | benzoyl]-Zg-imidazol-z-one in glacial acetic acid are
‘ 30 added 11.3 g (1.25 equivalents) of 30% hydrogen peroxide.
The solution is warmed at 50°C for 21 hours and then allowed
‘to cool.overnight. Acetic acid is removed in vacuo to leave
the title compound, m.p. 276- 278°C (dec). | |
Example 3
35 1,3-Dihydro- 4-Methy1'S'{4=methyjdulfonxlben26y1) -2H-imidazol-
- 2-one '

"To 25 g of 1,3-dihydro-4—methy1-5-[4-(methy1thio)-
benzoyl] -2H-imidazol-2-one in glacial acetic acid are added



=gr specification should be nmade for the description of suitable uses,
i tions, nodes of administration 5 and dosages. The contents ‘of the
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heated to 150 C for 5 hours, cooled and quenched with 1000 mM of water. The
- title conpound, which separates as a solid, is collected 20 and washed with
water. By substituting 4-(nethylsulfinyl)benzoic acid for

4- (et hyl sul fonyl ) benzoic acid in the above procedure, 'the conpound -

1, 3-di hydr o- 4- et hyl - 5- (4- nethylsulflnylbenzoyl) 2H—inidazo|-2-one is
obt ai ned. 25 Exanple 2 _

1, 3- Di hydr o- 4- Met hyl - 5- ( 4- nethylsulflnylbenzoyl) 2H i mi dazol - 2-one To 20 g
of 1, 3-di hydr o- 4-met hyl -5-[ 4- (et hyl t hi 0) - benzoyl ] -2H-i i dazol -2-one in

gl acial acetic acid are 30 added 11.3 g (1.25 equival ents) of 30% hydrogen
peroxi de. The solution is warned at 50 C for 2[err] hours and then all owed
to cool -overnight. Acetic acid is renoved in vacuo to |eave

- .\.



EheﬂLitIe conpound, mp. 276-278 C (dec). ExaﬁﬁTE_——_’—-‘———’—ﬂfhydr0-4;Nb
t hyl - =5-.(-et hyl dul f onyl benzoyl) -2Hinmi da zo 1‘“&%@%&5@@‘“]‘ :

d, 3:di hydr o-4-net hyl - 5-[ 4- (et hyl t hi 0) - benzoyl } ¥ ' Ols-2#one in .. °
,glaé%él acetic acid are-added . 34 g (3 equivalents) of 30% hydrogen
‘peroxide. The solution is warnmed at 50 Cgfor 20 hours. Acetic acid is

_-{emved in vacuQ .to |leave the title conmpound, mp. 315-318[err] C (dec).:

i Al M5 1. Eéﬁéygbnpound.of the formula 0 wherein R is hydrogen, Cl4
alkyl, (Cl4 al Ryl)carbonw cempeendowf tRe ifdrmxdmogen or Cl4 alkyl; R2is
'CiFA’aIkyI; and nis 1 or 2; or a pharnaceutically acceptable salt thereof.
2. A conpound as clained in claim1 wherein Ris hydrogen. 3.

A conpound as clainmed in claim2 wherein R is hydrogen, methyl or ethyl.

4, A compound as clainmed in any pre@edi G»kﬁk wherein the
R2S(OQyn- group is at the 4-positiongS. conpound as clained in any
preceding claim wherein Rerr] is met g

o ' | | N_ N
Y
o
wherein R°is hydrogen, C1_4 alkyl, (Cl_4 alkyl)carbonyl or

benzoyl; R1 is hydrogen or Ci.a alkyl; R, is Cl-4 alkyl;
and n is 1 or 2; or a pharmaceutically acceptable salt

thereof.
2. A compound as claimed in claim 1 wherein R is
hydrogen.

; 3. A compound as claimed in claim 2 wherein R, is

: hydrogen, methyl or ethyl. ' _
4, . A compound as claimed in any preceding claim,
wherein the R,5(0), - group is at the 4-position.
5. A compound as claimed in any preceding claim,
wherein R, is methyl. .
6. 1,3-Dihydro-4-methyl-5-(4-methylsulfinylbenzoyl)-
2H-imidazol-2-one. o | | ,
'7. ' 1,3-Dihydro-4-methy1-5-(4-methylsu1fony1benioy1)-
ZH-imidazol-Z-one, -
8. ~ A compound as claimed in claim 1, substantially
as described in any of the Examples. T
9. A process for preparing a compound as claimed in

claim 2, which comprises reacting a compound of the formula

"=

HN NH

wherein R, is as defined in claim 1, with 1 to 10 molar
: equivalents of a (Cy-4 alkylsulfinyl)benzoyl halide or
.(C1_4 alkylsulfonyl)benzoyl halide, or the corresponding
free acid or acid anhydride, in the presence of 1 to
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6. 1, 3- D hydr o- 4- et hyl - 5- (4- et hyl sul fi nyl benzoyl ) - )
-~ 2Hi zol -2-one. 7. _ e r
1, 3- @dro- 4-met hyl - 5- (4- met hyl sul f onyl benzoyl ) - 2Hi m dazol - 2-one. 8. 3
A co nd as clained in claiml1l, substantially as described i'n any of t
Exanpl es. 9. A process for7 preparing a corrpound as claimed in clai m
2, whic ﬂ% ri ses realctlﬁgaco ound of i rrula HNM NH wherein Ris -
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