What is clained is: -1-
A conpound having the fornmul a: [err] wher ei n: Ris
“Cerr]-Cerr] alkyl or C2-C6 al kenyl; and Rerr],
Rlerr], and R err] are independently hydrogen, halogen or (Jerr]-Clerr]

al kyl 10 suvagg?{s{sgsthe provisos that, if one of R err], RpermisyunesiR err]
is chlorine inthe para position whil st the other two of Rerr],
Rierr] and Rl err] are hydrogen, then Ris other than nethyl and allyl and,
i f Rlerr], Rerr] and R err] are all hydrogen then Ris other than
met hyl , ethyl, isopropyl aIHIOXGTEIRAHYDROPYRIMIDIN-4-ONE DERIVATIVES

-2- 15 A conpound according to claim1 which is

3- (2, 6-di net hyl nyl)-1-ethyl - 2-t hi oxo- tetrahydropyri m di n- 4- one.
- 3- A conﬁglgl‘?gﬂé&‘ﬁf‘ﬁ‘?%g toclaiml which is

3- (4-chl or 0-2- net hyl phenyl ) - 1- et hyl - 2-t hi oxo- 20 o
t et r ahydr opyri mi di n_’Bﬁsjmge_nﬁon relates to the use of 2-thioxotetrahydropyrimidin-4-one derivatives to

-4- A conpiatiesse MDIOCHbIcs@rol Contéritdatidnlandfak térapéutic compositions for treating
3-(2-chl oro-6- rﬁ%{c&?ﬁ%ﬁ:&d}%&n@ Sbh'as aiéligbﬁétgfnenﬁas and coronary heart disease,

tetrahydropyrim
-5- A conpound according to claim1 which is
3- (5- chl or ore2- rMBickyoikofthe Invéntivhhy! - 2- t hi oxo-
t et rahydropyri m di n- 4- one. 30
e Numerous studies have demonstrated that both the risk of coronary heart discase
(CHD) in humans and the severity of experimental atherosclerosis in animals are inversely
correlated with serum HDL cholesterol (HDL-C) concentrations (Russ et al., Am, J. Med.,
15 11 (1951) 480-493; Gofman et al, Circulation, 34 (1966) 679-697; Miller and Miller,
Lancet, 1 (1975) 16-19; Gordon et al., Circulation, 79 (1989) 8-15; Stampfer et al., N.
Engl. J. Med., 325 (1991) 373-381; Badimon et al., Lab. Invest., 60 (1989) 455-461).
Atherosclerosis is the process of accumulation of cholesterol within the arterial wall which
results in the occlusion, or stenosis, of coronary and cerebral arterial vessels and
20  subsequent myocardial infarction and stroke. Angiographical studies have shown that
elevated level of some HDL particles in humans appears to be correlated to a decreased
number of sites of stenosis in the coronary arteries of humans (Miller et al., Br, Med. J.,
282 (1981) 1741-1744).
There are several mechanisms by which HDL may protect against the progression
25  of atherosclerosis. Studies in viro have shown that HDL is capable of removing
cholesterol from cells (Picardo et al.; Arteriosclerosis, 6 (1986) 434-441). Data of this
nature suggest that one antiathcrogenic property of HDL may lie in its ability to deplete
tissues of excess free cholesterol and eventually lead to the delivery of this cholesterol to
the liver (Glomset, J, Lipid Res., 2 (1968) 155-167). This has been supported by
30 experiments showing efficient transfer of cholesterol from HDL to the liver (Glass et al.,
Circulation, 66 (Suppl. II) (1982) 102; MacKinnon et al., J. Biol. Chem., 261 (1986)
2548-2552). In addition, HDL may serve as a reservoir in the circulation for apoproteins
necessary for the rapid metabolism of triglyceride-rich lipoproteins (Grow and Fried, 1.
Biol. Chem., 253 (1978) 1834-1841; Lagocki and Scanu, J._Biol. Chem., 255 (1980)
35 3701-3706; Schaefer et al.,, J. Lipid Res., 23 (1982) 1259-1273). Accordingly, agents
which increase HDL cholesterol concentrations are useful as anti-atherosclerotic agents,
particularly in the treatment of dyslipoproteinemias and coronary heart disease.



A carrpound according to claim21 which is

3-(2-et hyl - 6- net hyl phenyl ) - 1- et hyl - 2- t hi oxot et r ahydr opyri m di n- 4- one.
-7- 35 A conpound according to claim 1 which is
3-(2-fluorophenyl)-1-ethyl -2-thi oxo- t et rahydr opyri m di n- 4-one.

- 16- 97/ 32855 PCT/US97/02281

PCT/ US97/ 02!’8’1’7’3‘2"\Qp us 4,927,451 clainms benzoate substit uted
dirhydrouracil| derivatives (1) possessing her bi ci dal activity J[err]

wherein Rlerr] is hydrogen, alkyl, cycloalkyl, alkenyl or CFlerr]; Rerr]
i s alkyl, cycl oalusyd 927?451th benzoa:evsutﬁﬁﬁtdaxdlhydﬁﬁﬂcﬂ]dmﬁaubwpﬂ&sesﬁhgal kyl,

Rerr] is h W IkyI X is hal ogen, Y is hydrogen, al kyl ,
hal ogen; I'S oxy en or sul fur. 10 US patent 4,588,729 cl al ns
di hydr our aC| | derivatives of the followng fornula as anti convul sants
[err]
1 :[ Y ®
s co,n3
1

wherein R! is hydrogen, alkyl, cycloalkyl, alkenyl or CF3; R2 is alkyl, cycloalkyl, alkenyl,
or aralky}; R3 is hydrogen or alkyi, R4 is hydrogen or alkyl, X is halogen, Y is hydrogen,
alkyl, or halogen; and Z is oxygen or sulfur.

10 US patent 4,588,729 claims dihydrouracil derivatives of the following formula as
anticonvulsants

Rl R2
e

B’.N\“'N‘A
X

15 wherein X is oxygen or sulfur, R1, R, and R3 are independently hydrogen or alkyl, One
of AandB is

20  where Y1, Y2, and Y3 are independently hydrogen, alkyl, nitro, amino, carboxyl, or

halogen, and the other is
Zl
N
22
\,\Z3



157 wherein X is oxygen or sul fur,
i ndependently hydrogen or al kyl, One

Terr] 20 where Y[err], Y[err],

fﬁl@%}‘ég% JBEE\QS Rlerr] are

and Elhre | rfdependent | y hydr ogen,

al kyl, nitro, am no, carboxyl, or
Zl [err] [err] 5

hal ogen, and the other is
wherein Y is oxygen oPCEMSPI28IR] er ]

Is perfl uoroa“vﬂﬂ and Rlerr] and R err] are independently hydr ogen,
al kyl, cycloal kyl, aryl, aralkyl or a heterocyclic noiety. The
Japanese pat ent 55108858 di scl oses herbicidal utility for conmpounds of the
formul a: where Z1, 72, and Z3 are independently hydrogen, alkyl, hil8genf¢ CF3.

The published European patent application EP 0 103 436 discloses the anticancer 5~
perfluoroalkyl dihydrouracil derivatives below:

R¢
19

Rl/
Y

wherein Y is oxygen or sulfur; Reis perfluoroalkyl; and R! and R? are independently
hydrogen, alkyl, cycloalkyl, aryl, aralkyl or a heterocyclic moiety.
The Japanese patent 55108858 discloses herbicidal utility for dihydrothiouracil

10 derivatives of the formula:

R? R*
oﬁ)gr R?

R"NTN‘R
z

wherein Z is oxygen or sulfur; R and R! are independently alkyl, aryl, cyclohexyl or
15 substituted phenyl; and R2, R3, and R4 are independently hydrogen or alkyl.
Japanese patent 63066173 discloses a method of preparing uracil derivatives of the

formula:

20

e
R2 ,N N, R!
T

wherein R! is hydrogen, alkyl, aryl, or vinyl; R2 is hydrogen, alkyl or aryl; and Y is O, S
or NH. The compounds so prepared have antiviral, anticancer, antibacterial or insecticidal
activity. Compounds of the present invention are not prepared by this process.

25
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independently alkyl, aryl, cyclohex ~ "tjut ed phenyl; and
Rlerr], Rerr], and R err] are ind .endeﬁFF%W rogen or alkyl. The

di scl osed conpounds i nclude those where Ris nethyl or allyl, Zis S,
Rlerr] is 4- hl or ophenyl and R2, R3 and R4 are hydr ogenusship22st
Japanese pa?’v&?mé?g%ln di scl oses a nethod of preparing uracil derivatives
of the formul a: [err]
wherein R err] is hydrogen, alkyl, aryl, or vinyl; R2 is hydrogen, alkyl or
aryl; and Yis O S 20 or NH TSemmseypttielresionpr epared have antiviral,
anticancer, anti W1 ' . . LA of the
present inventi oﬁﬂ%‘rﬁgﬁ%&“ 8’5‘2%@?@%@@ﬂﬁ#gsg?ggggé%hﬁ&sumwﬁgg? %Schri ft
fur Chenie, WwopkNdEPYEmidin4-ones ofgherfonnylaio76) di scl oses 1- (nethyl,

ethyl, isopropyl or n-butyl)-3-phenyl-2-thioxotetrahydropyri m di n-4-one.
Synt hesi s 1985, pp 686 to 688 al s®di oses 1l-(ethyl or
n-butyl)-3-phenyl - 2-t hi oxot et rahydgopyri i di n} 4-. 25 one.

Aryl i dene-thiazolidine derivatives e _Neen Nlescri bed by WO 94/29287 for
t he treat nent of atherosclero l's. R
/.

- 3- S Summary of the Invention
The inven{ion is based on the discr¥erg3that a group of substituted
2- t hi oxo- tetrahydropyrim di n-4-ones of the fornula: 5 '

[er"""r] | 10 wherein Z is oxijﬂ_‘@rs%rﬁl %ﬁﬁ d Rerr] are
r

wherein: R is C1—Cg alkyl or C2-Cg alkenyl; and
R1, R2, and R3 are independently hydrogen, halogen or lower alkyl;
methods of increasing serum HDL and treating atherosclerosis and the conditions

10 associated with atherosclerosis, and a pharmaceutical composition therefor.

The most preferred compounds of this invention based upon their potency and
overall activity profile in the standard experimental test model are:

3-(2,6-dimethylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one,

3-(4-chloro-2-methylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,

15 3-(2-chloro-6-methylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(5-chloro-2-methylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(2-ethyl-6-methylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(2-fluorophenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(2-isopropylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,

20 1-allyl-3-(2,6-dimethylphenyl)-2-thioxotetrahydropyrimidin-4-one, and
3-(2-ethyl-6-isopropylphenyl)-1-ethyl-2-thoixotetrahydropyrinmidin-4-one. .

Detailed Description of the Invention

25 The compounds of the invention can be prepared readily according to the following
reaction scheme or modification thereof using readily available starting materials, reagents
and conventional synthetic procedures. It is also possible to make use of variants of these
process steps, which in themselves are known to and well within the preparatory skill of
the medicinal chemist. In the following reaction scheme (Scheme I) X is a halogen, and R

30  isalkyl, alkenyl, or alkynyl as defined hereinabove.

- This Sheet Has Been Replaced
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[efr] wher ei n: Ris (Jerr]-Cerr] alkyl or err]-Cerr]
al kenyl ; and Rlerr], Rerr], and R err] are
"i ndependent |y hydrogen, hal ogen or |ower alkyl are useful as
pharmaceuticals. The invention contenpl ates nethods of increasing serum HDL
10 and tre%&g.gsﬁ?eroscl erosis and the conditions associ RCEBUSHHRE

a

at heroscl erosi s, and a phar maceuti cal conposition therefor. The
l-nvention al so provides the 2- t hi oxot et rahydr opyri m di n-4- ones of
the said fornmula wherein R, Rerr], R[err! and R[err] are as defi ned
above subject to the provisos that, if I Rerr], Rerr] and Rerr] is
chlorine in the para position whilst the other two of R err], Rerr]
and R[err] are hydrogen, then kS Ot her than methyl 15 and allyl and, if
Rlerr], Rlerr] aXd RieoLi are.api.’[i@ﬁ;dr ogen t e Depoither Rban nexhy!

et hyi, | soprop # and n-butyl, as new corrpou&%s. @b) The nost
preferred conpounds this invention based upon al nd

overal | activity profile in the standard experinental test
3-(2, 6-di met hyl phenyl)- 1 -ethyl-2-thi oxotetrahydropyrim di

3- (4-chl oro- 2- net hyl phenyl )- 1 -ethyl-2-thioxotetrahydropyrimy R ‘1‘[':- 4-one,
3-(2-chl oro-6-net hyl phenyl)- 1 -ethyl-2-thioxotetrahydropyri '39( - one,
3-(5-chl oro- 2- net hyl phenyl )- 1 -ethyl-2-thi oxotetrahydropyri N-dasPne,

3-(2-ethyl -6-nethyl phenyl)- 1 -ethyl-2-thioxotetrahydropyri# di n-4-one,
3-(2-fluorophenyl) - B hyl - 2-t hi oxot et rahydrgpyri m di n-4-one, 25
3-

(2-1sopropylp yl )t 1 tethyl-2-thi gtot etHahgdropyri m di n- -one%l H
\gﬂﬁwl ) pddt hiﬂi}xa Ny tretycom di n-4g8he-Ngpti~g
o 0. .

1-allyl-3-(2,6-4i
3- (2-ethyl - 6-i Bopyopyl pgenyl )= I-et hoigxot et r ahydriofy/ F&npdl di g 4- one.
Detai |l ed Descripgia on of the Inventiong3 The co nds of the

I nvention can be pregzr ed readily according to th{iaf ol | owi ng b reaction
schene or nodificati t hereof using readily avai a)bl e starting material s,
reagents and N-Sebstifntech Bgming agigs-(2p) arp psrparrd rhysreacting ithe eariespopdingifh| e

t o nmake use of hakwadids(i pwith the Bpeepriate amingd(ecees) SThrtreqetion isfeartied bu dithemeadl otes

oo, 0, A R iR GO R 0 b o e s B
35 is al kyl,hysrohalide foriged dpmas.te aliylatien forminentbe apvnetiydeohalide (26as & side
-4- product. The N-alkyl B—amino acids (2a) and the amine hydrohalide (2b) are reacted with
the isothiocyanates as crude product mixtures. Reactions of (2a) and (2b) with
10  isothiocyanates are carried out in chloroform or methylene chioride in the presence of a
base such as triethyl amine at reflux for 3 hours. The reaction affords a mixture of the
thioureas (3a) and (3b) . The thioureapropionic acid (3a) is extracted as its salt into aqueous
base such as sodium hydroxide. Acidification affords the pure acid (3a). Cyclization of (3a)
to the thiouracil (4) is accomplished either by refluxing in acetone containing 2%
15  hydrochloric acid for 18 hours or by ‘the action of wrifluoro acetic anhydride at 0 °C for 3
hours followed by stirring at ambient temperature for 48 hours. Purification of (4)is
achieved by crystallization from an appropriate solvent or by flash chromatography
followed by crystallization.
The following examples are included for illustrative purposes only and should not
20  be construed as limiting to this disclosure. Other methods of synthesis may be apparent to
those skilled in the art. The various chemicals, reagents, and intermediates are ecither
commercially available or readily prepared by persons skilled in the art of organic synthesis
using standard literature procedures.



PCT/ US97/ 02281 WD 97/ 32855 [err]

Base N-Substituted [err]-am no acids (2a) are prepared
by reacting the corresponding [err]- 5 hal o acids (1) with the
appropriate am ne (excess). The reaction is carried out either neat or

in water at anbient tenperature for 18 hours. One equi val egdrnsso7od281 am ne
scavenges tWO97B2855 hyqrohal i de forned during the alkylation forming the
am ne hydrohalide (2b) as a side product. The N-al kyl [err]-am no
acids (2a) and the am ne hydrohalide (2b) are reacted with t he

i sot hi ocyanates as crude product m xt uEgsspldactions of (2a) and (2b) with
10 isothiocyanates are carried out in chloroformor nethylene chloride in
the presence of a . base such as triet hxl am ne at ref|ux for 3 hours.
The reaction af fbfZ8-Rimethyiphenyl)-1tethyl-2-thigxotetrahydropyyimidindzene = The

t hi oureapropionic acid (3a) is extracted as its salt into aqueous base
such as sgdi um hydr oxi de. Acidification gf flords the pure acid (3a).
Cyclizatidon of (3a) to the thi ouraél‘ﬁp (4) is acconplished either by
refluxing in acetone containing 2% 15 hydrochl oric acid for 18 hours or

by the action of trifluoro aceti @-Ehiusiino@piohic@iarr]C for 3 hour s
followed by stirring at anbient tenperature for 48 hours. Purification of
(4)is achi eved by crystallization froman apiro riate solvent or by

flash chromatlogeepleg solution ¢f 100 e aausguscatplaraing (70:%), chehloropropionic acid (31.5

10 g) was added portionwise while stirring over 10 minutes. The mixture was stirred at
ambient temperature for 18 hours. The mixture was then evaporated to a viscous oily
residue (45 g). The product consisted of a 1:1 mixture of 3-cthylaminopropionic acid and
ethylamine hydrochloride. This product mixture was used without further purification for
the preparation of the title compound in step 2, and for preparation of the title compounds

15 described in Example 2 through Example 8.

Step 2

3-[3-(2,6-Dimethylphenyl)- 1-ethylthioureido]propionic acid
20
A mixture of 3-ethylaminopropionic acid (19.8 g), 2,6-dimethylphenyl}-isothiocyanate
(16.3 g), triethylamine (20 g) and methylene chloride (200 mL) was heated at reflux for 3
hours. The cooled reaction mixture was extracted with 1 N NaOH (150 ml). The aqueous
layer was separated and acidified with 2N HCl. The solid formed was collected by
25 filtration. Recrystallization from ethanol afforded the title compound (11 g) as a white
solid, m.p. 115-118°C.
Anal. Calcd. for C14Hg9N2028S: C, 59.95; H, 7.19; N, 10.00.
Found: . C, 5957, H,7.22; N, 993.
Mass spectrum (EI, M.H) m/z 280.
30

Step 3
3-(2,6-Dimethylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one
35  3-[3-(2.6-dimethylphenyl)-1-ethyl-thioureido]propionic acid (12 g) was dissolved in

acetone (245 mL). Conc. HCI (5 mL) was added and the mixture was heated at reflux for
18 hours. The reaction mixture was evaporated to dryness. The residue was dissolved in

6



The foll ow ng exanples are included for illustrative purposes only and
shoul d not 20 be construed as |limting to this disclosure. Oher nethods
“of synthesis may be apparent to those skilled in the art. The various
chem cals, reagents, and internedi ates are either comer ci al |
avail able or readi|y prepared by persons skilled in the ar t PERUSHIHY:
synt hesi s WO standard literature procedures.

WD 97/ 32855
PCT/ US97/ 02281 Exanmple 1

3- (2, 6- Di et hyiopihpiagd ghidridet(h§Q mb.),tand ovashed: witth I NAGH. | Tie wirganis- phase wassdried
Step 1 over anhydrous magnesmm sulfate then 3eviapdidtk ﬁbneﬁheisl OTMeC sélfd Owas

EEREEy etk e xp apntb gehe PE

The m xture vvat243126 ed at ambi ent tenperature for 18 hours. The
m xture \NaSsthAaale@ﬂa@rfa;t@ﬂHfasNzDsn scogseqid; H, 6.92; N,aeiedue (45 g). The

product consisfed.,of a 1.1 m xture of nic acid and
et hyl am ne hydi’%‘ﬁ'ﬂr ori de. Th| S pr oductérﬁﬁfg%%ggﬁw t hout further
purification fWuassspectrunhElpMeDanw/at263n of the title conpound in step 2, and

for preparation of the title conpounds 15 described in Exanple 2 through

Exanpl e 8. Example 2 Step 2

10
3-(4-Chloro-2-methylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one

3-Ethylaminopropionic acid (19.8 g) was recacted with 4-chloro-2-methylphenyl-
isothiocyanate (20 g), tricthylamine (20 g) ,and methylene chloride (250 mL) according to
15  the procedure described in step 2 of Example 1 to give 12 g of 3-[3-(4-chloro-2-
methylphenyl)-1-ethyl-thioureido]propionic acid. The product (12 g) was dissolved in
acetone (245 mL). Conc. HCI (5 mL) was added and the mixture was heated at reflux for
18 hours. The reaction mixture was evaporated to dryness. The residue was dissolved in
methylene chloride (100 mL), and washed with 1 N NaOH. The organic phase was dried
20 over anhydrous magnesium sulfate, then evaporated to dryness. The solid was
recrystallized from ethanol. The title compound (8 g) was obtained as a white solid., m.p.

133-136° C.
Anal. Calcd. for Cj3HsN2CIOS:  C, 55.15; H, 5.33; N, 9.88.
Found: C, 55.22; H, 5.35; N, 9.91.

25  Mass spectrum (EI, M.Y) m/z 282.
Example 3

3-(2-Chloro-6-methylphenyl)-1-ethy)-2-thioxotetrahydropyrimidin-4-one
30

The title compound was prepared by the procedure described in Example 2 using 30 g of
2-chloro-6-methylphenyl-isothiocyanate, triethylamine (30 g),and methylene chloride (250
mL) to give 19 g of 3-[3-(2-chloro-6-methylphenyl)-1-ethylthioureido}propionic acid. A
13 g portion of this intermediate compound was used to obtain the title compound.

35  Purification was achieved through crystallization from ethanol. The title compound (6.9 g)
was obtained as a white solid., m.p. 141-144° C.



3-{3-(2, 6-Di net hyl phenyl ) -1-et hyl t hi our ei do] propi onic acid 20 A

m xture of 3-ethylam nopropionic acid (19.8 g),

* 2, 6-di met hyl phenyl -i sot hi ocyanate ~  (16.3 g), triethylamne (20 g) and
met hyl ene chloride (200 nL) was heated at reflux for 3 hours. The
cool ed reaction mxture was extracted with 1 N NaCH (150 mtyussmeazsaqueous
| ayer was WQIWEBBd and acidified with 2N HCl. The solid formed was
collected by 25 filtration. Recrystallization from ethanol afforded the

title conpound (11 g) as a white solid, nmp. 115-118[err]C.

énal . Cal cd. gl @Bﬁarﬂaftgrl-n]sﬂli@oslo[esbﬁis H, 5.83; §99.88; g 9; 19; N %/g 00.
oun Ss

spectrum (EI, FRM% 1) mz 280. 30 © 3586 Hl_k 3Z 13298&'

Step 3 Mass spcctmm (EIl, M. *) m/z 282.

3-(2, 6-D et hyl phenyl ) - 1- et hyl - 2-t hi oxot et r ahydr opyri m di n-4-one 35
3-[3-(2, 6-di net hyl phenyl )-1-ethyl -t hi oureido]propionic acid (12 g) was

di ssolved T'n acetone (245 nmL). Conc. HO (5 nL) was added and the
m xture was heated at reflux for Bampledk s. The reaction mixture was
evaporated to dryness. The residue was dissolved in

6

PCT/ Us97/ 02281 3~ Spphlprpsdmmethylphenyl)-11ethyl-3-thioxotetrahydropypimidindaone. . 1o 4
with 1IN NaOH. The organi c phase was dried over anhydrous magnesi um
sul fate, tzhenmuawompbdnd al uepﬁedsbyiﬁb mddee@:ﬂ:edm efzzheﬁhguzzeg of rom

Toa 126 C 5 SRR i‘%ekrviv&ehxl o fﬂ g P and el§iche gigordg (150 .,
N, 10. 68. mlyde give 7.6 g of 3-[3-(5-chloro-2-methylphenyl)-1 @xyl@@uﬂ@o]ptpplenﬂ acid\ A
10. 63. V25 g ioREon” SMiis-interifedié coinpBind w8 used to obtain the title compound.

Purification was achieved through crystallization from ethanol. The title compound (2.5 g)

15 was obtained as a white solid., m.p. 142-145° C.

Anal, Calcd. for C13HsN2CIOS: . C, 55.21; H, 5.35; N, 9.91.

Found: C, 55.31; H, 5.32; N, 9.80.

Mass spectrum (El, M.1) m/z 282.

20
Example 5

3-(2-Ethyl-6-isopropylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one

25 The title compound was prepared by the procedure described in Example 2 using 21.5 g of
6-isopropyl-2-ethylphenyl-isothiocyanate, triethylamine (20 g), and methylene chloride
(250 mL) to give 15 g of 3-[3-(6-isopropyl-2-ethylphenyl)-1-ethylthioureido}propionic
acid. A 14 g portion of this intermediate was used to obtain the title compound.
Purification was achieved through crystallization from hexane-ethyl acetate. The title

30  compound (2.2 g) was obtained as a white solid., m.p. 129-132° C.

Anal. Calcd. for C17H24N20S: C, 67.07; H, 7.95; N, 9.20.
Found: C, 67.14; H, 7.96; N, 9.21.
Mass spectrum (EI, M.Y) m/z 304.

35



Exanple 2 10 3- (4- Chl or o- 2- net hyl

phenyl) - 1-et hyl - 2-t hi oxot et r ahydr opyri m di n- 4- one
*3-Et hyl am nopropionic acid (19.8 g) was reacted with
4-chl oro- 2- et hyl phenyl - i sot hi ocyanate (20 g), triethylamne (20 g)

, and net hyl ene_chl ;l de (250 nL) according to 15 t he proceOTU8I78228%r i bed
|n step20f f?ﬁ?é to give 12 g of 3-[3-(4-chloro-2-
met hyl phenyl ) - 1- et hyl -t hi our ei do] propi oni ¢ acid. The product (12 g) was

di ssolved in acetone (245 nL). Conc. HCl (5 nL) was added and the
m xture was heated at reflux for 1Bxdimpl¢e 6. The reaction m xture was
eévaporated to dryness. The resi due was dissolved in nmet hyl ene chl ori de

(100 nL), and washed with | or i.c phas S dr| 2 over
anhydrous magnest{frEtayir¢-get {PA’@HYB\',I; 5'?3&??2-@"965)&#9% op¥Him U!’St?
recrystallized fromethanol. The title conmpound (8 g) was obtained as a

%poﬁﬁ%gsgige bl’—'i the ﬁgigdure%k&ﬂed ftPExample 2 using 20 g of

white soli
Jerr] H[err N[erp‘]u
C, 55.22; H, S‘h}'“‘%@ '@Yb&eﬂykﬁmh'%ﬁ‘g'e‘e B Pﬁ?ﬂe (%) 0. M“f‘é‘i‘ﬁ“]{mﬁﬁghﬁéf'z (250
Exanpl e 3 mlL) to give 20.5 g of 3-[3-(2-ethyl-6-methylphenyl)-l-cﬂnyltlnourexdo]ptopxomc acid. A
71 o A e i s i oy e
using 30 g of achi gl ﬁ%ﬂﬁ@%‘] M‘ﬁ’lc(‘i'wg‘ﬁ‘gt(gng?”f‘% Re
(30 9g), andurrethlyﬂeenﬂadclnip.r'ZWQSO m.) to give 19 g of
3-[3-(2-chl OrOAﬁslr@h&"f&ﬁ %&N ,Oset hyl & heie: &, @0199'1‘990(1@' c acid. A 13
g portion of this inter a conpoum(?%.gi btain the title
compound. 35 Fowndi fi cati on was achie gl'? cS{y 9% i zation from
et hanol . The tMassspearmo@ioM(16 n¥z §76. was obtained as a white solid.,
mp. 141-144 C 7

15

Exampie 7
3-(2-Fluorophenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one

20  The title compound was prepared by the procedure described in Example 2 using 20 g of
2-fluorophenyl-isothiocyanate, tricthylamine (20 g), and methylene chloride (250 mL) to
give 12.5 g of 3-[3-(2-fluorolphenyl)-1-ethylthioureido]propionic acid. A 10 g portion of
this intermediate was used to obtain the title compound. Purification was achieved through
crystallization from hexane. The title compound (4.9 g) was obtained as a white solid.,

25  m.p. 101-104° C.

Anal. Calcd. for C12H12N20S: C, 57.12; H, 5.19; N, 11.10.
Found: C, 57.38; H, 5.05; N, 11.16.
Mass spectrum (EI, M.Y) m/z 252.

30
Example 8

3-(2-Isopropylphenyl)-l-ethyl-z-thidxotetrahydropyrimidin-4-one

35  The title compound was prepared by the procedure described in Example 2 using 20 g of
2-isopropylphenyl-isothiocyanate , triethylamine (20 g) ,and methylene chloride (250 mL)
to give 12.5 g of 3-{3-(2-isopropylphenyl)-1-ethyl-thioureido]propionic acid. An 11 g
portion of this intermediate was used to obtain the title compound. Purification was

9



PCT/ US97/ 02281 WD 97/ 32855 Anal . Calcd. for (Jerr]JHerr]Nerr]C CS:
C, 55.15; H 5.33; N, 9.88. Found: : C
"55.06; H, 5.34; N 9. 86. Mass spectrum (EI, MJ[err]) mz 282. 5
Exanpl e 4

3- (5-Chl or o- 2- net hyl phenyl ) - 1- et hyl - 2-t hi oxot et r ahydr opyr ipOIiiSe7/6228ine 10
The title CWHM was prepared by the procedure described in Exanple 2
using 9.2 g of 5-chl oro- 2- met hyl phenyl -i sot hi ocyanate, triethylam ne
(10 g) and nethyl ene chloride (150 m.) to give 7.6 g of

3- [ 3- ( 5- chl or gehievew thrpid ghtveysyalijzafioncfirday héxana (The tide tompnnd (.6 glawedsdbiatked asa 7. 0

g portion of mbgsliﬂ e;nrﬁeqmtlﬁo@rrpound was used to obtain the title
conpound. ury freatro s.achi eved thrqugh cry lization from
ethanol . The k& ﬂnﬁbtﬁgh\é\@?%&g) 16, %%égv ﬁb?-g?n‘gdﬁ}ag-a white solid.,

m p. 142-145[ Eoudd: C. Anal . Cal cdC, 6529(He7.23+Ne10.10\ err] Cl OS: C,
55.21; H 5. 3§; + UsHk C, 55.31; .
H, 5.32; N,§ Q%a(g%ngu%@ls'y's)p@t%ﬁ] (El, M[err]) mz 282. 20

Exanpl e 5 3-(2-Ethyl -6-isopropyl

phenyl ) -1-et hyl - 2-t hi oxot etrahydropyri m din-4-one 25 The title conpound
was prepared by the procedure described in Exanple 2 using 21.5 g of

6- i sopropyl - 2- et hyl phenyl -i sot hi ocyanat%",ﬂmph%t hyl am ne (20 g), and

met hyl ene yghl ori de (250 m.) to give 15 g of

12 g portion of CHAUGABRERclaATRERY RS Ser RNy P iniin-4:080 s

Purification was achi eved through crystallization from hexane- et hyl

acetate. The title 30 conpound (2.2 Q) jobtai ned as a white solid.,
mp. 129-132[err]C Anal . Calcd. for err]Herr] N err] CS: C, 67.07,
H 7.95; N, 9.20. Found: . . C, 67.14; H
7.96; N, 9521. Mass spect r um3¢Adlylaminpprepipnic agid 304. 35

To a cooled solution of 125 mL aqueous allylamine (60 %), 3-chloropropionic acid (20 g)
was added portionwise while stirring over S minutes. The mixture was stirred at ambient
temperature for 72 hours. The mixture was then evaporated to a viscous oily residue (40

20 g). The product consisted of a 1:1 mixture of 3-allylaminopropionic acid and allylamine
hydrochloride. This product mixture was used without further purification for the
preparation of the title compound in step 2.

Step2
3-[1-Allyl-3-(2,6-dimethyiphenyl)-thioureido]propionic acid

A mixture of the 3-allylaminopropionic acid (21.9 g), 2,6-dimethylphenyl-isothiocyanate
(19 g), triethylamine (20 g) and methylene chioride (200 mL) was heated at reflux for 3

30  hours. The cooled reaction mixture was extracted with 1 N NaOH (150 mL). The aqueous
layer was separated and acidified with 2N HCl. The solid was collected by filtration. 13.5
g of the title compound was obtained and used without further purification for the reaction
in step 3.

10
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* Exanple 6 3- (2- Et hyl - 6- et hyl

phenyl)-1-ethyl - 2-t hi oxot etrahydropyrimdin-4-one 5 The title corrpound
was prepared by the procedure described in Exanple 2 usi ng PR

2- et hyl - 6- ne‘FWV%yI -isot hiocyanate, triethylamne (20 g), and net hyl ene

chloride (250 m) to give 20.5 g of

3-[3-(2-et hyl - 6-net hyl phenyl ) - 1- ethylthloureldo]proplonlc acid. A 10 g
portion of this internediate was used to 8ekpdin the title conpound.
Purification was achi eved t hrough crystallization fron1hexane The

title conpound (2.8 ; was_obt ai ned as 10 . white solid

74-T77[err]C Ma yl- ?cQ»édlm%M'q"@W!)ﬁ &P}R{%‘E#‘P@@PWW“BS'% H,
7.29; N, 10.14. Found: C, 65.02; H 7.33
N, 9.99. 5 Kivsscodpedcsphution £ triflubtoheetic pdhydfide A9 g), Was added 9 g of 3- [l-allyl-3-

Exanpl e 7 (26-dimethylphenyl)-thipurcido ropxomc id. The reaction mixture was stirred at 0-5° C
Ridkbay sty cgaeunring chon e gk
2-f | uor ophenyl wyvdhmtscwrﬁz% bﬂskﬁeétmﬂl aaturated NaiGO3 soliione and camciedhwith i de
ng)g ?g)ffgoro ré@n Cil}%flg% |dJ | oure d organic P hafeo‘r‘l'?s dried oyer anhldmus%? cs(l)lgnof
Chi s\ ot er i LStk siafomisd i Bl PUHGRAG Wik tistt i Qh chrofhabgraphy o

achi eved t hr ougilica gel @ty FaCHRER, § MFQH)OHCH@!@HWWTWtWM affordsduthel "Glﬂ 9

]9) was obt ai ne 15 a§‘i|\+|ﬁte’soﬁ§ mpr'r‘g 91%9@®1- 104 C. Anal o Cal cd.
for Jetrifelr etf#ii rfagiamiéoﬁ ", 585]6% Heslin Q021  Found:
| " Found: C, 65.43; H, 6.55; N, 10.29.

15 Mass spectrum (EI, M.*) m/z 274.

Pharmacological Assay

20 The ability of the compounds of this invention to increase blood serum HDL levels
was established by the following standard experimental procedure for determination of
HDL cholesterol:

Male Sprague-Dawley rats weighing 200-225 g are housed two per cage and fed
Purina Rodent Chow Special Mix 5001-S supplemented with 0.25 % cholic acid and 1.0 %

25  cholesterol and water ad libitum for 8 days. Each test substance is administered to a group
of six rats fed the same diet with the test diet mixed in as 0.005 - 0.1 % of the total diet.
Body weight and food consumption are recorded prior to diet administration and at
termination. Typical doses of the test substances are 5 - 100 mg/kg/day.

At termination, blood is collected from anesthetized rats and the serum is separated

30 by centrifugation. Total serum cholesterol is assayed using the Sigma Diagnostics
enzymatic kit for the determination of cholesterol, Procedure No. 352, modified for use
with ninety-six well microtiter plates. After reconstitution with water the reagent contains
300 UA cholesterol oxidase, 100 UA cholesterol esterase, 1000 U/l horse radish
peroxidase, 0.3 mmoles/l 4-aminocantipyrine and 30.0 mmoles1 p-

35  hydroxybenzenesulfonate in a pH 6.5 buffer. In the reaction cholesterol is oxidized to
produce hydrogen peroxide which is used to form a quinoneimine dye. The concentration
of dyc formed is measured spectrophotometrically by absorbance at 490 nm after

11



‘Mass spectrum (EI, MJ[err]) mz 252. 30
Exanpl e 8
*3-(2-1sopropyl phenyl) - 1-et hyl - 2-thi oxot et rahydropyri m di n-4-one 35 The
title conpound was prepared by the procedure described in Exanple 2 using
20 g of 2-i sopropyl phenyl -i sot hi ocyanate , triethyl 2amSI38yy) , and
net hyl ene cWPS?AHWES (250 ni) to give 12.5 g of
3-[3-(2-isopropyl phenyl)-1-ethyl-thioureido]propionic acid. An 11 g
portion of this internmediate was used to obtain the title conpound.
Eé[l_} LISSC) ?} ngs\iﬁéubaﬁ%nﬁt??zs *C for 30 minutes. ﬁ‘_hc concentration of cholcstc{ol lulra_s de:ennﬁe? for

. chi e .crystallization from
hexane. The ti?ﬁcg\g‘({gm %ﬁg%%vgm@cg%ge%%l%gpéﬁégﬁg%égmx . Wite solid.,
mp. 118-122 C atholesigrol jconcantratigng r ] |sprupy jany dlevetntged byC sepamtion: ofH,
7.29; N, 10. 13jipoprotein tlakses! by fast protein liquid chromatography (FPLC) ufing @ modfficatibn of 23;
N, 10.10. 5 &%%m%ﬁ%?ﬁ#{&&ﬁ'z 14id Reb 52 Tido15 §5-866. A 25 1 sample of serum is

A #5237 eednpo Swerpic 2 ptone: (Phaancioh o Frcs iy gl b of
Step 1 15 005 M Tris (2-amino-2-hydroxymethyl-1,3-propAiddiohauit OIS'M podiith chidfildlat a
To. & cool ed SOl L oPb.s il TAEHRH SuRhl 1 ABARIBE WA BIHAESMBARLS" ©
cholesterol reagent pumped at 0.2 mi/min. The combined eluents are mixed and incubated
10 on-line through a knitted coil (Applied Biosciences) maintained at a temperature of 45 *C.
The eluent is monitored by measuring absorbance at 490 nm and gives a continuous
absorbance signal proportional to the cholesterol concentration. The relative concentration
of each lipoprotein class is calculated as the per cent of total absorbance. HDL cholesterol
concentration in the serum is calculated as the per cent of total cholesterol as determined by
15  FPLC multiplied by the total serum cholesterol concentration.
The compounds of the present invention increase HDL cholesterol concentrations as
summarized in Table I:

12



was added portionwi se while stirring over 5 mnutes. The m xture was
stirred at anbient - tenperature for 72 hours. The m xture was then

* evaporated to a viscous oily residue (40 20 g). The product consisted of
a 1:1 mxture of 3-allylam nopropionic acid and allylam ne

hydrochl ori de. Thi.s. product mxture was used without furthd@®CTHTAI28Lt| on
for the wBr’é’B?;%tion of the title conpound in step 2.

Step 2 25

3-[1-Alyl-3-(2, 6-di met hyl phenyl ) -t hi ourei dol propionic acid A
m xture of the 3-allylam nopropionic aci drgpid 19 9),
2, 6-di mret hyl phenyl -i sot hi ocyanat e (19 g), triethylamne (20 g) and

nmet hyl ene chl ori de288—F3~—was—h :
cool ed reaction m kt Compaundrofr abt eddose h 1| Duxatiep (of 59 nl) HDke aqu
d

| ayer was separatefl andgaghple’ | €d] g 7 | . Thement | § “ehofestdroft €
filtration. 13.5 g of the tjtle conpound v(\@s cibtaﬁ ngd einld used
wi thout further pufification for fhe reactidn BYSH n Y (.q:crease
10 - )
PCT/ US97/ 02281 WJ 97/ 328%5 100 8 184
Step 3
1-Al 1yl -3-(2,6-di npthyl ph@nyl)-2-t hi 0¥ et rahydroByrini din-4- To a
cool ed solution of{triflu@toacetif anhgolridg (19.3 9), s addgegl 9 g pf

3-[1-al lyl-3- 4 100 3 76
5. 100 8 34
6. 100 8 60
7. 100 8 72
8. 100 8 108
9. 100 8 83
Pharmaceutical Compositon and Administration

5

This invention also provides pharmaceutical compositions comprised of 2-thioxo-
tetrahydropyrimidin-4-ones either alone or in combination with pharmacentically acceptable
excipients. Such compositions are useful in the treatment of atherosclerotic conditions such
as dyslipoproteinemias and coronary heart disease, in that they increase the blood serum

10 high density lipoprotein concentration of mammals treated with the compounds.

Any suitable carrier known to the art can be used to prepare the pharmaceutical
compositions. In such a composition, the carrier may be a solid, liquid or mixture of a
solid and a liquid. Solid compositions include powders, tablets and capsules. A solid
carrier can be one or more substances which may also act as a flavoring agent, lubricant,

15 solubilizer, suspending agent, binder, or tablet disintegrant. In powders, the carrier is a
finely divided solid which is in admixture with the finely divided active ingredient. In
tablets the active ingredient is mixed with a carrier having the necessary binding properties
in suitable proportions and compacted in the shape and size desired. Suitable solid carriers
are magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch,

20  gelatin, tragacanth, methyl cellulose, hydroxjvmethyl cellulose, sodium carboxymethyl
cellulose, a low melting wax, cocoa butter, and the like. Encapsvlating materials may also
be employed with the compounds of this invention, and the term "composition” is intended
to include the active ingredient in combination with an encapsulating material as a

13



(2, 6-di net hyl phenyl ) -t hi ourei do] propionic acid. The reaction m xture was
stirred at O-5[err]C for 4 hours, then stirred at anbient tenperature
“for 72 hours. The reaction m xture was poured into ice-Herr]O
basified with saturated NaHCO err] solution, and extracted with

met hyl ene chloride (100 nL). The organic phase was dried omeEwosyvhedr ous
magnesi um 1WO%BSAt e, then evaporated to a gum Purification was achieved
by flash chromat ography on silicagel (9: 1 =CHerr]d[err] : MOH.
Crystallization from hexane afforded the title conpound (4.2 g) as a

\é\'gl %g 5&' ' g 61%rﬂlu1§i%n Witf-or without A& carrfeft! Qﬂchcftﬂ'ﬁaﬁlﬁf lfe]uﬂd?‘iﬁrtﬂéﬁeﬁwr} glhe

65 43: H, 6.580 ﬁh%‘?QUCTSd'%E&ds"&'éHVF%Hﬂ“( El, M[err]) nfz 274.
Phar macol ogi cal AsSteyile lixfuid composmonsThelud)sdlmiops,mhspdnaomreanuis sykupishand

i nvention to. ieﬂﬁi’rﬁasﬂnebl:&ﬂﬁbuﬁéi wthi@hnbem%%my be di@saveét&bk-xs?&ﬁdd% %E

fol |l ow ng tangard exgaelrl men rocedure for .determ na,i?| H

chol est er o?’ ‘Sgaf'ﬂﬂué"@aﬁﬁ SYLE e, ey ?@”2‘6(5"]2'2'3 o are
housed two pemixupcofbath. ﬂ’e&ferably theRiguidhcanitsdsone itable K paicatal injeetidn) OWhée
AP T, 0 oo g Oy b e S ol

six rats fed Pﬁé‘xéﬁ‘ﬁgﬁﬁ}lﬁ&%}lﬁﬁmﬂég? Ivefits, Such %?mysF“&ﬁ’@g]O%SWL{mﬂe“% of
the total dietglycol. If desiseld; dispergions ofithie finelyldivisied compcunds can be mado uplinchgpedusr t 0
di et adm St Is@akdhQR s&ﬁﬁln%hrboxymed‘iﬁ Eéllulik k&ﬂﬂonTMh(&%mﬂW&§ skh il.

subst ances ar 00 term nat’i on,

col lected f roﬁf%‘égt}”ﬁ@f‘@%&] rcglpéosams Whichy éFuﬁ?‘T’% s@’@ﬂ%ﬂ”a?’eﬂ'%""ﬂ? can ‘b
centrifugati omnhﬂédtlalmmmnlemmmtmomhl orsubsisangews injectiog. t Inemasiyginstances a
Di agnostics iguid Waaa.\ Gorkd tnalyObe (428 ﬂﬁ&ﬁrm RR! bRl ssﬂ@'cﬁat medbd of

Procedure No. d|f|ed for use ninety-six well mcrotiter
pl ates. After ? "ution with water the reagent cont ai ns 300 U/ I
chol est er o oxi dasaheme-swosamwemmwwm sey@elfactiors including thelibiss h

per ox I gase ) vﬁma.ermlrveehﬁat&wnedi@nﬁm ﬁﬁﬂiﬂm&ﬁnh@ﬂw naﬁftchnd s&@nt of t&'BdnAftioh J
s oxi di zed t gene e 4» el o g g oy s bt smplpty- b
qui nonei ni ne &pwpoupds m@n&e inistered by anyfconiestignagl mewde,i ip pmtioularechterally,
S pect r ophot onpkeferably bhallpin the St GENgTetdér hBshled M Aainiriiered compounds can be in the
20 free form or pharmaceutically acceptable salt form as appropriate, for use as a
pharmaceutical, particularly for use in the prophylactic or curative treatment of
atherosclerosis and sequelae (angina pectoris, myocardial infarction, arrhythmias, heart
failure, kidney failure, stroke, peripheral arterial occlusion, and related disease states).
These measures will slow the rate of progress of the disease state and assist the body in
25  reversing the process direction in a natural manner.

It is preferred to prepare unit dosage forms of the compounds for standard
administration regimens. In this way, the composition can be subdivided readily into
smaller doses at the physicians direction. For example, unit dosages may be made up in
packeted powders, vials or ampoules and preferably in capsule or tablet form. The active

30 compound present in these unit dosage forms of the composition may be present in an
amount of from about one gram to about fifteen grams or more, for single or multiple daily
administration, according to the particular need of the patient. The daily dose of active
compound will vary depending upon the route of administration, the size, age and sex of
the patient, the severity of the disease state, and the response to the therapy as traced by

35 blood analysis and the patients recovery rate. By initiating the treatment regimen with a
minimal daily dose of about onec gram, the blood levels of HDL and the patients
symptomatic relief analysis may be used to determine whether a larger dose is indicated.

14
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PCT/ US97/ 02281 WO 97/ 32855 i ncubation at 25[err] C for 30 m nutes.

The concentration of cholesterol was determ ned for each serum sanpl e
‘“relative to a comercial standard from Si gna. HDL chol est er ol
concentrations in serumare deternined by separation of | i poprotein
cl asses by fast??pr otein liquid chromat ography (FPLC) using pcTrush7iopasati on
of 5 the WAYEAG: Kieft et al., J. Lipid Res., 32 (1991) 859-866. A 25
[-err]l sanple of serumis “injected onto Superose 12 and Superose 6

(Pharmacia), in series, with a columm buffer of 0.05 MTris

(2- am no- 2- hy dBasegi nigioh ythe a3 - presemed @abovel, )thea pribjedted daily slosk foo dbthomimia add a
flowrate of O ) 558! aBond 1, ! i

Boehri nger - Nan‘r’lﬁeemr?]m&e WT@E%F%}S%%?"I r‘eéé'sglh?ogﬁnp at lbé}gm\r{ﬁ# %yn_anq_wgm
conbi ned el uent®a ,M%at%aamg%%m'@smwm@w-m ough a knitted
coil- (Applied Biosciences) nmaintained at a tenperature of 45 err]C

The eluent is nonitored by neasuring absorbance at 490 nm and gives a
cont i nuous absor bance signal proportional to the chol esterol
concentration. The relative concentration of each lipoprotein class is
cal cul ated as the per cent of total absorbance. HDL chol esterol
concentration in the serumis calculated as the per cent of total

chol esterol as determned by 15 FPLC nultiplied by the total serum

chol esterol concentration. The conpounds of the present
i nvention increase HDL chol esterol concentrations as summari zed in
Table I:

15



12°
PCT/ US97/ 02281 WD 97/ 32855

I THIS SHEET HAS BEEN

‘Tabl e | Conpound of | REPLACED Qur ation of

HDL Exanpl e (my/ kg/ day) reatent

Chol est er ol PCT/USYOREE)
Level | ncr eWO&732855 (% 1.

100 8 184 2

100 8 126 T

100 What islaimed is: 199 ﬁ Sheet Has Been Repl
g : T
100 8 34

100 8 60 -1-

100 A compbund having the formula: 72 :

100 s 8 108 9.

100 8 83 o Phar maceuti cal

Composi ton and Administration 5
phar maceuti cal

pharmaceutically acceptabl e

IS invention al so provides

1
conpositions conpri ?‘cgi ofmoxo-
t et rahydr opyri m di n-4-ones either aﬁ’ﬁ’orjrh CRNbi nation with
A S
R2\9\R3

10

15

20

25

30

wherein: R is C1—Cg alkyl or Co-Cg alkenyl; and

R1, R2, and R3 are independently hydrogen, halogen or lower alkyl.

2-
A compound according to claim 1 which is 3-(2,6-dimethylphenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one.

3
A compound according to claim 1 which is 3-(4-chloro-2-methylphenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one.

| 4
A compound according 1o claim 1 which is 3-(2-chloro-6-methylphenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one.

-5-

- A compound according to claim 1 which is 3-(5-chloro-2-methylphenyl)-1-ethyl-2-thioxo-

tetrahydropyrimidin-4-one.

-6~
A compound according to claim 1 which is 3-(2-ethyl-6-methylphenyl)-1-ethyl-2-
thioxotetrahydropyrimidin-4-one.

| 7- -
A compound according to claim 1 which is 3-(2-fluorophenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one. .

16
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e

exci pients. Such conp05|t|ons ar
at heroscl erotic condi tions such

eat nent of
tei nem as and coronary

heart di sease, in that Tﬁlhﬁﬁeﬂchﬁms Ebd sejum 10 hi gh density
_ reat ed wth the conpounds.
can be used to preparEIUs93/02281

| i poprotein concentrati
Any suitable carrier kn
phar maceut | WQ97 9IRS ions. In such a conposition, the carrier may be

asolid, liquid or mxture of a solid andaliquid. Solid conpositions
i ncl ude powders, tablets and-capsules. A solid carrier can be one or
nore substances which may al so act as a f-Bavoring agent, |ubri cant

The carror i3 Rothd AR o JHCH whieh' G, EhssbhpbRRIS Lot ?’A@?LZ’

finely divi detetrﬂmimpmm idin-d@rent . In tabl ets the active i ngr edl ent is
mxed with a carrier having the necessary binding properties in

sui tabl e pJoportl ons and conpacted in thegshape and size desired. Suitable
solid carriers are nagnesi um car bona? magnesi um stearate, talc,
sugar, | act osé compeundgccopding tojckrimd whietHis ‘2@)’1‘3'8@‘3’6‘!'}°th pheny-Ztigxe: net hy|
cel lul ose, hydesmydropifinmidicaiohell ose, sodi um car boxynet hyl cellul ose, a
low nmel ting wax, cocoa butter, and the like. Encapsulating naterials may
al so be errpl oyed with t he conpounds of this invention, and the term
"conposi tion" is intended to includel®he active ingredient in

conbi nat i g WAlcbmpoundacepding wicldig 1rwetiicH is 31(2-@thyR6-isopropylphenyl)-1-cthyl-2-thioxo-
13

PCT/ US97/ 0228%“%@#@%%““ formul ati on, with or w thout other
carriers. Cachets may al so be used in the delivery of the

anti -atheroscl erotic nedi canent of this ktiventi on. Sterile

l'iquid conpos ginﬁﬁk%n rg¢Ps and
elixirs. The %téﬁn%?}gﬁndég}&h#ﬂﬁ%ﬁgﬁH%dg@)ﬂ{iwgf&énmgl&ﬁﬂﬁg%cﬁﬁm or su%ﬁended in
the 5 phr nhavinghighdensity. lﬂ?ﬂﬁ?!‘ﬂb‘ﬂf? tised EP“’ CREpisgkadM ‘%‘FW“@“W&FE?" fasterile
organi ¢ sol vembmpéuuaallyeﬁwtﬁbhhbﬁmobicdlﬁ;idnndﬁthémﬁhzy the liquid carrier is
one suitable for parental injection. Were t he conpounds are
sufficiently soluble they can be di ssol \69 irectly in normal saline with
or without the use of suitable org enlys, such as propyl ene glycol

or pol yethyl ene glycol. If des spysi ons of the finely divided
conpounds can be made-up in aqueous ﬁj&a h " ® sodi um car boxynet hyl

cellul ose solution, or in a SUItab| h as arachis oil. Li quid
pharmaceuti cal conpositions which a é‘s grile solutions or suspensions can
be utilized by intranuscul ar, |ntraper|toneal or subcut aneous
injection. In many instances a

20  wherein: R is C1—-Cg alkyl or C2—Cg alkenyl; and

R1, R2, and R3 are independently hydrogen, halogen or lower alkyl.

-12-
The method according to claim 11 wherein the compound used is 3-(2,6-dimethylphenyl)-
25  l-ethyl-2-thioxotetrahydropyrimidin-4-one.

-13-
The method according to claim 11 wherein the compound used is 3-(4-chloro-2-
methylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one.
30
-14-
The method according to claim 11 wherein the compound used is 3-(2-chioro-6-
methylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one.

S

A O
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liquid conposi tion form may be us ] ; preferred solid oral
et hod of adm ni stration. ‘ se dosage to be
enpl oyed depends upon several factors i nctlMBERg t he| host whet her in

ounds may be adm ni stered by any

conventional route, inp ar enterally, . preferably orally in the
formof tablets or capsules. Adnlnlstered conpounds can be in the 20 free
form or pharmaceutically acceptable sal-tsform as appropriate, for use as

a phar ”‘i’ﬁ@%&xﬁﬁ] acé%?&.+é69&'c§£Jny O&he&’éﬁ th é{: d%@éﬁ' . @ -Aorg gL ative

veterinary medi ci ne or oAt Hexdieei Replacehe nat ure and severity of the
condi tion bei ng tre f adm ni strati on aFeknsseezmsiti cul ar
active subswgr?g’ézgﬁ'pl oye “ﬁ“‘m

treat ment of and s el ae gl na pectorl myocCar di al
i nfarction, H\eﬂwmhﬁ?ﬂlh&eﬂ‘ﬂb%ﬁ"@om‘mh)ld&?% midin-giofey failure, stroke,

peri pheral arterial occlusion, and rel ated d| sease states). These
nmeasures wll slow the rate of progress gf the disease state and assi st the

body in 2 reversu&q t he process direction in a natural nanne

It is prefer Speording, (19 ¢ clajgs 4 § e Wheseis thsr compound nassd i 3r@reﬂ§f@‘§ndar d
adm ni str at i methylphesgt)ab-ethyl2-thidoteralydrdpptimidinpone.t i on can be subdi vi ded

readily into smal | er doses at the physicians direction. For exanple,
unit dosages nmay be nade up in packeted powders, vials or anpoul es and
preferably in capsule or tablet form Thd7-active 30 conpound present in
these unié dTRagrthodacsordifg tohelaimolp ehereinothe kByipdimd Rised &n3-(2-fludBphenyl)- 1anount

of from abou g teen grans or nore, for single or
; f::;;&’f‘f ﬂﬂ&ga?rﬁa cgwg}ménh-ti Lonk!

mul ti pl e dai tion, according to the particular need of the
patient. The daily dose of active compound wi || vary dependi ng upon
t he route of adm' nistration, the size, a¢® and sex of t he patient, the

severity of g&gmﬁ I ced by
35 bl ood a .S @%gﬁﬁwﬂr&arﬁgéﬁﬁr ﬁré’t‘%e&%ealkir:lﬁéﬁg?ﬁﬁ& mq
treatment’re &H’éﬁ‘ 'W”i"l’F yomidindenegai |y dose of about one gram the

bl ood |l evels of HDL and the patients synptomatic relief analysis my
be used to determ ne whether a |larger dogg. i s indicated.

14

PCT/ Us97/ 0228k psthed aseosding to lajme 41 wheeip e compoped tsed dyy Lipflyh3-Céne

pr oj ect ed daidinyethiyphenyD2-thioxdtetrahydnopyximidin-drartecr i nary use will be from about
25 to abgyt 200 m | ligrans/kilogram per day, and nore usual Iy, from about
50 to about 100 m I ligramns/ kil ogram per _Qa_y. '

The method according to claim 11 wherein the compound uvsed is 3-(2-ethyl-6-
isopropylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one.

25 -21-
A pharmaceutical composition which comprises a pharmaceutically acceptable carrierand a’
therapeutically effective amount of a compound of the formula:

o

R! |
N N.
Y YR
/. S
RZV\R3
30
wherein: R is C}~Cg alkyl or C2—Cg alkenyl; and
R!, R2, and R3 are independently hydrogen, halogen or lower alkyl.
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wherein Y is oxygen or sulfur; Ry is perfluoroalkyl; and R! and R2 are independently
hydrogen, alkyl, cycloalkyl, aryl, aralkyl or a heterocyclic moiety.
The Japanese patent 55108858 discloses herbicidal utility for compounds of the

0§>§( R®

R"NTN‘R
z

formula:

wherein Z is oxygen or sulfur; R and R! are independently alkyl, aryl, cyclohexylor
substituted phenyl; and R2, R3, and R4 are independently hydrogen or alkyl. The
disclosed compounds include those where R is methyl or allyl, Z is S, Rl is 4-
chlorophenyl and R2, R3 and R4 are hydrogen.

Japanese patent 63066173 discloses a method of preparing uracil derivatives of the

‘formula:

wherein R! is hydrogen, alkyl, aryl, or vinyl; R2 is hydrogen, alkyl or aryl; and Y is O, S
or NH. The compounds so prepared have antiviral, anticancer, antibacterial or insecticidal
activity. Comptunds of the present invention are not prepared by this process. |

Zeitschrift fiir Chemie, Volume 16, pp 148 to 150 (1976) discloses 1-(methyl,
ethyl, isopropy! or n-butyl)-3-phenyl-2-thioxotetrahydropyrimidin-4-one. Synthesis 1985,
pp 686 to 688 also discloses 1-(ethyl or n-butyl)-3-phenyl-2-thioxotetrahydropyrimidin-4-
one. -

Arylidene-thiazolidine derivatives have been described by WO 94/29287 for the

treatment of atherosclerosis.
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C|alm|DV\:hICh is 3-(4-chloro-2- rrethyl phenyl) - 1- et hyl - 2- t hi oxo-

tetrahyd

10

15

25

30

35

ropyrimdin-4-o0ne.
"R
| N T
N
R®R'
wherein: Ris C|-Ce alkyl or C2-Ce alkenyl; and

R!, RZ, and R3 are independently hydrogen, halogen or lower alkyl are
useful as pharmaceuticals. The invention contemplates methods of increasing serum HDL
and treating atherosclerosis and the conditions associated with atherosclerosis, and a
pharmaceutical composition therefor. The invention also provides the 2-
thioxotetrahydropyrimidin-4-ones of the said formula wherein R, R I, R2 and R3 are as
defined above subject to the provisos that, if one of Rl, R2 and R3 is chlorine in the para
position whilst the other two of R!, R2 and R3 are hydrogen, then R is other than methyl
and allyl and, if R1, R2 and R3 are all hydrogen then R is other than methyl, ethyl,
isopropyl and n-butyl, as new compounds.

The most preferred compounds of this invention based upon their potency and
overall activity profile in the standard experimental test model are:
3-(2,6-dimethylphenyl)- 1 -ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(4-chloro-2-methylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(2-chloro-6-methylphenyl)- 1 -ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(5-chloro-2-methylphenyl)-1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(2-etf1yl—6-methylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,
3-(2-fluorophenyl)-1 -ethyl-2—thioxotétrahydropyrimidin-4-on¢,
3-(2-isopropylphenyl)- 1-ethyl-2-thioxotetrahydropyrimidin-4-one,
1-allyl—i")?(z;6-dimethy1phenyl)-2-thioxotetrahydropyrimidin—4-one, and
3-(2-ethyl-6-isopropylphenyl)- 1-ethyl-2-thoixotetrahydropyrinmidin-4-one.

_ Detailed Description of the Invention
The coinpounds of the invention can be prepared readily according to the following
reaction scheme or modification thereof using readily available s}afting materials, reagents
and conventional synthetic procedures. It is also possible to-make use of variants of these
process steps, which in themselves are known to and well within the preparatory skill of
the medicinal chemist. In the following reaction scheme (Scheme I) X is a halogen, and R

is alkyl, alkenyl, or alkynyl as defined hereinabove.

-4
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15 REPLACED WO 97/ 32855
PCT/ US97/ 02281 -1- A -
conmpound having the formula: 5 [err] wher ei n: Ris - R
g[[gm Cerr] alkyl or C[grr] J Siinag drey lnvemish RE&rr],”
S A R e e A W S e
3-(2, 6-di n&éth;hb/ﬂifm@ylwn)dlﬂ.utlaidaybt-tﬂe tdrivmko- t et rahydropyri m di n- 4- one.

15 - 3- A conpound according to



“4- 20 A conpound according to claim1l which is
3-(2-chl oro- 6- net hyl phenyl ) - 1- et hyl - 2- t hi oxo- _ ) .
“tetrahydropyrim di n-4- one. : -5
A conpound wtaokdianged 8: ¢l aim 1 which is

3-(5-chl oro- 2- et hyl phenyl ) - 1- et hyl - 2-t hilexo- 25

Zezgﬁgggagpégco ghﬁd ﬁl‘{vw’e?le formill‘lmhl ch S o
3- (2- et Byl - 6- net hyl phenyl )-1-et hyl - t hi oxot et rahydr opyri m di n- 4- one.

30 OY\- 7- A conpound accordi ng
to claiml which_is_ 3- (2 quorophem‘yI) 1 thyl 2-t hi oxo-

t et rahydropyrim di n- 4- one. 16

- 8- A conpound according to c[al mj‘l V\MCh S

3-(2-i sopropyl phenyl ) - 1-et hyl - 2- t hr X t et rahydropyri m di n- 4-one.

-9- 5 A conpound according to clBd m R whi ch S

1-allyl-3- (2 6- di et hyI phenyl ) - 2-t hi oxo- t et rahydr opyri m di n- 4- one.

-10- ﬁ pound g i}#ng lo %ab l% wWhi c |s

3- ( 2- et hyl - ¥29'§8pr opy 6?1 Hyfro kYL &r frorCoalkenyl,an:

t et r ahydr opyri mi di n- 4RbnB?, and R3 are independently hydrogen halogen or C1-Cg alkyl

B 10  subject to the provisos that, if one of R1, R2 and R3 is chlorine in the para position whilst
the other two of R1, R2 and R3 are hydrogen, then R is other than methyl and allyl and. if

R1, RZ and R3 are all hydrogen then R is other than methyl, ethyl, isopropy! and n-butyl.

22-
15 A compound according to claim I which is 3-(2,6-dimethylphenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one.

-3-
A compound according to claim | which is 3-(4-chloro-2-methylphenyl)- l-ethyl -2-thioxo-
20  tetrahydropyrimidin-4-one. -

4-
A compound according to claim 1 which is 3-(2- chloro 6-methylphenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one.

25
_ -5-
A compound according to claim 1 which is 3-(5-chloro-2-methylphenyl)-1-ethyl-2-thioxo-
tetrahydropyrimidin-4-one.
30 | - 6

A compound according to claim 1 which is 3-(2-ethyl-6-methylphenyl)-1-ethyl-2-
thioxotetrahydropyrimidin-4-one.

7. | R
35 . A compound according to claim 1 which is 3-(2-fluorophenyl)-1-ethyl-2-thioxo- -
tetrahydropyrimidin-4-one..
-16-
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- 1e0F3I14-3
‘Use of- a conpound o‘ﬁ"t'-h‘éﬂf’g?lmHﬁEr - wherei n:  WEPACEMENT SHEET
Jerr]-Cerr] alk or CJerr]-defrj alkenyl; and '
Rlerr], Rerr], a1d Rbe; SEPat9e8i npependent |y hydrogen, hal ogen or
Cerr]-CLerr] alkyl prepal e a nedi canent for increasing high
density. |ipoprotejn-tevers—Tm droodjin mmmals. 20
-12- ° Use acgording to cI aim \Mgerei n the corrpound used S

3_5( 2, 6-di pret %&%ﬁ“&’c'c&dl ng to % 1%l aim 1 whict? is g gﬁ(s)é}%g{)y yqf) ﬂ]&g}lﬁﬁ‘%gnte o
claim 1 whealeidrofynenidinponnnd used is 3-(4-chloro-2- et hyl phenyl)-1-
et hyl - 2-t hi oxot et rahydr opyri m di n- 4-on

-14- 30 Use according to claim1l vvh?rei n the compound used is
3- (2- ¢hl oAcodprendydepidengtoclaim | which is 1-allyl-3-(2,6-dimethylphenyl)-2-thioxo-

et hyl - 2- tﬁétr%@ﬁ}frﬁﬂﬁﬂg\r@%(é' m di n- 4-one.

- 15- according to claim11 wherein the conpound used is
3-(5-chl oro- 2 nethylphenyl) 1-

et hyl - 2-t hi oxot et rahydr opyri m di n- 4- ongg.-

-17- A compound according to claim 1 which is 3-(2-ethyl-6-isopropylphenyl)- 1-ethyl-2-thioxo-

10~ tetrahydropyrimidin-4-one.

Use of a compound of the formula:

15 : R

wherein: R is C{—Cg alkyl or Co—Cg alkenyl; and
R!, R2, and R3 are independently hydrogen, halogen or C;-Cg alkyl to
prepare a medicament for increasing high density lipoprotein levels in blood in mammals.

20
-12-
. Use according to claim 11 wherein the compound used is 3-(2,6-dimethylphenyl)-1-ethyl-
2-thioxotetrahydropyrimidin-4-one.
25 -13-

Use according to claim 11 wherein the compound used is 3-(4-chloro-2-methylphenyl)-1-
ethyl-2-thioxotetrahydropyrimidin-4-one.

-14-
30  Use according to claim 11 wherein the compound used is 3-(2-chloro-6-methylphenyl)-1-
ethyl-2-thioxotetrahydropyrimidin-4-one. |
-15-
Use according to claim 11 wherein the compound used is 3-(5-chloro-2-methylphenyl)-1-
 ethyl-2-thioxotetrahydropyrimidin-4-one.

I
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16 . Use a C@EGLA@ME(NTCSMET\ 11 'M_eréi n the conpound UREPUACEMENT SHEET
3-(.2- et hyl - 6- netjhy-ptreny—%= )
!

et hyl - 2-t hi oxot 4t rja
- 17- . Use cco%?r‘gyabﬁa 11 wherein the conmpound used is

3-(2-fluorophenyl )i=l-ethyl.. t hi oxot et rahydr opyri m di n- 4- one. 10
-18- Use adcordi ng to cI aim}] 1 wherein the conpound used is

3- (2-i sopropyl phenytr=—t—ethyt—2 t hi oxot et rahydr opyri m di n- 4- one.
-19- 15 Use according to claim11l whelfei n t he compound used is

1-al Iyl - 34s2, a@c&dﬂ@tb}dwﬁl@nwmcram the compbhr@deatis 3P @LIOPIG-MmBihgiphedyipne.

- 20- to .c 11 wherein the conpound used is
32 (2- et ny B EBRO DR
et hyl - 2-t hi oxot et rahydr opyri m di n- 4- one.

4-one. 5

-21- A conpound of the formula: 2
[err] wher ei n: Ris (ferr]- [err] al kyl or Cferr] %err
al kenyl ; d/#s¢ according to claim 11 wherein tHecqomjpoury aised is Tkt flRprophgnyd)-&-ethyl-2-

|ndependeqﬁlbyotgyg{ﬁmrmﬁ@ihggg,{é or CJerr]-Clerr] alkyl, for 30 wuse a

phar maceut i cal -22-
A conpound accordl ng to claim?21 which is 3-(2, 6-di net hyl phenyl)-1-ethyl -
i0 -18-

Use according to claim 1| wherein the compound used is 3-(2-isopropylphenyl)- I -ethyl-2-
thioxotetrahydropyrimidin-4-one.

-19-
15  Use according to claim 11 wherein the compound used is 1-allyl-3-(2,6-dimethylphenyl)- 2-
thioxotetrahydropyrimidin-4-one.

-20-
Use according to claim 11 wherein the compound used is 3-(2-ethy1-6-isopropylphenyl)Q I-
20  ethyl-2-thioxotetrahydropyrimidin-4-one.

21-
A compound of the formula: '
25 :
O
Y
NN,
Y Y r
/. S
RZ R3
wherein: R is C{—Cg alkyl or Co—Cg alkenyl; and

R!, R2, and R3 are independently hydrogen, halogen or C;-Cg alkyl, for
30  use a pharmaceutical.

22-
A compound according to claim 21 which is 3-(2,6-dimethylphenyl)-1-ethyl-2-
thioxotetrahydropyrimidin-4-one.

-
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thi oxot et rahydr DRE TE AT SAEET -

conpound accord|np to claim 21

3- (4-chl or o- 2- et hyOBERI 1998 - €
t hi oxot et rahydr ppyri m di n- 4- onq.

REPLACEMENT SHEET

-24- - A conpolund accor arng claim21 which is
3-(2-chl oro-6-nethylphenyl)-1-et Ryl - 2-
t hi oxot et r ahydr opyri m di n- 4- one. -23-

3 (5 chl o PQCZ Brremt mh llgcp(%gﬁg? qb r&:@hll;n 2 \»ﬂ’héﬂ B3 Rl chibrbS- -methylphenyl)-1-ethyl-2

t hi oxot et FHPKRIFIEARYRToRY Ml tﬂﬁ‘é

-26- 5 A conpound according to claim?21 which is

3-(2-ethyl -6-nethyl phenyl)-1-ethyl-2- 15 thioxotetrahydropyri m di n-4-one.
-27- A conpound according to clait #21 which is

3-(2-fl uomopbmpw:)d decotdiyp td-claim 21 whickk & 342 ahytodpmethyigtienyd-0omyl-20

- 28- gﬁﬂ to claim 21 which is
3-(2-i soprop p egaﬁeﬁﬁ@({ﬂll t hi oxot et rahydr opyri m di n-4-one. 25
- 29- A conpound accordi ng _to cl ai @5-21 which is .

1-al 1 yb- 34 2oRpintP hEbor@ing 8! daifr 21 whicth N 9%SIRIdBY HeBRYSHTY Bl NedyRBE-

thioxotetrahydropyrimidin-4-one.

-26-
A compound according to claim 21 which is 3-(2-ethyl-6-methylphenyl)-1-ethyl-2-
15 thioxotetrahydropyrimidin-4-one.

27-
A compound according to claim 21 which is 3-(2-fluorophenyl)-1-ethyl-2-
thioxotetrahydropyrimidin-4-one.

20
-28-
A compound according to claim 21 which is 3-(2-isopropylphenyl)-1-ethyl-2-
thioxotetrahydropyrimidin-4-one. '
25 229

A compound according to claim 21 which is 1-allyl-3-(2,6-dimethylphenyl)-2-
thioxotetrahydropyrimidin-4-one. |

-30-
30 A compound according to claim 21 which is 3-(2-ethyl-6-isopropylphenyl)- 1-ethyl--2-
thioxotetrahydropyrimidin-4-one.

-31-
A pharmaceutical composition which comprises a pharmaceutically acceptable carrier and a
35  therapeutically effective amount of a compound of the formula:

) O A A



-"30- 30 A conmpound according to cl'-ai m 21 which is
3- (:2- et hyl - 6-i sopropyl phenyl )- 1-ethyl--2- HE”_ACEMENT '.SHEET

t hi oxot et rahydr opyri m di n- 4- one.

- 31- « A pharmaceuti cal conposition which conprises a ph Cal
acceptable carrier and a 35 therapeutically effective anou t’ﬁ?‘fﬁkﬁé{(\){@g’ g’?‘ﬁ:ﬂ

of the formula: o -19-
wher ei n: Ris (err]-Clerr] alkyl omrr]-qerr] al kenyl ;| &hd SEP 1998

Rlerr], Rerr], and R err] are in[ tII\thydrogen, hal ogeip or

C[err] Jerr] aIkyI 5
32-

A conposition as cl ai meﬁv\ cl%im 31, containing ompound_as

claimed in claimi, R
-33- 10 A conposition as clained in claim31, containing a conmpound as

clai med i gna@ih: one Rfis ¢;-Cg alk)1Hr T4 hikedyl: and
R!, R2, and R3 are independently hydrogen, halogen or C1-Cg alkyl.

-32-
A composition as claimed in claim 31, containing a compound as claimed in claim 1.

-33-
.10 A composition as claimed in claim 31, containing a compound as claimed in any one of
claims 2 to 10.
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