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25--affinity of nodel 1-(2-pyrimdinyl)piperazine deravatives.
(Mokrosz,-J.L., et al., Pharnazie, (1994), 49, 801-810). 5-HI2B receptors,
initially termed 5- HT2F or “s&rotonin- |ike receptory were first

charact eri zedwow7a4ts i sol at ed st omach fundtus [ d i'neschni dt PET/ERA7/02454985) ,

J. Pharmacol. 30 Exp. Ther., 235, 696- 708 Cohen and Wttenauer, (1987),
J. Cardi ovasc. Pharnacol

- 10 176-181]. 1z 97/ 44326
PCT/ EP97/ 02454 -2- The 5- HT2C receptor, fi rs ﬁ%ﬁa?%@e‘?“‘%@ég a 5-HT[err]C
subtype (Pazos et al. (1984), Eur. J. Pharmagol ., REBBACER9- 544] and
subsequent |y recogni zed as bel onging to the 5- HI2 recept or fam ly
[Pritchett et al. (1988), EMBO J., 7, 5 4135-4140), is widely distributed
in the human brain (Pazos et al. (1987) Neur osci ence, 21, 97-122]. Current
evi dence strongly supports a theraBeutlc role for 5-HI[err] C receptor
antagoni sts in treating anxi etyWﬂ%—P&My di sorder, panic
di sorder and obsessive conpul sive disorder), 10 al coholism and addiction to
ot her

drugs of abus@he present invention relates to aryl pyrimidine
derivatives, and pharmaceutically acceptable salts and
5 N-oxides thereof, which exhibit useful pharmacological
properties, including utility as selective 5HT2B-
antagonists. The invention is also directed to formulations
thereof and their use for the treatment of diseases.

10 Serotonin, a neurotransmitter with mixed and complex
pharmacological characteristics, was first discovered in
1948, and subsequently has been the subject of substantial
research. Serotonin, also referred to as S5-hydroxy-
tryptamine (5-HT), acts both centrally and peripherally on

15 discrete 5-HT receptors. Currently, fourteen subtypes of
serotonin receptor are recognized and delineated into seven
familes, 5-HT] to 5-HT7. Within the 5-HT2 family, 5-HT2a.,
5-HT2p and 5-HT2¢ subtypes are known to exist. These
subtypes share segquence homology and display similarities in

20 their specificity for a wide range of ligands. The
nomenclature and classification of 5-HT receptors has been
reviewed recently by Martin and Humphrey, Neuropharm., 33,
261-273 (1994) and Hoyer et al., Pharm. Rev., 46, 157-203
(1994) and Hover et al., Pharm. Rev., 46, 157-203 (195%4).

25

5-HT2B receptors, initially termed 5-HT2F or serotonin-
like receptor, were first characterized in rat isolated
stomach fundus [Clineschmidt et al. (1985), J. Pharmaccol.
Exp. Ther., 235, 69%6-708; Cohen and Wittenauer, (1887), J.
30 Cardiovasc. Pharmacol., 10, 176-181].
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depression, mgraine, sleep disorders, feeding disorders (e.g., anorexia
nervosa) and priapism|[Kennett (1993), Curr. Opin. Invest. Drugs, 2,
317-362]. Because of the simlarities in the pharnacol ogy of |igand
i nteracti onwoatiadsas 5-HT[err] C and 5-HT[err] B receptors neoyrEesiéss

t herapeutic targets that have been proposed for 5-HT2C receptor antagonists
are also targets for 5-HT2B receptor ant@gonists. In particul ar, several

clinical observations suggest a therapeutic role for 5-HT[err]B receptor

antagoni sts in théhargyﬁﬁd %caLch,grﬁf;@ cRrddtdNdleamabl 4 i #aifhen of 5-HT

into the plasma nmay be precipitati actor |n m gr ai ne. Addltlonall ,
non- sel ecti vBPEYPE[ é’?‘?"}%? r%'céﬁt oﬁl%&ﬁ%m air n&%&t t acks i %

Z;JZC;E)]E |etC)It e isngisudyadsd S’iw«'*te&ﬁénsn} eﬁadowﬁ;jecHH@rHe]angEﬁ@pthrthanSagoni sts
I \' .
are ef oot [ Venkn BEEXEN! [AGh)e PPPEINRR O 10T AloH) (Kaldsbng, (1999). Life

ear “that selective 5 Hrl'err]1 B
recept or a:'nt @aﬁrmow 135 ofifedyodstriduteteinddin Pamanyhre iy dPazos

col I ectively den an f i g68Y) , rMRIrdistYefbe ONACt 9and22psermnareht 38vaddieef f ect s.

Typer ensi on TTRRELY oPogpot e, ¥ BRERRedd eI RL AR lOMGRAP 005 )

Nuner ous arylantalbeonists ethn mnqarwugn@mexﬁhyodﬁds hasnerzlpeed aeiedyi fied in
the chem cal fndBakenbahid elidwher &M obsessive compulsive disorder),

10 alcoholism and addiction to other drugs of abuse,
depression, migraine, sleep disorders, feeding disorders
(e.g., anorexia nervosa) and priapism [Kennett (1993), Curr.
Opin. Invest. Drugs, 2, 317-362]. Because of the
similarities in the pharmacology of ligand interactions at

15 5-HT2¢c and 5-HT2B receptors many of the therapeutic targets
that have been proposed for 5-HT2c receptor antagonists are
also targets for 5-HT2p receptor antagonists. In particular,
several clinical observations suggest a therapeutic role for
5-HT2p receptor antagonists in the prevention of migraine,

20 in that mobilization of 5-HT into the plasma may be a
precipitating factor in migraine. Additionally, non-
selective 5-HT2B receptor agonists provoke migraine attacks
in susceptible individuals, and non-selective 5-HT2B
receptor antagonists are effective in preventing the onset

25 of migraine (Kalkman (1994), Life Sciences, 54, 641-644].

Thus, it is clear that selective 5-HT2B receptor
antagonists will offer distinct therapeutic advantages
collectively in efficacy, rapidity of onset and absence of

30 side effects. 1In addition, such agents are expected to be
useful in the treatment of hypertension [Watts et al., J.
Pharm. Exp. Ther., 277, 1056-1059 (1995}].

Numerous aryl substituted pyrimidine compounds have
35 been exemplified in the chemical and patent literature. For

example, Budesinsky et al., Collection Czechoslav. Chem.



exanpl e, Budesinsky et al., Collection Czechaoslau, Chem Comun., 26,

2865-2870 (1961), disclose 2-amiingy§-sHEET WAS BBEN ¢ napht h- 1-yl ) - pyri m di ne
as an internediate useful in theg prep EBEACED of anmtibacterial conpounds.
Furt her exarmkmmﬁzst hese conpo i n WO A- FSTERI02454
WO A- 8500604, WD A- 8604583, WO A- 8907599, WO A-891 1279, US- A- 3965101,
DE- A- 1921049, DE- A- 3029871, DE- A- 2750288, DE- A- 4237768, WO A- 9632384,
EP- A- 0459830, DE- A-2255525 and EP-A-0114770. Additionally, WO A-9639400
cgll?]cl oses py(rji obahie. e, vassyezsithatloan e, GifsalemepRoamant aC-owmtdyd -4~

er pyrim i e cLib O
Chem . 25, 647! %ﬂ%ﬁ%ﬁéaéhv é%ﬁ{ ;%g%hﬁg & lﬂﬂéﬂM@ﬁ&gkgauégfﬁi in Qhe 9

SSSR, Ser. Khi prepgxation 057513&1 a E%%%w*f@é al © hﬁbﬁﬁrm&glﬁfﬁe
37(4), 423-31 ﬁé?%atwéssareaaegﬁﬁauas¢n4u5ﬁﬁemés,ec4aal9 93rgl, 6BEMO77,

5,002, 951, 5, 7, and_ European Pajen ub at No.
[ EP] 459 836‘ ég g%‘gl%géﬁgiggé%@?yaa‘{ eE’ %%t o?zt"ehtgllgnvg%c?lgr}]&?oncerns
conmpounds repré@ght@@S&A/qqn-nﬁham{ -Nauk, 4, 27 31 (1990); Essawy et al.,
Egypt. J. Chem., 37(4), 423-31 (1994); U.S. Patents Nos.
4,543,248, 4,619,933, 4,665,077, 5,002,951, 5,147,876 and

5,223,505, and European Patent Publication No. [EP] 459 830.

10
One aspect of the invention concerns compounds
represented by formula I:

ﬁ
R N
~gp5
7 \Tr/' R 1
>~ _N
RZ
r3

R1 is hydrogen, alkyl, hydroxyalkyl, cycloalkyl, cycloalkyl

z_—g

15

20 wherein:

lower alkyl, alkenyl, lower thioalkoxy, halo,
fluoroalkyl, optionally substituted phenyl, optionally
substituted phenyl lower alkyl, —NR6R7, —C02R8, or

25 -0(CH2)nR?, in which
n is 1, 2, or 3;
R6 and R? are independently hydrogen or lower alkyl;
r8
R9 is hydrogen, lower alkyl, hydroxy, hydroxy Jower

is hydrogen or lower alkyl; and

30 alkyl. lower alkenyl, or lower alkoxy:;
R? is hydrogen, lower alkyl, lower alkoxy, halo, or lower
fluoroalkyl;

R3

R4 is hydrogen, lower alkyl, optiocnally substituted phenyl-
35 lower alkyl, hydroxy lower alkyl, acyl, —(CHz)mNRsR7
or —SOleO. in which

is optionally substituted aryl;
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20 [err] 25 wherein: Rerr] is hydrogen, alkyl, hydroxyal kyl,
cycl oal kyl, cycloal kyl |ower alkyl,. alkenyl. i oal kyl hal o

< 1

fl uoroal kyl, optionally substittﬁg@ ShﬁﬁyHASdﬂEN al kyl, 30 -NR[err]R[err]:
r

- err] Rl erwdomasstsCH err])nRlelr], IgEPMACER n is| 1, 2, orp@ieRbpidsd and

Rl err] are independently hydrogérs—e+—tower—at Ry, 35 Rlerr] is
hydr ogen or | ower al kyl; and 3a- R[erTﬁ‘is hydr ogen, | ower al kyl,
hydr oxy, hydroxy | ower alkyl, |ower al kenyl , or |lower alkoxy; Rerr] is

hydr ogen, |ower al kyl, nldmeanaiﬂuéger bal p-6por | ower fluoroalkyl; Rerr] is
optionally substltuted ot her than pyridyl, thienyl, or furanyl; R err]

i s hydrogen, | ower alkﬁ , o tionall substltuted
y g y10 lg lower ggkyl, and
5

R” is hydrogen or lower alkyl;
5 provided that:
when R3 is naphthyl, pyridyl, thienyl, indol-1-vyl,
2,3-dihydroindol-1~yl, or furanyl, and R2, R? and
R5 are all hydrogen, Rl is not methyl;
when R3 is phenyl or naphthyl, R! is not -NRSR7;
10 when RS is naphthyl, Rl is not phenyl; and
when R> is 1,2,3,4—tetrahydroquinélinyl, R* and R? are
hydrogen;
and the pharmaceutically acceptable salts and N-oxides
thereof.
15

In another aspect, the invention relates to
pharmaceutical compositions containing a therapeutically
effective amount of a compound of formula I, or a
pharmaceutically acceptable salt or N-oxide thereof, in

20 admixture with one or more pharmaceutically acceptable,
non-toxic carriers.

In yet another aspect, the invention relates to a
method for treating a mammal having a disease state which is
25 alleviable by treatment with a 5HT2p antagonist, by
administering to a mammal in need thereof a therapeutically
effective amount of a compound of formula I, or a
pharmaceutically acceptable salt or N-oxide theredf.

30 The use of a compound of formula I, a pharmaceutically
acceptable salt or N-oxide thereof for the preparation of a
medicament for the treatment of a disease state which is
alleviable by treatment with a S5HTzg antagonist is a further
object of the present invention.

35
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phenyl -1 ower al kyl, hydroxy |ower alkyl, acyl, or -(CHerr]mM\Rlerr]Rerr];
in which m is an integer of 1-6; and R err] and R err] are hydrogen or
| ower alkyl; and Rlerr] is hydrogen or |ower alkyl; provided that: (i)
when Rl err] iwosapBidryl, indol-1-yl, or 2,3- dihydroindol - 1P@I/EPsFeSR err ],
Rlerr] and Rlerr] are all hydrogen, R[err] I's not nethyl; (ii) when Rlerr]
I s phenyl or naphthyl, R err] is not -NR[EFF]R[err] (|||) when R err] is
phenyl, Rlerr] is not |ower 20 al koxy, and Rlerr] and Rlerr] are
not hal o; (iv) whenTk} efglllawingheefiniandnR] are Jusesl MhrRigheyt ithenot net hyl ;
and (v) when &%El nlo% %né Bldalydnegni nedi nyl, Rlerr] and Rerr] are
hydr ogen; (vi) ﬁp err] isp enyI substituted by nmet hyl , met hoxy or
halo, Rlerr] and/or Rerr] are hydrogen (vii) when Rerr] is thiophen,
Rlerr] is not C[errPaCkerr meainkyh braduteidowy; uSbranchedplarweatsma i cal |y
accept abl e %?l%ygéoéggg%ﬁk%ﬂgfgrgggtafging 1 to 12 carbon atoms, such as

methyl, ethyl, propyl, tert-butyl, n-hexyl, n-octyl, n-

dodecyl, and the like.

"Alkenyl" refers to an unsaturated monovalent
10 hydrocarbon radical of 1 to 12 carbon atoms. This term is
further exemplified by such radicals as vinyl, prop-2-enyl,
pent-3-enyl, hex-5-enyl, oct-2-enyl, and the like.

"Cycloalkyl" means a monovalent saturated carbocyclic
15 radical containing no unsaturation and having from three to
eight carbon atoms, e.g., cyclopropyl, 2-methylcyclopropyl,
cyclobutyl, 3-ethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl.

20 "Lower alkyl” means a branched or unbranched saturated
hydrocarbon chain containing 1 to 6 carbon atoms, such as
methyl, ethyl, propyl, isopropyl, tert-butyl, butyl, n-hexyl
and the like, unless otherwise indicated.

25 "Lower alkenyl"” refers to an unsaturated monovalent
hydrocarbon radical of one to six carbon atoms. This term
is further exemplified by such radicals as vinyl, prop-2-
enyl, pent-3-enyl, and hex-5-enyl.

30 "Cycloalkyl lower alkyl" as defined herein means
cycloalkyl as defined above attached to a lower alkyl
radical as defined above, for example e.g., cyclopropyl~-
methyl, cyclopropylethyl, cyclopropylpropyl, cyclobutyl-
methyl, cyclobutylethyl, cyclopentylmethyl, cyclohexyl-

. 35 methyl, cycloheptylmethyl, cyclooctylmethyl, and the like.



5 I n anot her aspect, the invention relates to pharmaceutical conpositions
containing a therapeutically effective anount of a conpound of formula I,
or a pharmaceutically acceptable salt or N-oxide thereof in 20 adm xture
wi th one or wosmapsar maceutically acceptabl e, non-toxi c cagwerp24san yet
anot her aspect, the invention relates to a nethod for treating a manmal
having a di sease state which is 25 allevi6able by treatnment with a 5HT[err]B
ant agoni st, by admi nistering to a mammal in need thereof a therapeutically

ef fective amount Ofphanypnmuadaquc forqada bhef¥l datthanEaceyt i Chldet
accept abl e salt &rrﬁN- oxi de t

e
formula |, a PHIEREUE LA eé(’:ﬁ%‘i}té‘lﬂ"@ s&PF ?ﬁa’ﬁ’-s]ﬁ@g‘gn?ﬁ‘ﬂggﬁfﬂng o?fthe

pr epar ation ofbemzyd (li, cplmemtleicbylt hehemdgropwl , cdndy thiesdake.. state which is

alleviable by treatnment with a 5HT[err]B antagonist is a further obj ect of
t he present |nvent|on 35
P 5 Fluoroalkyl" means alkyl as defined above substituted

by 1 to 5 fluorine atoms in any position, for example
trifluoromethyl, pentafluoroethyl, 1,1,l-trifluoro-n-propyl,

1-fluoro-n-butyl, 1,2-difluoro-3-methylpentane, 1l-fluoro-
octane, and the like.
10

*Lower fluorocalkyl® means lower alkyl as defined above
substituted by 1 to 5 fluorine atoms in any position, for
example trifluoromethyl, pentafluoroethyl, 1,1,l-trifluoro-
n-propyl, l-fluoro-n-butyl, 1,2-difluoro-3-methylpentane,

15 and the like.

"Acyl" refers to the group -C(0)-R', where R' is lower
alkyl as herein defined.

20 "Lower alkoxy' means the group -O-R' wherein R' is

lower alkyl as herein defined. Likewise, "lower thioalkoxy"
denotes the group -S-R'.

"Hydroxyalkyl® means the group alkyl as defined above
25 substituted by 1, 2 or 3 hydroxy groups, for example
hydroxymethyl, 1l-hydroxyethyl, 2-hydroxyethyl, 1,2-
dihydroxyethyl, l-hydroxyisopropyl, 2—hydroxyisopropyl, 1,2-
dihydroxyisopropyl, l-hydroxybutyl, 1,3—dihydroxybutyl, and
the like. Similarly, "hydroxy lower alkyl" means the group
30 lower alkyl as defined above substituted by 1, 2 or 3
hydroxy groups.

"Halo"” denotes fluoro, chloro, bromb, or iodo, unless
otherwise indicated.
35



WO 97/ 44326 PCT/ EP97/ 02454 -5- The
follow ng definitions are used throughout the description of the present

invention: "Alkyl" nmeans a branched or unbranched saturated 5 hydrocarbon
chai n cont ai wowyias2zso 12 car bon atons, such as nethyl, et hyRCI/EPAHIRIH
tert-butyl, n-hexyl, n-octyl, n- dodecyl, and the |like. "Al kenyl" refers to
an unsaturated nonoval ent 10 hydrocarbomr%adical of 1 to 12 carbon atons.
This termis further exenplified by such radicals as vinyl, prop-2-enyl,
pent-3|-en%/|, Pex'?"beﬂiorﬁ(lt"-3;‘e'%ﬂt.ioﬁ&!i;ir'hlenéairﬂseth&@ﬁh@aﬂdqsle'c';ugﬁam a
nonoval ent sat yrate r clic.. r 0 WAl at tion and
having fromt h#%%c’f%e?de%% %ﬁa%%ocnljrg%ﬁgjgﬁééé'.‘a 9 (%(aﬂlno p%bé;%&%' e

2- met hyl cycl optay| the delseriplyion dnsludes EIBRCes, WisEs ey grent or

cycl ohexyl, cygiphamdtdnceCvetepstand idltances inlangehaikyloesmhans &For

branched or unbranched saturat hydr ocar bo hai n,cont ai ni.n fo 6 b
at ons, suchsaseﬁ@f‘q‘%ﬁ %P?agf%p%ﬁ%sgﬁg}ﬁg‘?%ﬁew er?gbﬁ?;%l’o%géwf, n-Cﬁtraxgln'

and the |ike, enbgshktwidieanyieé neati<abed. p2ényl or arybvieay firkaay| notefers
to an unsaturageds HNOMAIRRAL with a substituent selected from the group
consisting of lower alkyl, lower alkoxy, hydroxy, nitro,
lower fluoroalkyl, and halo, and encompasses unsubstituted
10 phenyl and unsubstituted aryl and all possible isomeric
phenyl and aryl radicals that are mono, di or
trisubstituted.

The term "aryl” as used herein means a monocyclic

15 aromatic ring, or a 9 to 14 membered bicyclic or tricyclic
ring system in which at least one ring is aromatic in
nature, and includes carbocycles, and heterocycles having
one or two heterocatoms chosen from nitrogen, oxygen, and
sulfur. Examples of aryl groups include, but are not

20 limited to, phenyl, thiophene, naphthalene, anthracene,
phenanthrene, quinoline, isoquinoline, 1,2,3,4-tetrahydro-
quinoline, indole, 2{3—dihydroindole, 1H-benzo [b]lazepine,
2,3,4,5-tetrahydro-1H-benzo({b}azepine, 2H-benzo{l, 4loxazine,
3, 4-dihydro-2H-benzo{l,4}oxazine, 1H,3H-benzo(de]iso-

25 chromene, 6,7,8,9~-tetrahydro-5-oxa-S-benzocycloheptane, 2,3-
dihydro-1,4~benzodioxane, and the like. More specifically,
the term aryl includes structures of the formula:

" 2

35 e.g., naphth-1-yl and naphth-2-yl, and derivatives thereof;



hydr ocar bon radi cal of one to six carbon atons. This termis further
exenplified by such radicals as vinyl, prop-2- enyl, pent-3-enyl, and
hex- 5-enyl. 30 "Cycl oal kyl | ower alkyl"s as defined herein nmeans
cycl oal kyl s¢o shefsazged above attached to a | ower al kyl radimaiErewodsfi ned
above, for exanple e.g., cyclopropyl- nethyl, cycl opropylethyl,

cycl opropyl propyl, cyclobutyl- nmethyl, cyglobutylethyl, cyclopentyl nethyl,
cycl ohexyl - 35 nmethyl, cycl oheptyl nethyl, cyclooctyl nmethyl, and the |ike.
WD 97/ 44326 N PCT/ EP97/ 02454 - 6-
"Phenyl |ower al kyl" means phenyl dp a | ower alkyl radical as
defi ned above, for exanple phenylnggizizgéggryl) phenyl et hyl ,

phenyl propyl, and the like. 5 kyl" means al kyl as defined
above substituted by 1 to 5 fluorine atons in any position, for exanple

trifluoromethyl, pentafluoroethyl, 1,1, 1-trifluoro-n-propyl,
1-f 1 uor o- n—'5but3y9' rpingilinggryl 3 mﬂ@-llpeﬁtmhe quinplLimryloceadethand t he

like. 10 like, and derivatives thereof;

| ~F—
10 ' A~

e.g., isoquinolin-1l-yl, isoquinolin-4-yl, isoquinolin-8-yl,

and the like, and derivatives thereof;

: N
XY

i
~

is

20 e.g., 1,2,3,4-tetrahydroquinolin-1-yl, 1,2,3,4-
tetrahydroquinolin-S-yl, and derivatives thereof;

. =)

e.g., 3,4-dihydro-2H-benzo(l,4)oxazin-1-yl, 3,4-dihydro-2H-
benzo[l,4)oxazin-5-yl, and derivatives thereof;
30
N

Sa




"Lower fluoroal kyl"™ means | ower al kyl as defined above substituted by 1 to
5 fluorine atons in any position, for exanple trifluoronethyl

pent af l uoroethyl, 1,1, 1-trifluoro- n-propyl, 1-fluoro-n-buty

1, 2-di f | uor o-vee eradnasl pent ane, 15 and the like. "Acyl" ref erBCT/EPWﬁé‘sgr oup

-C(O-R, where R is lower alkyl as herein defined. 20 "Lower

al koxy" means the group -O-R wherein R t%-1ower alkyl as herein defined.
Li kewi se, "l ower thioal koxy' denotes the group -S-R . "Hydroxyal kyl" means

the gr OUP al kYLyhé:Fe d«ﬁ{é %c@éoygx@&epi@ﬁéhté Laxe%pt&ioxlw 236ub12 byﬁdpxyz
groups, for exanple roxy y y yet -

di hydr oxyet hyl &-¥- hy’d%/‘g%)&sé’ ro%é'[m]a?q 3 g y# &"85 Xﬂg&é G arke
d|hydroxylsoprdpyiva&x¢gakuhe¢bqul 1, 3-di hydroxybutyl, and the I|ike.
Simlarly, "hydroxy |ower alkyl" means the group 30 Iomer al kyl as defined

above substituted by 1, 2 or 3 hydrox royps—, " Hal 0" denotes fluoro,
chl oro, bror, or iodo, unless other se~indi cat ed. 35

i

e.g., 2,3,4,5-tetrahydro-1H-benzo{blazepine, and derivatives
10 thereof;

N
0
15
e.g., 7,8, -dihydro-6H-5~oxa~9-aza-benzocyclohepten-9-yl,
7,8, -dihydro-6H-5-oxa-9-aza-benzocyclohepten-4-yl, and
derivatives thereof;
O
20 ( /l
A
Q
e.g., benzo-1,4-dioxane, and derivatives thereof.
25

The terms "inert organic solvent" or "inert solvent"
mean a solvent inert under the conditions of the reaction
being described in conjunction therewith [including, for
example, benzene, toluene, acetonitrile, tetrahydrofuran

30 ("THF"), dimethylformamide ("DMF*), chloroform ("CHC13"),
methylene chloride (or dichloromethane or "CH2Cl2"), diethyl
ether, ethyl acetate, acetone, methylethyl ketone, methanol,
ethanol, propanol, isopropanol, tert-butanol, dioxane,,
pyridine, and the like]. Unless specified to the contrary,

35 the solvents used in the reactions of the present invention
are inert solveﬁts.
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"Optional" or "optionally" neans that the subsequently described event or
ci rcunstance may or may not occur, and that the description includes

i nst ances wiwe@amed event or circunstance occurs and i nStROTEPS7TA2aS4\hi ch it
does not. For 5 exanple "optionally substituted phenyl" or "optionally
substituted aryl" means that phenyl or adQt may or nay not be substituted
with a substituent selected fromthe group consisting of |ower alkyl, |ower
al koxy, hydroxy, nitro, |lower fluoroal kyl, and hal o, and enconpasses

unsubstituted 10 RQhen and. u ubstltut ary. | _pas sonerlc
phenyl and aryl ra ih(?é%‘?c?ﬁ‘é’fcriré( ﬁﬁﬁspt%dleoﬁ & su%é\'tliotnutsggl:b & m
"aryl" as usetb rtélogiEnsnéaﬂszqmm@G?cnl@wli*pioépﬁml cefrfuenglveme%s @ndo 14
nmenbered bi cyﬁa;fer%e%r bgyShd szréenga§¥§t£1{8. whikhi &Fe alotl gasiogﬂ@amyng i's
aromatic in nat and in %udes arb Czﬁ%f nd_het er.oc avi ng one
or two het ér o %5W8§8nu FOQ Qﬁéﬁ l%ﬁﬁ?%ﬂhcfé es of
aryl groups iaslhydxocblbraceasial, 2drbbroniad acdd, pﬂ@k@urLCthp@@hene

napht hal ene,” apt hracen@, PRSSHEMNICRL i d0Md AUreN ikt SUHE BR4bASe acids
, 2,3, 4-tetrahydro-

such as acetic acid, propionic acid, glycolic acid, pyruvic

acid, oxalic ac1d, malic acid, malonic acid, succinic acid,
10 maleic acid, fumaric acid, tartaric acid, citric acid,

benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like.

15 'N~-oxide" refers to the stable amine oxide formed at
one of the pyrimidine nitrogen atoms.

The term "treatment" as used herein covers any
treatment of a disease in a mammal, particularly a human,
20 and includes:

(i) preventing the disease from occurring in a subject
which may be predisposed to the disease but has not yet been
diagnosed as having it;

25 (ii) inhibiting the disease, i.e., arresting its
development; or

(iii) relieving the disease, i.e., causing regression
of the disease.

30 The term "therapeutically effective amount® refers to
that amount of a compound of formula I that is sufficient to
effect treatment, as defined above, when administered to a
mammal in need of such treatment. The therapeutically
effective amount will vary depending on the subject and

35 disease state being treated, the severity of the affliction



qui nol i ne, indole, 2,3-dihydroindole, 1H benzo[b]azepine,
2,3,4,5-tetrahydro-| H benzo[ b] azepi ne, 2H benzo[ 1, 4] oxazi ne,

3, 4-di hydr o- 2H benzo[ | , 4] oxazi ne, 1H, 3H benzo[ de]iso- 25 chronene,

6, 7, 8, 9-t et r WRYMA28._ oxa- 9- benzocycl ohept ane, 2, 3- PCT/EP97/02454

di hydr o- 1, 4- benzodi oxane, and the |ike. Mre specifically, the termaryl
i ncl udes structures of the fornmula: 30 35lk-g., naphth-1-yl and

napht h-2-yl, and derivatives thereof; WO 97/ 44326

PCT/ EP97/ 02454and -t Hee ahnbr 6o f). admiui 80t adkotr,Y hndGMh Obé Mtete¥hined

qui nol i n-8-yl, { | k rivatives.thereof; 10 e.g.,
isoquinolin-1-vﬁggfgggh%koﬁ?%%%gfggnggﬁJ%ﬁéﬂiﬁ98€9?,a%%ﬁ the i ke, and
derivatives thereof; 15 20 e.g., 1,2,3,4-tetrahydroquinolin-1-yl, 1,2,3,4-
tetrahydroqui nol i n-fire/ leerandagdeddseatekes WLk a2Peviable by

5 treatment with a SHT2p antagonist" as used herein is

intended to cover all disease states which are generally
acknowledged in the art to be usefully treated with
compounds having affinity for SHT2p receptors in general,
and those disease states which have been found to be

10 usefully treated by the specific compounds of our invention,
the compounds of formula I. Such disease states include,
but are not limited to, anxiety (e.g., generalized anxiety
disorder, panic disorder and obsessive compulsive disorder),
alcoholism and addiction to other drugs of abuse,

15 depression, migraine, hypertension, sleep disorders, feeding
disorders (e.g., anorexia nervosa) and priapism.

The compounds of formula I, illustrated below, will be
named using the indicated numbering system:

20
n4
]
R 6§ N_ 2 _N
Zr e
2 s N N 2
R
25 4
Fl3
A compound of formula I wherein R1 is isopropyl, R2, R4
and RS are hydrogen, and R> is 1l-naphthyl. is named:
30
2-amino-6-isopropyl-4- (naphth-1-yl) -pyrimidine.
A compound of formula I wherein rl is isopropyl, Rz, R4
and R® are hydrogen, and R® is 1H-indol-4-yl, is named:
3s

2-amino-4- (1H-indol-4-yl)}-6-isopropylpyrimidine.



[err] e.g., 3,4-dihydro-2H benzo[ 1, 4] oxazi n-1-yl, 3, 4-di hydro-2H

benzo[ 1, 4] oxazin-5-yl, and derivatives thereof; 30 [err] WO 97/ 44326
PCT/ EP97/ 02454 -9- where the dotted line represents an optional double
bond, e.g., wodakasisyl, 1H indol -4-yl, 2, 3-di hydroi ndol - 1- pbympsbress

derivatives thereof; [err] 5 e.qg., 2,3,4,5-tetrahydro-|H benzo[ b] azepi ne,
and derivatives 10 thereof; 15 e.g., -12-

7, 8, -di hydr o- 6H 5- oxa- 9- aza- benzocycl ohept en-9-yl ,
7, 8, -di hydr o- 6H 5- oxa- 9- aza- benzocycl ohepten-4-yl, and derivatives thereof;

20 [err] e. g , benzo- 1, 4-di oxane, and der ilvat I ves ther%of. 4
compound of formula I wherein R™ is methyl, R® and R

are hydrogen, R5 is methyl, and R3 is 1,2,3,4-
tetrahydroquinolin-l1-yl, is named:

6-methyl-2~(methylamino)-4-(1,2,3,4-tetrahydroquinolin-~
1-vl)-pyrimidine.

A 1-N-oxide of a compound of formula I wherein Rl is
10 chloro, R2 is methyl, R4 and RS are hydrogen, and R3 is
4-methoxyphenyl, is named:

2-amino-6-~chloro-~4-~(4-methoxyphenyl)-5-methyl-
pyrimidine-1-N-oxide.
15
Among the family of compounds of the present invention,
one preferred categofy includes the compounds of formula I
in which R? and R® are hydrogen or lower alkyl. Within this
category a preferred group includes the compounds where Rl
20 is lower alkyl, fluoroalkyl or hydroxyalkyl and R3 is
optionally substituted aryl, especially where R3 is
optionally substituted l-naphthyl or indol-4-yl, or a
pharmaceutically accetable salt or N-oxide thereof.

25 Specifically preferred compounds are:

2-amino-4- (2-methylnaphth-1-yl)-6-methylpyrimidine;
2-amino-4- (4-fluoronaphth-1-yl)-6-isopropylpyrimidine
2-amino-4-(4-fluoronaphth-1-yl)-6-isopropylpyrimidine~
30 l1-N-oxide;
2-amino-4-{4~-fluoronaphth-1-yl}-6-(2-methylpropyl}-
pyrimidine;
2-amino-6-~(tert-butyl) ~4-(4-fluoronaphth-1-yl)-
pyrimidine;
3s 2-amino-4-(2-methylnaphth-1-yl)-6-methylpyrimidine;
2-amino-4~(1H-indol-4-yl) ~6~methylpyrimidine;



25 The ternms "inert organic solvent” or "inert solvent"” nmean a sol vent
inert under the conditions of the reaction being described in conjunction
therewith [including, for exanple, benzene, toluene, acetonitrile,

t et r ahydr of umemoB@326(" THF"), di net hyl f ormanmi de ("DVF"), chlRGTIERIFAZ454
("CHCl[err]™), methylene chloride (or dichloromethane or "CHerr]Cl[err]"),
di ethyl ether, ethyl acetate, acetone, netdylethyl ketone, nethanol,

et hanol , propanol, isopropanol, tert-butanol, dioxane, pyridine, and the
like]. Unless Spec'zf 18 nb04l A AARLEAEYn A 1650 VEHINDrUS Edmbth
reactions of the presenP |nvgn€?bn arey?%ertggo ve%ts * WO 9 7/i£326

PCT/ EP97/ 024548thvig -pyppaidingu@Pdal | y acceptabl e acid addition salt"”
refers to those sal2-samilnoel- [ £tEivprbhephtlotlogilsab - £f flactriowxenéssettnd. -

properties of nd which are not biologically 5 or otherw se
undesi r abl e, f%@ﬁéﬁ §§12ﬁ§§gﬁ§énlc aci ds such as hgdrochlorlc aci d,

hydr obr omi c5aci d, saneamimoc4aés B-diiflupsonarhth-3nss hnor (i LAupgoakt the | ke,
and prganic aChééhylethyl) -pyrimidine;

2-methylamino-4-(4-fluoronaphth-1-yl)-6-isopropyl-
pyrimidine;
2-amino-4- (4-fluoronaphth~-1-yl) ~6-(2-methylpropyl) ~
10 pyrimidine.

A further preferred group of compounds of the present
invention are compounds of formula I in which R% and R5 are
hydrogen or lower alkyl, R! is lower alkyl and R3 is

15 optionally substituted indole, e.g. 2-amino-4-(1lH-indol-4-
vl)-6-methylpyrimidine or a pharmaceutically acceptable salt

or N-oxide thereof.

The following methods can be used for the preparation
20 of compounds of formula I:

One such method starts with intermediates of formula
(4}, the preparation of which is shown in Reaction Scheme I
below.
25



such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic
acid, malic acid, malonic acid, succinic acid, 10 maleic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, cinnam c acid, mandelic
aci d, net haweewhiseani c aci d, et hanesul fonic acid, p-tol ueneecwicbemizeassaci d,
salicylic acid and the like. 15 "N-oxide" refers to the stable am ne
oxi de fornmed at one of the pyrimdine nii%ogen atons. The term"treatnent"”
as used herein covers any treatnment of a tisease in a manmal, particularly
a human, 20 and includes: (i) preventing the disease fromoccurring in a
subj ect which nay be predi sposed REACTREONJSSGEM®E Ibut has not yet been

di agnosed as having it; 25 (i1) inhibiting the disease, i.e.,
arresting its developnent; or (iii) relieving the disease, i.e., causing
regression of the disease. 30 The term "therapeutically effective

anount” refers to that anmount of a conpound of forrmula | that is sufficient
to effect greatment, as defined above, when adm nistered to a mammal in
need of such treatnent. The therapeutically effective anount will vary

dependi ng on the subject and .

: R
o o NH AL _N_ _h
. }k \\r \RS
2 2 ~_N
OH

R2 R

€1 €2) €3)
R4
]
R1 N N
:br/ NpS
3y ——— |
A2 N
Ci
C4)
25
where R is lower alkyl, and R and R? are as defined with
respect to formula I and R4 and R5 are hydrogen or lower
alkyl.
30 The starting ketoester of formula (1) may be obtained

commercially, for example from Aldrich Chemical Co., Inc.,
" or may be prepared according to methods well known in the
art. The compounds of formula (2) are commercially
-available, or may be prepared according to methods well
35 known in the art.



35 disease state being treated, the severity of the affliction WO
97/ 44326 PCT/ EP97/ 02454 - 11 - and
t he manner of admi nistration, and nay be determ ned routinely by one of
ordi nary skilwowpm4bltse art. The term "di sease state which i spci/Emviozss e by 5
treatment with a S5HT[err] B antagonist” as used herein is intended to cover
all disease states which are generally ackgow edged in the art to be
usefully treated with conmpounds having affinity for SHT[err] B receptors in
general, and those disease states which _have been found to be 10 usefully
treated by the spect? iRFSEEFSoGPRROWKSHAE FARmHA di) -t RekRARTTERASE of
formula |I. SucBotihwslasi)stiat esedtw] wdeh dmtexddessnof &i ghdraidline, anxiety
(e.g., general] et di er .~y Pani | sorder q¢ o] '
conpul sive di sgéggf%lmaei %hgk?@in%an(&)agﬁi %t%oﬁ:qlcoggg'ﬁglﬁkﬂ ug?’ggg}%use, 15
depression, ni gEhRRRL. RFpEEELRY| tANPIREREe dfY0ARoNS, 6F 20 dIINFSdi sor der s
(e.g., anor exi preférash) addUtPLE aBuT®. TiRe GRrgERIctdS£0foimiIAII3) ] . a
I Tustrated bebow,: 1] 0. BA0BM- H3id18e" Be- LA o4 NUIDRIIO 3y St em
conventional means, and preferably reacted in the next step
with no further purification.

10 The 2-amino—4-hydroxygyrimidine derivative of formula
(3) is converted to the corresponding 4-chloro compound of
formula (4) by reacting a compound of formula (3) with a
chlorinating agent, preferably phosphorous oxychloride,
preferably in the absence of solvent. The reaction is

15 conducted at reflux temperature for about 30 minutes to 8
hours, preferably about 2 hours. The product of formula
(4), a 2~amino-4-chloropyrimidine derivative, is isolated by
conventional means, and is preferably recrystallized before

further reaction.

20
One method of converting a compound of formula (4) to a
compound of formula I is shown below in reaction scheme II.
REACTION SCHEME II:
25
R4 ’ 3 R4
| I
R N N R N N
| N ~ps Y ~g5
30 ~. N T RaBCD"Dg —— l N
p? . R?
Cl - R3

€4 €s) | R

35



20 [err] A conmpound of fornmula |I wherein Rerr] is
| sopropyl, Rerr], Rerr] and R err] are hydrogen, and Rerr] is
1-naphthyl, is named: 30 2-am no-6-isopropyl-4-(naphth-1-yl)-pyrimdine. A
conpound of wsmmiza | wherein R err] is isopropyl, R err],rdijrrerng2asnd
Rlerr] are hydrogen, and Rlerr] is IHinggl-4-yl, is named: 35

2-am no-4- (1 Hindol -4-yl)-6-isopropyl pyri mdi ne. WO 97/ 44326

PCT/ EP97/ 02454 -12- A conpound, of fornmula | wherein R err] is nethyl,

Rlerr] and R[va{err]e ate RYdamy®T, aRb as defimgld wand RSspestlio Sormula I

t et rahydr oqui fjo Loyl 5'5&4“%?@@035n or lower alkyl. o
6- met hyl - 2- (rret y am no t et rahydr oqui noI in- 1-yl)-pyrimdine. A
1- N-oxi de of a conpound of formJIa | wherein Rerr] is 10 chloro, Rerr]
is methyl, R[err] mrg-aiinare-dhidroperimddihdderijative-ofetioorypphedl , is
named: 5 is reacted with a boronic acid derivative of formula (5) in
an aqueous solvent, preferably a mixture of ethanol, water
and dimethoxyethane, containing a palladium catalyst,
preferably palladium tetrakistriphenylphosphine, and an
inorganic base, preferably sodium carbonate. The reaction
10 is preferably carried out at the reflux temperature of the
solvent, preferably about 80-90°C, for about 5-30 hours,
preferably about 14 hours. The product of formula I is

isolated by conventional means, and preferably purified by

recrystallization.
1s
An alternative method of converting a compound of
formula (4) to a compound of formula I is shown below in
Reaction Scheme III.
20 ' REACTION SCHEME III:
a) RLI
R%r » RBCOCH;),
D) b) BCOCH;) 4 7
25
4 R4
1 1
N N R N N
+ ——p N
a2 ~ N 7 g2 s
30
- Cl r3
C4) 1

where R is lower alkyl, Rl, R2 and R3 are as defined with

35 respect to formula I and R4 and RS are hydrogen or lower
alkyl.



2- am no- 6- chl or 0- 4- (4- et hoxyphenyl ) - 5-net hyl - pyri m di ne- 1- N-oxi de. 15
Anmong the famly of conpounds of the present invention, one preferred
category includes the conpounds of formula I in which Rlerr] and R err] are
hydr ogen or Iwpgendsddskyl . Wthin this category a preferred gr@UEPI/PAb41des
t he conpounds where 20 is | ower al kyl, fluoroal kyl or hydroxyal kyl and
Rlerr] is optionally substituted aryl, esipﬁqi ally where Rerr] is
optionally substituted 1-naphthyl or indol-4-yl, or a pharnaceutically
accetable salt or N-oxide thereof. 25 Specifically preferred
conmpounds are: 2-ami no-4-(2-methyl naphth-1-yl)-6-nethyl pyrim dine;
2- am no- 4-E4-H uor Ol‘l@é)fﬁﬂgmbak‘%rl-cﬁeﬂi&ﬁl&&i}@yd':ﬂ)/fdﬁﬁ;gian%) is reacteddwith
2-am no-4-(4-fluoronaphth-1- - 6-i sqQprop. riqydines .30 1-N-oxide:
2. am no- 4. (4. PUEVERGDRReL. Jp) SRRV i "By RSty
2- am no- 6- (t er p-buttyd )Lichiami | UBromeghthon-i4 )carpyed nbull rigy agSethereal
2- am no- 4- ( i% Wssgvé'ﬂ@pq& Exihp1 & @)y PYE¢HE]I BEmethoxyethane,
2-amino-4- (1 H Id:ri.]o:(c)aﬁgf _c}/r )t_e(?:}gﬁ;[r@clé)\yr%hm g:l:'ggérably tetrahydrofuran), at

a temperature of about -50 to -150°C, preferably about

~-95°C, for about 5-30 minutes, after which time about 1

equivalent of a trialkoxyborane, preferably trimethoxy-

10 borane, is added, and the mixture allowed to warm to room
temperature. The product of formula (7), a dimethoxyborane
complex, is isolated by removal of solvent, and used in the

next reaction with no further purification.

15 A 2-amino-4-chloropyrimidine derivative of formula (4)
is reacted with the boron complex of formula (7) obtained
above in an inert solvent, preferably an aromatic solvent,
most preferably toluene, containing a palladium catalyst,.
preferably palladium tetrakistriphenylphosphine, and an

20 aqueous inorganic base, preferably sodium carbonate/water.
The reaction is preferably carried out at the reflux
temperature of the solvent, preferably about 80-90°C, for
about 10 minutes to 10 hours, preferably about 1 hour. The
product of formula I is isolated and purified by

25 conventional means, preferably purified by chromatography.

An alternative method is available for converting a
compound of formula (4) to a compound of formula I, in which
Rr3 is a bicyclic ring system containing'N as the point of
30 attachment to the pyrimidine nucleus, er., RS is

represented as:

l

N

35
CLs
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2-am no-4-(4-fluoronaphth-1-yl)-6-(1-fluoro-I-nethyl- ethyl)-pyrimdine;
and 2-am no-4- (4-fluoronapht h-1-yl)-6-(1-hydroxy-I-nethyl -

ethyl) - pyri sclongized PCT/EP97/02454

2-am no-4-{4, 6-di fl uoronapht h-1-yl )-6-(1-fluoro-1- nethylethyl)-pyrimdine;
2- met hyl am no- 4- (4-fl uoronapht h-1-yl) -

6- i sopropyl - pyrimdine;
2- am no- 4- (4-fl uoronapht h-1-yl)-6-( 2- mat'ﬁgrpropyl )- 10 pyrimdine. A
further preferred group of conpounds of the present invention are conpounds
of formula | in which Rlerr] and Rl err] are hydrogen or lower alkyl, Rl is
27 A no- 4 (1 L nGG e L) by By T e ar o phar rate, Ere T3PS

-am no- 4- i ndol_-.4- - 6- et rimdine or a pharmaceutically

accept abl e satt® ﬁ%%?ﬁi% T‘fPé'Tté(EfXFggI{’h%s R 3RANEPAER hoddigamebredisied f or

t he prepar at i shewa0 beflopohpRemtsioh Schemd aW.. One such nethod starts with

i ntermedi ages of fornula

REACTION SCHEME IV:

10 N\‘ : 2 AN N
*C4) ——— R
@ SoHad, ! :
! N
4>} Y/

in which n is 0, 1 or 2, Y is CH2, O, S or NH, and Rl, Rz,

15
R* and RS are as defined with respect to formula I.

A 2-amino-4-chloropyrimidine derivative of formula (4)
20 is reacted with the compound of formula (8) in a mixture of
water and a strong acid, preferably sulfuric acid, as a
solvent. The reaction is preferably carried out at a
temperature of about 100°C, for about 20 minutes to 10
hours, preferably about 2 hours. The product of formula I
25 1is isolated by conventional means, and preferably purified
by recrystallization.

,

Alternatively, the compounds of formula (4) and (8) are

reacted together in a polar solvent, preferably

30 dimethylformamide. The reaction is preferably carried out
at a temperature of about 70-90°C, for abbut 12-72 hours,
preferably about 24 hours. The product of formula I is
isolated by conventional means, and preféfably purified by
chromatography.

35



(4), the preparation of which is shown in Reaction Schenme |I bel ow. 25 WO

97/ 44326 PCT/ EP97/ 02454 - 14- REACTI ON
SCHEME | 5 [err] 25 where Ris lower alkyl, and R err] and R err]
are as defi n&¥D ¥/44dRér espect to fornula | and R err] and R eRGTER2F/e24Bd4/dr ogen
or |ower alkyl. 30 The starting ketoester of fornmula (1) may be
obtained commercially, for exanple from Ali@gri ch Chem cal Co., Inc., or may

be prepared according to nethods well known in the art. The conpounds of

fornula (2) are Coniigduildsy oRValiniib®s 8hn"BYsdBePLEBRLAML AE6QLTYY 1O

net hods wel | 3? known
rom acylaryl derivatives of formula (9), as shown below in

Reaction Scheme V.

S REACTION SCHEME V:
TS i i
| R2 Base
R3/L\\// . R1/’LL\OR — Ra/l\\T//L‘H1
X
10 (9 C10) C11)
R?
1
NlH R /N N\QS
_ |
15 11+ P ptpd 1
R2 ) I
c2) R3

where R is lower alkyl, R4 and R are hydrogen or lower
20 alkyl, and Rl, R2 and R3 are as defined with respect to
formula I.

An acyl aryl derivative of formula (9) may be obtained

commercially, for example from Aldrich Chemical Co., Inc.,

25 or may be prepared according to methods well known in the
art, for example, Friedel-Crafts reaction. In general, an
aryl derivative of formula R3H is reacted with a carboxylic
acid derivative, preferably acetic anhydride in the presence
of Lewis acid, for example aluminum chloride. The reaction

30 is carried out at a temperature of about -20° to 20°C,
preferably 0°C for about 5 minutes to 3.hours, preferably 20
minutes. The acylaryl derivative product of formula (9) is
isolated by conventional means, and preferably purified by
chromatography.

35
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To prepare conpounds of formula (3), a ketoester of formula (1) is treated
wi th an excess of a guanidine derivative of fornmula (2) in a protic

sol vent, prwbemabisy et hanol, at reflux tenperature for ab®CRERIPWShours, 5
preferably about 16 hours. The product of fornula (3), a

2- am no- 4- hydr oxypyri m di ne derivativeuzbg I sol ated by conventional neans,
and preferably reacted in the next step™wth no further purification. 10
The 2-am no-4-hydroxypyri m di ne derivative of formula (3) is converted to
t he correspondi ngA-aNHEEY1 caapbiatd vef of ofermuda( 49) bis reeastedgwiti éhpound
of fﬁ{rnu S ( Baryé tdxcesehb@r anaddueg ageﬂa?mﬂmaeheb&big_ﬁH@o@&QQéﬁ@@.of 15

oxychl ori de, _p, in nce.o vent . e reaction is

conduct ed atargeﬁ%{;?ea)éﬁﬁérg%gfee é sBou™ dr’ﬁ"ﬁﬁt‘ es 10 r&?aﬁ‘éﬁ?%,lﬁar ef erabl y
about 2 hourBrefieaido Gaecrisd oW AW & tayperaturgniofoalowh| & 6pywntiildi ne
derivative, thei sothgthid BY €ormard i(9haksEsiumednd TiSe IiRhar8bl v

tallized b furth Lon. 20 thod of t
Comound of FEPRE ()28 S%%f}%ﬁ”swm%%ﬁm?@%h 7 bel ow in

reacti on scheref¢rably purified chromatography.
P i o o le) 1
10 The dione of formula (11) is reacted with the compound

of formula (2), preferably in the absence of solvent. The
reaction is carried out at a temperature of about 100-180°C,
preferably at about 150°C, for about 1-10 hours, preferably
about 5 hours. The product of formula I is isolated by

15 conventional means, and preferably purified by
chromatography.

An alternative method of preparation of compounds of

formula I where Rl is hydrogen from acylaryl derivatives of
20 formula (9) is shown below in Reaction Scheme VI.

REACTION SCHEME VI:

o’JKf'
o 0

= PR
2 n:/lL\~/’n + CCH3DgN N(CH,),-————-—*-R”lL\ff?\‘NCCHg)g
2

A

c9) c13d
gﬁ
30 |
NH ,N\l(N\ RS
C13) + HzN,JL\quRs —t ~
R2 I
€2) R?

35 where R4 and RS are hydrogen or lower alkyl, and Rz and R3
are as defined with respect to formula I.



REACTI ON SCHEME I1: 25 [err] 35 WD 97/ 44326

PCT/ EP97/ 02454 -16- where R err], Rerr] and R err] are as defined with
respect to formula | and Rlerr] and Rlerr] are hydrogen or |ower alkyl. A
2- am no- 4- chiwo opdsZeni di ne derivative of formula (4) 5 is rEREREHOMM4 h a
boronic acid derivative of fornmula (5) in_an aqueous solvent, preferably a
m xture of ethanol, water and di net hoxyer%ne containing a pal | adi um

catal yst, pref er abl y pal |l adi umtetrakistriphenyl phosphi ne, and an i norganic
base, preferably sodium carbonate. The reaction 10 is preferably carried

out at the reflux tgamy %{yﬁ%‘f&f ?érl%%l%gl é‘gnfornﬁrl%f Qbably M@d%ﬂ.&o[ er r] C

for about 5-30 hours, bout hour s. forrml a
is isolated byt%bmﬁYmﬁplﬁé%‘ﬁ%ethé{ﬁﬁmﬂ%)f‘%ﬁ%P? Bﬁfg‘??xé‘?fibﬁ reagen

recrystal lizatifna giotic solvent, preferably ethanol. The reaction is
- 5 preferably carried out at a temperature of about 80°C, for
about 12 hours to 5 days, preferably about 2 days. The
compound of formila (13) is isolated by conventional means,
and preferably used in the nex:t reaction with no further
purification. '
10
The enone of formula (13) is reacted with the compound
of formula (2), preferably in the absence of solvent. The
reaction is carried out at a temperature of about 100-180°C,
preferably at about 120°C, for about 5-24 hours, preferably
15 about 14 hours. The product of formula I is isolated by
conventional means, and preferably purified by
recrystallization.

20 Another method of preparation of compounds of formula I
is from intermediates of formula (16), the preparation of

which is shown in Reaction Scheme VII below.



An alternative nethod of converting a conpound of fornula (4) to a conmpound

of formula | is shown below in Reaction Schene I11. 20

REACTION SCHEME I11: [err] where Ris lower alkyl, Rerr], Rerr] and
Rierr] areagofiaigned with 35 respect to formula | and R RCWEPSIUSR] err |
are hydrogen or |ower alkyl. WO 97/ 44326

PCT/ EP97/ 02454 -17 - The bronoaryl derivative of forrmula (6) is reacted
with a strong base, for exanple a | ower2arkyl lithium preferably n-butyl
lithium The reaction is carried out in an ethereal 5 solvent (for
exanpl e, diethyl ether, dinmeth®egerhonescriimexgne: or tetrahydrofuran,
preferably tetrahydrofuran), at a tenperature of about -50 to -150[err]C,
preferably about -95[err]C, for about 5-30 m nutes, after which tinme about

1 equival ent of a t¢ial Boxyborane, prefeerably trimet HOxy- ®fne, is
added, and the m xtldre Hllowed to warfito roomtenperatu F.\'he product of
formula (¢), a dirnet yDoo@ne + yu, ScH, " ~N
- gz
OH
c1) C14) €13)
10
G N SCH,
Y
€15) —— |
~.N
n2
cl
15
C18)

where R is lower alkyl, and Rl, and R2 are as defined with

respect to formula I. '
20

The starting ketoester of formula (1) may be obtained

commercialy, for example from Aldrich Chemical Co., Inc., or

may be prepared according to methods well known in the art.

The compounds of formula (14) are commercially available or
25 mnay be prepared according to methods well known in the art.

To prepare compounds of formula (15), a ketoester of
formula (1) is treated with about 2 molar equivalents of an
isothiourea derivative of formula (14) in an agueous

30 solution containing an excess of an inorganic base,
preferably sodium carbonate. The reaction is carried out at
a temperature range from about 5°C to 60°C, preferably at
about 25°C, for about 10 to 100 hours, préferably 60 hours.
The product of formula (15), a 4-hydroxy-2-methylthio-

35 pyrimidine derivative, is isolated by con#entional means and



conplex, is isolated by renoval of solvent, and used in the next reaction
with no further purification. 15 A 2-am no-4-chl oropyri m di ne
derivative of formula (4) is reacted with the boron conplex of forrmula (7)
obt ai ned aboweo 9TM488¢ i nert sol vent, preferably an aromati c BN 2454 pst
preferably toluene, containing a palladiumcatal yst, preferably palladium
tetraki stri phenyl phosphi ne, and an 20 aqugous i norgani c base, preferably
sodi um car bonat e/ water. The reaction is pfeferably carried out at the
reflux tenperature of the solvent, preferably about 80-90[err]C, for about
10 mi nut es t oPYBERBRAPLY yRastedabr \theh@gwrt1skemwithhaopfwdther of fornul a |
is isolated apdrpicatbsh by 25 conventional neans, preferably purified by
chromat ography. An alternative nmethod is avail able for converting a
conmpound of forrmula (4) to a conmpound of formula I, in which Rerr] is a
bi cyclic ring syst&hfcomedusag2inethytdiopinimidig) derivahinentot 0 t he
pyrim di ne niuGoemblai (£5) iR ebhvelted & @RENESF - bonkiShl] 4-chlWRO7/ 44326
PCT/ EP97/ 02454

compound of formula (16) under conditions. similar to that
shown above for the preparation of compounds of formula (4)
in Reaction Scheme I. The product of formula (16), a

4-chloro-2-methylthiopyrimidine derivative is isolated by
10 conventional means.

One method of converting a compound of formula (16) to

a compound of formula I is shown below in Reaction Scheme
VIII.

15



- 18 - inwhichnis 0, 1or 2, Yis CHerr], 0, Sor NH and the rings are
optionally substituted as defined above. This nmethod is shown bel ow in
Reaction Schene IV. 5 REACTION SCHEME |V: [err] in which nis 0, 1 or 2, Y
is CHerr],waerdan26 NH, and Rerr], Rerr], Rerr] and R eOrjEpsamz4isss
defined with respect to fornula I. A 2-am no-4-chl oropyri mdine derivative
of fornmula (4) 20 is reacted with the cogpound of fornmula (8) in a m xture
of water and a strong acid, preferably sulfuric acid, as a solvent. The
reaction is preferably carrled o] . of about 100[err]C, for
about 20 mnutes to 10 hours, g@&ﬁ%@% si%@‘ﬁ%%‘ur S. The product of
formula | 25 is isolated by conventlonal nmeans, and preferably purified by
recrystallization. Alternatively, the conpounds of formula (4) and (8) are
reacted together in a polar solvent, preferably 30 dinethylformam de. The
reaction is preferably carrled out at a terrperaturegof abgut 7€eQ0[err] C

for about s12-72 WOy s_w %‘?"ably about 24 urs The od of formul a,l
is isolated by conve ‘tib meanf_('_s)agd @;r)}f | fl‘ed

N
RZ
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step 3 Y \R5
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wherxe Rl, R2 and R3 are as defined with respect of formula I.

In a first step 1 compounds of formula (17) can be
prepared as follows:
35



chr omat ogr aphy. 35 WO 97/ 44326
PCT/ EP97/ 02454 -19- Conpounds of fornula |I can al so be prepared starting
fromacylaryl derivatives of fornmula (9), as shown bel ow in Reaction Schene

V. 5 WO 97/44326 REACTI ON SCHEME V: [err] wherRETEPPHIZ¥\or

al kyl, R err] and R err] are hydrogen or lower 20 alkyl, and Rlerr], Rerr]
and R err] are as defined with respect t-®@5f-ornmula |I. An acyl aryl
derivative of fornula (9) may be obtained commercially, for exanple from
Al drich Chem cal Q. ¢_|{ler %&g gmrpéf%&ﬁdza&eemma_o met hods wel |
known in the art, or exa ried ts reaction n gene an aryl

derivative of PVEF%‘F%P%‘P“}P?“P@a%t FPRER AL ehriBoRR PRREH QY d&Ff‘?’é‘F? e,
preferably acebleeathypiteftaablyt becqahgsenterai, Levreaated wifthr asxanpl e

alam gurzno[cglr o ES%SSTQ? 4 98Hde0a3hdS BRRELELLRHY ithidm! &ITRIRLYLE- Of about

5 amlde, in an anhydrous ethereal solvent, preferably
tetrahydrofuran at a temperature range of about -90°C to
10°C, preferably at about -70°C, for about 30 minutes. An
excess of a bromoaryl derivative of formula (€) is added and
the reaction mixture allowed to warm to ambient temperature.

10 The product of formula (17), a 2-methylthiopyrimidine
compound of formula (17) is then isolated and purified by
conventional means, preferably by chromatography.

Alternatively, using the method shown in Reaction
15 Scheme III, a compound of formula (16) can be reacted with a
compound of formula (7) to give a compound of formula (17).

In a second step 2 compounds of formula (18) can be
prepared as follows:
20
A 2-methylthiopyrimidine derivative of formula (17) is
reacted with about 1-4 molar equivalents, preferably about 2
molar equivalents, of a strong oxidizing agent, for example
meta-chloroperbenzoic acid. The reaction is carried out in
25 an inert solvent, preferably methylene chloride, in a
temperature range from about 0°C to 50°C, preferably about
25°C, for about 1 to 30 hours, preferably about 16 hours.
The product of formula (18), a 2-methylsulfonylpyrimidine
derivative, is isolated by conventional means.
30

In a third step 3 compounds of formula I can be
prepared as follows:

A 2-methylsulfonylpyrimidine derivative of formula (18)
35 is reacted with an excess of a primary or secondary amine in

a suitable solvent, for example, ethanol. The reaction is



preferably O[err]C for about 5 mnutes to 3 hours, preferably 20 m nutes.
The acyl aryl derivative product of fornmula (9) is isolated by conventional
nmeans, and preferably purified by chromatography. 35 WO 97/ 44326
PCT/EP97/0%@§4MQ§Q An acyl aryl derivative of fornula (9yCiEPMEHMs4 ed Wi th
a large excess of an ester of formula (10) in the presence of a strong
base, preferably sodium hydride. The reaction is preferably carried out at
a tenperature of about 80[err]C, until-%-the conpound of fornmula (9) is
consuned. The dione of fornmula (11) is isolated by conventional neans, and

pr ef erably pdvdfile8dolYy ghranr&&x@g&aeaye FARjalo®t hpBuef16%0BoYpge of For mul a

I d th th 1d of
fornula (2) pﬁﬁé%%gggﬁlésjcw %ﬂ%§§%3%%8¥ggcﬁsgﬁ%M PFREe ?Egggrgﬁnlsocarried
out at a tenpdratrs:e @heeﬂnm@MCIOOaJémﬁngwnpcofpfqﬁmukﬂﬂry as adowlatetbo[err] C,

for about 1-J{y ROAW:8ie®@ B VoAbt 8O meah@urs. The product of formula | is
i sol ated by

Miscellaneous routes for the preparation of to
compounds of formula I are shown in Reaction Scheme IX
below:



15 conventional neans, and preferably purified by chronmatography. An
alternative nethod of preparation of compounds of formula I where Rlerr] is
hydrogen from acyl aryl derivatives of 20 forrmula (9) is shown below in
React i on Scheioe974#326 REACTI ON SCHEME VI: [err] 35 where R ®CTEPRHB4H err]
are hydrogen or lower alkyl, and R err] and R err] are as defined with
respect to formula I. MD 97/ 44326

PCT/ EP97/ 02454 -21- An acyl aryl derlvat|3g of formula (9) is reacted with
tert-butyl oxybis (dinmethyl am no)nethane (Bredereck's reagent) in a protic
solvent, preferably ethanol. The rPERITION FSHEMEBIK:erably carried out at a
tenperature of about 80[err]C, for about 12 hours to 5 days, preferably
about 2 days. The compound of formula (13) is isolated by conventi onal
nmeans, and preferably used in th§4next reaction with nogﬂurther
purlflcatlon

| ::I:;%:j/, \\ j:[:;%:j// ) "
tnrr————————————
10 I 1
where R' Is hydroxy where R' Is chiloro
n“ p& R“
l
\‘ NG RS
15 Y Y
R
r3
I 1
20 1 1 i NRSR7
where R 1is chioro where R S
R“ R4
i Y " J;Y "
30 : 1 1
where R' isg chloro where R? is hydrogen

35 where R4 and RS are hydrogen or lower alkyl, and R2 and R3
are as defined with respect to formula I.



The enone of formula (13) is reacted with the conpound of fornula (2),
preferably in the absence of solvent. The reaction is carried out at a
tenperature of about 100-180[err]C, preferably at about 120[err]C, for

about 5- 24wpusasaze Pref erably 15 about 14 hours. The prod REVEEPT2Hnula | is
| sol ated by conventional neans, and preferably purified by

recrystallization. 20 Anot her nethod of preparation of conpounds of

formula | is frominternedi ates of forril"a (16), the preparation of which

is shown in Reaction Schenme VII bel ow. WD 97/ 44326

PCT/ EP97/ 02454 - 22 - REACTION SCHEME VII: [err] where Ris Iomer al kyl,

and Rlerr], and ﬂfﬁadndarsfaéoﬂﬁﬂanqdwmw xilesigeghlgpof@;r{ﬂﬂ e20 The
conmer cl al or exanpl e

starting kehoester of forng J be obtjai.ne Y,
from Al dri chEBhéPQungs. © gfl’(;“ 15 In’é’i‘/e‘b‘é rbr dS5aP¥arReE ddiths $¥ret hods
wel | known iantéw zar tshown in Reaction Scheme I, step 2, above.

5

Alternatively, compounds of formula I where rY is
chloro can be made from coﬁpounds of formula (4) where Rl is
chloro (i.e., 4,6-dichloro-pyrimidine derivatives) by
reacting the dichloro derivative in the same manner as shown

10 in Reaction Schemes II or III.

A compound of formula I where Rl is chloro is reacted

with a primary or secondary amine of formula R6R7NH, where
R6 is hydrogen or lower alkyl and R’ is lower alkyl, in a

15 high~boiling protic solvent, preferably ethylene glycol.
The reaction is preferably carried out at a temperature of
about 100°C, for about 12 hours to 5 days, preferably about
2 days. The compound of formula I where R1 is --NR.GR.7 is
isolated by conventional means.

20

A compound of formula I where Rl is chloro is

catalytically reduced with hydrogen in the presence of a
palladium or platinum catalyst, preferably palladium on
carbon support. The reaction is carried out in a protic

25 solvent, preferably methanol or ethanol, in the presence of
a strong base, preferably aqueous sodium hydroxide. The
reaction is preferably carried out at a temperature of about
10-40°C, preferably about room temperature, at about 1
atmosphere pressure until reduction is complete, about 1

30 hour. The compound of formula I where Rl is hydrogen is
isclated by conventional means.

The preparation of compounds of formula I where R is
thioalkoxy is shown below in Reaction Scheme X.
35



The conpounds of fornmula (14) are commercially available or 25 may be
prepared according to nethods well known in the art. To prepare conpounds
of formula (15), a ketoester of forrmula (1) is treated with about 2 nolar
equi val ent s yah ofaadeS Ot hi ourea derivative of formula (14) iPCHEPEOUs 30
solution contalining an excess of an inorganic base, preferably sodi um
carbonate. The reaction is carried out at a tenperature range from about
5[err]C to 60[err]C, preferably at about2®5C, for about 10 to 100 hours,
preferably 60 hours. The product of formula (15), a 4-hydroxy-2-nethylthio-
35 pyrimdine derivative, is isol akexbimonegouentixonal nmeans and WO

97/ 44326 PCT/ EP97/ 02454 - 23 -
preferably reacted in the next step with no further purification. The

4- hydr oxy- 2- met hyl t hi opyri m di ne derivative of 5 fornula (15) is converted
to the correspondi ng 4-chl gro conpound of fornyla (SKd); under conditions
simlar to_that shown abovg fornghe preparati of lconpounds of fornula (4)
in Reacti oh Schene I. The-p Ct of formul @16y a schn,

Rz

(% €19

10 .

|
CH,S N N
C YT
c18) «+ ' 4,5 —————
H,N TNR*R AN
R I
€23 r3

4

15

and R5 are hydrogen or lower alkyl, and R2 and R3
20 are as defined with respect to formula I.

where R

An acylaryl derivative of formula (9), which may be
obtained commercially, for example from Aldrich Chemical
Co., Inc., or may be prepared according to methods well

25 known in the art, is mixed with carbon disulfide in an
aprotic solvent, for example diethyl ether, benzene,
toluene, preferably diethyl ether, in the presence of a
strong base, preferably potassium tert-butyloxide, at a
temperature of about 10-12°C. The reaction mixture is

30 allowed to warm to room temperature, then recooled to about
10-12°C, at which point 2 molar equivalents of methyl iodide
is added dropwise. The mixture is maintained at a
temperature of about 10-80°C, preferably about room
temperature, for about 5-24 hours, preferably about 16

35 hours. The bis-methylsulfanyl compound of formula (19) is



4-chl oro-2-net hyl t hi opyri m di ne derivative is isolated by 10 conventi onal
nmeans. One nethod of converting a conpound of formula (16) to a conpound of

formula | is shown below in Reaction Schene VIII. WO 97/ 44326
PCT/ EP97/ 02 4flor14d%k6- REACTI ON SCHEME VII1: [err] where R aiorspeid=ase ] and
Rlerr] are as defined with respect of formula I. In a first step 1

conpounds of fornmula (17) can be preparegh-as foll ows: 35 WO 97/ 44326
PCT/ EP97/ 02454 - 25 - A 6-(lower alkyl or Iower alkoxy)-2-nethylthio-

pyri m dine cquppynds 9y (QLTULR: Sd®) dednd AUIYIL2E.E10515T

vy purified by
crystallization.

The compound of formula (19) is reacted with the
5 compound of formula (2) in the presence of a strong base,
preferably sodium hydride, in a polar solvent, preferably
dimethylformamide. The reaction is carried out at room
temperature for about 1 hour, then at about 100-180°C,
preferably at about 150°C, for about 1-10 hours, preferably
10 about 5 hours. The product of formula I is isolated by

conventional means, and preferably purified by
chromatography.

The compound of formula (19) is reacted with the
15 compound of formula (2) in the presence of a strong base,
preferably sodium hydride, in a polar solvent, preferably
dimethylformamide. The reaction is carried out at room
temperature for about 1 hour, then at about 100-180°C,
preferably at about 150°C, for about 1-10 hours, preferably
20 about 5 hours. The product of formula I is isolated by

conventional means, and preferably purified by
chromatography.

The preparation of N-oxides of compounds of formula I
25 1is shown below in Reaction Scheme XI.

REACTION SCHEME XI:

R4 6 a? ?4
| i
30 4 1+ 1
R N N R N N R N
- \r ~ps - Y ~gS5 - ~pg$s
| _— | . |
~ _N N N N
R R R D-~Lb
r3 R3 a3
15



solvent, preferably tetrahydrofuran, is reacted with an excess of a

hi ndered base, preferably lithiumdiisopropyl- 5 amde, in an anhydrous

et hereal solvent, preferably tetrahydrofuran at a tenperature %ﬁgg of
lf’%‘f’ 0

about -90[ eryd §7dadrelO[ err] C, preferably at about -70[err]Cl,’C ‘bt 30

m nutes. An excess of a bronoaryl derivative of fornula (6) is added and
the reaction mxture allowed to warmto gnbi ent tenperature. 10 The product
of formula (17), a 2-nethylthiopyrimdine conmpound of forrmula (17) is then
i sol ated and purified b ggnventional means, preferably by chromat ography.
Al ternati vel whettei nb, t t hBY show? are Rescidfane@ibwi St hesspekkl toa
conpound of fhQ ?‘g {£16) can be reacted with a conpound of fornula (7) to
give a conmpound of formula {17). In a second step 2 conpounds of formula
(18) can be prepared as follows: 20 A 2-nethylthiopyrimdine derivative of
fornmula (17) is raaecbepowmd lofabormullx 4 18l peactpd walcBnbs, opidfAngbl y about
2 molar eql vl apt Sor of el Q00 QI i2h0g, B0E Mo of OLaClRRIG,
nmet a- chl or'ope Senzor e aci d. e reactiron s carried out in Z5an inert
sol vent, prefsotyehy . nREEATSRAY cRbpnaferm ar ametdnensgt diehkenige f r Bheabout
Oferr]C to SQ{eictlibn P& ghrifebhplabouiiridd] 66t |4z o eempbostude t«f 3BohiOUrS,
preferably aQﬂH%O*?,q%%&%Iably about 40°C, for about 10 minutes to 2

hours, preferably about 30 minutes. The N-oxide of the

10 compound of formula I is isolated by conventional means.

The position of the N-oxidation varies depending upon
the steric hindrance of the R} group. For example, where Rl
is methyl, N-oxidation occurs almost exclusively at the

15 1l-position (formula Ia). However, as the R1 group increases
in size, increasing amounts of the 3-N-oxide {formula Ib)
are seen. For example, where R is tert-butyl, most of the
oxidation is directed toward the 3-position. For oxidations
where a mixture of N-oxides are obtained, the l-N-oxides and

20 3-N-oxides can be separated by chromatography, or by
selective crystallization from a suitable solvent, for
example from a mixture of ethanol/ether. |

The preparation of compounds of formula I where r! is
25 hydroxyalkyl or alkenyl from N-oxides of formula I is shown
below in Reaction Scheme XII.



The product of formula (18), a 2-nethyl sul fonyl pyrimdine derivative, is

| sol ated by conventional neans. 30 In a third step 3 conpounds of fornula I
can be prepared as follows: A 2-nethylsul fonyl pyrimdine derivative of
formul a (18wodm4s33sreacted with an excess of a prinmary or peEmesniasss ani ne
In a suitable solvent, for exanple, ethanol. The reaction is WO 97/ 44326
PCT/ EP97/ 02454 -26- carried out in a tengerature range of about 10 to 100C,
preferably 45[err]C, for about 1 to 10 hours, preferably 6 hours. The
product, a conpound of formula I,_Jis isolated and purified by conventional
means. 5 M scel | aneous routes forfr¥rd IPNePEHENE T I6f to conpounds of
formula | are shown in Reaction Schepe | X bel ow
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where in formulae Ia and Ib rY is alkyl, and in formula I R1
is hydroxyalkyl or alkenyl, and RZ, R3, R? and RS are as
with respect to formula I.
20 An N-oxide of formula I where R! is alkyl is reacted

with an excess of a carboxylic anhydride preferably
trifluoroacetic anhydride, in an inert solvent, preferably
methylene chloride. The reaction is carried out at a
temperature of about 5 to 60°C, preferably about 25°C, for

25 about 10 to 60 hours, preferably 48 hours. A mixture of
compounds of formula I where R! is 6-hydroxyalkyl or 6-
alkenyl is obtained, and is separated, isolated and purified
by conventional means, preferably by chromatography.

30 The compounds of formula I where Rl, R? and R3 are as
defined above, and R? and RS are hydrogen may be converted

to other compounds of formula I by replacing one or both
hydrogens of R4 and R with other groups:

35 A, For example, a compound of formula I where R? is

acetyl, may be prepared by reaction with an acylating agent,



WD 97/ 44326 PCT/ EP97/ 02454 -27 -
REACTI ON SCHEME | X: [err] 35 where R err] and R err] are hydrogen or | ower

al kyl, and Rerr] and R err] are as defined with respect to fornulg‘l.
WO 97/ 44326 wo o7144326 - PCT/ EFRSARFIHEA 28 -
Compounds of fornula | where R err] is chloro can be nmade from conpounds of
formula | where Rlerr] is hydroxy in thessame manner as shown in Reaction
Schenme |, step 2, above. 5 Alternatively, conpounds of fornmula |I where
Rlerr] is chlorao can be made from conpounds of fornula (4) where Ris
chloro (i.e. PrEEBTHPLAIAGEIH RIS - dePF 2R MY Erh iRt RiassmGet RE dichl oro
derivative i n-gheeshyimnimoppridines.hothel Dead tidieadiktone Sedreearbedor 111. A
compound of fREMILa, ! uhRSBLEr Hpde ﬁh@re | fogopacksd Wddt a primary or
secondary am ne o ?or muj .a errfﬁerr ,,V\ﬁere .

4 hours. A diacetyl product is isolated by conventional

5 means, dissolved in a protic solvent, such as methanol, and
.treated with sodium bicarbonate for about -1 to 24 hours.
The resulting monoacetyl product, a compound of formula I,
is isolated and purified by conventional méans.

s

10 B. For example, a compound of formula I where R4 and R5
are methanesulfonyl, may be prepared by reaction with
triethyl amine and a sulfonylating agent, preferably
methanesulfonyl chloride. The reaction was carried out in
an inert organic solvent, such as dichloromethane, at a

15 temperature of about 0°, for about 5 minutes to 3 hours,
preferably 30 minutes. The resulting bis-methylsulfonyl

product, a compound of formula I, is isolated and purified
by conventional means.

20 C. For example, a compound of formula I where R4 is
methanesulfonyl, and R5 is hydrogen, may be prepared from
the bis-methanesulfonyl product previously described above
in (B), under basic conditions, preferably sodium hydroxide.
The reaction was carried out in a protic organic solwvent,

25 such as methanol, at about room temperature for about
30 minutes to 3 hours, preferably 1 hour. The resulting
mono-methanesulfonyl product, a compound of formula I, is
isolated and purified by conventional means.

30 D. For example, a compound of formula I where R4 and RS is
hydrogen may be prepared by reaction with: phenylisocyanate.
The reaction was carried out in an inert organic solvent,
preferably benzene, at reflux temperatureffor about 10 to 60
hours, preferably 48 hours. The resulting-ﬁrea product, a

35 compourd of formula I, is isolated and puiified by
conventional means. N



R6 is hydrogen or |lower alkyl and Rerr] is lower alkyl, in a 15

hi gh-boiling protic solvent, preferably ethylene glycol. The reaction is
preferably carried out at a tenperature of about 100[err]C, for about 12
hours to 5 432pr ef erably about 2 days. The conpound ofPCTGPAIN4S4 where
Rerr] is - R[err]R[err] Is isolated by conventional neans. 20 A conpound
of formula | where Rlerr] is chloro is,gatalytically reduced with hydrogen
in the presence of a palladium or platlnun1catalyst preferably pall adi um
on carbon support. The reaction is carried out in a protic 25 solvent,
preferably methanol or ethanol, in the presence of a strong base,

preferably mgue®txr 260dingDe Ny rcditboend T0E fo@@Gla on wiedal gterably carried out

at a tenper.at A0[err]l Cs Rre erab about. room t enper at ur e,
at about 1%%% 2hyd e%?%%’iﬂ’%%%n c%l(;zre dc Vo’ﬁ°q o BRI BE LTSREGE 1 30

hour. The clamﬁﬁsﬂ%lé’ﬂ Vokena aupnmﬁm% dRrdvaLive, Iﬂ%mhogenlilr i sol at ed by

convent i 9nadin@MA guiiedphiepamal EODL Sfing0 FREUPES: furear Ab@r-ibathene Rl err]

is thioalko&y i s sho beIPM/in Reacti on Schene X. 35
?dadtion ' $thene ! _

Isolation and purification of the compounds and
intermediates described herein can be effected, if desired,
10 by any suitable separation or purification procedure such
as, for example, filtration, extraction, crystallization,
column chromatography, thin-layer chromatography,
thick-layer chromatography, preparative low or high-pressure
liquid chromatography or a combination of these procedures.
15 Specific illustrations of suitable separation and isolation
procedures can be taken from the preparations and examples.

However, other equivalent separation or isoclation procedures
could, of course, also be used.

20 The compounds of formula I are basic, and thus may be

converted to a corresponding acid addition salt.

The conversion is accomplished by treatment with at
least a stoichiometric amount of an appropriate acid, such

25 as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid and the like, and organic acids
such as acetic acid, propionic acid, glycolic acid, pyruvic
acid, oxalic acid, malic acid, malonic acid, succinic acid,
maleic acid, fumaric acid, tartaric acid, citric acid,

30 benzoic acid, cinnamic acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like. Typically, the free base is dissolved in
an inert organic solvent such as diethyl ether, ethyl
acetate, chloroform, ethanol or methanol and the like, and

35 the acid added in a similar solvent. The temperature is

maintained at 0°~-50°C. The resulting salt precipitates
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REACTI ON SCHEME X: [err] where Rerr] and R err] are hydrogen or | ower
al kyl, and R err] and R err] 20 are as defined with respect to fornula I.
An acyl aryl @pv#8l6ve of fornula (9), which nmay be obtai neBcuBraT24ssal | v,

for example from Aldrich Chem cal Co., Ing_, or may be prepared according
to methods well 25 known in the art, is mxed with carbon disulfide in an
aprotic solvent, for ex | e di ethyl ether, benzene, toluene, preferably

di et hyl et her SPPRERRECHT s OFcBa¥1 PG RAMGRY Bas T SrFEF B IY Poralestim
tert-butyl oxi gelaat salvemper ature of about 10-12[err]C. The reaction
mxture is 30 allowed to warmto roomtenperature, then recool ed to about
10-12[err] C, at which point 2 nolar eqéji val ents of nethyl iodide is added
dropwi se. The mi xt dpr& feid@dHistABasatts ofefper SRTRWNGE 9hotr™d288[ err] C,
preferably sabaialy beotvhwsmdator ehe f@srrizpohdng £deeubaseprsf er abl y about

16 35 hours. . [e.Dhe RIY:SYLEEEY], SATRRYDHeAl:d UnBthe {49 1S

suitable base such as sodium or potassium hydroxide,

potassium carbonate, sodium bicarbonate, ‘ammonia, and the

like.
10
Compounds of formula I can be prepared as follows:
1. Reacting a compound of the formula:
15 R4

RY N l‘\l
N
rE Z
20
C1
where R and R? are as defined above and R? and R’ are
hydrogen or lower alkyl;

25 with a boronic acid derivative of formula (S), i.e.,
R3B(OH)2, where R3 is as defined with respect to formula I.

2. Alternatively, a process for prepa:ing compounds of
formula I comprises:

30 reacting a compound of the formula:

R4

SV |
| R
as R2 ~_N
| c1 -
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i sol ated by conventional neans, and preferably purified by crystallization.
The conpound of fornula (19) is reacted with the 5 conpound of forrmula (2)
in the presd¥@87/4826a strong base, preferably sodi um hydri decrEk®r02489! ar

sol vent, preferably dinmethylformam de. The reaction is carried out at room
tenperature for about 1 hour, then at ab¥ut 100-180[err]C, preferably at
about 150[err]C, for about 1-10 hours, preferably 10 about 5 hours. The
product of f L igol gted b Vet Lonal el referably
purified by %Hrggjrrq?ogbﬁd ﬁa.)a'?}eegéo‘y %3’%5 of g of Tt & %5) ‘ﬁ@aéﬁt ‘ed with
the 15 corrpo af“(ezf‘yiiﬁ%% Q5r é§h’ﬂ€ea36fyla strong base, preferably
sodi um hydri dg,th & hopoh arongpdlexent fcprneﬂar ably i emat P B ocrRys demeFhe
reaction is ryige t refor ut 1 hour, ‘then at about
100- 180[err]3@rpr eger a%)f %g'glou n€ ]Eo o out 1-10 hours,

pref erabl y520 about 5 hours. The product of formula | is isolated by

conventional 3eannltepapiedns,all yroeddd iRd BYeSd IPIRNEERAY: of

formula I comprises:

reacting a compound of the formula:

4
10 _ R
RY N r‘\x
N
R -
1s
Cl
where R1 and R2 are as defined with respect to formula I and
R4 and Rs

are hydrogen or lower alkyl;
with a compound of the formula (8):

@NH
o
v "

25 where Y and n are as defined above.

20

4. Alternatively, a process for preparing compounds of
formula I comprises:

reacting a compound of the formula:

30 0 0

)H)‘\
R3 R*

RE

1

35 where R, Rz, and R3 are as defined with respect to

formula I;



The preparation of N oxides of conmpounds of formula I 25 is shown below in
Reacti on Schene Xl. REACTI ON SCHEME Xl: [err] PCT/ EP97/ 02454 WD 97/ 44326

-31- where Rerr], Rerr], Rerr], Rerr] and Rerr] are as defined with
respect to fwowswhad . A conmpound of forrmula | is reacted WPEHERHOYH di zi ng
5 agent, preferably mchl oroperbenzoic acid, in an inert solvent,
preferably chloroformor nethylene dicht®tide. The reaction is preferably
carried out at a tenperature of about 30-60[err]C, preferably about

40[err] C, for .about 10 m nut 0 hour s f laysabout 30 minutes. The
\oxt b of ¢ HETT0Ac BT o FhPnfrails wBE AR Mitmiln a1 reans.
The positi on wiferehB4Nansti Rtarenas adefigiadle pa hlli rrpaesén tohtowswela & -hi ndr ance

of the R err] group. For exanple, where is nmethyl, N oxidation occurs

al nost exclusively_at the, 15 1-position (fornula Ja). However, as the
Rerr] groupfjncréégggnatlvely, & process for preparing compounds of

5 formula I comprises:

reacting a compound of the formula:
0]

R? /Y\N(C*h)a
10 Q2

where R? and R> are as defined with respect to formula I;

with a compound of the formula NHzC(:NH)NR4R5 {formula (2)),
where R4 and Rs are as defined with respect to formula I.

15

6. Alternatively, a process for preparing compounds of

formula I comprises:

reacting a compound of the formula:

. SCH
20 0 3
R3 SCH4
Ra

25 where R3

is as defined with respect to formula I
with a compound of the formula NHzC(:NH)NR4R5 (formula (2)),

where R3 is as defined with respect to formula I.

7. Alternatively, a process for preparing compounds of
30 formula I comprises:-

reacting a compound of the formula I where_R1 is chloro:

R4

|
Cl N N
3s I Qq/f \\Rs
Re N
R3



I n size, increasing anounts of the 3-N-oxide (fornmula Ib) are seen. For
exanpl e, where Rlerr] is tert-butyl, nost of the oxidation is directed
toward the 3-position. For oxidations where a m xture of N oxides are
obt ai ned, tW®9e7eddss0xi des and 20 3- N- oxi des can be separ at BCi/ER97/02454

chr omat ogr aphy, or by selective crystallization froma suitable solvent,
for exanple froma m xture of ethanol/ether. The preparation of conpounds
of formula | where Rlerr] is 25 hydroxy®l-kyl or al kenyl from N-oxides of
formula | is shown below in Reaction Schene XlI. WD 97/ 44326

PCT/ EP97/ 02454 -32 - REACTI ON SCHEME XI|: 15 [err] 15 where
in fornulae la and Ib Rlerr] is alkyl, and in formula I Rerr] is

hydr oxyal kyl or al kenyl, and Rlerr], Rerr], Rerr] and Rerr] are as with
respect to fornmula I. 20 An N-oxide of formula | where R is alkyl is

reacted withQhapeertens of arsaid@afincaapiyiiridipeprtetsr afimola 1,
5 and R4 and RS are hydrogen or lower alkyl; with
A) a reducing agent, to give a compound of formula I where
R1 is hydrogen; or
B) a secondary amine of formula HNR6R7, where R6 and R7

are as defined with respect to formula I, to give a compound
10 of formula I where Rl is —NR6 7.

8. Alternatively, a process for preparing compounds of
formula I comprises:

reacting a compound of the formula:

15
R N S0,CH,
i
R2 -2
20 R3

where Rl. R2 and R3 are as defined with respect to formula
I, with a secondary amine of formula HNR4R5, where R4 and Rs
are as defined with respect to formula I, to give a compound

25 of formula I, where R4 and RS are as defined with respect to
formula I.

9. Alternatively, a process for preparing=compounds of

formula I where RI is hydroxyalkyl or alkedjl comprises:
30 reacting an N-oxide of a compound of formulé I where R is

alkyl with a carboxylic anhydride to give_a}compound of

formula I.

10. Alternatively, a process for prepéringfcompounds of
35 formula I comprises: '



trifluoroacetic anhydride, in an inert solvent, preferably nethylene
chloride. The reaction is carried out at a tenperature of about 5 to
60[err] C, preferably about 25[err]C, for 25 about 10 to 60 hours,
preferably 4%OR7i#¥6 A m xture of conpounds of fornmula | WRGTERRJRAM | s
6- hydroxyal kyl or 6- al kenyl is obtained3%and is separated, isolated and
purified by conventional neans, preferably by chromatography. 30 The

compounds of foIduiy b YOS B8 bordliat 1l wabll Jil @hiihidiky asydlef kaed

I
above, and R err] an err] are hydrogen may be converted to other
conpounds of FHFEnANM N oKYde i acrAfPnd @f BBFA*R drog8hs of Rerr] and
Rlerr] with otdéertigigoapsompddundiof féatulexanphieh @ stompguadidftd aivel a |

where R4 is ! PIERREE i BB WiddhRRaacyt atd.Rgaiagent,
PCT/ EP97/ 024%%]@?/ 4%5?%-32 - pir;ré elréagsl%g acetic ar?%;r‘}gri de, optionally in
the presenée ®f 4-dinmethyl ani nopyridine. The reaction mixture was carried

out at a tenperature range of O[err] to 100[err]C, for about 4 hours. A
di acetyl product "fhé %Eﬁgdpyoé:(&ﬂ\igniljn%}?Jion are selective 5-HT2m
receptor antagonists. Affinity for the 5-HT2p receptors was
demonstrated using an in vitro binding assay utilizing
10 cloned 5-HT2p receptors radiolabelled with [3H]-5HT, as
shown in Example 17 infra. Selectivity for the 5-HT2B
receptor was shown by counter screening at 5-HT2a and 5-HT2c¢
receptors (for details see Example 18, infra.). Antagonist
properties were determined in rat stomach fundus

15 longitudinal muscle (for further details see Example 19,
infra.).

Accordingly, the comﬁounds of this invention are useful

for treating diseases which can be ameliorated by blockade

20 of 5-HT2p receptors. Because of the similarities in the
pharmacology of ligand interactions at 5-HT2¢c and 5-HT2g8
receptors many of the therapeutic targets that have been
proposed for 5-HT2c receptor antagonists are also targets
for 5-HT2p receptor antagonists. In particular, several

25 clinical observations suggest a therapeutic role for 5-HT2B
receptor antagonists in the prevention of migraine, in that
mobilization of 5-HT into the plasma is believed to be a
precipitating factor in migraine. Additionally, non-
selective 5-HT2p receptor agonists provoke migraine attacks

30 in susceptible individuals, and non-selective 5-HT2p
receptor antagonists are effective in preventing the onset
of migraine [Kalkman, Life Sciences, 54, 641-644 (1994}].

Clinical and experimental evidence support a
35 therapeutic role for 5-HT2c receptor antagonists in treating
anxiety. The 5-HT2¢ receptor agonist 1-(3-chlorophenyl)--



5 nmeans, dissolved in a protic solvent, such as nethanol, and treated with

sodi um bi carbonate for about 1 to 24 hours. The resulting nonoacetyl
is isolated and purified by conventi onal
Wo 97akne exanple, a conmpound of fornula | wher eediyErpor2480nd

may be prepared by reaction with triethyl
onyl ati ng agent, preferably.aethanesul fonyl chloride. The

product, a conmpound of formula I,

means. 10

Rl err] are nethanesul fonyl,

and a sul f

reaction was carried out in an inert organic solvent such as

a t r f o] rr out 5 m nutes
s 8o dpp ! SHUET kit (U BAON WLBLT Loa (Lot ©
product, a %&Fﬁéuﬂﬂxb?th' okGharaey et aal sdﬂ&?@ﬁ a?ﬁ’WFFWQAPQy@nvent i onal

di chl or one
to 3 hours

means. 20 93, 14FQB]examrere, al&ocﬂm ahxfiegeni @ df peaeEeim ]
nethanesulfoQ¥

bi s- met hanest

on

?ﬂge@?cés A%ErP980 JIRARE! rgaaz;e%odei’

Foduc preV|ousI escCri

i's

anm ne

ove {5 under basic

condi ti ohs aq##ﬂtgraﬂ yC%oﬁﬁﬁﬂﬁtﬁyﬂ¥%»@lﬁ§ke@hbyr%QRRSQ%¢Cﬁa§ecarr|ed out in a
protic or gasumz%queaéceﬁﬁozs aeBagoniedd3el noflt byl haliect 208" 5&{1@@{ ature for

about 30 m Aute

f b| |
mono- met hanesutt %(S’ﬁyFnﬁ?%%nu’Cstts er oh 15@ {i1egdl Huz 3

our,

isolated and

purified byPharmasoli. onaﬁﬁneéﬁﬁ;4530an@>Kenn&nt éi&ﬁ%le Supn@dnpoﬂnd of fornula
| where R[ egddiwangh, Rhehrseléctive 5- -HT2C/2A receptor antagonists by

10

15

20

25

30

35

themselves produce anxiolytic effects in the SI and Geller
Seifcer conflict tests, while selective 5-HT2a receptor
antagonists do not share this property. This therapeutic
target for 5-HT2¢ receptor antagonists is equally a target
for 5-HT2B receptor antagonists.

Furthermore, mCPP when administered to panic disorder
patients or obsessive compulsive disorder patients increases
levels of panic and/or anxiety (Charney et al. (1987},
supra., and Zohar et al. (1987), Arch. Gen. Psychiat., 44,
946-951]. Thus, current evidence support the application of
selective S5-HT2¢c receptor antagonists for treating
generalized anxiety disorder, panic disorder and obsessive
compulsive disorder. These therapeutic targets for 5-HT2C
receptor antagonists are equally targets for 5-HT2p receptor
antagonists.

Anxiolytic activity can be determined experimentally by
the art-recognized Crawley and Goodwin two-compartment
exploratory model [e.g., see Kilfoil et al. (1989},
Neuropharmacology, 28(9), 901-905}. 1In brief, the method
measures the extent a compound affects the natural anxiety
of mice in a novel, brightly lighted area (for further
details see Example 21, infra.).

Clinical and experimental evidence support a
therapeutic role for selective 5-HT3c receptor antagonists



hydrogen may be prepared by reaction with phenylisocyanate. The reaction
was carried out in an inert organic solvent, preferably benzene, at refl ux
tenperature for about 10 to 60 hours, preferably 48 hours. The resulting
urea product WQ9B83%onpound of fornmula I, is isolated and pRGETERIFRIBA
conventi onal neans. WO 97/ 44326

PCT/ EP97/ 02454 -34- E. For exanpl e, d“@dnpound of formula | where Rerr] is
2-(dinmethylam no)imno, and Rerr] is hydrogen, may be prepared by reaction
wi th a guaniditreatitng \Gitemical sispdendendy 1- TheliSHErhy| yeceptdirne, and

fol 1 oWl ng 16, RIoRELS %%ﬁ@ggra viflg! £8E 11N SHPabstdibg! | 0N and
purificatiolf Of the conmpounds an &redjat es descr erein can be
ef fected, iFlerbolicg, [H%Ike%a'érﬁlc @it AbP L ke PR 682 0r PHFRERECat i on
procedure sagh 383) . fo:nemanphe; fihd manh-enleetiva@-HMc/gaystal li zati on,
colum c ronat ap I ch o

chr omat ogra’fﬁile re%%%%éémgt gygns%{lgnggagés%g%cl&lm %r ﬁé(:omat ography or
conbi nat i oncais t(Messt pebcidur 3991), Drug Develqpment Res. 24,

235-249), while the selective 5-HT2a receptor antagonist

ketanserin has no affect on preference for alcohol
[Kennett et al., (1992), J. Psychopharmacol., Abstr. A26].
10 Ritanserin also reduces both cocaine and fentanyl preference
in rat models of addiction [Meert et al. (1991), Drug
Development Res. 25, 39-53 and Meert et al., {(19921), Drug
Development Res. 25, 55-66]. Clinical studies show that
ritanserin decreases alcohol intake in chronic alcoholics
15 [Monti et al. {(1991), Lancet. 337, 60) and is useful in
patients withdrawing from other drugs of abuse
[sadzot et al. (1989), Psychopharmacology, 98, 495-499].
Thus, current evidence support the application of selective
S5-HT2Cc receptor antagonists for treating alcoholism and
20 addiction to other drugs of abuse. This therapeutic target

for 5-HT2C receptor antagonists is equally'a target for
5-HT2p receptor antagonists.

Ameliorating effects of compounds during withdrawal

25 from drugs of abuse can be determined experimentally by the
mouse, withdrawal anxiety test, an accepted assay ([Carboni
et al. (1988), Eur. J. Pharmacol, 151, 159-160]. Th%s
procedure utilizes the exploratory model described above to
measure the extent a compound ameliorates the symptoms of

30 withdrawal that occur after chronically treating with an
addictive substance and then abruptly ceasing the treatments
{for further details see Example 22, infra.).

Clinical evidence support a therapeutic role for
35 selective 5-HT2c receptor antagonists in treating

depression. For example, non-selective S-HT2¢/2A receptor



15 Specific illustrations of suitable separation and isolation procedures
can be taken fromthe preparati ons and exanpl es. However, other equival ent
separation or isolation procedures could, of course, also be used. 20

The conpourate soid3tornul a | are basic, and thus may be converkEpshiorassa
corresponding acid addition salt. The cggversion is acconplished by
treatment with at | east a stoichionetric anmount of an appropriate acid,
such 25 as hydrochloric acid, hydrobronmc acid, sulfuric acid, nitric acid,
phosphori c agpHageri 3t shekecliviradr gAhieaatiids tERRRing depEesEioRi d,

prlopi oni ¢ _agi[durﬂllx}yCCdé'KB)aCin',itpyJU\P}ﬁrﬂzéEdl.,O)Sal BLsagbsl, Kidleseraet d,

mal oni ¢ aci d,_,su | | | | d, ,fu I_GoaCl t I ¢ acid,
citric acid, 230 gg%g%fbq%%ﬁﬂ?gg#%%gﬁﬁﬁiécﬁéjq%%h o chg%i et hanesul f oni ¢
acid, ethaneddPPbhi cBiel d Pgychdptiencdfsl ROARL- aBfurtheaPPES! ic acid and the

like. Typicalkperihenfdeadaasesi sughestoktad it aRchaniém ahgamiensol vent
such as dletg% et

the |1 Ke. andoTseRREosl FotdaRR t e P Pa, R, el P TR e BT U 10"
mai nt ai ned atef@feacy- 59[t@mough Fhaoticsulchpngesdin theegeprntdnesgic
system [Anderson (1983), Life Sci, 32, 1791-1801). For
example, chronic treatment with monamine oxidase inhibitors
10 reduce mCPP-induced/5-HT2c mediated functional responses in
a variety of paradigms. Similar effects are exhibited by
selective 5-HT reuptake inhibitors. These findings suggest
that treatments which enhance extraneuronal 5-HT levels
desensitize 5-HT2c receptor function which in turn causes,
15 or contributes to, antidepressant activity ([Kennett (1993),
supral . This therapeutic target for 5-HT2¢ receptor
antagonists is equally a target for 5-HT2B receptor
antagonists.

20 Clinical evidence support a therapeutic role for 5-HT2C
receptor antagonists in treating sleep disorders. The
5-HT2c receptor agonist mCPP when administered to human
volunteers reduces total sleep time, sleep efficiency, slow
wave sleep (SWS) and rapid eye movement sleep [Lawlor et al.

25 (1991), Biol. Psychiat., 29, 281-286]. In contrast, the
non-selective 5-HT2c/2a receptor antagonist ritanserin
increases SWS, reduces sleep onset latency and improves
subjective sleep quality in healthy volunteers (Idzikowski
et al. (1986), Brain Res., 378, 164-168; Idzikowski et al.

30 (1987), Psychopharmacology, 93, 416—420;.peclerck et al.
(1987), Curr. Therap. Res., 41, 427-432; and Adam et al.
(1989), Psychopharmacology, 99, 219-221}. Thus, given the
opposing effects of 5-HT3c receptor stimulation and 5-HT2C
receptor antagonism, selective 5-HT2c receptor antagonists

35 could be of particular therapeutic value in treating sleep
disorder [Kennett (1993), supra]l. This therapeutic target
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spont aneously or may be brought out of solution with a | ess pol ar sol vent.

The acid addition salts of the conmpounds of formula | 5 nmay be converted to
the correspowiargsdzsee bases by treatment with at |east a ROV ric
anount of a suitable base such as sodium or potassi um hydroxi de, potassium
carbonate, sodi um bi carbonate, anmoni a¥3and the |ike. 10 Conpounds of

formula | can be prepared as follows: 1. Reacting .a conpound of the
formul a: [efsd SMmme R[aeégsdoraladtﬁi{;@:iiétsarie agualely nedaspovessand R err] and

[ rivative of
For ml aaEE)QYﬁ‘f%‘mﬁ%é oF RlaReR 7o “aner e Rierr] i's. ac defined with
respect to forrmula I. 2. Al ternatively, a process for preparing conpounds
of formula I cormrmem ePidar@ slfpér UMRALREpohtid&cher bl &-Hrghr ]
' 5 receptor antagonists in feeding disorders. Non-specific 5-

HT2¢c/2A receptor antagonists are shown to produce increased

appetite and weight gain. Thus, there is some clinical

evidence to support the application of select;ve 5-HT2¢

receptor antagonists for the treatment of aqbrexia nervosa.
10 This therapeutic target for 5-HT2¢ receptor antagonists is
equally a target for S-HT2B receptor antagonists.

Experimental evidence support a therapeutic role for 5-
HT2¢c receptor antagonists in treating priapiSm. MCPP
15 produces penile erections in rats, which effect is blocked
by non-selective 5-HT2c/2a receptor antagoniets but not by
selective 5-HT2p receptor antagonists [Hoyefj(1989),
In: Fozard J. (ed.) Peripheral actions of S—HT, Oxford
University Press, Oxford, 72-99]. This therepeutic target
20 for 5-HT2c receptor antagonists is equally a target for
5~-HT2R receptor antagonists.

In applying the compounds of this invention to
treatment of the above conditions, administ;etion cf the
25 active compounds and salts described hereinetan be via any
of the accepted modes of administration, including oral,
parenteral and otherwise systemic route off éministration.

be used, including solid, semi-solid or llquld dosage forms,
30 such as, for example, tablets, supposxtorxeel pills,
capsules, powders, liquids, suspensions, ofﬁﬁhe like,
preferably in unit dosage forms suitable fo?:single
administration of precise dosages, or in sustaxned or
controlled release dosage forms for the prqlpnged
35 administration of the compound at a prede;éfhined rate. The

compositions will typically include a conveﬁtional
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where Rlerr] and R err] are as defined with respect to formula I, and

Rlerr] and Rl err] are hydrogen or lower alkyl; with a boron conpl ex of
formula (7)WQ9784326R[ err ] B(OCH err])[err], where R3 is as muiErowokssd t h
respect to formula I. 5 3. Alternatively, a process for preparing conpounds
of fornmula | conprises: reacting a cdﬂﬁOund of the fornmula: [err] where
Rlerr] and Rlerr] are as defined with respect to formula | and R err] and
Rierr] are chpdmagedtinal| gaeriet oyl pxedpiers aagpanndtuifve kempountil a (8): 20
[err] 25 whar @o¥malyl 1 o2 Ehésprfa%.hesgtféﬂi? adceptdlieAgLLVel v, a process

for preparin co ounds of . fornmula | rrses: ?eac a conmpound of the
fornﬁlap [ ané] in addition, may 1£giude other medléinal i

agents, pharmaceutical agents, carriers, adjuvants, etc.

The amount of active compound administered will of
course, be dependent on the subject being treated, the
severity of the affliction, the manner of administration and

the judgment of the prescribing physician. However, an

10 effective dose for oral, parenteral and otherwise systemic
routes of administration is in the range of 0.01-20
mg/kg/day, preferably 0.1-10 mg/kg/day. For an average 70
kg human, this would amount to 0.7-1400 mg per day, or
preferably 7-700 mg/day.

15

One of ordinary skill in the art of treating such
diseases will be able, without undue experimentation and 'in
reliance upon personal knowledge and the disclosure of this

application, to ascertain a therapeutically effective amount
20 of a compound of formula I for a given disease.

For solid compositions, conventional non-toxic solid
carriers include, for example, pharmaceutical grades of
mannitol, lactose, cellulose, cellulose derivatives, sodium

25 crosscarmellose, starch, magnesium stearate, sodium
saccharin, talcum, glucose, sucrose, magnesium carbonate,
and the like may be used. The active compound as defined
above may be formulated as suppositories using, for example,
polyalkylene glycols, acetylated triglycerides and the like,
30 as the carrier. Ligquid pharmaceutically administrable
compositions can, for example, be prepared by dissolving,
dispersing, etc. an active compound as defined above and
optional pharmaceutical adjuvants in a carfier, such as, for
example, water, saline, aqueous dextrose, glycerol, ethanol,
35 and the like, to thereby form a solution or suspension. If
desired, the pharmaceutical composition to be administered



35 where Rerr], Rerr], and Rerr] are as defined wth respect to
formula I; WO 97/ 44326

PCT/ EP97/ 02454 - 37 - with a conpound of the formula NH2C(: NH) NR4ARS
(formula (2) wowimaszs R err] and Rlerr] are as defined w th PEHERIFN2469

formula I. 5. Alternatively, a process fogspreparing conpounds of 5 fornula
| conprises: reacting a conpound of the formla: [err] where R err] and

Rlerr] are def d th t to f I X d of th
Formil & N2 Y RVHRS CPRBHLTARES) JRoU S RpaRFTein S PatF ar e as

defined with respsences sochndsawettifgcor Amudishfyinelagendspr Biess f or

preparing CoNpQUALLS 19y Eg@ﬂw arld Qaapms@s £dre@%hiPle A s(‘darmauaele@ftet he
formula: [err] 25 where i s as defi ned V\nthresg%t to f lal with a

compound of t hEOFRI AR ZORPFATATE: : NF) REPIFHARLBR FOLT BT r?ﬁle 2)),

5 sorbitan monolaurate, triethanolamine oleate, etc. Actual

methods of preparing such dosage forms are known, or will be

apparent, to those skilled in this art; for example, see

Remington's Pharmaceutical Sciences, Mack Publishing

Company, Easton, Pennsylvania, 15th Edition, 1975. The

10 composition or formulation to be administered will, in any
event, contain a quantity of the active compound(s) in an

amount effective to alleviate the symptoms of the subject
being treated.

15 Dosage forms or compositions containing active
ingredient (compounds of formula I or its salts) in the

range'of 0.25 to 95% with the balance made up from non-toxic
carrier may be prepared.

20 For oral administration, a pharmaceutically acceptable
non-toxic composition is formed by the incorporation of any
of the normally employed excipients, such as, for example
pharmaceutical grades of mannitol, lactose, cellulose,
cellulose derivatives, sodium crosscarmellose, starch,

2s magneéium stearate, sodium saccharin, talcum, glucose,
sucrose, magnesium, carbonate, and the like. Such
compositions take the form of solutions, suspensions,
tablets, pills, capsules, powders, sustained release
formulations and the like. Such compositions may contain

30 1%-95% active ingredient, more preferably 2-50%, most
preferably 5-8%.

Parenteral administration is generally characterized by
injection, either subcutaneously, intramuscularly or
35 intravenously. Injectables can be prepared in conventional

forms, either as liquid solutions or suspensions, solid

/



where R3 is as defined with respect to formula I. 7. Alternatively, a
process for preparing conpounds of 30 forrmula | conprises: reacting a
conmpound of the formula | where Ris chloro: [err] WO 97/ 44326

PCT/ EP97/ 02%89714488 - where Rlerr] and Rlerr] are as defipavkpstibdass espect
to.fornula I, 5 and Rlerr] and Rlerr] are hydrogen or l|ower alkyl; with A)
a reducing agent, to give a conpound of6fornula | where Rlerr] is hydrogen;
or B) a secondary am ne of forrmula HNR6R7, where Rerr] and R err] are as

defined wit lforms pacitabi ef ﬁdsfﬂ.léoa.ultu.ohooﬂ'é'{f‘sp%nQQBROMCiLEQJ.@f fomgla | where

r S - Al ternatiyvel focess for preparing
Egﬁ;otnhs Pﬁ$§%$%1 oQ]as AR PP ?*ﬁfﬁi CSﬁgtRﬂﬁPgﬁfaFﬁe $F nul a: 15

[err] 20 example, water, sallne. dextrose, glycerol, ethanol or the
like. In addition, if desired, the pharmaceutical
compositions to be administered may also contaiﬁ minor
amounts of non-toxic auxiliary substances such as wetting or
‘emulsifying agents, pH buffering agents and the like, such
as for example, sodium acetate, sorbitan monolaurate,

triethanolamine oleate, triethanolamine sodium acetate, etc.

10

A more recently devised approach for parenteral
administration employs the implantation of a slow-release or
sustained-release system, such that a constant level of
dosage is maintained. See, e.g., U.S. Patent No. 3,710,795.

15 _

The percentage of active compound contained in such
parental compositions is highly dependent on the specific
nature thereof, as well as the activity of the compound and
the needs of the subject. However, percentages of active

20 ingredient of 0.1% to 10% in solution are employable, and
will be higher if the composition is a solid which will be
subsequently diluted to the above percentages. Preferably

the composition will comprise 0.2-2% of the active agent in
solution.

25

' In applying the compounds of the invention to treatment
of diseases or disorders of the eye which are associated
with an abnormally high intraocular pressure, administration
may be achieved by any pharmaceutically acceptable mode of
administration which provides adequate local concentrations
to provide the desired response. These inélude direct
administration to the eye via drops and controlled release

inserts or implants, as well as systemic administration as
previously described.
35

30



where R err], Rerr] and Rerr] are as defined with respect to fornula I,
with a secondary amine of formula HNRlerr]Rlerr], where R err] and R err]
are as defined with respect to fornula I, to give a conpound 25 of fornmula
|, where R erWP9%%MP2®&err] are as defined with respect to f@CREPIR4549.

Al ternatively, a process for preparing conpounds of forrmula | where Rerr]

i s hydroxyal kyl or al kenyl conprises: 37 teacting an N-oxi de of a conpound
of formula | where Rlerr] is alkyl with a carboxylic anhydride to give a

c?rrggu]pd oflfolr MPrapk. aA. sdYdtQbRat aMeliea BiPEORS Tof Bhe PéRPAYNY COMpoOUNds
(0] ormulra 1.

C ri.ses:-:.. WO 97/4432 . _—
PCT] EPO7/ 0249FLc3d1Y F8 c’fll’r?ge‘iaaﬁ%ﬁ%‘b%ﬁ(??%?‘?’b? AACERERRS 10 A 5%i di zi ng
agent to gi vio%n musgxprefesakiyvcnpbusnd 18f of orrilactiiveoingresti®nitng a
conpound of frddiihdch WiidarleSbh@REr AGEtdb D1 8EVE dhaPBEsBsRIiveal | Y
accept abl e s,gl‘t Of@? conmpound qf foErruIla 5 IhThle- ofr Oul-rfd of this
i nventi on>ar B8 £ioF24; /M _maélpfx of solutes should be such that, if
possible, the resulting solution is isotonic with the

14

lacrimal fluid (though this is not absolutely necessary) and
has an equivalent pH in the range of pH 6-8. Typical
preservatives are phenyl mercuric acetate, thimerosal,

10 chlorobutanol, and benzalkonium chloride. Typical buffer
systems and salts are based on, for example, citrate, borate
or phosphate; suitable stabilizers include glycerin and
polysorbate B0. The agueous solutions are formulated simply
by dissolving the solutes in a suitable quantity of water,

15 adjusting the pH to about 6.8-~8.0, making a final volume
adjustment with additional water, and sterilizing the
preparation using methods known to those in the art.

The.dosage level of the resulting composition will, of
20 course, depend on the concentration of the drops, the
condition of the subject and the individual'magnitude of
responses to treatment. However, a typical ocular _
composition could be administered at the rate of about 2-10

drops per day per eye of a 0.5% solution of active
25 ingredient.

The compositions of the present invention may also be
formulated for administration in any convenient way by
analogy with other topical compositions adépted for use in

30 mammals. These compositions may be presenéed for use in any
conventional manner with the aid of any of:a wide variety of
pharmaceutical carriers or wvehicles. For such topical
administration, a pharmaceutically acceptable non-toxic
formulation can take the form of semisolid, liquid, or

35 solid, such as, for example, gels, creams,?lotions,

solutions, suspensions, ointments, powdéré} or the like. As



receptor antagonists. Affinity for the 5-HI[err] receptors was denonstrated
using an in vitro binding assay utilizing 10 cloned 5-HI[err] receptors
radi ol abel led with [[err]H -5HT, as shown in Exanple 17 infra. Selectivity
for the 5- HWceomiszsecept or was shown by counter screeni ng ROI/EPSTEAS and
5-HT2C receptors (for details see Exanple 18, infra.). Antagoni st
properties were determined in rat stom#h fundus 15 | ongitudinal nuscle
(for further details see Exanple 19, infra.). Accordingly, the conpounds of
this invent gﬁne;aerr@mseiué atcctr:.vér eaﬁﬁ:&ugaxﬁﬁssaayesem:eMlmeabmwm i orated by
bl ockade 20 __of 5- jdies in the
pharmacolog?eéifu'efﬂ'g}T g%?%giéne P?%p%ﬂ%u% Ekpgééﬁéreceptors
many of thepphwmcglm@a s 4 happTRmd. l?ééﬁabﬁopﬁ)b@?rp P BRYEHerr]
Irecept or alnhegomv&tt&l &bﬁréﬂ)ﬁﬁtteabgitliné Hgerrtd | Eﬁéﬂx wmabeﬁﬁa@t agoni st s. |

n partlcu ver i ni ¢ vati.o ggg at erapeutlc rol e
for 5- I—rl'[er%?h‘?%fse’pto anffa %efﬁ F ?h °15'Fuélven falso FERHED in t hat
mobi | i zat i omiopr SAPpLtSt eftm'm%ﬁaavslb@ﬂYe%‘Hstn%%s Fusheas pi tati ng
fact ork in mpg(ggéﬁgatM| thﬁ)afAO *idanBen- pﬁﬁ\ﬂﬁér\é_ﬁgSawm re&gp&&g aglonl sts
provoke mgraine attacks uscept e 4 ndi and_non-sel ective
5- HT2B r ece3C5tY ﬁrﬁgaedﬁ:ﬁl sf"%darrté 3‘#&“ GEYaRL W&é@ﬂfl% REERAEHAS ¢

such dosage forms are known, or will be apparent, to those
10 skilled in the art; for example, see Remington's

Pharmaceutical Sciences, Mack Publishing Company, Easton,
Pennsylvania, 16th Edition, 1980.

Preferably the pharmaceutical ;omposition is
15 administered in a single unit dosage form for continuous
treatment or in a single unit dosage form ad libitum when
relief of symptoms is specifically required. Representative
pharmaceutical formulations containing a compound of
formula I are described in Examples 4-10.
20
The following preparation and examples illustrate the
invention but are not intended to limit its scope.

PREPARATION 1
25 Preparation of Compounds of Formula (3)

A. mmmwlmﬁmmm_g{n
Hydrogen
Methyl 4,4-dimethyl-3-oxopentanoate (15.82 g) and

30 guanidine carbonate (20.0 g) were mixed in 80 ml of ethanol,
and the solution refluxed for 16 hours. The reaction
mixture was concentrated to 50 ml by removal of solvent
under reduced pressure, and 20 ml of water was added. The
remaining mixture was acidified to pH 5 with acetic acid,

35 affording a white precipitate. The precipitate was
collected by filtration, washed with water, and dried in a



of m graine (Kal kman, Life Sciences, 54, 641-644 (1994)]. Cdinical and
experinental evidence support a 35 therapeutic role for 5-HT2C receptor
antagoni sts in treating anxiety. The 5-HT[err] receptor agonist

1- (3-chl or owreomdad26 WD 97/ 44326 CI/EP9TAAS4

PCT/ EP97/ 02454 -40- pi perazine (nCPP) when adm nistered to human vol unteers

causes anxiety (Charney et al. (1987), Rwychopharmacol ogy, 92, 14-24]. MCPP
al so produces anxiogenic effects in rat, social interaction (SI) and

el evated X-maze nodels of 5,anxjety, which effe%ts arg?bl cked b%{.

non- sel ect i v&2ERER ) FOATH KR et B 2n Al RYS O p b he u“ﬁ'@"é’@ﬁ@b W% 5-HT2A
receptor ant dd8nksgk, [Kann@B6-288°@ .(det989), Eur. J. Pharmacol ., 164,

445- 454 and Kennett (1993), supra]. In addition, non-selective

5-HT[err]/2A_receptor_ ant.agoni.s by 10 _the | ves produce anxpol ytic
effects in tfRe SIM&MWB 2 S Iﬁgﬁﬁ%&%—m d°fag T e seect i ve
5-HT[err] ¥ ecéptidarynt agpliastisg deetintl dharéindthylpBopropantaiioaset her apeuti c

target for 5 KIRC receptor antagonists is equally a target for 5-HI[err]
recept or antagonists.
ethyl 3-oxopentanoate;

ethyl 4-methyl-3-oxopentanoate;
ethyl 3-cyclobutyl-3-oxopropionate;
10 ethyl 3-cyclopentyl-3-oxopropionate;
ethyl 4-methyl-3-oxohexanoate;
ethyl 2-methyl-3-oxobutanocate;
ethyl 3-oxo-4-phenylpentanocate;
ethyl 3~cyclopropyl-3-oxopropionate;
15 ethyl 2-fluoro-3-oxobutanoate;
ethyl 2-aminocarbonylacetate;
ethyl 4,4,4-trifluoro~3-oxobutancate; and
'ethyl 3-phenyl-3-oxopropionate; _
(in some syntheses the methyl ester was used instead of the
20 ethyl ester; both work ecually well):
and following the procedures of Preparation 1A above, the
following compounds of formula (3) were prepared:
2-anino-6-ethyl~-4~-hydroxypyrimidine;
2-amino-4-hydroxy-6-isopropylpyrimidine, m.p. 238-
25  241°;
2-amino-6-cyclobutyl-4-hydroxypyrimidine, m.p. 253-
254°C;
2-amino-6-cyclopentyl-4-hydroxypyrimidine, m.p. 237-
241°C (dec.);
30 2-amino-6- (but~2-yl) -4-hydroxypyrimidine,
m.p. 195-198°C;
2-amino-5, 6~dimethyl-4-hydroxypyrimidine;
2-amino-6-benzyl-4-hydroxypyrimidine;
2-amino-6-cyclopropyl~4-hydroxypyrimidine;
35 2-amino-5-fluoro-4-hydroxy-6-methylpyrimidine;
2,6-diamino-4-hydroxypyvrimidine;



15 Furthernore, nCPP when adm nistered to panic di sorder patients or
obsessi ve conpul sive disorder patients increases |evels of panic and/or
anxiety [Charney et al. (1987), supra., and Zohar et al. (1987), Arch. Gen.
Psychi at ., wdensbthe 946-951]. Thus, current evidence SuppeCIERINE2454
application of selective 5-HI[err] receptor antagonists for treating
general i zed anxi ety di sorder, panic di%%rder and obsessive conpul sive

di sorder. These therapeutic targets for 5-HT2C receptor antagonists are
equally targets for 5-HI[err] receptor 25 antagonists. Anxiolytic activity
can be det erm ned-adme-i4maNenexy- G rifduaromednigyirinidBreawaegd and Goodwi n
t wo- conpar t ment 2XghiicMaOhydFBRE! 6 {hellyippLanidilnfei | et al. (1989), 30

Neur ophar macol ogy, 28(9), 901-905]. In brief, the nmethod neasures the
extent a conpound affects the natural anxiety of mice in a novel, brightly
| i ght ed are&-(f oBimfikatier, detidrallyeaeblacphe dkhyilnfi &-dimedhyl-3- '
Qi ni cal sandxgxoord fBateAlieNi S@NGE SHBBRAAS B HRLAREH £ Falhg for selective

5-HT[err] receptor. antaqgqni sts . -
optlionally replacing guanidine carbonate with other

compounds of formula (2), and following the procedures of

Preparation 1A above, other compounds of formula (3) are

prepared.
10
PREPARATION 2
Preparation of Compounds of Formula (4)
A. Preparation of (4) where R: is tert-Butvl and R% is
15 Hvdrogen

2-Amino-4-hydroxy-6-tert-butylpyrimidine (8.35 g) was

dissolved in 50 ml of phosphorus oxychloride and the
solution refluxed for 2 hours. Excess phosphorus
oxychloride was removed under vacuum and the residue

20 dissolved in 100 ml of ethanol. The solution was adjusted
to pH 8 with ice-cold concentrated ammonium hydroxide, and
solvent removed under reduced pressure. The residue was
filtered to give a white solid, which was recrystallized
from ethanocl-water to give 2-amino-4-chloro-

25 6~tert-butylpyrimidine (3.66 g), m.p. 87.7-88.9°C.

B. Similarly, replacing 2-amino-4-hydroxy-6-tert-
butylpyrimidine with other compounds of formula (3) and
following the procedures of Preparation 2A above, the
30 following compounds of formula (4) were prepared:
2-amino-4-chloro-6-ethylpyrimidine;
2-amino-4-chloro-6-isopropylpyrimidine, m.p. 94-97°C;
2-amino~-4-chloro-6-cyclopropylmethylpyrimidine, m.p.
116.5-120.0°C; |
35 2-amino~4-chloro-6-cyclobutylpyrimidine, m.p. 98-99°C;
2—amino-6—(but-2—yl)—4—chloropyrimidine, m.p. 63-65°C;



WO 97/ 44326 PCT/ EP97/ 02454 -41- in
treating chem cal dependency. The 5-HT[err] receptor agoni st nCPP induces a
craving for alcohol in abstaining alcoholics [Benkelfat et al. (1991),

Arch. Gen. P¥N@¥4826, 48, 383]. In contrast, the non-sel ectRCRERSTAILrr]/ 2A
5 receptor antagonist ritanserin reduces.ql.cohol preference in rats (Meert
et al., (1991), Drug Devel opnent Res. 24, 235-249]. while the selective
5-HT[err] receptor .antagonj st .ketapseri.n _has no aff.ect on preference for

al cohol [Kennett etz-gT“.l’,%'.A('f%‘&?f?’Eﬁ?ycﬁs?@ﬁ H 8?‘!1?1?'Abstr. A26]. 10
Ritanserin al sopr-ed@8e8-b3% .cocai ne and fentanyl preference in rat nodels

of addiction (Meert_ghigb-a{ck33%h~5DE Lk NG aiBes. 25, 39-53 and
Meert et al., (1991), Drug Devel oppent. Res. 25, _55-66]. Cinical studies
show that ritanser ijzﬁaﬁéﬁ?"e%_geé‘z &6 %?lqwgﬁém}%n@nr oni ¢ al coholics 15

[Monti et a$. (1992raminpctichl®33;66€yclapdopylpwdimilding; patients

wi t hdrawi ng from obhghiHsUgs-Hlorabyserlodle0he Bty 13yrinid82d

Psychophar macol ogy, ?8, .495-499 Thus, cyrrent evidence support the
application of sel defrbaBinericehleEpWrimidinsoni sts for treating

al coholi sm and 20 2adciot+diciHlorothfetrifflugsonétmbiseinidines; tared apeuti c

target for 5-HT2C rze-%ﬁt%BL4%ﬁlwﬂ%§£ﬁeﬂﬁp%¥ﬂléi’n@. target for

10
C. Similarly, replacing Z-amino-4-hydroxy-6-tert-butyl-
pyrimidine with other compounds of formula (3), and
following the procedures of Preparation 2A above, other
compounds of formula (4) are prepared.

15 _

REP T 3

P aration OmMPOUN of Formul

A. Preparation of (9) where gi is 4,7-Difluoronapth-1-v1
20 ggg_gz is Hvdrogen

1,6~-Difluoronaphthalene (0.164 g, 1.0 mmol) was

dissolved in 1,2-dichlorcethane (5 ml) and cooled to 0°C.
Aluminum trichloride (0.264 g, 2.0 mmol) was added as a

25 solid to the soclution. Acetic anhydride (0.1 ml, 1.0 mmol)
was added slowly over 20 minutes to the solution while
maintaining a temperature of 0°C. The reaction was poured
onto ice-cold 10% agueous hydrochloric acid and extracted
with methylene chloride (2 X 10 ml). The organic layer was

30 dried over sodium sulfate, concentrated, and purified by
column chromatography to give 1l-(4,7-difluoronaphth-1-yl)-
ethanone as an oil (0.165 g, 80%).

B. Similarly, replacing 1,6-difluoronaphthalene with other

3

35 compounds of formula R”’, and following the procedures of



5-HT[err] receptor antagonists. Amneliorating effects of conpounds during

w thdrawal 25 from drugs of abuse can be determ ned experinentally by the
nouse, Wi thdrawal anxiety test, an accepted assay [Carboni et al. (1988),
Eur. J. Phawomemddzé 151, 159-160]. This procedure utili zePCTIERIMR4M40r at ory
nmodel described above to neasure the eﬁﬁent a conpound aneliorates the
synptons of 30 withdrawal that occur ter chronically treating with an
addi ctive substance angd then abruptly ceasing th ts (for further
details secPISEATHa©B23 #9A%%. PER %" %‘?“Eﬁﬂunﬁl aéng%r'@f}ﬁpg?? A" herapeutic
rol e for 35psepdasedi.ve 5-HI[err] receptor antagonists in treating

depression. For exanple, non-selective 5-HI[err] receptor WO 97/ 44326
PCT/ EP97/ 02454 -42- antagoni sts shaow. clinical efficacy in treating
depression (Mrphy (1978), Brit J;35§¥§§ﬁ$%%¥77 5, 81S-85S; Klieser et al.

(1988), Bharmacopsychi ks Psychi at . ,

29, 201A]. Furthernore, 5 experlnental resulfs‘suggest that the nechani sm
by which

Preparation of (15) where Rl is methvl and R;_ig
Hvdrogen
S-Methylisothiourea (22.26 g, 160 mmol) was added to a
10 solution of sodium carbonate (16.9 g, 160 mmol) in water (50
ml) and stirred at room temperature until complete
digssolution of the S-methylisothiourea. Ethyl acetoacetate
(10.41 g, 80 mmol) was added to the mixture in one portion.
After stirring for 60 hours at room temperature, the
15 reaction was neutralized with acetic acid precipitating a
white solid. The solid was collected, washed with water,
and dried in vacuo to give 4-hydroxy-6-methyl-2-
(methylthio)pyrimidine (9.38 g, 75%), m.p. 218-221°C.

20 B. Preparation of (15) where R RS is Hydrogen, varving 3
similarly, replacing ethyl acetoacetate with
ethyl-4-methyl-3-oxopentanoate or methyl—4;4—dimethyl-3—
oxopentanoate, and following the procedures of Preparation
40 above, the following compounds of formula (15) were
25 prepared:
4-hydroxy-6-isopropyl-2-{methylthio)pyrimidine; and
6-tert-butyl-4-hydroxy-2-(methylthio)pyrimidine.

C. ELEEQIéLﬂmLiﬁLJl5LJﬂB2ELE;;ié_ﬂIQEQQQQLJ@EXiEQ_El
30 Similarly, replacing ethyl acetoacetate with other
compounds of formula (1) and following the procedures of

Preparation 4A above, other compounds of formula (15) are
prepared.

35 PREPARATION 5
' eparati o ounds o rroula (16



conventional antidepressant drugs exert their therapeutic efficacy is

t hrough adaptive changes in the serontinergic system[Anderson (1983), Life

Sci, 32, 1791-1801]. For exanple, chronic treatnent w th nonam ne oxi dase

i nhi bitors 10VO?%¥48fée nCPP-i nduced/ 5-HT[ err] nedi ated f unctPEHERI7PMEboNses

in a variety of paradigns. Simlar effects, are exhibited by selective 5-HT

reupt ake inhibitors. These findings suggest” that treatnments which enhance

extraneuronal 5-HT |evels desensitize 5-HT[err] receptor function which in

turn causes, 15 or contributes to, antidepressant activity_ ([Kennett

(1993), suprala. Thipgebhedreuifc (16) giferfeorL5 ; EMPkE HVAC @AAORS aid agoni sts i s

equally a tar gs%irggg 5-HT[err] receptor antagonists.: 20 dinical

evi dence supp erapeutic role for 5-HT2C receptor antagonists in

treating sleep di sérHgdsoxytienethT22 1 edpydchagheysimidipe Whedd g, 59

admi ni st er egl tugholly MBAG ShIHPRE6E s I 8HG8S 1k akak 66 189D WelBBcob BRIA and

efficiency, sl ow. vave %I%eeart:h%SV\S) a:ﬂg r%pl d.eye yovenent sl eeferéeLaV\A or et

al . 25 (1991)FSiBPEPS B chiPRETS: 29t RO FFASEAPT PYHWSHIPESTOO 191k tO

non- sel ect i ve rsoMTEenpérattuzpiaod potegbringd crusstnice.i nThe asesi18WSE

reduces sl eep I ' Legctyl X q { . i n
LReshs! AL 3ad égpfé’é/t?e?ggiglﬂh CLLYE atlekEPe Q%a 'chel

heal t hy volunteers [1dzi kowski et al. , Brain-Res., | 168;
| dzi kowski et eyganic layer washed with saturated aqueous sodium
10 bicarbonate followed by a water wash, dr;éd-over magnesium
sulfate, and dried in vacuo to give 4-chloro-6-methyl-2-

(methylthio)pyrimidine (8.27 g, 80%), m.p. 37-38°C.

B. Similarly, replacing 4-hydroxy-6-methyl-2- (methylthio) -
15 pyrimidine with other compounds of formula (15), and
following the procedures of Preparation-SA*above, the
following compounds of formula (16) werefbrepared:
4—chloro—6—isopropyl-2—(methylthiofﬁ&rimidine, b.p.
127-128°C @ 0.5 torr; and '

20 6—tert—buty1—4—chloro—2—(methylthiQprrimidine, mn.p.
46-48°C. 2
cC. Similarly, replacing 4-hydroxy-6-methyl-2-

(methylthio)pyrimidine with other compoﬁqas of formula (15)
25 and following the procedures of Preparaﬁibn 5A above, other
compounds of formula (16) are prepared.

’

PREPARATION 6 : -
Preparation of Compounds gﬁ?ﬁé;mpla (17}

30

a. Preparation of (17) where RL j Iséﬂ”o 1, R? is
Hyd nd R ig 4-F1uoro-l-g§gﬁfﬁxl
A stirred solution of l—bromo—4—frﬁbfonaphthalene (4.95
g) in 100 ml tetrahydrofuran was coole ?”6 -80°C, stirred
35 and 2.5M n-butyllithium (10 ml) was addg ;dropwise. The

mixture was stirred for 30 minutes, then ﬁrimethoxyborane (3




30 (1987), Psychopharmacol ogy, 93, 416-420; Declerck et al. (1987), Curr.
Therap. Res., 41, 427-432; and Adamet al. (1989), Psychopharnacol ogy, 99,
219-221]. Thus, given the opposing effects of 5-HT2C receptor stinulation
and 5- HT[ er w0 9784126t or ant agoni sm sel ective 5-HI[err] re®eermreramd4agoni st s
35 could be of particular therapeutic value in treating sleep disorder

[ Kennett (1993), supra]. This therapeutﬁ“c t ar get WO 97/ 44326

PCT/ EP97/ 02454 -43 - for 5-HT2C receptor antagonists is equally a target
for 5-HI2B mepepidsd anhagabksirse sCirtedaforri thence shppeililoaed sy apeutic

[ ol ﬁrrEg;r]fS FI26 & FRGERERDAMARONLS ssménete%ggvéa SHAE' Sequdlpp)- specific

receptor antagoni sts are s uce jncreased appetite and
wei ght gai nPTFRELTE t hdi%e pds sppiqus HREapddRd a’éﬁéén?o Whpdtt tne

applicati oncnios@Jfwsopeoﬁymzaxﬁm@ptmom:ﬁgﬁﬂmés(tfm4 ighe tr e?t ment of
anor exi a _nery r cept or
ant agoni St SI{:I gggkh%ﬁn%h%f‘ gagﬁ(?%i%mg IE—#{Q&“]“I(%&C §H ) ghdlor

arit agonj st s.
Experi ment alsoéwmeqrm@wﬁoﬂo ak 1y 2Ydut vas rftﬁaéefioFo sxeflux (about

80° to 90°C) for 14 hours. The mixture was filtered, and
solvent was removed under reduced pressure. The residue was
chromatographed on silica gel, eluting with 2% ethyl

10 acetate/hexane, to give impure 4-(4-fluoronaphth-1-yl)-
6-isopropyl-2-(methylthio)pyrimidine (4.87 g), which was

used in the next reaction with no further purification.

B. Similarly, replacing 4-chloro-6-isopropyl-2-

15 (methylthio)pyrimidine with other compounds of formula (16),
and following the procedures of Preparation 5A above, the
following compounds of formula (17) were prepared:

4-(4-fluoronaphth-1-yl)-6-methyl-2- (methylthio) -
pyrimidine, m.p. 140-142°C; and

20 4- (4-fluoronaphth-1-yl)-6-methoxy-2- (methylthio) -
pyrimidine, 'HNMR 8.19 (2H,m), 7.65 (3H,m), 7.25
(1H,d44,J=8,10 Hz), 6.45 (1H,s)}, 3.98_(3H,s). 2.55 (3H,s).

C. Similarly, replacing 4-chloro-6-isopropyl-2-

25 (methylthio)pyrimidine with other compounds of formula (16)
and following the procedures of Preparation 6A above, other
compounds of formula (17) are prepared.

D. Alternative Preparation of (17) where R: is Aralkvl,
30 om C u o ormu re 1 is Alkvl
A solution of 4-{4-fluoronaphth-2-yl)-6-methyl-2-
(methylthio)-pyrimidine (0.500 g, 1.76 mmol) in
tetrahydrofuran (2 ml) was added dropwise to a solution of
lithium diisopropylamide (1.2 eq) in tetrahydrofuran (10 ml)
35 cooled to -70°C. After stirring for 30 minutes, benzyl
bromide (0.251 ml, 2.11 mmol) was added to the solution in



HT[err] receptor antagonists in treating priapism MCPP 15 produces penile
erections in rats, which effect is blocked by non-sel ective 5-HI[err]
receptor antagoni sts but not by selective 5-HI[err] receptor antagonists

[ Hoyer (1989)WOPH#hzard J. (ed.) Peripheral actions of 5-PATERSUOHSE
University Press, Oxford, 72-99]. This thgéapeuti c target 20 for 5-HT2C
receptor antagonists is equally a target "for 5-HT[err] receptor

antagoni sts. I n applying the conmpounds of this invention to treatnent of

t he above conddné mexrtigdri NTha selubronfwdshea2ied ot incemc bepoeredsirand sal ts

described her einy cBitlR@ Wieh Abhyal atbeadccent fl) MRS R 13681 Yk g5Hon,
i ncl udi ng oralrFJC ar snteral and .ot herwi se system.c foute of adm nistration.
al |

Any phar maceut Dec SEFRRLT & AYSHe" DT TREER T 55T CKAT HradResum
i ncl udi ng sol i hlfahe agdl Fdneambriageiddidosage, f andsth8Gesslitimtasilf or

exanpl e, tabl efgri SURPRY LOT RS ,ch%lnhﬁog%‘?@ll't‘ésgiw"&i%sfl‘%%%gt%r

suspensi ons, 0{_%e [ keh Erejc erably in uni{ dosage forns sul
singl e adni ni stTEGnTEEREEERISE -BheagERY IRy ipidinR (B -7dd Sr F¥dMtrol | ed
rel ease dosage forns for the prolonged 35 admnistration of the conpound
22 apr iegﬁ; er M ned ¢548ar1dNer GORANG! 1 O0S- M droh¥BhGRld Y1) NEl A8 A -
2- (methylthic)pyrimidine with other compounds of formula
10 (16) where R1 is alkyl and following the procedures of
Preparation 6D above, the following compounds of formula
(17) were prepared:
4-(4-fluoronaphth-1-yl)-6- (2-hydroxyphenethyl) -
2- (methylthio}pyrimidine; and
15 4-(4-fluoronaphth-1-yl)-6-(3-hydroxypropyl)-2-
(methylthio)pyrimidine.

F. Similarly, replacing 4-{4-fluoronaphth-2-yl)-é-methyl- :
2- (methylthio)pyrimidine with other compounds of formula

20 (16) and following the procedures of Preparation 6C above,
where Rl is lower alkyl, other compounds of formula (17) are.
prepared.



WD 97/ 44326 PCT/ EP97/ 02454 - 44-
phar maceutical carrier or excipient and an active conpound of forrmula I or

t he pharnaceutically acceptable salts thereof and, in addition, my include
ot her nedi cwuodraagent s, pharmaceuti cal agents, carriers, adindponsdss etc. 5
The amount of active conpound admi nistered will of course, be dependent on
t he subject being treated, the severity-¥-the affliction, the manner of
adm ni stration and the judgnent of the prescribing physician. However, an
10 effective dose for oral, parenteggngggugig_ymnse system c routes of
admnistration is in thepranoe of 0, bly 0.1-10

ng/ kg/ day. For an average 710 . 7- 1400 ng per

day, or preferably 7-700 ng/day 15 Che of ordlnary Skl|| in the art of
treating such di se; : ¢ g e, dhalt %g i ggnfation and in
reliance upon per no [] this application, to
ascertain thera%¥§??%%?+iug¥g

4-(4-Fluoronaphth-1~yl)-2-methylthio~-6-phenethyl-
pyrimidine (0.342 g, 0.914 mmol) was dissolved in methylene
chloride at room temperature. meta-Chloroperoxybenzoic. acid
(55-60%, 0.554 g, 1.83 mmol) was added in small portions.

10 After 16 hours, the reaction mixxture was washed with
saturated agueocus sodium bisulfite. The organic layer was
washed with saturated aqueous sodium bicarbonate and water,
dried over magnesium sulfate, and concentrated in vacuo to
give 4-(4-fluoronaphth-1l-yl)-2-methylsulfonyl-

15 6-phenethylpyrimidine (0.402 g, 97%) as an oil, “HNMR 8.07

(1H,m), 7.85 (l1H,m), 7.47 (2H,m), 7.32 (1H,s), 7.13 (7H,m),
3.29 (2H,m), 3.07 (2H,m).

B. Similarly, replacing 4-(4-fluoronaphth-l-yl)-2-

20 methylthio-6-phenethylpyrimidine with other compounds of
formula (17), and following the procedure of Preparation 7A
above, the following compounds of formula (18) were
prepared.

4~ (4-fluoronaphth-1-y1)-6-(2-hydroxyphenethyl) -

25 2-methylsulfonyl-pyrimidine, m.p. 88.1-90.0°C;

4- (4-fluoronaphth-1-y1l)-6-(3-hydroxypropyl) -
2-methylsul fonyl-pyrimidine, lHNMR 8.21 (2H,m), 7.69
(1H,d4d4,J=5.3,8.2 Hz), 7.68 (1H,s), 7.61 (2H,m), 7.24
(1H,d44,J=8,10 Hz), 3.76 (2H,t,J=7.5 Hz), 3.40 (3H,s), 3.09

30 {2H,t,J=7.5 Hz), 2.11 (2H,m);

4-(4-fluoronaphth-1-yl)-6-methoxy-2-methylsulfonyl-
pyrimidine, lHNMR 8.20 (2H,m), 7.64 (3H,m), 7.25
(1H,dd4,J=8,10 Hz), 7.1% (1H,s), 4.20 (3H,s), 3.39 (3H,s);
and

35 4~ (4-fluoronaphth-1-yl)-6-isopropyl-2-methylsulfonyl-
pyrimidine, m.p. 96.1-97.1°C.



20 of a conmpound of formula | for a given disease. For solid conpositions,
conventional non-toxic solid carriers include, for exanple, pharnaceuti cal
grades of mannitol, |actose, cellul ose, cellul ose derivatives, sodium 25
crosscar nel | 0¥@974482¢r ch, magnesi um st ear ate, sodi um sacchar PGE/ERIZPRE

gl ucose, sucrose, magnesium carbonate, angythe |like may be used. The active
conpound as defined above may be fornul ated as suppositories using, for
exanpl e, polyal kyl ene glycols, acetylated triglycerides and the like, 30 as
the carrier. Liquid pharmaceutically adm ni strable conpositions can, for
exanpl e, be prepar edriadigsateplagingi spEr-dlagromightiail-gdt -2e conpound as

def d ab | d h
fgr' ggangl gve eIy %rﬁ%' 180, prpékae ﬁgigyédiexﬁadm% Jﬂk't\.{ﬁ?rgt%é{' c@mﬁﬁgﬁ%ﬁer gsuch as,

like, to ther efﬁﬂ‘ﬂ%ﬁm‘é”éol%ﬂq éﬁléPW’s’t‘:%ﬁ%’r‘Fspéﬁce%r%é?ﬁ PEgpaFpiion 7A
phar maceut i gal alsEA0Sthie®Ncdrpdurdadet ni&ineniad (18) W2 Hrép32ed.
PCT/ EP97/ 02454 -45 - may al so contain mnor anounts of nontoxic auxiliary

substances such as wetting or enulsifying agents, pH

Preparation of a Compound of Formula T

10 A. Preparation of I where R and Rr2 are Methyl, Ri_i§
Naphth-1-vl, and ré and 35 are Hydrogen
A stirred heterogeneous solution of l-naphthyl boronic
acid (0.382 g), 2-amino-4-chloro-5,6-dimethylpyrimidine
(0.350 g), tetrakis(triphenylphosphine)palladium(0) (0.153
15 g), ethyl alcohol (8 ml), water (4 ml), 1,2-dimethoxyethane
(8 ml) and sodium carbonate (0.85 g), was heated to reflux
(about 80° to 90°C) for 14 hours. The solution was then
cooled to room temperature, filtered and extracted with
ethyl acetate. The solvent was removed under reduced
20 pressure and the resultant yellow solid was recrystallized
to give 2-amino-5,6-dimethyl-4- (naphth-1l~yl)-pyrimidine
{(6.213 g), m.p. 213.5-215.1°C.

B. Similarly, optionally replacing 2-amino-4-chloro-5,6-
25 dimethylpyrimidine with other compounds of formula (4), and
optionally replacing l-naphthyl boronic acid with other
compounds of formula (5), and following the procedures of
Example 1A above, the following compounds of formula I were
prepared:
30 2-amino-6-cyclopentyl-4- (naphth-1-yl)-pyrimidine,
m.p. 146.8-147.4°C;
2-amino-6- (but-2-yl)-4- (naphth-1-yl) -pyrimidine,
m.p. 109.6-110.8°C;
2—amino—6—(Z—methylpropyl)—4—(naphth—l-yl)-pyrimidine
35 hydrobromide, m.p. 147.0-151.5°C;



buffering agents and the |ike, for exanple. sodiumacetate, sorbitan

nonol aurate, triethanol am ne so Wm %}-EE?U#\S EEENJ bi tan nonol aur at e,
[ ua

triethanol am ne ol eate, etc. Adt gEf,L ptepari ng such dosage forns
are known, ®WOYW4d26be apparent, lta. th el | m: n this ardredoatzesxanpl e,

see Rem ngton's Pharmaceutical Sciences, Mick PubI I shi ng Conpany, Easton,
Pennsyl vani a, 15th Edition, 1975. The 1058 conposition or fornulation to be
adm nistered will, in any event, contain a quantity of the active
conmpound(s) in ansa f | | QY 1 he S f the subject
bei ng treated. 152 HReAL, @ Jt%gt 168n%ﬂo?zi ( n%gétl?t% g’ﬁs? %gg%lgﬁl %g active

I ngr edi ent (é"oﬁ’poﬂtﬁas o?*s?‘o? Ia | or its salts) in the range of 0.25 to
95% wi t h t he bal aneamineestherizi0rt A ORapH-Q -G8 fpyFini@ynbe prepared. 20

For oral adnhpb thabi gny g, ? f@@rnaceutlcally accept abl e non-toxic
conposition is forned by i‘'ncor poration of any of the normally enployed

exci pi ents> such Zsamipe- M@ushhﬁrab@mtbal -yl it dimani t ol |
| act ose, cel hillpases7cekbutose derivatives, sodium crosscar nel | ose, starch,

25 magnesi um st ear,a odi um,saccharip,,ta ucose, . sucrose,
magnesi um car bonaté{’:{:l 3§1d THE TP PEgpyguAg'h(n@S#?‘gﬁg]ﬁ nPYTARH ’trhee f orm of

sol utions, s@#sPendBdnd-184.0°C;

2-amino-4- (naphth-1-yl)-6-n-propylpyrimidine,
10 m.p. 119.5-120.5°C;

2-amino-6-isopropyl-4- (naphth-1-yl) -pyrimidine,
m.p. 124-126°C;

2-amino-5-fluoro-6-methyl-4- (naphth~1-y1l) ~-pyrimidine,
m.p. 155-157°C;
15 2-amino-6-ethyl-4- (naphth-1-yl)-pyrimidine
hydrochloride, m.p. 157-160°C;

2,6~-diamino-4- (naphth-1-yl)-pyrimidine hydrochloride,
m.p. >290°C;

2~amino~6-trifluoromethyl-4- (naphth-1-yl)-pyrimidine,
20 m.p. 152-154°C;
2-amino~4- (naphth-1-yl)-6-phenylpyrimidine
hydrochloride, m.p. 232-236°C;

2-amino-4-(3-fluorophenyl)-6-methylpyrimidine,
m.p. 140.6-141.4°C;

25 2-amino-4-(S5-chlorothiophen-2-yl) -6-methylpyrimidine,
m.p. 186.1-187.3°C;

2-amino-4- (3-methoxyphenyl) - 6-methy1pyr1m1d1ne,
m.p. 125.8-129.6°C;

2-amino-6-methyl~4-(3-nitrophenyl)-pyrimidine,
30 m.p. 198.5-199.6°C;

2-amino-4-(3-chloro~4-fluorophenyl) -6-methylpyrimidine,
m.p. 163.8-165.5°C;

2-amino-4-(3,5-dichlorophenyl) -6-methylpyrimidine,
m.p. 187.0-187.9°C;

as 2-amino-6-methyl-4-(3- trlfluoromethylphenyl)—
pyrimidine, m.p. 122.0-122.8°C;

Sheet Has Been Reﬁaced '

BT



tablets, pills, capsules, powlers, sustained release fornulations and the
| i ke. Such conpositions nmay contain 30 1% 95% active ingredient, nore
preferably 2-50% nost preferably 5-8% Parenteral adm nistration is
general |y chawasraeed by injection, either subcutaneouslyPCT/EPITN2454

I ntramuscul arly or 35 intravenously. Injectables can be prepared in
conventional forns, either as liquid soluspons or suspensions, solid WO

97/ 44326 PCT/ EP97/ 02454 -46 -
forms suitable for solution or spensi o uj o injection, or
as emul sions. Suita T%“’é??c%pf“ﬁﬁ?%iﬂr Bna?g?hg& n‘g Bgrﬂdfé){né

sal i ne,
dextrose, gl ychaydrochkldmids, orpt ha28°Cke. In addition, if desired, the

pharmaceuti cal 5 cogpg‘ﬁi,;d_qnq,;‘t@l@er@q%ehsi ﬁdamg a3l so0 contain m nor
amounts of non-toxic auxili % supstagnce

agents, pH buf t&* FRPCERIARY Yf’ﬁ'éldllf‘ﬁegy‘gﬁ% ]a°r OIt’t:aQ Sf%lsd¢fyl "
acetate, sorsditan rmﬁathmn-&t-ds tlm@idmphtanir@)o'lﬁeatse}?r?w VRAMGHANE ne
sodi um acetate,, et CgglBgec;
2—am1no-4-(2-f1uoronaphth—1-yl)—6—iébpropylpyrimidine
hydrochloride, m.p. 205-206°C;
2-amino-4- (2-fluoronaphth-1-yl)- 6—methoxypyr1m1d1ne
10 hydrochloride, m.p. 189- 190°C .
2-amino-4-(4-fluoronaphth-1-yl)-6 -methoxypyr;mldlne
hydrochloride, m.p. >280°C; :
2-amino-4-(4-fluoronaphth-1-yl)-6-(2,2,2-
trifluoroethoxy)-pyrimidine hydrochloride, m.p. 206.1-208°C;
15 2—amino-6—tert—butyl-4—(2-f1uorona§hth-l-yl)-pyrimidine
hydrochloride, m.p. 230-233°C; .
2-amino-4- (2-fluoronaphth-1-yl)- 6-methylpyr1m1d1ne.
m.p. 149-150°C;
2-amino-4- (2-methylnaphth-1-yl)-6-isopropylpyrimidine
20 hydrochloride, m.p. 193-194°C; :
2—amino-4—(6-methylacenaphthen—S—yi)—6—methyl—
pyrimidine, m.p. 198-199°C; '
2-amino-6~cyclopropyl-4- (1H-indol- 4—yl)-pyr1m1d1ne
hydrochloride, m.p. >280°C;
25 2-amino-6-tert-butyl-4- (1H-indol- 4—yl)—pyr1m1d1ne,
m.p. 171-173°C;
2-amino-4- {8-hydroxymethylnaphth-1 ~yl) -6-methyl-
pyrimidine, m.p. 206-208°C; i
2-amino-4- (lH-indol-7-yl) -6~ 1sopropylpyr1mldlne.
30 m.p. 143-145°C;

2-amino-4- (4-amino-5-chloro-2- methoxyphenyl) -6~

isopropylpyrimidine hydrochloride, m. p 187 1-190.6°C;
2-amino-6-cyclobutyl-4-(1H-indol- 4-y1)-pyr1m1d1ne,
m.p. 225-226°C; f
35 2-amino-6- (3-methylbutyl) ~-4- (naphth-l yl)-pyrimidine
hydrochloride, m.p. 151.5-153°C; and .




A nore recently devised approach for parenteral
I npl antation of a slowrelease or sustained-release system such that a

constant | evel of dosage is maintained. See, e.g., U S. Patent No.
3,710, 795. MOPH#M:Mer cent age of active conpound contai ned PorEesziv24sar ent al

conpositions is highly dependent on the specific nature thereof,

the activity of the conpound and the neeggs of the subject. However,
per cent ages of active 20 ingredient of 0.1%to 10%in solution are

enpl oyabl e,

and wyll _be higher_if the conposition is a solid which wll
subsequent |y diIn%é%P_QfW;'gqé%%%%?}ééﬁegﬁggﬁééﬁe%&nggpﬁﬁYﬁfi'é conmposi ti on
will conpris@efhplpwsigtidine, attt Pvel&a®4°Cn sol ution. 25 In applying the

as wel |

adm ni strati on enpl oys the

as

be

conpounds of the invention to treatnent of diseases or disorders of the eye

whi ch are associ ated, wi t.h an abnornal

hi gh i ntraqcul ar pressure,

admini strati on ma§ B A e PREIBRA LY %ﬁ%ﬁﬁh’&%&ia&‘&PPWé‘E@%bl e node of
30 adni ni st r & bedimdtilpigyrdnidise adaduatket comiponadeecas r fdunla {0) provi de

the desired aﬁapﬁgéﬁnaﬁheﬁ%ebmséﬁ 14hEeAEnAIMJPoRi EaLE O J5Q ! Q‘é{lsy.e via

drops and contro
admi ni st r at i GAMgeuUAds © formula (5), and following the procedures of

10
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30

35

ed relj ease | ns S or_ 1 ants, as we as Sys

Example 1A above, other compounds of formula I are prepared.

EXAMPLE 2

ternative Preparati of Compound of Formula I

A Preparation of I where 3; is n-Propvl, RZ is Hydrogen,

g; ig 4-Fluoronavhth-li-vl, and Ri ang Ri are Hydrogen

To a stirred solution of l-bromo-4-fluoronaphthalene
(0.5 g} in 10 ml of tetrahydrofuran at -78°C under nitrogen
was added n-butyllithium (1.6M, 1.53 ml) dropwise. The
solution was allowed to stir for 5 minutes, then trimethoxy-
borane (0.33 ml) was added dropwise. The solution was
allowed to warm to room temperature and the solvent removed
under reduced pressure to give a solid, dimethoxy-(4-

fluoronaphth-1-yl)borane, a compound of formula (7).

The solid was dissolved in 5 ml of benzene, and 2-
amino-4-chloro-6-n-propylpyrimidine (0.381 g), tetrakis-
(triphenylphosphine)palladium(0) (0.100 g) and 6 ml of 2M
aqueous sodium carbonate were added. The heterogeneous
solution waé heated to reflux (about 80° to 90°C) for 1
hour, then the solution cooled to room temperature, diluted
with ethyl acetate and filtered. The filtrate was
concentrated in vacuo and the residue chromatographed on
silica gel, eluting with a mixtute of hexanes/ethyl acetate,
to give 2—amino-4—(4-fluoronaphth-l-y1)46—n-propylpyrimidine
{0.110 g), m.p. 136.9-137.4°C.

emc



previ ously described. 35 WO 97/ 44326

PCT/ EP97/ 02454 -47 - Drops and solutions applied directly to the eye are
typically sterilized aqueous solutions containing 0.1%to 10% nost
preferably OWEPS7He324% of the active ingredient, along w thPCREPAREIHUT T er
stabilizer, and preservative. 5 The total concentration of solutes should

I f possible, the resultinge@&olution is isotonic with the
lacrimal fluid (though this is not absolutely necessary) and has an

be such that,

equi val ent pHgin t

mercuric acetate ,
Typi cal buf f eraBhshahene 1t thapthen compayads ot fasmudrakfl e, a trate, borate

or phosphat e; optibakl By Aerokiders-dricloudechl yeerd-n-phdpydwsaiiaahe 80. The

aqueous solutiong

o

bepl sy oLoplbicty Tipheel epiaCie

?#3&9 phenyl

ner osal , ut anoft , al koni um chl ori de.

oro

ar.e forml si mpl h SSOl Vi he. solutes in a
sui tabl e quantwilty 8§§%tc§%°%§8%d? us ﬁ%ﬁ%hgig'l-l afnéi g%%% ‘936'.’%-%.‘20, maki ng a
final vol urfe ®dpaséwees b Eragale t3PodovRat the faidowisgi compavpdishef
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formula I were prepared:
2-amino-4-(4-chloronaphth-1-yl)-6-(2-methylpropyl)-
pyrimidine hydrochloride, m.p. 198.2-199.8°C;
2-amino~4-{4~-fluoronaphth-1-yl)-6-(2-methylpropyl) -
pyrimidine hydrochloride, m.p. 191.3-193.0°C;
2-amino-4-(4-chloronaphth-1~yl)}-6~ethylpyrimidine,
m.p. 142.7-143.2°C;
2-amino-4-{4~-methylnaphth-1-yl)-6-isopropylpyrimidine,
m.p. 143.9-145.0°C;
2-amino-6- (tert-butyl)-4-(4-fluoronaphth~1-y1) -
pyrimidine hydrochloride, m.p. 193-194°C;
2-amino-4-{(4,5~-dimethylnaphth-1-yl)-6-methylpyrimidine,
m.p. 194-195°C;
2-amino-4-(4,5-difluoronaphth-1-yl)-6-isopropyl-
pyrimidine, m.p. 123-124°C;
2-amino-4-(4~chloronaphth-1-yl)-6-isopropylpyrimidine
hydrochloride, m.p. 183 .2-185. 6°C; :
2-amino~-6~-cyclopropyl-4-(4-£fluoronaphth-1-yl) -
pyrimidine, m.p. 150.7-151.5°C;
2-amino-6-cyclopropylmethyl-4- (4-£fluoronaphth-1-yl}-
pyrimidine hydrochloride, m.p. 128.4-129.4°C;
2-amino-6-cyclobutyl-4- (4-fluoronaphth-1-yl)-pyrimidine
hydrochloride, m.p. 168-171°C; .
2-amino-4-(4,5~-difluocronaphth-i-yl)-6-methylpyrimidine,
m.p. 200°C;
2-amino-4-(1H,3H-benzo[de]l isochromen-6-yl1) -
6-methylpyrimidine, m.p. 216-218°C;
2~amino-4- {acenaphth-5-yl) -6-isopropylpyrimidine,
m.p. 167-168°C;
2-amino-6-methyl-4- (phenanthren-9-yl) -pyrimidine,
m.p. 191.3-191.8°C;



preparation using nethods known to those in the art. The dosage | evel of
the resulting conmposition will, of 20 course, depend on the concentration
of the drops, the condition of the subject and the individual magnitude of
responses twasmsaseent. However, a typical ocul ar conposi tpcerenodasy be

adm nistered at the rate of about 2-10 drops per day per eye of a 0.5%
solution of active 25 ingredient. The cgnpositions of the present

i nvention may al so be fornul ated for adni stration in any conveni ent way
by anal ogy with other topical conpositions adapted for use in 30 mammal s.
These conpositi ong2-aminda{ddenetitydchaphthtbeyl )n-6amgthphmeninidiak, mnanner with
the aid of agy,of,asWde;¢apebety of pharmaceutical carriers or vehicles.

For such topical adm nistration, a pharrmaceutically acceptabl e non-toxic
formul ation can taRém{‘%'*‘drArﬁfBW’é‘EﬁPé‘GPTHTYH‘chiléPpﬁ?pégP%rd-F‘ﬁlé,mguch as,
for exanpl e, hy@rschtoeades, of.@l.i 0865133Cwt i ons, suspensions, ointnents,
Eg#?g;g%/8g4gze_Lgkgmié§L4—(4w§h83¥éggﬁggh—l—yl)—6-isopro§y1pyrimidine
maleate, m.p. 155-157°C;
2-amino-6-ethyl-4- (2-methyl-4-fluorcnaphth-1-yl)-
pyrimidine, m.p. 121-122°C;
2-amino-4-{acenaphth-5-yl)-6-methylpyrimidine,
10 m.p. 211-213°C;
2-amino-4-(isoquinolin-4-yl)-6-methylpyrimidine,
m.p. 212.0-213.5°C;
2-amino-4-(gquinolin-8-yl)-6-methylpyrimidine,
m.p. 194.8-195.5°C;
15 2-amino-4-{4-£fluoronaphth-1-yl)-pyrimidine,
m.p. 203.4-204.1°C;
2-amino-6-ethyl-4-(4-fluoronaphth-1-yl)-pyrimidine
hydrochloride, m.p. 198-199°C;
2-amino-4-(4-fluoronaphth-1-yl)-6-methylpyrimidine
20 hydrochloride, m.p. 238.3-238.6°C; and
2-amino-4~{2-methylnaphth-1-yl)-6-methylpyrimidine
hydrochloride, m.p. 216.6-219.4°C.

cC. Similarly, optionally replacing l-bromo-4-

25 fluoronaphthalene with other compounds of formula (6), and
optionally replacing 2-amino-4-chloro-6-n~propylpyrimidine
with other compounds of formula (4), and following the
procedures of Example 2A abd#e; other compounds of formula I
are prepared.

30



an exanple, the active conponents may be formulated into a gel using
et hanol , propyl ene glycol, pro ol yet hyl ene gl ycol s,
L propy aly p DEE @“sﬁéﬁ“ﬁk§ﬁ- NL y y aly
c

di i sopropyl adipate, glycerol, appropriate gelling
agents, suchwesm@seboners, 5 Kl lcels, RE@LBCED | f _ddsited, thECTEP¥IR®E on nmay
al so contain mnor amounts of non-toxic auxiliary substances such as
preservatives, antioxidants, pH buffering.agents, surface active agents,

and the like. Actual methods of preparing such dosage forns are known, or
will be apparent, to those 10 skilled in the art; for exanple, see

Remi ngton' s Phar maceut i cal SC|ences Nh@&MﬂHELﬁshlng Cbnpany, Easton
Pennsylvanla 16t h Egitées ‘ .

is 15 adninistered in a S|ngle unlt dosage forn1for contlnuous t r eat ment
or in a single unit dosage form ad I|b|t n1mhen relief of synptons
specifically rrequi PgpaRblessail J : B gcMetinvcl Ropmiyquiones. R™
contai ning @ conpo P [ | {h-E

fol | owi ng preparati_gn and_e a | es ‘ustrate!the |nvent|on but are not
intended to limt X ARATICN 125 : Preparation of
Conmpounds of For nulra £138Fk contalnlng 6-methoxy-1,2,3,4-tetrahydro-

quinoline (1.33 g}, 2-amlno-4—chloro—6—mephylpyr1m1d1ne
(1.00 g), sulfuric acid (0.6 g), and 100;&1 of water was

10 heated on a steam bath for 2 hours. Theﬂéblution was then
cooled to room temperature and treated with ammonium
hydroxide until the solution was basic (pH 8-9). The
resultant solid, which precipitated from solution, was
collected by filtration and recrystallizéd from ethyl

15 alcohol to give 2-amino—4-(6—methoxy-3,4;?dihydro—2H—
quinolin-1-yl)-6-methylpyrimidine (0.93 g}, m.p. 175.2-
175.9°C. |

B. Similarly, optionally replacing 6—méthoxy—l 2,3,4-

20 tetrahydroqguinoline with other compounds ‘of formula (8), and
optionally replacing 2-amino-4-chloro- G-methylpyrlmldlne
with other compounds of formula (4), anddﬁollowlng the
procedures of Example 3A abdve, the follawing compounds of
formula I were prepared: i

25 2-amino-4- (6-fluoro-3, 4-dihydro-2H-guinolin-1-yl}-
6-methylpyrimidine, m.p. 156-157°C; :

2-amino-6~chloro-4- (3 4~dihydro-~2H- qulnolln 1-yl) -
pyrimidine hydrochloride, m.p. >180°C (dec),

2-amino-4- (lndol 1- yl) S-methylpyrlmldlne

30 hydrochloride, m.p. 256- 260°C

2,6~-diamino-4- (3,4~ dlhydro ~2H- qulnolln 1-yl)-pyrimidine
dihydrochloride, m.p. 196- 197°C S

6-(3,4-dihydro-2H- qulnolln 1-yl)- 9H?pur1n 2-ylamine,
m.p. 203.5-204.0°C;

35 2-amino-4- (24methyl¥ -dihydro- 2H qulnolln—l vl) -

6-methylpyrimidine, m.p. 141‘144°C, '

. This Sheet Has Been Reﬂla
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A Preparation of (3) where Rlerr] is tert-Butyl and R err] is Hydrogen
Met hyl 4, 4-di net hyl - 3- oxopent.anoate (15.82 g) and 30 guani di ne carbonate
(20.0 g) were nixed in 80 mM of e not—and-—thesal ution refluxed for 16
hours. The weawadszn ni xture was cai@&nﬁﬁéﬂeﬂ%cﬁ&m M by remepstozdsh sol vent
under reduced pressure, and 20 nl|of wREPLAQED adddd. The remai ni ng mxture

was acidified to pHS5 with acetlcmmﬂrﬁg a white precipitate.
The precipitate was collected by filtration, washed with water, and dried
in a WO 97/ 44326 PCT/ EP97/ 02454

-49 - vacuum oveR-amigp-fe (8- aﬁthmwﬁhwﬂ@hydﬁo-tw-t@bnpyi@yhm)ch ne (12.6

g), mp. 28%g- Eﬁﬁkﬁﬁéz}&xe(t%wp rnﬁdmepr gpgr aihoneof7(:3pchere Rlerr] is
Hydr ogen, varyi ng %err]

4, 4- di net hyl - ’rff"anoa{13é4 WA éﬁ??r g%%’(ﬂ%éﬁé(%ate et hyl

4 et hyl - 3- 6xeplanlwm@meb hpl p 3-T4ilc fot3dly LB oxopropi onat e;
5 2-amino-6-methyl-4- (6-methyl-3, 4-dihy;i§.q-2n-quinol in-1-
v1l)-pyrimidine, m.p. 170.6-171.4°C; o
2-amino-4-(3,4-dihydro-2H- qulnolln- -yl)—
6-trifluoromethylpyrimidine, m.p. 162- 164?Cr:
2-amino-4-(6-fluoro-2-methyl-3,4- dlhydro 2H~-quinolin-~1-
10 yl)-6-methylpyrimidine, m.p. 154.9-155.6°C;

4-(3,4-dihydro-2H~quinolin-1-yl)-2- (methylamlno)-
pyrimidine ;

[2-(3,4~-dihydro~2H-quinolin-1 —yl)-pyr1m1d1n-4—
- ylimethylamine;
15 2-amino-6-methyl-4-(2,3,4,5- tetrahydro—benzo[b]azepln—
—yl)—pyrlmldlne, m.p. 182.6-184.2°C;
2-amino-4-(7,8-dihydro-6H-5-oxa- -benzocyclohepten-Q-?
vl)-6-methylpyrimidine, m.p. 189.9-192. 0°C,
2—amino-4-(2,3-dihydro—benzp[l,4]oxa;;p 4-yl) -
20 6-methylpyrimidine, m.p. 177.7-178.5°C;
2-amino-4-(2, 3-dihydro-indol-l-yl)—6_@éthylpyrimidine,
m.p. 247.7-248.0°C;
2-amino-4-(2-methyl-2, 3-dihydro- 1ndol 1—yl)—
6-methylpyrimidine, m.p. 182.9- 183. 4°C; )
25 2-amino—4—(3,4—dihydro—ZH-qulnol1n-1£&1)-
| 6-methylpyrimidine hydrochloride, m.p. 26;?5-262.3°C; and

6-methylpyrimidine, m.p. 142.2-143.3°C. .

30 Preparation of I where R;L i

35 dissolved in 10 ml of N,N- dxmethylformamxde (DMF), and the
entire solution was heated to’ 70- 90°C for 24 ‘hours. DMF was

Re{laced '
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10 et hyl 3-cycl opentyl - 3- oxopr opi onat e; et hyl

4- met hyl - 3- oxohexanoat e; et hyl 2-nethyl - 3- oxobut anoat e; et hyl

3- oxo- 4- phenyl pent anoat e; ethyl 3-cycl opropyl - 3-oxopropi onate; 15

et hyl 2-fl uow®BUeR6but anoat e; et hyl 2-ami nocar bonyl acet at ECTEPAT/H2454
4,4, 4-trifluoro-3-oxobutanoate; and ethyl 3-phenyl-3-oxopropionate; (in
sone syntheses the nethyl ester was used jnstead of ‘the 20 ethyl ester;
both work equally well): and followi ng th procedures of Preparation | A
above, the follow ng conpounds of fornula (3) were pgrepared:

2- am no- 6- et hylemdved dumdeppwaicoidi rgyd the residue was.refluxed with

2-am no- 4- hydrQ 1%&:&9@6@% exwenadj rg,eofrrapsoﬁfzﬁ o saﬂaﬂ afdd C

2- am no- 6- cyclo ut [ -4-h oxyp i nhg t%2 1

2- ani no- 6- cycFSﬁ@ﬂ??Pgﬁagé&ﬁ %§ *?ﬁ blm%ﬁﬁ' ﬂf&?¥cﬁ

2- ani no- 6- ( butchleyhde 4- mcbnowﬁyammqi-rmhlnrp-4-1%41@8%#?@1‘1'

2- ami no- 5, 65 di LRy knd1 bysly GoHKEETHET (50 mg), m.p. 167.1-167.5°C;
2-amino-6-chloro-4-(3, 4-dihydro- 2H—qu1nolln— ~yl) -pyrimidine
hydrochloride, m.p. 179°C (dec.).

D. Similarly, optionally replacing Gfméﬁhoxy-l.ﬁ,3,4—
10 . tetrahydrogquinoline with other compounds

f formula (8), and
optionally replacing 2-amino-4-chloro-6: thylpyrimidine
with other compounds of formula (4), and_ o11ow1ng the

procedures of Example 3A or 3C above, other compounds of

formula I are prepared.

15
EXAMPLE 4
Alternative ration of a m:_?nd £ rmula T
A. Preparation of I where Rl is N.N—d'éphylgmino, R2 is
20

Excess diethylamine was added to aiéplution of 2-amino-
6-chloro-4—(l,2,3,4-tetrahydroquinolin—¢ y1)-pyrimidine
25 (250 mg) in 5 ml of ethylene glycol. T@wfmixture was heated

for 2 days at 100°C. The crude productf'as purified by

chromatography to give BOOIﬁg of a solic

Treatment of the
solid with hydrochloric acxd—ethanol alcohol yielded 2-
amino-6-diethylamino-4-(3, 4 dlhydro 2H~ qulnolln— -yl) -~

10 pyrimidine hydrochlorlde, m.p. 167-170

B. Slmllarly, optionally replacing dlethylamlne with other

amines of formula HNRGR , and’ optlonall'zreplaCLng 2-amino-

6-chloro-4-(1,2,3,4~ tetrahydroqulnolln
35 other compounds of formnla I where R1 i

:yl)-pyrlmldxne with

fchloro, and



2- am no- 6- benzyl - 4- hydr oxypyri m di ne;

2- am no- 6- cycl opr opyl - 4- hydr oxypyri m di ne; 35

2- am no- 5-fl uor o- 4- hydr oxy- 6- net hyl pyri m di ne;

2, 6- di am now®-IE2exypyri m di ne; WO 97/ 44326 PCT/EP97/02454

PCT/ EP97/ 02454 -50 - 2-ami no-4-hydroxy-6-trifluoronethyl pyrim dine; and

2- am no- 4- hydr oxy- 6- phenyl pyri m di ne. C. Simlarly, optionally replacing
met hyl 4, 4-di nethyl -3- 5 oxopentanoat e -®th ot her conmpounds of fornula (1),
and optionally replacing guani dine carbonate with other conpounds of

formul a (2), fablbwinld awangrbmw.a@cedumﬁe RneRBsdE ] Gthbp above, ot her
conpounds of a FION 2 Pre an ation of
Conpounds of %M& %}) fgmuﬂf:‘ﬁgpg‘r a?l on of Eﬁ\wh%?% Iﬁ[eé’la f [s tert-Butyl
and Rlerr] is 15 Hydrogen 2- Am no-4-hydroxy-6-tert-butyl pyrimdine (8.35

g) was EXAMPLE 5
5 Alternative Preparation of a Compound of Formula I

A. Preparation of I where l_is Methyl, RZ is Hydrogen,
R _is 1H-Indol-4-vl, and R%iand R2 are Hydrogen
4—Acetylihdole (0.101 ¢g) was refluxed in 5 ml of ethyl

10 acetate. Sodium hydride (0.20 g; 60% oil dispersion) was
added in portions to the refluxing solution until thin layer
chromatography analysis showed complete consumption of the
starting material. The reactioﬁ mixture was quenched with
water and acidified to pH 3. The ethyl acetate layer was

15 dried (magnesium sulfate) and concentrated to give a crude
product.' The crude material was chromatographed on silica
gel, eluting with a 4:1 mixture of hexane/ethyl acetate to
give 1l-(1H-indol-4-yl)-1,3-butanedione (0.104 g), a compound
of formula (11), m.p. 104-105°C.

20
B. 1-{1H-Indol-4-yl)-1,3-butanedione {(0.096 g) was mixed
with guanidine carbonate {0.070 g), and the mixture was
heated to 150°C for 3 hours. Additional guanidine carbonate
(0.070 g) was added, and the mixture continued to heat for

25 another 2 hours. The reaction mixture was warmed with ethyl
acetate, filtered, and the ethyl acetate layer was
concentrated to give a solid (QQOSO g). Flash
chromatography on silica gel and eluting with a 1:1 mixture
of hexane/ethyl acetate, yieldé@_2—amino—4—(1H—indol—4-yl)-

30 6-methylpyrimidine (0.029.g), m.p. 242 -243.5°C.

C. Similarly, replacing 4-acetylindole with 1-
acetylnaphthalene in step 5A above, and replacing guanidine
carbonate with l-arginine in.sﬁép B, and following the

35 procedures of Example 5A and;ss;'the compound 2-amino-5-{(6-



di ssolved in 50 m of phosphorus oxychloride and the solution refluxed for
2 hours. Excess phosphorus oxychl ori de was renoved under vacuum and the
resi due 20 dissolved in 100 ni Qfﬂﬂ§ . rgﬁ_ | uti on was adjusted to
pH 8 with | cxYrd326oncent r at ed ammniﬁggm% g} and sol ravEPIT/EsN ed
under reduced pressure. The resid WD ed td give a white solid,
whi ch was recrystallized fromethanol -water to give 2-am no-4-chloro- 25
6-tert-butylpyrimdine (3.66 g), mnp. 87??288.9[err]C. B. Simlarly,
repl aci ng 2-am no-4-hydroxy-6-tert- butyl pyrimdine with other conpounds of
formula (3) amkthylll-dwnaghthre qviloepgtimisliof-2 Py bqpdimadt) i-panénaboweidt he 30
follow ng co d Lokpé pr epar ed:
2-anino-4-chFggﬁgG?g?thgfgﬁ%%d%%%?gg%é;ﬁ no- 4- chl or o- 6-i sopr opyl pyri m di ne,
mp. 94-97[err]C, 2-am no-4-chl oro-6-cycl opropyl net hyl pyri m dine, mp. 116.
5- 120.[0[e]rr] Cp35 Simila?lﬂ[ﬁfﬁﬁlé:c&hbﬁﬂea&ﬁw.@h@bl& WY efhdl me; m pj
98-99[err] G 2-am,na- -2-Vl ) - 4- r QR k03 di [ ... B63- err] G
VO 97/ 4 4326C5 %a%ﬂt@x%y% QQQEage :m) séeg .%29 4 Eglfjo%%ggﬁ?ﬁe%[ies

of Example 5A and 5B, the compound 2-amino-6-methyl-4-

{naphth-1-yl)-pyrimidine hydrochloride, m.p. 270-272°C was
prepared.

10 E. Similarly, replacing 1-{1H-indol-4-y1)-1,3~butanedione
with 1-(3-chlorophenyl)-1,3-butanedione and following the
procedures of Example 5B above, the compound 2-amino-4-(3-
chlorophenyl) ~6-methylpyrimidine, m.p. 131.6-132.3°C was
prepared.

15 :

F. Preparation of I where R: is Methyl, R%® is Hvdrogen,
El is 2.3-dihvdro-1.4-benzodioxin-5-vl, and Ré;ggg_gi
are Hydrogen
1-(2,3~-Dihydro-1, 4-benzodioxin-5~-y1l) -ethanone (1.2 g)

20 was dissolved in 20 ml of ethyl acetate, and sodium hydride
(0.33 g, 60% oil dispersion) was added. The reaction
mixture was heated to 80°C overnight, guenched with water,
and neutralized with carbon dioxide to give an oily product
of 1-(2,3-dihydro-1, 4~-benzodioxin-5-yl)butan-1,3~dione (0.37

25 g).

The 1-(2,3-dihydro—l,4-benzodioxin'5—yl)-butan-1,3—
dione (0.37 g), was mixed with guanidine carbonate (0.22 g),
and the mixture was heated to 135°C for .1 hour. The dark
30 product was taken up in methylene chloride, filtered, and
concentrated. The residue was chromatographed on silica
gel, eluting with a 3}2 mixture of ethg} acetate/hexane, to
give a solid (0.16 g), which was treatea~with hydrochloric
acid-ethanol to give 2—am#ho§4-(2,3—diqyaro-l,4—benzodioxin—
s S—yl)—6-methy1pyrimidinejﬁ&dﬁochlorideﬁ10.125 g),
m.p. 240-242°C.

This Sheet Has Been ‘RTlaced |
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-51- 2-am no-4-chl oro-6-cycl opentyl pyrimdine, mp. 101.5-103[err]C.
2- am no- 4-chl oro-5, 6-di net hyl pyri m di ne;

2- am no- 6- benzyl - 4-chl oropyrim dine; 5

2- am no- 4- cwasmaRecycl opr opyl pyri m di ne;

2- am no- 4-chl or o- 5-fl uor o- 6- net hyl pyri m di ne;

2, 6-di am no-4-chl or opyri m di ne;

2-am no-4-chl oro-6-trifluoronethyl pyri nié¥i-ne; and
2- am no- 4- chl or o- 6- phenyl pyri m dine. 10 C Simlarly, replacing

2- am no- 4- hydroxy-6-tert-butyl - pyrimdine with other conpounds of fornula

(3), and fol l;ow ng the edlr 8S a0 LAty ¥E€ap Ot her conpounds
of formula (4) ar€ p[pare. : ' "V reparadtion of Conpounds of
Formula (9) A Fe - R rjands R7_erey HYdroogRapt h-| -yl

20 and Rerr] Is3#@&@@?—&%@@1&&&@%99?@6@%4@1&5&@9:1 kn03nfpl ) was
dssolved 4N ZafbbilS GEIaRe (it B0l n, Lslad eacklb) o
(Bredereck' s reagent) (0.960 g) in 3 ml of ethanol was added
to this solution at reflux temperature. The solution was
refluxed for 2 days and the solvent was removed at room
temperature under vacuum. The residue was triturated with a
10 7:3 mixture of hexane/ethyl acetate to give a solid (0.094
g).

PCT/EP97/02454

The solid was mixed with guanidine carbonate (0.037 g)

and the mixture was heated to 120°C for 14 hours. The

15 reaction mixture was dissolved in hot absolute ethyl
alcohol, filtered, and recrystallized to give a white,
crystalline solid of 2-amino-4-(1-methylindol-3-yl)-
pyrimidine (0.039 g). Treatment of the crystalline solid
with hydrochloric acid-ethyl alcohol and recrystallization

20 of the salt from ethanol gave 2-amino-4-(l-methylindol-3-
v1l) -pyrimidine hydrochloride (0.0098 g), m.p. 274-276°C.

H. Wl_;__b__m_alw
alwm__d_xﬂ_mui
25 Hydrogen
1-(4,7-difluoronaphth-1-yl)-ethanone (0.150 g, 0.72
mmol) was dissolved in dry dioxane (1 ml) and cocled to o°c.
Sodium hydride (0.145 g, 3.6 mnol, 60 wt.% dispersion) was
added and the reaction mixtureidas stirred for 1 hour at
30 room temperature. Ethyl 1sobutyrate (1.0 ml, 7.2 mmol) was
added in one portion and the solutlon was heated to reflux
for 15 minutes. After coollng_;q room temperature, the
reaction mixture was poured ongé 10% aqueous hydrochloric
acid and extracted with methy”fﬂe chloride. The organic
35 layer was dried over sodium s

ate and purified by column



25 solid to the solution. Acetic anhydride (0.1 m, 1.0 mml) was added
slowy over 20 mnutes to the solution while maintaining a tenperature of
O[err]C. The reaction was poured onto ice-cold 10% aqueous hydrochl oric
acid and ext muxe7@d326i t h net hyl ene chloride (2 X 10 m). TheeauvEramn2ss4 ayer
was 30 dried over sodiumsulfate, concentrated, and purified by colum
chromat ography to give 1-(4,7-difl uoronaplg&h 1-yl)- ethanone as an oil
(0.165 g, 80% . B. Simlarly, replacing 6- di f|l uoronapht hal ene with

other 35 conpounds of formula Rierr], and follow ng the procedures of
WO 97/ 44326 chromatography to give 1- (4 7-difluoronapitih £PYA/)02454 - 52 -

Preparation 3 ﬁggy é};tlg@,re Qommgs of 1i@|_§ml7g%§9) are prepared.
PREPARATI ON 4 Prepar ation of Corrpoun s of mula (15) A. Preparation of

(15) where Rerr] is nmethyl and Rl err] is Hydrogen S-Methylisothiourea
(22.26 g, 160 mnol) wats addedluorenaphthsdtyl) -ohrrethyddenranarlbonrdiene16. 9

g, 160 ml )5 i RoWei£rg (205 mmol) was combined with guanidine carbonate
{0.180 g, 0.5 mmol}) and heated to 150°C for 6 hours. The
reaction was cooled to room temperature and directly
purified by column chromatography to give Z2-amino-4-(4,7-
difluorconaphth-1-yl)-6-isopropylpyrimidine (0.052 g, 34%),

10 m.p. 1l03-105°C.

J. Similarly, replacing 1l-(4,7-difluoronaphth-i-yl)-
ethanone with 1-(4,6-difluoronaphth-1-yl)-ethanone, 1-(4,8-
difluoronaphth-1l-yl)-ethanone, 1l-{(4-methoxynaphth-1l-yl)-

15 ethanone, or 1-{l-methyl-l1H-indol-4-yl)-ethanone in step SH,
and optionally replacing ethyl isobutyrate with
4,4-dimethyl-~3-oxopentanocate or 4,4-dimethyl-3-
oxopentanoate, or ethyl-z-fluoroisobuty:ate, and guanidine
with substituted guanidine salts in step 5I, and following

20 the procedures of Example 5H and 5I, the following compounds
were prepared:

" 2-amino-4- (4, 6-difluoronaphth-1-yl)-6-isopropyl-~
pyrimidine hydrochloride, m.p. 136-138°C;
2-amino-4-(4,8-difluoronaphth-1-yl)-6-isopropyl-

25 pyrimidine hydrochloride, m.p. 216-219°C;

2-amino-4- (4-methoxynaphth-1-yl)~6-isopropylpyrimidine
hydrochloride, m.p. 196-197°C;

2-amino-6-tert-butyl-4-~ (4-methoxynaphth-1-yl}-
pyrimidine hydrochloride, m.p. 219-220.5°C;

30 2-amino-4- (1H-indol-4-yl) ~6-isopropylpyrinidine
hydrochloride, m.p. 211-212°C;

2-amino-4- (l-methyl-1H-indol-4-yl) ~6-isopropyl-
pyrimidine, m.p. 128-130°C;
2-amino-4-(4~fluoronaphth-1-yl}-6-(1-fluoro-1-

35 methylethyl)-pyrimidine, m.p. 135.5-137.0°C;



m) and stirred at roomtenperature until conplete dissolution of the

S-net hyl i sot hi ourea. Ethyl acetoacetate (10.41 g, 80 mml) was added to the

m xture in one portion. After stirring for 60 hours at room tenperature,

the 15 reawoissmees neutralized with acetic acid precipi tratrepgre4sshi t e

solid. The solid was collected, washed with water, and dried in vacuo to

gi ve 4-hydroxy-6-nethyl-2- (nmethylthio)pyeimdine (9.38 g, 759, mp.

218-221[err]C. 20 B. Preparation of (15) where R err] is Hydrogen,

varying R[teL r} Si rﬂJa@cﬁhBrdlL@flﬁQﬂoanQgﬂ% &Oacg‘%ﬁéﬁm%tb- t t ;

et hy - met hy _ anoat e Qr i me ntanoate, an

fol | owi ng thé“ep%g'ggg‘yzi BYEPH3Lea Y inlc‘(f e, "the ]fscﬁ Isoiﬁ Eorrpounds

of formula (15) were4251lppepeapitth-1-y1)-6-(1-fluoro- 1—methylethyl)-

4- hydr oxy- 6- Im&mlmzné iwléﬁ'eO) RYH! Wiébfl%ré‘“d

6-tert-but¥ - 4- hydr ox m§$ I 0) pyrim dine. Prenaration of (15)

where RlerP] is RV ﬁ/er%mﬁk’@?? thyt-yl) - G‘B‘Fﬁﬂlé’ﬁﬂrml@éftﬁ aci ng

et hyl acet oad&dﬁo@hmioklidet herp c @yyawrdgoos°d;ormul a (1) and foll owi ng the

procedures of Pregaragt;llngnﬁgt@bpve, Q 5) are

prepared. 35 4= RQE{E’?@E&%PO@IQP grrara |ré)% of

Conpounds of K¢AsAAbdoridp. m.p. 218.5-218.9°C; and
2-amino-4-(4,6~-difluoronaphth-1-yl})-6-(1-fluoro-1-

10 methylethyl)-pyrimidine hydrochloride, m.p. 129.6-131.3°C.

EXAMPLE 6
rnative Preparation of a Compo of la
15 A. Preparation of I where gl ig Chloro, Rz is Hydrogen,
_gl is Naphth-1-vl, and 34 and Ri are Hvdrogen

2-Amino-6-hydroxy-4- (naphth-1-yl) -pyrimidine (900 mg)

was added to a solution of chlorosulfonic acid (0.05 ml) in
2.5 ml of phosphorus oxychloride, and the mixture was

20 stirred at 95°C for 6 hours. The mixture was poured onto
ice, neutralized with potassium carbonate, and extracted
with ethyl acetate. The crude product (70 mgj was purified
by silica gel chromatography, eluting with methylene
chloride, and treated with hydrochloric acid-ethancl to give

25 2-amino-6-chloro-4-(naphth-1l-yl)-pyrimidine hydrochloride
(25 mg), m.p. 248-250°C.

B. Preparation of T whg;e;ﬂl;gng RZ are Hvdrogen, R* is
Naphth-1-vl, and R% apd R® are Hvdrogen

30 2—Amiho—6-chloro-4-(naphth-l—yl)-pyrimidine {170 mg)
was dissolved in 10 ml of méthyl alcohol at 0°C. 10%
Palladium on activated carbon (70 mg) and approximately 1 ml
of 20% sodium hydroxide were added to the solution, and the
mixture was hydrogenated (1 atmosphere) for 1 hour to give

35 solid 2-amino-4-(naphth-1-yl)-pyrimidine (80 mg). Treatment
of the solid with hydrochloric acid-ethyl alcohol yielded



WD 97/ 44326 PCT/ EP97/ 02454 -53 -

A Preparation of (16) where R err] is Methyl and R err] is Hydrogen

4- Hydr oxy- 6- met hyl - 2- (met hyl thi o) pyrim dine (9.20 g, 59 5 mmol ) and
phosphor ous owyeiMdanei de (60 m ) were conbi ned and refl uxed PGEE37/R384 s. The
reaction m xture was cooled to roomten_‘;éirature and poured onto crushed

I ce. The resultant aqueous m xture was tracted with ethyl acetate; and
the organic | aysinMRshednysidh-Satas aﬁf&ﬁﬁﬁ@ﬁyapabmmﬂﬁebl(ﬁgrxb@n,at e
followed by a water wash, .dried over magnesium sul fate, and dried in vacuo
to give 4-chl PR 6-4Et PRS- (nethyl thio)pyrinidine (8.27 g, 80%, m p.
37-38[err] C. B. Simlarly, replacing 4-hydroxy-6-nethyl-2-(nethylthio)-
15 pyrimdine with other conpounds of f s > (45), and follow ng the

(16) were prsepared: Eaviiime =~
127-128[err]C @0.5 torr; and 20

6-tert-butyl-4schl 002z 6BLAYVAA Y GHRYLT L B N erBbly, 2 is Hydrogen,
R®_is Naphth-1-vl. and R% and R® are Hvdrogen
l-Acetonaphthalene (33 g) in carbon disulfide (15 g)

10 was added over 15 minutes to a 12°C solution containing 195
ml of 1M potassium tert-butoxide in 400 ml of ether. The
reaction mixture was allowed to warm to room temperature,
re-cooled to 10-12°C, and then methyl iodide (55.0 g) was
added dropwise over 45 minutes. The reaction mixture was

15 brought to room temperature for 16 hours, filtered, and
concentrated. The residue was recrystallized from 125 ml of
methyl alcohol to give 3,3-{(bis-methylsulfanyl)-{(l-naphth-1-
vl)-prop-2-en-l-one (20.1 g), m.p. 73-79°C.

20 B, The 3,3-(bis-methylsulfanyl)-(l-naphthalen-1-yl)prop-2-
en-l-one (1.28 g} was added to 10 ml of a methanolic
~solution of sodium hydride (640 mg, 60% oil dispersion} and
guanidine carbonate (630 g). The reaction mixture was
refluxed for 6 hours, poured into ethyl acetate, and washed

25 with saturated sodium bicarbonate, water, and brine. The
organic layer was dried over potassium carbonate and
concentrated to about S ml to give a crystalline solid of
2-amino-6-methoxy-4- (naphth-1-yl)-pyrimidine, .
m.p. 159.6-159.8°C. Treatment of the crystalline solid with

30 hydrochloric acid-ethyl alcohol gave 2-amino-4-methoxy-6-
(naphth-1-yl)-pyrimidine hydrochloride (300 mg), m.p. 184-
185°cC.

c. Similarly, replacing the methanolic solution with the
35 corresponding alcohol (ethylene glycol, isopropyl alcohol,



46-48[err]C. C Simlarly, replacing 4-hydroxy-6-nethyl -

(met hyl t hi o) pyri m di ne with other conpounds of forrmula (15) 25 and

foll owi ng the procedures of Preparation 5A above, other conpounds of
formul a (18YO2¥4338r epar ed. PREPARATI ON 6 Preparation of ROCEERIHRISOS
Formula (17) 30 A Preparation of (17) where R err] is Isopropyl. Rerr]
I's Hydrogen, and Rl err] is 4-Fluoro-1-paphthyl A stirred solution of

1- br ono- 4-f | uor onapht hal ene (4.95 g) rA2100 m tet r-ahydr of uran was cool ed
to -80C, stirred 35 and 2.5Mn-butyllithium (10 m) was added dropw se.
The m xt ur eetbyd sficohell) faord T 1lhowikdee Thet pebcédured baxghlanre 783 WO

97/ 44326 4 . th 1 R 4 _-54- m)
added, the m°>‘<':teure gt F?lr eo(y :.]p C?Lm%ounds °ferf1°51fullla Icyeggvéée é

tenperature, and S8Rpené- ??erh?\?éﬂ%ﬁ%?é‘?ﬁ’é‘éﬂd&@‘b?@'é‘s’@(ﬁé‘PYPbmtllﬁlﬁ‘er esi due
was added lgmzrerctleid@erin,p 4-190kRoL%E;6-1 sopropyl -2-(methylthio)pyrimdine

(4.04 9)5 2~amino-6-isopropyloxy-4- (naphth-1-yl)-pyrimidine
hydrochloride, m.p. 165-167°C; and
2~amino-6-ethoxy-4- (naphth-1-yl)-pyrimidine
hydrochloride, m.p. 1%4-195°C.

10 D. Preparation of I where R+ is Methvlthio, RZ is
Hydrogen,
Bl ig Naphth-1-vl, and Rg;gng_gi are Hydrogen
The 3,3-(bis~methylsulfanyl)-{l-naphth-1-vl)-prop-2-en-
l-one (1.13 g) was added to a mixture of sodium hydride
15 (0.38 g, 60% oil dispersion) and guanidine carbonate {0.40
" g) in 10 ml of N,N-dimethylformamide (DMF) at room
temperature. After 1 hour, the mixture was heated to 150°C
for 5 hours. Extractive work-up gave a crude product which
was chromatographed on silica gel, eluting with a 6:1
20 mixture of hexane/ethyl acetate to give 2-amino-4-
methylthic-6-(l-naphthyl) ~-pyrimidine (140 mg). Treatment of
the free base with hydrochloric acid-ethyl alcohol gave
2-amino-6-methylthio- 4-(naphth-1-yl)-pyrimidine
hydrochloride (80 mg), m.p. 255-259°C (dec.).

25
EXAMPLE 8
Alt tive Pr ration ompound. Formu I
A. Preparation of I where &1 is Isopropvl, RZ is Bvdrogen,
30 g? is Naphth-1-vl, R4 is E;h&l and RZ is Hydrodgen

4-(4-fluoronaphth-1-yl) -6-isopropyl-2-
methylsulfonylpyrimidine (0.100 g, 0.29 mmol) was added to a
solution of ethylamine {(0.33 ml, 5.8 mmol) in ethanol (1
ml). The reaction vessel was placed in a sonication bath
35 for 6 hours at a bath temperaturé of 45°C. The ethanol was
removed in vacuo leaving a viscous oil. The oil was



5 tetrakis(triphenyl phosphine)palladiun(0) (500. nmg), and sodi um
carbonate (20 M of 2M, was heated to reflux (about 80[err] to 90[err]C
for 14 hours. The m xture was filtered, and solvent was renoved under
reduced presW@8&744R%e resi due was chronat ographed on sil i cargEkr7ei4ss i ng
with 2% ethyl 10 acetate/hexane, to give inpure 4-(4-fluoronaphth-1-yl)-
6-1sopropyl -2-(nmethylthio)pyrimdine (4.87 g), which was used in the next
reaction with no further purification. B?- Similarly, replacing

4-chl oro-6-isopropyl-2- 15 (methylthio)pyrimdine with other conpounds of

formul a (16), caystéldlﬂm\ﬂn ngomramac:edme,m@fr E’beéﬂ{réltz-@%h%aﬁﬂ%/ﬁi the

fol l 1
40(40}M| Bgrgﬁg}?ﬁ%%ai’gwu ﬂﬁf]l(’ %) \é\ng"tr’ﬁ VI )"“‘18%‘? M4P¥e, ™R p.7740- 142C

and 20 {@- 1 uor onapht h- 1- yI) 6- met hoxy- 2- (et hyl t hi 0) - pyri m di ne,
[ err] HNMR 8. 19(2Hn’) 7.65 (3H,m, 725(1Hde810 Hz), 6.45 (1H s),

3.98 (3H,s repl ac chl or Q- 6-i sopropyl -
25 (nethy%thlo)pyr|n1§%1§ r??igﬁﬁ? E%ﬁb 6Fgf8F?ﬁﬁa?m€T87 2hd

4N
fol | owi ng t hetpFEtled dEESROf ami eqya:rlenaa;;tw eanepé,lameg &t herf loompoapistsh -af-
formula (17) 91B—6)Il%lb®ﬁ:aﬁyl@-me 8008k c})&%y@"lﬁ@&iﬁé'mrgfot \A%Z) wher e

err] is Aralk ron1 oun For nul ere [err] is
Efkyll deuég% of formul BTP and following the procedures gf |

Example BA above, the following compounds of formula I were
10 prepared:
4- (4-fluoronaphth-1-yl)-2-hydrazino-6-isopropyl-
pyrimidine hydrochloride, m.p. 141-145°C;
4- (4-fluoronaphth-1-yl)-6-isopropyl-2- (piperazin-1-yl) -
pyrimidine fumarate, m.p. 196.1-196.6°C;
15 2;(2-methoxyethylamino)-4-(4-fluoronaphth—1-yl)—
6-isopropylpyrimidine, m.p. 87.1-87.7°C;
4-(4-fluoronaphth-1-yl) -6-isopropyl-2-n-propylamino-
pyrimidine, m.p. 99.6-99.9°C;
2-allylamino-4-(4-fluoronaphth-1-yl)-6-isopropyl-
20 pyrimidine, m.p. 92.8-93.,4°C;
4- (4-fluoronaphth-1i-yl)-6- 1sopropy1 -2-(piperidin-1-yl)-
pyrimidine, m.p. 70-72°C;
2-benzylamino-4-(4-fluoronaphth-1-yl) -6-isopropyl-
pyrimidine, m.p. 73-74°C;
25 2-cyclopropylamino-4- (4-fluoronaphth-1-yl) -6~
isopropylpyrimidine, m.p. 100.1-100.8°C;
2-(2-hydroxyethylamino) -4- (4-fluoronaphth-1-y1) -
6-isopropylpyrimidine hydrochloride, m.p. 70-71°C;
4~ (4-fluoronaphth-1~yl)-6-isopropyl-2-morpholino-
30 pyrimidine, m.p. 81-83°C; _
2-butylamino-4-(4-fluorcnaphth-1-yl)-6-isopropyl-
pyrimidine, m.p. 87-88°C;
2-butylamino-4-(4-fluoronaphth-1-yl) -6-methylpyrimidine
hydrochloride, m.p. 137-139°C;
35 2—dimethylamino—4—(4-fluoronaphth—1-y1)—6—isopropy1—
Pyrimidine, m.p. 41-42°C;



A solution of 4-{4-fluoronaphth-2-yl)-6-nmethyl-2- (nmethylthio)-pyrimdine
(0.500 g, 1.76 mol) in tetrahydrofuran (2 m) added dropwi se to a

I
)

sol ution of lithiumdiisopropyl dmyge SHEER HAS) BEEN | et rahydrofuran (10 m) 35
n

cooled to -wel®uidhe After stirning fﬁﬁPt?AQ?Em utep, benzylpdaEppdsgss 0. 251
m, 2.11 mmol) was added to the lsolutldn g WO 97/ 44326

PCT/ EP97/ 02454 - 55 - one portion. The s@fution was warmed to room
tenperature and diuted with ethyl acetate (50 m), poured into water (50

m ). The organic lLayer S ted,. dried over nesj um sul fate and
concentrated in .vécﬁg, fié% %nﬁggggsﬁw]a)n'té—éist§°%‘(}r”"%F“§8L}5g;’Eld}%rrn
chr omat ogr apBy*EB1give. 4 (- filgordApht h- o
1-yl)-2-met hyl t hi @-G4pERRetdnaoRY AL 11 ¢ 18 -((Q-B@r Bey-22%henErny1 S Ml arly,
repl aci ng 4- (24-in‘:a|tﬁ0§.0n$£ht h-.2- I.%- 6- met hyl_- 2-§rret h_gl.t hi o) pyrim dine with
ot her conpoudd§ oYt Br i 1t %i ¢ it e Blerrt37 <2 Aikyl and fol |l owing the
procedur ess of Prepgarat fbroBhapbohiel -y he- 6-phenatingl <omeahpiismiioS ormul a (17)
were prepar egyrdmb A1 hb U LAAALR1daY! & 8- (3oNydioxyphgnet hyl ) -
4~ (4-fluoronaphth-1-yl)-2-isopropylamino-6-
methoxypyrimidine hydrochloride, m.p. 191.3-191.6°C;
2- (dimethylamino) ethylamino-4- (4-fluoronaphth-1-y1) -
10 6-isopropypyrimidine hydrochloride, m.p. 176.5°C;
4—(4-fluoronaphth—1-yi)-6-isopropy-2—(methylamino)—
ethylamino-pyrimidine hydrochloride, m.p. 152-153°C;
4- {4-fluoronaphth~1-yl)-6-(2-hydroxypropyl)-2-
(methylamino) ~ethylamino-pyrimidine hydrochloride, m.p. 125-
15 13¢0°C;’

2-(2-hydroxyethyl)amino-4- (4-fluoronaphth-1-y1l}-
6-methoxypyrimidine hydrochloride, m.p. 191.3-191.65C;
6-tert-butyl-4-(4-£fluoronaphth-1-yl)-2-methylamino-
pyrimidine, m.p. 129.4-130.0°C;
20 2-benzylamino-6-tert-butyl-4- (4-fluoronaphth-1-yl) -
pyrimidine, m.p. 106.2-106.9°C;
6-tert-butyl-4-(4-£fluoronaphth-1-yl)-2-isopropylamino-
pyrimidine hydrobromide, m.p. 196.5-197.2°C;
6-tert-butyl-4-(4-fluoronaphth-1-yl)-2-(2-methoxy-
25 ethyl)amino-pyrimidine hydrochloride, m.p. 114.5-117.8°C;
4~ (4-fluoronaphth-1-yl)-6-isopropyl-2-(pyridin-4-
yl)mgthylamino-pyrimidine, m.p. 149.1-149.5°C; ,
2-(2-amino)ethylamino-4-(4-fluoronaphth-1-yl)-6-
isopropyl-pyrimidine fumarate, m.p. 172.4-172.6°C;
30 4-(4-fluoronaphth-1l-yl)-~6-isopropyl-2-(4-methoxy-
phenyl)methylamino~-pyrimidine hydrochloride, m.p. 65-67°C;
4~ {4-fluoronaphth-1-yl)-2-{tetrahydro-2-furyl)methyl-
amino-6-isopropyl-pyrimidine sodium, m.p. 72.7-73.8°C;
4-{4-fluorxonaphth-1~yl}-2-(2~-hydroxy)ethylamino-6-
35 isopropyl-pyrimidine maleate, m.p. 101.9-104.1°C;

—————
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2- (met hyl t hi o) pyri m di ne; and 15

4- (4-fluoronaphth-1-yl)-6-(3-hydroxypropyl)-2- (methyl thio)pyrimdine. F.
Simlarly, replacing 4-(4-fluoronaphth-2-yl)-6-nethyl-

2- (et hyl t hi Qgpyiasspedi ne with “.u 10) formul a 20PGTIEFPT/o45H

i SRR oS, BhGY.

a

P

<

(
ol l owi ng the procedures of Pr where R err] is |ower
| kyl ,

ot her conpounds of form a (1ﬂEPhN3f-Dpreo ed. WO 97/ 44326
CT/ EP97/ 02454 - 56 - PREPARATI ON"7 Prepa?iaﬂon of Conpounds of Formul a

(18) A Preparation of (18) where R err] is Isopropyl, Rerr] is 5

Hydr ogen. and R[erML(MSfﬂnéﬂdﬂabﬁth Daphtyl (2-hydroxyethoxy) ethylamino-
4- (4- Fl uor onapht h-

nmet hyl. t hi o- enethyl yr | ( 42 g,
0.914 mmol) m&'ﬁ°§§8?§%@¥ﬁ%ﬁﬁ?l%€t@?ﬁ e ﬁtgroiolﬁ ge%gr&%re
met a- Chl or oper oxyb@rzai, 3-athydbirexgpB08e 2 Oy BSMige-4- 68-fhvokpnaplthrdded in
smal | porti O”Zy L1Q %ESEo%ﬁ%&ﬁadiH@ ﬁ&?é&éeonm”bxxiw & \as.vashed with
ous

saturat ed aqu a.lrnlil.mo— -{4- Elugi:ongghtog agrll? GaYE mg\%oxy) ethyl-
pyrlmldlne maleate, m.p. 94-100°C;
2-amino-4-(4~fluoronaphth-1-yl) -6~-phenethylpyrimidine
maleate, m.p. 145-146°C; and
4~ (4-fluoronaphth-1-y1l)-2- (2-hydroxy)ethylamino-6-
10 isopropvlpyrimidine bromide.

C. Similarly, optionally replacing ethylamine with other

amines of formula NHR4R5 and optionally replacing 4-{(4-

fluoronaphth-1-yl)-6-isopropyl-2-methylsulfonylpyrimidine
15 with other compounds of formula (18), and following the

procedures of Example 8A above, other compounds of formula I

are prepared.

D. Alternative Preparation of I where R l is Isopropvl,
20 is Hvdrogen,

31 is Naphth-1-vl, gﬂ is Phenyl and R2 is Hvdrogen
Compdunds of formula I are alternatively prepared by
the treatment of 4-fluoronaphth-1l-yl)-6-isopropyl-2-
methylsulfonylpyrimidine with aniline in the absence of
25 solvent at a higher temperatures of 120°C to afford
4-fluoronaphth-1-yl) -6-isopropyl-2-phenylaminopyrimidine,
m.p. 85.7-86.3°C.

EXAMPLE 2

30 P ration of a -oxide Cop'ound of Formula I

A. Preparation of The N- Ogidg of a Compound of Formula I
where R is Methvl, g is szrogen. 3 is Naphth-1-vl,
_gg_g— and Ri are Hvdrogen |
35 2-Amino-6-methyl-4- (naphth-1-y1): pyrlmzdlne (0.28 g}
was dissolved in 15 ml of chloroform at 0°C. m-Chloroper-

i e
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washed with saturated agqueous sodi um bi carbonate and water, dried over
magnesi um sul fate, and concentr | E%N Ive
4- (4-fl uoronapht h-1-yl)-2-net hy| FHISA SH@ET- A -‘phenet hyl pyri m di ne (0. 402
g, 97% as woodiksae [ €rr] HNVR 8. P7 ( 1HRERALACED 85 ), 7. $ériepbioilss 7- 32
(1H,s), 7.13 (7H M, 3.29 (2H M—307TZH m. B. Simlarly, replacing

4- (4-fluoronaphth-1-yl)-2- 20 nethyl thi ol phenet hyl pyri m di ne with other
conmpounds of formula (17), and follow ng the procedure of Preparation 7A
above, the fddmaingacbdpolutds gof whoratided €&8jhaveyAutiepai®chortions
4'(4'f'Uoronﬂﬂnﬁhslmxh&eégﬁ27&%@%°§%&Q§%%t§%§1E1é§§ the solution was

2-met hyl sul fonyl - pyri m df ne, mB. 88.71-90. 0C, . ]

4- (4-f1 uor ondFHNEILEQ| FO6 E9xny B BIYPeEpy | The 2Sttiprs iR graahssy WikRdi ne,
[err] HNVR 8. 20% 2iduepus 7s&Bivm Idhildsurfatd, 81 sBdiun 1Arekils) .and 61 (2H m,

(7-2a4t ( i? ggig&%@ 1[‘%%\5 Ffﬁ‘.ngq%f%@mt 187 a hrida A dadthnS a1 A4 3

4- (4-f | uor onagsCentrpEeds. the oRjdorenidue wasf vesaystaldinedifrem [ err ] HNVR

g-gg Egﬂ,n;, éﬁ%?i @3boRb1 -di ety 1 Bk Hel I8 gi@eHE)amihol B -thdEhpl-4-4. 20 (3H, s),
. , S) n s e e .

4- (4-fl uorona ’haﬁ%‘?“?‘-"%rﬂ b R SR SR LRGeS (P £ DhyA -

m.p. 228.7-229.5°C.

10
B. Similarly, replacing 2-amino-6-methyl-6-(naphth-1-y1)-
pyrimidine with other compounds of formula I, and following
the procedures of Example S9A above, the following N-oxides
of compounds of formula I were prepared:

1s 2-amino-4- (4-fluoronaphth-1-yl)-6-isopropylpyrimidine-

3-N-oxide, m.p. 188-189°C;
2-amino-6-tert-butyl-4- (4-fluoronaphth-1-y1)-
pyrimidine-3-N-oxide, m.p. 188.6-190.9°C;
2-amino~4-~(4-fluoronaphth-1-yl)-6-isopropylpyrimidine-~
20 1-N-oxide hydrochloride, m.p. 207-208°C;
2, 6-diamino-4- {naphth-1-yl)-pyrimidine-1-N-oxide,
m.p. 254.1-255.5°C;
" 2-amino-4~(4-fluoronaphth-1-yl})-6-isopropylpyrimidine-
1-N-oxide, m.p. 153-155°C;

25 2-acetylamino-4- (4-fluoronaphth-1-yl)-6-
isopropylpyrimidine-1-N-oxide, lunmr (200 MHz), J 1.39
{(d,6h), 2.51(s,3H), 3.81(m,1H), 7.21-7.27(m,2H), 7.62-
7.68{(m,3H), 8.10-8.23{(m,1H), 8.38-8.41(m, 1H);

2~-amino-4-~ (4-fluoronaphth-1-yl)-6-isopropylpyrimidine-
30 3-N-oxide, m.p. 188-189°C; and
4- (4-fluoronaphth-1-yl)-6-isopropylpyrimidine-2-
methylamino-1-N-oxide, m.p. 181~-182.5°C.

C. Similarly, replacing 2-amino-6-methyl-4-(naphth-1-yl)-
35 pyrimidine with other compounds of formula I and folléwing

——

——
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pyrimdine, mp. 96.1-97.1[err]C WD 97/ 44326

PCT/ EP97/ 02454 - 57 - C. Simlarly, replacing 4-(4-fluoronaphth-1-yl)-2-
met hyl t hi o- 6- phenet hyl pyrim dine with other conpounds of forrmula (17), and
fol | ow ng theypsmasgure of Preparation 7A 5 above, other cOQRERYUS245(
formula (18) are prepared. EXAMPLE.1 Preparation of a Conmpound of Formula |
10 A Preparation of | where R err] and Rlerr] are Methyl, Rerr] is
Napht h-1-yl, and R err] and R err] are Hylr-ogen A stirred heterogeneous
solution of |-naphthyl boronic acid (0.382 g),

2- am no- 4- chl ok fe Spfscigi@elY bBYEkdRA N 9a( FodP), Deher N-oxides of

tetrakis(triphen Igho%phlﬂg%pfg]%l %/%dl urr%O%) go. 15% 15 g), ethyl alcohol (8

m), water (4 ﬁf’%‘? N & ¥ th&TE PESRFY*4nd sodi um carbonate (0. 85

g), was heated to reflux (about 80[err] to 90[err]C) for 14 hours. The

sol ution was then cooled to roomterrperg%fipwfidtered and extracted with
nder

ethyl acetate. The sol.vent Fnas r enoved d re ceg 20 gPressure and the
resul tant yell HW&%W 18

Hydro k or Alken

A. Preparation of I where R-:L is l-Hvdroxy-l-methvlethvl or

Isopropenvl, Rl igs Hvdrogen, 31 is Naphth-1-v1. and Eﬁ
10 gg_ai_am_e_m&m.qs_u

Trifluoroacetic anhydride (0.211 ml, 1.50 mmol) was
added to a solution of 2-amino-4-(4-fluoronaphth-1-yl)-6-
isopropylpyrimidine-3-N-oxide {0.148 g, 0.498 mmol) in
methylene chloride (5 ml) at room temperature. The mixture

15 was stirred for 48 hours at room temperature and then poured
into 1N agqueous sodium hydroxide. The organic layer was
removed, concentrated in wvacuo, purified by preparative thin
layer chromatography to give a mixture of 2-amino-4-(4-
fluoronaphth—l—yl)-s—(i-hydroxy—l—methylethyl)-pyrimidine

20 (0.043 g, 29%), m.p. 181-184°C; and 2-amino-4-(4-fluoro-
naphth-1-yl)-6-isopropenylpyrimidine (0.051 g, 36%),

m.p. 138-140°C. '

B. Similarly, replacing 2-amino-4-(4-fluorocnaphth-1-yl}-

25 6-isopropylpyrimidine-3-N-oxide with other N-oxides of
compounds of formula I and following the procedures of
Example 10A above, other compounds of formula I where Rl is
hydroxyalkyl or alkenyl are prepared.



to give 2-am no-5, 6-di met hyl -4-(naphth-1-yl)-pyrindine (0.213 g), mp.
213.5-215. 1]err] C. B. Simlarly f ci ng

2-am no-4-chloro-5,6- 25 dinethylp ﬁ‘srﬁé@#ﬁlh %Egt her conmpounds of fornul a
(4), and op%gq,g}dzy repl aci ng 1- napht hyREPb @ i d Wt bcigp@o2gsanpounds

of formula and fol |l owi ng the procedyyes of Exarrpl e 1A above, the
foll owi ng conpounds of formula | were prepared: 30

2-am no-6-cyc|openty| 4- (naphth-1-yl)-pyrimdine, mp. 146.8-147.4[err]C

2- am no- 6- (but - yI) 4- (naphth 1- yI) mm_hk mp 109 6- 110. 8[err]C
2-am no-6- (

m p. 147.0-15] err —2-am no- 6
- pyrini di ne, —rF—SLJ?E%‘P-GIml 3[err]C
2- am no- 6- benzyl - 4- (napht h-1-yl ) - pyrlmdl ne, mp 147 9-148.2[err]C 5
2- am no- 6-£ygl obuk ; hal 7 d48[err] C

-

2-Amino~4- (4-fluoronaphth-1-yl)-6-isopropylpyrimidine

(0.5 g) was dissolved in acetic anhydride (10 ml) and 4-
dimethylaminopyridine (0.125 g) was added. The reaction

10 mixture was stirred overnight at room temperature, then
heated at 75° to 80°C for a total of 4 hours, and evaporated
to dryness under vacuum. The residue was partitioned
between water and ethyl acetate and then dried over
magnesium sulfate. The diacetyl compound was isolated as an

15 o0il by evaporation and then dissolved in methanol (20 ml).
The solution was treated with saturated sodium bicarbonate
solution (2 ml) and allowed to stir overnight. The
resulting monocacetyl derivative was isclated by evaporation
to dryness and thorough drying under vacuum. The residue

20 was taken up in boiling hexane and decanted from a small
amount of insoluble residue and crystallized to yield 2-

acetylamino-4-(4-fluoronaphth-1-yl)-6- 1sopropylpyr1m1d1ne,
m.p. 115.4-116.7°C.

25 B. WMWWAMQ
are Methanesulfonyl
2-Amino-4-(4-fluoronaphth-1-yl) -6-isopropylpyrimidine
{(0.374 g) was dissolved in dichloromethane (25 ml) and
cooled to 0°C. Triethyl amine (0.5 ml) was added to the
30 solution and methanesulfonyl chloride (0.12 ml) in
dichloromethane (5 ml) was added dropwise. After stirring
the mixture for 15 miutes, another portion of triethyl amine
(0.25 ml) and methanesulfonyl chloride (0.12 ml) were added
sequentially. After 15 minutes, the process was repeated
35 and tlc examination showed a single new product. The

reaction mixture was evaporated to dryness and purified by
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2- am no- 6-cycl opropyl - 4- (napht h- = +A-ch mp. 182.8-184.0[err]C
2- ani no- 4- (napht h- 1-yl ) - 6- n- pr op)JIWSiSHEﬁTr}MS BBENn{ p. 119.5-120.5[err]C
2- am no- 6-1i sopropyl -4- ( napht h- 1- yI ) - REPLAGEDI ne, p. 124-126[err]C

2- am no- 5- f | wasw4dszeet hyl - 4- (naphtR—t=yt)y=pyTT I I ne, mp. BCYEPRT04st 1] C,

15 2- ani no- 6- et hyl - 4- (napht h- 1- yI ) -RBYrimdine hydrochl oride, mnp.
157-160[err] C, 2, 6-di am no-4- ( napht h yI YZpyrim di ne hydrochl oride, m p.
>290[ err] C 2. ani no-6-trifluoroneth (naphth-1 yrimdine, 20
m p. 152- 154[ ét¥rlica gednFhvematass M- 1e3¢+9ms ]dhélﬁy{ ﬁ%@i di ne

hydrochl ori de, adaqatezaaxQBS[mﬁfﬂdEe @nbr&by%rléas chp00RaBYhIterial

- 6- et hyl pyri 4 err

2-am no-4-( 3- an:E r}%crg]sgail% %eéﬁl y’r‘?rrln ther oy affffgg PZJQS 6C;

2- am no- 6- et Hﬁt‘-’!ﬁn%@ﬁPWbbﬁW'}l -(ﬁyﬂlmlmmht@ﬂl ¥A)p6-196. 5- 199. 6C;
S isopropylpyrimidine, (354 mg, m.p. 143.8-144. 2°C) .

C. Preparation of a Compoun r : where Ri is

Methanesulfonvl and R is Hvdrogen
The 2-(bismethanesulfonyl)amino-4-(4-£fluoronaphth-1-
10 yl)-6-isopropylpyrimidine product from Example 10B above
(0.204 g) was dissolved in methanol (5 ml) and treated at
room temperature with 2.5N sodium hydroxide solution (0.2
ml). The reaction mixture was stirred aﬁiroom temperature
for 1 hour. The mixture was partitioned between
15 1N hydrochloric acid and ethyl acetate. The organic layer
was dried over magnesium sulfate and evaporated to dryness
and recrystallized from hexane-ether to afford 2-
(methanesulfonyl)amino~4~(4-£fluoronaphth-1-yl)-6-
isopropylpyrimidine as a crystalline material, m.p. 276-
20 276.9°C (prior decomposition at 273°C.

D. Preparation of a Compound of Formula I where rE is
" Phenvlamino 1. and B2 is de;qggn
2-Amino-4-(4~fluoronaphth-1-yl)-6-isopropylpyrimidine
25 (288.3 mg) was dissolved in benzene (50 ml) and
phenylisocyanate (119.1 mg) was added. The reaction mixture
was heated to reflux for 48 hours, and tﬁe solvent was
removed under vacuum. The residue was chromatographed on
silica gel, eluting with 80:20 hexane: ethYl acetate, to
30 yield 4-(4-fluoronaphth-l-yl)-6- lsopropyl 2-phenylureido-
pyrimidine (49.1 mg, m.p. 117-178).
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2-am no-4- (3-chloro-4-fluorophenyl)-6-methyl pyrimdine, mp. 163 8-165.5C
2-am no-4- (3, 5-dichlorophenyl) -6-nethylpyrim d| ne, mp. 187.0-187.9C, 35
2-am no-6-nmethyl -4-(3-trifluoro  m di ne, mp.

122. 0-122. %9 /443 97/ 44326 PCT/EPY7/02454

PCT/ EP97/ 024549 _ 2-ani no- 6] net hyRERLACEIDaphth 1-yl) -pyrimdine

hydr ochl oride, mp. 226C, 2-am no- hth-1-yl) -6- (3,3, 3-
trifluoropropyl)-pyrimdine hydrochl or Ld@, m p. 152-155C;, 5

2-am no-4- (5-f luoronaphth-1-yl) -6-isopropyl pyrimdine, mp. 86-88C

2-am no-4- (2-fluoronaphth-1-yl) -6-i yri m di ne hydrochl oride, mp.
205-206[err] C, 2-am no-4-(2-fl uoronam- 6- met hoxypyri m di ne 10
hydrochl ori de, mp. 189-190C,

zzg(r)ncno 4- (4- 11 uoiaRaRkbhple Vi D1ulrFRESO XY prabdlaei &y Yroghl oride, mp.

representative pharmaceutical formulation. for oral
5 administration containing an active compound of formula I,

e.qg., 2—amino—4-(4-f1uoronaphth-1eyl)-G-isopropylpyrimidine.

Ingredients Quantity per
tablet, mgs.
10 Active Compound 200
Lactose, spray-dried 148
Magnesium stearate 2

The above ingredients are mixed and introduced into a
15 hard-shell gelatin capsule.

Other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active

compound in the preparation of the orally administrable
20 formulations of this example.

PL 2

This example illustrates the preparation of another
25 representative pharmaceutical formulation for oral
administration containing an active compound of formula I,

e.g., 2-amino-4—(4—f1uoronaphth—1-yl)—G-isépropylpyrimidine.

Ingredients Q@antity per

30 Eéblet, ngs.
Active Compound ;4b0
Cornstarch {ESO
Lactose ii#s
Magnesium stearate ?fiS

35 .
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2- am no- 4- (4-fluoronaphth-1-yl)-6-(2,2,2- trifluoroethoxy)-pyrimdine

hydr ochl ori de, mp. 206.1-208C; SHE

2-am no-6-tert-butyl-4-(2-fl uoroiaﬁf”?h M’?A%@ﬁg%ldl ne hydrochl oride, mp.
230-233C; ' 2- &% badzs( 2- f | uor onaphit h- 1 \Bl? ERet hyl pyri mi di neCT/ERIN2454

149- 150C; 2-ami no- 4-(2- et hyl naphth-1-yl)-6-isopropyl pyrim di ne 20

hydr ochl ori de, mp. 193-194C, -81-

2-am no- 4- (6- met hyl acenapht hen- 5-yl') - 6-nmet hyl - pyrim dine, mp.

198-199[err] G 2- amrﬁg g 8¥&' gayénéls (dodd R904 - fsdinatRYyi Bhdligiessed

hydrochl oride, m

2- ami no- 6- tertJE\'}PyFlﬂg{-‘?Ll-ﬁ‘f‘FGSI tablevs.pyrimidine, mp. 171-173C

g am no- j 28 hydEIOf(ymet hyl napht h- 1-yl) - 6- net hyI pyrimdine, mp. 206-208C;
am no- 1H i ndo ro | p l.ne

2- am no- 4- (4- am no- Q@:’%Foro Bt % Jﬂ I sua@ aé”u‘?xosl“ﬁréﬁai%d in

hoxy - |sopropy QXI’I m dj ne
hydroch|or|d§ agqyrd§3¢e1wggn)Eﬂg@p}TQ;l 10, can be used e active

2-amn no- 6-cycl @Bﬁpxduna ﬂ.ﬂ;"i:hél(iﬂepérdtiorp)d’fl thei 6£al 1y pdrdd5sePde 35
2-am no- 6- (3-mef hyl Quiyl) 45 £ napit i doyld - pyri m dine

E PLE
10
This example illustrates the preparation of a
representative pharmaceutical formulation containing an
active compound of formula I, e.g., 2-amino-4-(4-
fluoronaphth-1-yl)-6-isopropylpyrimidine.
15
An oral suspension is prepared having the following
composition.
Ingredients
20 Active Compound 1.0 g
Fumaric acid 0.5 g
Sedium chloride . 2.0 g
Methyl paraben 0.1 g
Granulated sugar 25.5 g
25 Sorbitol (70% solution) 12.85 g
Veegum K (Vanderbilt Co.) 1.0 g
Flavoring 0.035 ml
Colorings ' 0.5 ng
Distilled water g.s. to 100 ml
30
other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active
compound in the preparation of the orally administrable
formulations of this example.
as
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hydrochl ori de, mp. 151.5-153C, ap WO-OF44326
PCT/ EP97/ 02454 - 60- 2-ami no- 4- (4 MsnﬁH%ETcHA%rBiEE met hoxypheny! ) - 6-

met hyl pyrimidine, mp. 183-184[er|]C. @BEPLA&kDvilarlly, optionally replacing
2-am no- 4- CRPHMa32e S, 6-di met hyl pyrim dine With ot her comeqHpeenad fornul a
(4), and optionally replacing |-naphthyl_boronic acid with other conpounds
of fornmula (5), and follow ng the procedidfres of Exanple 1A above, other
conmpounds of fornmula | are prepared. 10

EXAMPLE 2 Alternative Preparation of EXEMPRBudM of Fornmula | A Preparation
of | where Rerr] is n-Propyl. Rerr] is Hydrogen. Rerr] is

4- Fl uor onapht h- 1- and R err] _are Hydroaen 15 To a stirred solution
of 1-brono-4-fl uo%&hépﬁ’fﬂ%]@néleBSBrg‘)eq FhEOPEEPR¥ 2R QT 2hyar of uran at

- 78[ err] C undepresenogeive\aphazfidedutidall Wokmibatier EEdaMora153 m ) dropw se.
The sol ution S r| 9% or ane
(0.33 m) ﬁas\@gé‘gg%%&v&{ %é)%%‘}f%nig% 3} 'QCQ%Q B‘D&[}ﬁ ngg?o ]\Y/var% to room
tenperat ure ghd@-thé- g@ﬂaﬁﬂﬂ (ﬁgﬁégggonaphth-l yl) 6-isopropylpyrimidine.

An injectable preparation buffered to a pH of 4 is
prepared having the following composition:

10
Ingredients
Active Compound 0.2 g
Sodium Acetate Buffer Solution (0.4 M) 2.0 ml

15 HC1l (1N) g.s. to pH 4
Water (distilled, sterile) g.s. to 20 ml

Other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active

20 compound in the preparation of the injectable formulations
of this example.

EXaMPLE 15

25 This example illustrates the preparation of a
representative pharmaceutical formulation for topical
application containing an active compound of formula I,

e.g., 2-amino-4-{4-fluoronaphth-1-yl)-6-isopropylpyrimidine.

30 Ingredients grams
Active compound 0.2-10
Span 60 2
Tween 60
Mineral oil 5

35 Petrolatum 10
Methyl paraben 0.15
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under reduced pressure to give a solid, dinethoxy-
fl uoronapht h- 1-yl ) borane, a conpo
di ssolved in 5 m of benzene, and _
am no- 4- chl ok $raaszer opy! pyri m di . ’ [akl S- PCT/EP97/02454
(triphenyl phosphi ne) pal | adi un( 0) - 100 g) and 6 m - of 2M aqueous sodi um
carbonate were added. The heterogeneous sgdution was heated to refl ux

(about 80[err] to 90[err]C) for 1 hour, then the solution cooled to room

t enper at ur e, é, %'&gh ethyl acetate andfiltered} oshe filtrate was
concentrated i n cu and t he residue, chromat ographed oil lica gel,
el uting with cBHA Xbutylatenhddroxyetmigolsdet ate, to gi ve

2- am no- 4- ( 4- fakgronapht h-1 -yl ) - 6- n- propyl pyri m _di ne. (@.$10t9)100n p,
136.9-137.4C. 35 WO 97/ 44326

PCT/ EP97/ 02454 -61- B. Simlarly, optionally repl acing | -brono-4-fluoro-
napht hal eneswi th otAldr odotpeunihyeoingoedinnts(6ExCapE WiSenaFPy repl aci ng

2- ami no- 4- chl og bk ERRY hexEddritd Be ik nOEbeFr DaFPOUNdateiciaiyul a (4),
and follow ng the

quantity of water at 60°C is then added w;th vigorous
stirring to emulsify the ingredients, and water then added
g.s. 100 g.

10

4-

The solid was

Other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active
compound in the preparation of the topicai formulations of
this example.

15

EXAMPLE 16

This example illustrates the preparation of a
representative pharmaceutical formulatiog containing an
20 active compound of formula I, e.g., 2-amino-4-(4-

fluoronaphth-1-yl)-6-isopropylpyrimidine.

A suppository totalling 2.5 grams is prepared having
the following composition:

25
Ingredients -
Active Compound 'i 500 mg .
Witepsol H-15" ba;ance

{ 7 triglycerides of saturated vegetable;fatty acid; a
30 product of Riches-Nelson, Inc., New YorE} N.Y.)

Other compounds of formula I, such’ as those prepared in
accordance with Examples 1-10, can be used as the active
compound in the preparation of the suppg§1tory formulations

35 of this example. B
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5 procedures of Exanple 2A above,
prepared: 2-am no-4-(4-chl oronaphth-1-yl)-6-(2-nethyl propyl)-
hydrochl oride, mp. 198.2-199.8

N

2- am no- 4- (‘ﬁog,l,,k@ﬁpnaphth 1-yl) UEHI(SZS E‘TA? ds)ra(%g\/‘l - 10 pyrcredsmeiss

hydrochl oride, mp. 191.3-193.0(C

2-am no- 4- ( 4- chloronaphth 1-yl)- 6 ethylg%§|n1d|ne n1p 142. 7- 143. 2C;
1 pyrimdin

2- am no- 4- (4- et hyl napht h-1-yl)-6-i sopro

15 2-am no-6-(tert-butyl)-4-(4-fluoronaphth-1- yI)- pyri m di ne
hydrochl oride, mp. 193-194C E&MmﬂﬁLll

2-am no- 4- (4, 5-di net hyl o
2-am no-4-(4,5- dlfluoronaphth

Ak . : g A3k
yI) 6- |sopropyl 20 pyrimdine, mp.

123-124C, 2-am no-4-(4-chl oronapht h-1-yl)-6-isopropyl pyri m di ne
hydrochl ori de, m Phel8dllbvlidy. Bpecrikigs an in vitro binding assay

2- ami no- 6-90%%9@;99&& - dufbsd IsUﬁwgmegt%rx'}admram%a

150. 7- 151

10

15

20

25

30

35
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the foll ow ng conpounds of formula I

194- 195C,

wer e

pyri m di ne

m p. 143. 9-145. 0C,

2- am no- 6-cycl opropyl et hyl - ?Tuoronaphth 1-yl)-
pyrimi di ne hy8Fochl ori de, mp. 128.4-129. 4C

2- am no- 6-cycl obutyl -4-(4-fl uoronapht h-1-yl)-pyri m di ne

Mouse NIH3T3 fibroblasts expressing cloned 5-HT2p
receptor were maintained in Dulbecco's Modified Eagle medium
with 10% Fetal Calf Serum and 250 Hg/ml G418 in 95/5%
02/C02. The cells were harvested using 2 mM EDTA in
phosphate buffered saline (calcium/magnesium free} and
centrifuged (500 g). The cell pellet was homogenized using
a Polytron P10 disrupter (setting 5, 5 sec) in
homogenization buffer (Tris, S0 mM; Na2EDTA, 5 mM) and the
homogenate was centrifuged at 19,500 rpm using a
Sorvall/Dupont RCSC centrifuge with an SS34 rotor
(30,000-48,000 g, 15 minutes). The pellet was homogenized
(setting 5, 5 sec) in homogenization buffer and the
homogenate was centrifuged (30,000-48,000 g, 15 minutes).
The pellet was homogenized (setting 5, 5 sec) in
resuspension buffer (Tris, 50 mM; EDTA 0.5 mM) and the
homogenate was centrifuged (30,000-48,000 g, 15 minutes).
The pellet was homogenized (setting 5, 5 sec) in a small
volume of resuspension buffer to give approximately
l.leO8 cells/ml. The membranes were separated into 1 ml
aliquots and stored at -70°C.

The membranes were thawed at room temperature and
diluted with assay buffer calcium chloride&ZHzO, 4.5 mM;
Tris, 50 mM; 0.1% ascorbic acid). Specific binding is at
least 90% of total binding with 1.5x106-ce115 per assay
tube. The membranes were homogenized (setting 5, 5 sec} and
then the homogenate was added to assay tubés containing
(3H)-5HT (2x10710M) test compound (1x10~1%-1x107%M) and
assay buffer (g.s. to 500 pA). The assay mixture was

LT



hydrochl ori de, mp. 168-171C;
2- am no- 4- (4, 5-di fl uor onapht h- 1-p43~6-net hyl pyri m di ne, 30 mp. 200C,
2- am no- 4- (1H, 3H benzo[ de]j i sochro'ﬁ'ﬂﬁ -SHEET)HAS B fyl pyrim di ne, J

216-218C;, 2-+eovasss (acenapht h-4-yl)- ﬁfpm[)opy rim di nePCTfF’fP'”“&é‘?- 168C;
35 2- am no- 6- met hyl - 4- ( phemanttmefr—9—ydg--pyd i M di ne, mp.
191. 3-191. 8C, WO 97/ 44326 '

PCT/ EP97/ 02454 - 62 - 2-ani no- 4- (4- net hyl&apht h- 1-yl ) - 6- met hyl pyri ni di ne,
mp. 175.2-176.6C, 2-am no-4-(4-fluoronaphth-1-yl)-6-isopropyl pyrimdine
hydrochl ori deinmhﬂaté&&ﬂa@& for 2 hours and then flltered over

2-am no- 4- (4-f Qﬂp{gﬁ@ﬂm .mu@ 'p%%p eRYL DY Td1Hd 2epaR! £ &
155- 157C, 2-am no% % 3 P%(uorodna htl% ﬁﬁ r| m d| ne,
mp. 121- 122[&?%*]1?:5128%%& ﬂeJ(]aMé’ﬁ?ttﬁFS yFe @Sﬁé@fhw%ﬁ Az A pansed
with cold assay buffer and dried by drawing air over the
filter for 10 seconds. Radicactivity retained on the

filters was determined by liquid scintillation counting.

For each compound tested the concentration producing 50%
inhibition of binding (ICs5g) was determined using iterative
curve fitting techniques.

10

w

Proceeding as in Example 17, compounds of the invention
were found to have affinity for the 5-HT2p receptor.

EXAMPLE 18

is 5‘H$2Ar52312§ S‘Elgg Receptor Binding Methods

The following describes receptor binding methods in
which ligands with high affinity for 5-HT2p receptors were
counter screened at 5-HT2a and 5-HT2¢ receptors to

20 demonstrate selectivity.

5-HT2a receptors were ;gbelled with,[3H]ketanserin in
human cortex, in Cos-7 cells expressing a cloned human 5-
HT2a receptor and in NIH-3T3 cells expreséing the rat S-HT2a
25 receptor. For competition binding studies the ligand
concentration was approximately 0.1 nM. For saturation
binding studies concentrations of radioligand ranged from
.0.01 nM to 2.0 nM. Assays were conductea;in 0.5 ml of assay
buffer containing 50 mM Tris-HCl, 4 mM ca1c1um chloride, and
30 0.1% ascorbic acid (pH 7.4 at 4°C). Non—spec1fc binding was
defined with 10 mM unlabelled ketanserln . After a 60 minute
incubation at 32°C, membranes were harvested onto filters
treated with 0.1% polyethylenimine and thé”bound
radicactivity was determined.
35
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10 mp. 211-213C, 2-am no-4-(isoquinolin-4-yl)-6-nethylpyrimdine,
212.0-213.5C, 2-am no-4-(quinolin-8-yl)-6-4 yl pyri m di ne, mp.
194. 8- 195. 5C, 15 2-am “ﬂllﬁ‘SH’EEm HAS BEENHt h- 1-y1) - pyri mi di ne, m p.

hydr ochl or | g’e‘f%ﬁ‘%g.“ 198- 199C RepLAGED 2P VL) - Py" i penitedfiozess

2-am no- 4- (4-fluoronapht h-1-yl)-6-net hyl’f)@'ri m di ne 20 hydrochl oride, mp.

238. 3-238.6C, and 2-am no-4-( 2- net hyl napht h- 1-yl ) - 6- met hyl pyri m di ne

ngr ochl ZI’I czig f Im p{unﬁﬂaGSGl’ﬁE?ﬂ.r@[cepti:ﬁs ware 18belled |in CoptVoraldlsy asepl aci ng
- br ono- 4- uQrona ' t.her Hibch% f @B and

optionally re‘%ﬁsaccﬁlkﬁgzgg%ﬁ%oes%%gm %Q%QGJ}%- 5r8§ggfp ri m%lsng gm}%-ﬁnf)tg hgr

conpounds of fhatmrbe @asay dnffes FontabnachdOpmlcRRRadnsf aptdhpi%e 2A above,

ot her conpoungsedibitoRBUaa |FeY @oRpepatfsh b3dding studies the

s radioligand concentration was approximately 0.4 nM while for
saturation binding studies the concentration of [3H]5—HT
ranged from 0.05 to 8 nM. Non-specific binding was defined
with 10 mM 5-HT. Incubations were for 120 minutes at 4°C.

m p.

10 5-HT2¢ receptors were labelled in choroid plexus, Cos-7
cells expressing the human -5-HT2¢ receptor and in NIH-3T3
expressing the rat S-HT2c receptor. Assays were conducted
as described for the 5-HT2a receptor except that the
radioligand was [3H]mesulergine. The radioligand

15 concentration for competition studies was approximately 0.2
nM while for saturation binding studies the concentration

ranged from 0.1 to 18 nM. Non-specific binding was defined
with 10 UM unlabelled mesulergine.

20 Competition radioligand binding data was analyzed using
a four parameter logistic equation and iterative curve-
fitting techniques to obtain estimates of the ICsp and Hill
slope. Kd values, determined.from saturation binding
studies were then used to calculate inhibition dissociation

25 constants (Ki).

Proceeding as in Example 18, compounds of the invention
were found to have affinity for the 5-HT2p receptor.

30 _ EXAMPLE 190
5-HT2p Receptor Tissue Based Functional Assay

The following describes an in vitro functional assay
characterizing 5-HT receptors (the putative S5-HT2B) in rat

15 stomach fundus longitudinal muscle.
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-63 - EXAMPLE 3 Alternative Preparation of a Conpound of Formula I A
Preparation of | where Rerr] is Methyl, Rerr] is Hydrogen, Rerr] 5

i s 6-Met hoxy- 3, 4- Di hvdr o- 2H Qui nol iyl gEEer] and Rerr] are
Hydr ogen A f masds/sazeet ai ni ng 6- met Ho % t et ralhydr o- quivererenasd 1. 33
g), 2-am no-4-chloro-6-nethyl pyrinjdi | furic acid (0.6 Qg),
and 100 m of water was 10 heated on a stéam bath for 2 hours. The
solution was then cooled to roomtenperature and treated with ammoni um
hydr oxi de until thé&tsokati shommas [fastes (ywis &el) np ddadagsestbedrivy sol i d,

whi ch prect bl taatk,l amag0} Utifil) a2 0! FeChint¥oh | | 11,1 923285) .

recrystallized from ethyl is5 oho gl ve

2- am no- 4- ( 6- NEHHEEy °F, °n9+‘F%-r"€- ZPPS’E&R rY(ﬂrenQE‘;?’r’)e‘% EramnyheshomRghne
(0.93 g), mp. f&iﬂxﬁoflasle%raaue D&wléy addtys,. OPhé Giaddsy weplPeicved

6- met hoxy- 152, 3, th%‘)stt?&{gérw&lf?eo ﬁ%g@ Ny °£Q§I:h:§ﬁ3@89“9§ & Jformla

(8), and optlonalyrep or 0- 6- m di ne vmth
ot her conpound@xas %PFFMF&“TGSCI Té’ﬁedﬁo'ﬁ?bvﬁm th'éhﬁrmﬁ‘é‘ér%f‘"@(anpl e 3A

above, the folhOMMdiEdnedTREUBTE ,0bnB0tRa! ékperdRERt P @dnducted in
the presence of pargyline (100 uM).

10 To test for anﬁagonist actions concentration-response
curves to 5~HT were generated in the presence or absence of
the putative antagonist. Shild plots were generated to
determine the affinity of the antagonist. To test for
agonist the actions of the test compound alone, on the

15 isolated tissue strip were quantified.

The compounds of the present invention were found to be
antagonists at the 5-HT2p receptor when tested by this
method.

20

EXAMPLE 20
Anxiolvtic Behavior Assay

The following describes an in vivo method for
25 determining anxiolytic activity by measuring the extent the
drug affects the natural anxiety of mice when exposed to a
novel, brightly lighted environment.

Naive male C5BI/6J mice, 18-20 g, are kept in groups of
30 10 mice in quarters controlled for sound, temperature and
humidity. Food and water are available ad libitum. The
mice are kept on a 12 hour light and 12 hour dark cycle,
with lights on at 6:00 a.m. and off at 6:00 p.m. All

experiments begin at least 7 days after arrival on site.
3s
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25 2- am no- 4- (6-fl uoro- 3, 4-di hydro-2H qui nolin-1-yl)-
6-met hyl pyri mdine, mp. 156-157[err]C S
2- am no- 6-chl oro- 4- (3, 4-di hydro-2H qui nol i n-1-yl)- pyrim dine

hydr ochl ori >180[err] C (dec); 30 _  PCT/EP97/02454
2" 6-di ani noﬁ??é},“gz-sdi hydr o- 2H qui nol i n-1-yl ) - pyri i di ne di hydrochi ori de,
mp. 196-197[err]C, 6-(3,4-di hydro-2H quinolin-I-yl)- 9H purin-2-yl am ne,
mp. 203.5-204.0[err]C, 35 -88- S
2-am no- 4- (2- et hyl - 3, 4-di hydr o- 2Hqui nol i n-1-yl ) - 6- net hyl Fyrl m d: )ne, m p.
141-144[err] G mdr ARz 44 2 hoxy- 3, 4-di hydro- 2K qui nolin-1-y
6-trifluoronethyl pyrim g}la?]éec{miﬁgg%é}%u%%ﬁdgfgﬁf@ c.ha?’?.es in
2- ami no- 4- ( PRIFHNFAPY- bt RAaiorfntaony | gmisTechyEinatinohdraeConmus
141. 4- 142, 1[@ird Gna- asi Qmﬁafetbyth&]: (¢ mealY by Sarfls @oRudEA- etbdgyyi nol i n-1-
yl)-pyrimdine, : 0;.6- .4err§<.,‘]r . _ . e
2- am no- 4- ( 3%_%{9}?;%&%%;25[_?&?}'3#8 iin?tl- 9r- C%Fffll?lf‘ﬂ’o‘r%?éﬁ'hyl BHAe¢5hvdi ne, mp.
162- 164[ ef r | e mhambss- qonsistisuof oa 2> hmtilgliass, Moxli (Adxo22He qra read)i, n- 1-

divided into two chambers by a black plexiglass partition.

The partition dividing the two chambers contains a 13 x 5 cm

opening through which the mouse can easily pass. The dark

chamber has clear sides and a white floor. A fluorescent

10 tube light (40 watt) placed above the chambers provides the
only illumination. The Digiscan Animal Activity Monitor
System RXYZCM16 (Omni-Tech Electronics) records the

exploratory activity of the mice within the test chambers.

is Prior to commencement of the study the mice are given
60 min to acclimatize to the laboratory environment. After
a mouse receives an intraperitoneal (i.p.) injection of
either test compound or vehicle it is returned to its home
cage for a 15 min post-treatment period. The mouse is then

20 placed in the center of the light chamber and monitored for
10 minutes.

Anxiolysis is seen as a general increase in exploratory
activity in the lighted area. An increase in exploratory

25 activity is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the
center of the lighted area), increase in shuttle activity,
increased or unaltered locomotor activity {number of grid

lines crossed) and decreased time spent in the dark
30 compartment.

The compounds of the present invention ameliorate
anxiolytic behavior when tested by this method.



10 yl)-6-net hyl pyrimdine, mp.154.9-155.6[err]C

4- (3, 4-di hydr o- 2Hqui nol i n-1-yl) - 2-{TRLA A8s -BEENI’-I m di ne ;
(2- (3, 4-di hydro-2Hquinolin-1-yl)- pyfﬁ‘% %&%&Qﬁdl metlhyl am ne; 15
zepi N-PCT/EP97/02454

2-am no- 6- megleydiudné2 2, 3, 4, S-tefrahy
1-yl)-pyrim dine, mp. 182. 5- 184. 2[err]C S

2-am no-4- (2, 3-di hydro-benzo[ 1, 4] oxazi n-4-yl)- 20  6-nethyl pyrimdine,
mp. 177.7-178.5[err] C, 2-am no-4- (2-meBhyl -2, 3-di hydro-indol-1-yl)-

6- met hyl pyri m dine, mp. 182.9-183.4[err]C, 25 o _
2-am no- 4- (3, 4-di hydr o- 2H qui nol i n- 1- yexdampbenei hyl pyri m di ne hydrochl ori de,
mp. 261.5-262.3C, and 2-am no- ¢- 4a-“gail hydr o- 1H soqui nolin-2-yl) -

6- met hyl pyri m di ne, mp. 142. 2-%&‘#‘3&5&#&. . = Preparation of |
where R err] is Chloro, R err] is Hydrogen, Rerr] is

3.4-D Eygro 2H QlJlTIB.QI E811owing @.@gcﬂﬁéé]ar@'lg %@%ggﬁﬁe% hFor opyr i i di ne
-tetrahydroquj nol i ne -

(3.30 g?/ g r#?g:l fégg%melqt?rg%f”@ |tr]i‘elﬁyﬁPt?ﬂs N’al\}-s&fir’rhl’hyl f or mani de
(DMF), and thatém?awelsﬁtm iagidint v eatbet ahoed ObP Gledsaring 1l fesSctenPVF WaS
the drug affects the anxiety that occurs in mice after
chronically treating with an addictive substance and then

abruptly ceasing the treatments.

10

Naive male BKW mice (25-30 g) are caged in groups of
ten in quarters controlled for sound, temperature and
humidity. Food and water are available ad libitum. The
mice are kept on a 12 hour light cycle and 12 hour dark

15 cycle, with lights on at 6:00 a.m. and off at 6:00 p.m. All
experiments begin at least 7 days after arrival on site.

.Levels of anxiety are determined by the two-compartment

exploratory model of Crawley and Goodwin (see Example 14).

20 Anxiolysis is seen as a general increase in exploratory
activity in the lighted area. An increase in exploratory
activity is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the
center of the lighted area), increased or unaltered

25 locomotor activity (number of grid lines crossed), increased
number of rears and decreased time spent in the dark
compartment.

Increased exploratory activity in the lighted area is
30 induced by treating the mice for 14 days with ethanol (8.0 %
w/v in drinking water), nicotine (0.1 mg/kg, i.p., twice
daily) or cocaine (1.0 mg/kg, i.p., twice daily).
Anxiolysis is assessed 1, 3, 7 and 14 days after
commencement of the drug regime. The treatment is abruptly
35 ceased and exploratory activity in the lighted area is
determlned 8, 24 and 48 hours thereafter. Vehicle or test
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WD 97/ 44326 PCT/ EP97/ 02454 - 65 -
renoved under vacuum and the residue was refluxed with ethyl acetate to
give 4.0 g of a solid; the solid was chromat ographed on silica gel, eluting
with met hylwgeefteri de, to give 2-am no-6-chloro-4-(3, 4- deiepseedit 5
quinolin-I-yl)-pyrimdine (400 ng), mgp._167.1-167.5[err]C

2- am no- 6- chl or o- 4- ( 3, 4- di hydr o- 2H quihol i n- 1-yl ) - pyr| m di ne hydrochl ori de,
mp. 179[err dec Simlarl i, onal L c

6- met hoxy- 1°‘%?‘?§’$‘&‘%Sléret%?r?‘é}ﬁf&%aﬁ ‘X‘b‘l'll’f?e St H%‘?‘%% waq Hggu%absy of fornula
(8), and opintoreaieniteepiicimipctian noRelsmsasoaSenmthem@B ne with

ot her conpopkys, it hObRULRe (dHore@Bd {90! dMWicIgel BepBliasRIUBesPfixanpl e 3A
or 3C above, other conpounds of, fornmula | are repared 15 EXAMPLE 4

Al t er nat i ve*BI R atOGRIBE %rﬁ}ﬁﬁlibﬂﬁ ‘b‘feﬁf&er‘h‘jl 45| ©985€d-preparation of |
where Rlerr] is N, Ndiethylamno. Rerr] is 20 Hydrogen. R err] is

3. 4- Di hvdr o- 2H Qi Ydupotingl : o £theRbebLen@Nth/ArRibh. 8h& Hydr ogen
amelioration of the symptoms caused by withdr_awal from
addictive substances when tested by this method.



Excess di et hyl am ne was- Lution of 2-am no-
6-chloro-4-(1, 2,3, 4- tetr mﬂﬂmgmm! |)-pyrimdine 25 (250 ng) in 5
m of ethyl ene gI ycol . ated for 2 days at 10/(%err]c
The crude p‘?, Wgis2gvas purified by chromat ography to give SGU’EW 4545 sol i d.
Treatnment of the solid with hydrochloric acid-ethan

am no- 6- di et hyl ami no- 4- (3, 4-di hydr o- 2H-qjui nol i n-{LTH ' iIjne
hydrochl ori de, mp. 167-170[err]C. B. Simlarly, - ] [
di et hyl am ne with other am nes of for Sgl.a HNR] er and optionally
repl aci ng 2-am no- 6-chloro-4-(1, 2, 3; rahydroqui nolin-1-yl)-pyrimdine
with 35 other conmpounds of forrmula |I where R[err] Is chloro, and WO
97/ 44326 PCT/ EP97/ 02454 -66 -

foll owi ng the pr%cedur esom(%oulgg Of'Ith’a ior ove ot her conpounds of fornula I
where Rlerr] is -NRerr]Rerr] are prepai®d. EXAMPLE 5 5

Al ternatisre Preparation of a. Corrpound off Formula I A Preparation of |
where R err] is Methyl. R eR [ drorg\n Rlerr] is 1HInpdol-4-yl, and
Rlerr] and R err] are Hydrogen / |
3
10 R
wherein:

rR! is hydrogen, alkyl, hydroxyalkyl, cycloalkyl, cycloalkyl

lower alkyl, alkenyl, lower thioalkoxy, halo,
fluoroalkyl, optionally substituted phenyl, optionally

15 substituted phenyl lower alkyl,_-NR6R7, —COzRS, or
~0(CH2)qR?, in which
n is 1, 2, or 3;
R6 and R’ are hydrogen or lower alkyl;
R8 is hydrogen or lower alkyl; and

20 R9 is hydrogen, lower alkyl, hydroxy, hydroxy lower
alkyl, lower alkenyl, or lower alkoxy;

2

R* is hydrogen, lower alkyl, lower alkoxy, halo, or lower

fluoroalkyl;
3

4

R
25 R

is optionally substituted aryl;
is hydrogen, lower alkyl, optionally substituted phenyl-
lower alkyl, hydroxy lower alkyl, acyl, -(CHz)mNR6R7,
or —SOleo; in which |
m is an integer of 1~6;
R® and R’
30 r10

R is hydrogen or lower alkyl:

are hydrogen or lower alkyl, .and
is lower alkyl; and '

provided that:

when R3 is naphthyl, pyridyl, thlenyl, 1ndol ~-1-yl,

2,3-dinydroindol-1-yl, or furanylp_and Rz, R4 and

35 R® are all hydrogen, Rl is not meéhyl;

This Sheet Has Been RTlaced

IR




Sodi um

s added in portions to the refl uxing

4- Acetylindole (O. 10 |n 5 mM of ethyl 10 acetate.
hydride (0.20 g, eowg ll:mg! i |

solution until thin |
consunpt i owos7/44326 starting material. The reaction mxt

with water and acidified to pH 3. The ethyl a etmsesﬂﬁyeﬂASN@EEn

ogr*aphy anal ysi s showed conpl ete

(magnesi um sul fate) and concentrat ed 1% gi ve . AL‘E'BC The crude

mat eri al was chronat ographed on sil | ca gel, el

I Xt ur e of

hexane/ et hyl acahaﬁezz:t G Oiphend1 (44 thﬂ y;tl) 135 QOPUIW one (0.104 g), a
conpound of for

1 4
1- (1H I ndol - 4- yI¥ ’1 %b‘%ﬁ &ﬁ@gf"@#e (ptj)l (}gggé} %éf‘sf‘yr:l'\ x88yi t h gyani di ne

car bonate (0.076hgh, Rarigs 1h8, i &tteterahysrbgated ing1]158 eatrré]@ fare3 hours.

Addi ti onal

guani di neh§@,_rggyﬁate (0.070 g) was added, and the m xture

continued to heat 25,  apnother 2 hours. _ The reaction m xture was war nmed
with ethyl °AcBtB %rmaf‘fq"ttéFéalya?’ﬁfeﬁ’fébéFhﬁltaé’tﬁ ¥rexidg dheargefeoncent rat ed
to give a solid (0.090 g). Flash chronmatography on silica gel and el uting

with a 1:1 mixtyre o

2-am no- 4-
-243. 5[ err

10

15

20

25

30

35
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dregen g qwzflrl #1k¥kpl aci ng 4-acetylindole with 1-

3. The compound of Claim 2, wherein R:L is lower
alkyl, fluoroalkyl, or hydroxyalkyl, and R3 is optionally
substituted l-naphthyl, or a pharmaceutically acceptable
salt or N-oxide thereof.

4, The compound of Claim 3, wherein rR! is methyl,
R2, R4, and RS are hydrogen, and R3 is 2-methylnaphth-1-v1,
namely 2-amino-4-(2-methylnaphth-1-yl)-6-methylpyrimidine,
or a pharmaceutically acceptable salt or N-oxide thereof.

S. The compound of Claim 3, wherein R1 is isopropyl,
Rz, R4, and R® are hydrogen, and RS is 4~fluoronaphth-1-vl,
namely 2-amino-~4-{4-fluoronaphth-1-yl)-6- .
isopropylpyrimidine, or a pharmaceutically acceptable salt
or N-oxide thereof.

6. The compound of Claim 5, wherein the N-oxide is
at the l-position, namely 2-amino-4-(4-fluoronaphth-1-vyl)}-6-
isopropylpyrimidine-1-N-oxide.

7. The compound of Claim 3, wherein Rl
l-methylethyl, R2 R4, and R5 are hydrogen, and R
fluoronaphth-1-yl, namely 2-amino-4-(4-fluoronaphth-l-yl}-6-
{1-fluoro-l-methylethyl)-pyrimidine, or a pharmaceutically
acceptable salt or N-oxide thereof.

is 1-fluoro-

3 is 4-




acetyl napht hal ene in st iﬂlﬂﬂ"'ﬂjﬂ!lﬂﬂllﬂml repl aci ng guani di ne carbonate with
| -arginine in step B, 35 procedures of Exanple 5A and 5B,
t he conpound 2-am no-5-( 6- _ _

net hyl - 4- napMan9744326) - pyri mi di n- 2-yl am no) - pent anoi ¢ _aci d, poTEPY7I02454
264-266[err]C was prepared. D. Simlarly, replpgLeog; quEg dle with 1-
acetyl napht hal ene in step 5A, and foll ovx?ang th pro\cﬂ%ifgm of "BEfanpl e 5A
and 5B, the conpound 2-am no-6-mnethyl -4-(naphth=l-_Yy mi di de

hydrochl ori de, was.pr epié esbmpblnaFos c19iH bafweréﬁ-msa@&ggl l‘éy%
1-(1Hindol -4- fd1 e b ta le fne W h51 3-chl oro hen% ut Anedi one
and fol | ow ng %"ﬁe rocey Urés’o e % dﬁfﬂfé’g i

2- ami no- 4- (3flenrenww~yla narneiyt @yammndﬂre(A-rﬁlpord:B&pl&:&SzﬁDes#] C was
rr
prepared. 15 (- hydPé!?;FlaI-@:Iét?&thf:m} wg;@;remgiﬁ%){gjn &gs?:\/gaggega%[tq ?Gd Rerr]

drogen, Rferr hvd ro- benzo
z:?/e I—|ydrog5en %ﬁtgb % °F N- Hh8XPRAL 5-yl ) - et hanone (1.2 g) 20 was
di ssolved in 20 m of ethyl acet at e, and sodi um hydr| de
9. The compound of Claim 3, whereln R1 is 1-fluoro-

1-methylethyl, Rz, R4 and R5 are hydrogen. .and R3 is 4,6-

difluoronaphth-1-yl, namely 2-amino-4-(4, 6 dlfluoronaphth 1-
10 yl)-6-(1-fluoro-1- methylethyl)—pyrlmldlne, or a

pharmaceutically acceptable salt or N- oxlde thereof.

10. The compound of Claim 3, wherezn R1 is isopropyl,
and R? are hydrogen, R5 is methyl, and R is 4-
15 fluoronaphth-l-yl, namely 2-methylamino-4-< {4 fluoronaphth-1-
yl)-6-isopropylpyrimidine, or a pharmaceutically acceptable
salt or N-oxide thereof. .

R2

11. The compound of Claim 3, whereln R1 is
20 2-methylpropyl, R2, R4, and R5 are hydrogen, and R3 is 4-
fluoronaphth-1-yl, namely 2-amino-4-(4- fluoronaphth 1-vl)-
6- (2-methylpropyl) -pyrimidine, or a pharmaceutlcally
acceptable salt or N-oxide thereof.

25 12. The compound of Claim 3, whereln Rl is tert-
butyl, R2, R4, and Rs are hydrogen, and R3 ;
fluoronaphth-1-yl, namely 2-amino-6- (tert,ﬁutyl)-
4~ (4-fluoronaphth-1- yl)-pyrlmldlne, or a pharmaceutlcally
acceptable salt or N-oxide thereof.

30
13. The compound of Claim 2, where
alkyl and R® is optionally substitutediiﬁdéie, or a
pharmaceutically acceptable salt or N-oiidéithereof.
35 14. The compound of Claim 13, wher_;g;Rl is methyl,
R2, R%, and R® are hydrogen, and R> is iﬁdpl—4—yl, namely

e

- “\ ‘i\




(0.33 g, 60%o0il di sp ded. The reaction m xture was heated to
80[ err] C overni ght, &W@/’H , and neutralized with carbon
di oxi de to give an 0|Iy pr O

1- (2, 3- di hydt 9adhasd- Denzodi oxi n-5-yl ) but an- 1, 3-di one (0. 37pmPod245d he

1- (2, 3-di hydro-1, 4- benzodi oxi n- 5-yl ) - but an- 1 3- d| one (0.37 g), was m xed

w t h guani di ne carbonate (0.22 g), and the m ’@&.rdé o 135[err]C
for 1 hour. The dark 30 product was -94ken u TI e br i de,

filtered, and concentrated. The residue was chr onﬁE%ﬂgghed oh silica gel

eluting wi thax@m%-z-rmxt-uﬁ@opu-@uhyb AeeiARhaxalse, t& @ ve a solid (0.16

g), which s treated ﬁ e gg oLl L, acl _eth noI

2- am no- 4- PPERGERAFE yAfacb oxPH-" 35 55 ? eﬁ\%: pyri ni di ne

hydrochl ori de (0.125 g), mp. 240 242C. WO 97/ 44326

PC;’/ EP97/ 02454 i3 | 68;|; pﬁatrﬁae'émd laagice,lﬁpgg,_ham«a;r&\ Rﬁggﬁ}f\nd R err] dare
rogen, s |- i ndol - 3-yl . an er] are rogen

2 ncety . | EhEtaRmeiasieY SHe r aadunt 05 samphudd fpe ey ofit f YO0

Claims 1 to 14 in admixture with one or more pharma-

ceutically acceptable non-toxic carriers.

16. A process for preparing a compound:of the
10 formulal :

4

)
Rl N N
_ “ \rr"\‘Rs
> _N
2
15 R
R3
wherein:
RY is hydrogen, alkyl, hydroxyalkyl, cycloalkyl, cycloalkyl
20 lower alkyl, alkenyl, lower thioalkoxy, halo,

fluoroalkyl, optionally substituted phenyl, optionally
substituted phenyl lower alkyl, —NR6 7,' C02R8, or
~O(CH2)BR9, in which
n is 1, 2, or 3;
25 R® and rR? are hydrogen or lower alkyl;
R is hydrogen or lower alkyl; and
R is hydrogen, lower alkyl, hydroxy, hydroxy lower
alkyl, lower alkenyl, or lower alkoxy,
R? is hydrogen, lower alkyl, lower alkoxy, halo, or lower
30 fluoroalkyl; n
rR3 is optionally substituted aryl; _
r? is hydrogen, lower alkyl, optionally substltuted phenyl-
lower alkyl, hydroxy lower alkyl, acyl (CH2) NR637,

or -SOleO; in which

35 m is an integer of 1-6;
and '
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5 of absol ute ethanol dlnethylanino)nethane (Bredereck's
reagent) (0.960 g) in :HIII“I mm‘ s added to this solution at refl ux
tenperature. The solution wascr 2 days and the sol vent was
renoved at sapowsameper at ure under vacuum The residue was_RGE with a
10 7:3 nmixture of hexane/ethyl acetate to give Tﬁfg (§q §~pHA34BEE)\l The
solid was m xed wi th guani di ne carbonatg (0.037 §_- E gpxtur e} was
heated to 120[err] C for 14 hours. The reacti n1x5 far-t ”as gtrsSol ved in
hot absolute ethyl alcohol, filtered, and recrystallized to give a white,
crystalline soIigﬂQﬁ1§2L@wggoaﬂnh; ggihyl i ndol -3-yl)- pyrimdine (0.039 g).
Treatment ofsthe cr stalllne solid h hydrochl oric aci d-ethyl al cohol and
recrystal | i Bat PO PSP Phel B #W}S et hanol gave

2- am no- 4- (froeidsd ithasl:- 3- yl)-pyrim di ne hydrochl oride (0.0098 g), mp.
274-276[ err] C. Hpen R3epar alhoinAf, %%@yf @[h%hlmsld&ﬁmo yl. Rerr] is
Fwdrogen Rerr] is 4.7-d|f|uorona ¥ . err] err] are 25
Hydr ogen 31- (4, 7-di f| lﬁyﬁoﬂ&b‘miW’in‘%Hl)‘leﬂ]IanBﬁeanY 0 gd @%ZRmml) was

di ssolved in dry di oxeme R5lant )aldnthydeoben, tk} GE. nSodhetmilydri de (0. 145 g,
3.6 mmol, 60 W . uhdl] 0CLS! SRS A0dBHCAPE, (W1°1LeAG | SRl X U e was

stirred for 1 hour
when R3 is naphthyl, Rl is not phenyl; and
when R3 is 1,2,3,4-tetrahydroquinolinyl, R4 and RS
10 are hydrogen; i
and the pharmaceutically acceptéble salts and N-oxides
thereof; which process compriseé:

(a) reacting a compound of forﬁnla (4) :
15 R4

20

where Rl and R2? are as defined with respect to formula I,
and R4 and RS are hydrogen or lower alkyl with a boronic
acid derivative of formula (5), i.e., R3B{OH)2 where R3 is

25 as defined with respt of formula;I, to form a compound of
formula I where R!, R2 and R3 are%as defined, and R4 and RS
are hydrogen or lower alkyl; or

{b} reacting a compound of formula (4):

30
R*

|
N N_:
~N \?~R5
/T 3

Cl

Ri
2
35 R

e

il



30 room tenperature. m"u il & (1.0 M, 7.2 mmol) was added in
one portion and the sol o reflux for 15 mnutes. After

cooling to roomterrperature e reaction mxture was poured onto 10%

agueous hy%ggmﬁgl c acid and extracted with nethyl ene chicansremn2454The
organic 35 layer was dried over sodiumsul fate _and purifl | um WO

97/ 44326 ' THRCSHEED HAS 69-
chromat ography to give 1-(4, 7-difl uor@apht h- 11yl ) - 48gPLACED

met hyl pent ane- 1, 3-dione (0.120 g, 72% . 1.
1- (4, 7-di %g%ol@ﬂ&mmi Ybd- 4 f&%@%ﬁ%&ﬂ%}séig Qa%ogngig Lhhad, 0.5

nmol ) was uani di ne _car bona and heat ed

onb
to 150C f5*(r'i En‘ﬁcﬁur§re JFH TPgeR 9o oWEE TP e Mith "f‘d%?ﬁ"t“eﬁ‘ﬁ@?h%’ﬂre and
directly pdriEbredldy(ol dme. c RINMCHY ) apiereoRYi e a3 aarfﬂmcﬂm(l&h?-

di fl I 0 :
163- liggg”ﬁ@bgcé %)f&@%ggf)%c%?d ?ﬁghﬂ&%}%} %gorfgﬁgéﬁaf/?lr ’f - et hanone
with 1-Y 4R8+ dRf |anst csﬁagﬁ?haa_ %ﬁf)me hard R, and (B> gre hydrogen or

di f | uor onaghl- 413 r &drhanone, 1-(4-net hoxynaphth-1-yl)-

{c) reacting a compound of formula (4):

R‘
10 |
N N
R = \?Rs
l_/N

c1
15 where R! and R? are as defined with respect to formula I and

R4 and RS are hydrogen or lower alkyl with a compound of

formula (8): NH
Cl .

20 Y

where Y is CHz, O, S or NH, and n is 0, 1 or 2, to form a
compound of formula I where R! and R2, are as defined, R3 is
a bicyclic ring system containing N as a point of attachment

25 to the pyrimidine nucleus, and R? and R5 are hydrogen or
lower alkyl:; or

{d} reacting a coﬁpound of formula (11):

30
RS _Rl

Ra
where R, R? and R3 are as defined with a compound of
formula (2) i.e., NH2C(:NH)NR4RS where R% and RS are as
35 defined with respect to formula I to form a compound of
formula I where R!, R2, R?, R? and RS are as defined; or

PR,
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15 ethanone, or 1-(1- et hyl -1 -ethanone in step 5H, and
optionally replacing et luu m;m m “ th 4, 4-di net hyl - 3- oxopent anoat e or
4, 4- di net hyl - 3- oxopent *-2 fl uoroi sobutyrate, and guani di ne
W t h substigwggﬁmdg”anldlne salts in step 51, and fol | ow ngPCATEPITIERdS4

procedures of Exanple 5H and 51, the follow ng | MRS BEENGPar ed:
2-anino-4-(4,6-dif|uoronaphth-l-yl) 6- gopropyl- % ' hydr dchl ori de,
m p. 136-138C, 2-am no-4-(4, 8- di f | uor ort: pht h- 1- I)56n

pyrim dine hydrochloride, mp. 216-219C
2- am no- 4- (4- met hoxynapht h- 1-yl') - 6-i sopropyl pyri m di ne hydrochl oride, mp.

196-197C; 2+gp npeaﬁ:éﬁf abUbY O&A%frrewa&waﬁ%h l-yl)- pyrimdine
hydrochlorlé -220. 5] err]

2- am no- 4- (1H—|ndol 4 yI) 6-isopro yIpyr|n1d|ne hydr ochl ori de, m p.
211-212C;, 2-am no-4-(1-nethyl-1H 4-yl)-6-isopropyl- pyrimdine, mp.
128- 130Cg 2- am no-4- (4-fl uoropd ﬁtéﬁ ;Iuoro-l- 35

nethylethyl) pyrimdine, mp. 135.5-1337.0C

where RZ and R3 are as defined with respect to formula I
with a compound of formula (2) i.e., NHzC(:NB)NRR> where R%

10 and RS are as defined with respect to formula I to form a
compound of formula I where R! is hydrogen, and RZ, R3, R%
and R5 are as defined; or

{(f) reacting a compound of formula (19):

15 o  SCHa

R“”lL\fjl\‘SCHa

.R2 i
where R2 and R3 are as defined with a compound of formula
20 (2) i.e., NH2C(:NH)NR%R5, to form a compound of formula I
where Rl is SCH3, and R2, R3, R? and R5 are as defined; or

(g) reacting a compound of formula I where Rl is chloro:
R*

o
RE N
R3

30 where R? and R3 are as defined with respectfto formula I and

25

R4 and R3 are hydrogen or lower alkyl with' _
i) a reducing agent to give a comppgnd of formula I
where R! is hydrogen, R2 and R3 afé as defined and
R? and RS are hydrogen or lower alkyl, or
35 ii} a secondary amine of formula HNR5R7 where R6® and
R7 are as defined with respect to formula I to

et Has Been Reilaced '
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2-am no-4-(4-fluorona u ,ﬂ"‘ﬂ ruoro-l- net hyl et hyl ) -pyrim di ne
hydrochl ori de, mp. 186. e o L

4- (4-f | uor swewirabesl- yl ) - 6- | uoro-I-methyl ethyl)- PC
2-met hyl am nopyri m dine, mp. 149-151[err]C 5
2- am no- 4- (4- met hoxynapht h- 1-yl ) - 6- nethyl pyri m ngS SHEE AH BEEN
247.0-249.5[err] C, 2-am no-6-et hyl - 4- (4- net hoxyknapht] var BRI
hydrochl oride, mp. 2&6 & 2eSp&imi rdfCfoandla I where Rl is -NROR?,
2-am no- 4- (4, 6-di f | uPRAPPLA-{> Wrlks §: (&eHM 4Q,
nmet hyl et hyl ) - pyrim |ne hydrochlorldes 8né %3 errTC EXAMPLE 6

Al ternative Preparat Y ogena °€0Hﬁﬁﬁh@15V Fo?ﬁula | 15 A Preparation of |

where R err] is Chloro, Rerr] is Hydrogen, R err] is Naphth-1-yl, and

Rlerr] and er dr 6% h y-4- (napht h-1-yl) - pyr|n1d|ne
(900 ng)% \Aéggad%%é%&{%d}so?ﬂg on é@crlﬁ‘leorom]%m c acid (0.05 mM) in 2.5 nmn
of phosphorus oxychl ori de, and tha1n1xtugp massgocﬁtlrred at 95[err]C for 6

hours. The m xture was poured onto iC alized®with pot assi um

carbonate, and extracted with ethyl ac tat The crude product (70 ng) was
purified

WD 97/ 44326 gﬂ' ,ﬂy ] PCT/ EP97/ 02454 - 70-
(1-f

54

, mp.
1 di ne

10

'~ where R!, R2 and R} are as deflned with respect to formula I
with a secondary amine of formula HNR4RS, where RY and RS
are as defined with respect to formula I to form a compound
of formula I, where R, RZ2, R3, R% and R5 are as defined; or

15
(i) reacting an N-oxide of a compound of formula I where R}
is alkyl with a carboxylic anhydride to give a compound of
formula I where R! is hydroxyalkyl or alkenyl; and

- optionally followed by

20

(1) reacting a compound of formula I with an oxidizing

agent to give an N-oxide of a compound of formula I; or

{k) reacting a compound of formula I with a strong acid to
25 give a pharmaceutically acceptable salt of a compound of
formula I.

17. A compound as claimed in any one of claims 1 to
14 whenever prepared by the process of claim 16.
30
18. A compound as claimed in any one of claims 1 to
14 as a therapeutic agent.

19. The use of a compound as claimed in any one of
35 claims 1 to 14 for the preparation of a medicament for the

treatment of a disease state selected from the group:

‘This Sheet Has Been Rer
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by silica gel chronatog th met hyl ene chl oride, and treated
wi th hydrochl oric acid- mn

2- ami no- 6- chl or o- 4- (naphth- Cl |ne hydrochl ori de (25 ng), mp.
248- 250[ er r {f@ 97/d4326 Preparati on of I where Rl err] and R emCI/ERswo2#hAdr ogen,
Rlerr] is Naphth-1-yl, and Rlerr] and Rlerr] are_Hydroaen 30

2- Am no- 6- chl or o- 4- (naphth 1-yl)-pyrimdine (17PptHE) SHEET HASSBHEWed in 10 ni
of methyl alcohol at O[err]C 10% Pal I-88+Fum on fctiv gg bon (EO ng) and

approximately 1 m of 20% sodi um hydr oxi de were ion, and

the mxture mm%reaggﬂﬁi@@& (dl.s%wpft?a&ﬁl: B9kodadiOUpkessive 35 solid

2-am no- 4- (na ht h-1-y yrimdine ng).. Treatment, of .the solid with

hydr ochl ori E°%R3+]§1é’Fh9FSSF§%oIa1§PEPHW depEraTiopa Fgaraine,
PCT/ EP97/ 024pdertenkion?- aleam-disprdphs h-dhoplekxipynertatianeahgidr ochl ori de (25

I&_;J;?f%“ﬁ”]c EXAMPLE 7 5 Al ternative Preparation of a
Corrpound of " Formu A Preparation of | where R err] is Methoxy. R err]
i s Hydroden,

20. The invention as hereinbefore described.

21. A method for treating a mammal having a disease
state which is alleviable by treatment with a SHT2p
10 antagonist, which comprises administering to a mammal in
need thereof a therapeutically effective amount of a
compound as claimed in any one of claims 1 to 14.

15
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Rlerr] is Naphth-I-yl, and R[err] and Rlerr] are Hydrogen : -
1- Acet onapht hal ene (33 g) i.n carbon disulfide (15 g) 10 was added, over 15
-mnutes to a 12[err]C sol utif & containing 195 m of 1M pot assi ym LT
tert-butoxide in 400 ml of ether. The reaction m xture was allowed to war m

to roomtenperature, re-cooled to 10-12[err]C, and then ngg@xﬁuu%gmﬁg (55.0

'g) was added dropwi se over 45 m nutes. The reaction m xture was r ought
to roomtenperature for 16 hours, filtered, and concentrated. The residue
was recrystallized. from 125 mM of nethyl alcohol to:give '

3, 3-(bi s-nmet hyl sul fanyl)-(l-naphth-1- yl)-prop-2- en- I-one (20.1 g), mp.
73-79[err]C. 20 B. The

3, 3- (bi s-met hyl sul fanyl ) - (I - napht hal en- 1-yl ) prop- 2- ‘en- 1- one (1.28 g) was
added to 10 nl of AhfetHFESERc IB¥PREITN THLadesi Gm AYYE i RIE {B4Gney, 60% oi |

di spersi on) ange:guaidiese eaabgnahea&&ﬁ.q&)nywecémleors-amegt uhe Was

refl uxed for hour red |nto th tat washe
sat urated sodi u;ﬁ’ﬁl‘iaﬁ t%g‘r? vva]"t”ecf %ﬁﬁ‘%ﬁ‘g f‘f’ﬂequ g°ﬁé§w} was dri ed
over pot assf urREwmeFSriEsSe aﬁaleéh@@m%}tw 1257 abég@tngsfiﬂaagu ve a

crystalline Soidégdghf%tén‘thé ﬂﬁ%éKB@bnﬁlgnﬁﬁgthﬁré%Qe&nﬁa Fodin € tf&% .
159.6-159.8[err! Treatnent of the cdiv;ajllne solid with 30 hyaroc ﬁOFIC

aci d- et hyl al coHRAefa?@d LhATR 0SS T ErepREpRE 2434923585 di ne
hydr ochl ori de (300 ng), mp. 184-

Serotonin, a neurotransmitter w1th_m1xed and complex
10 pharmacological characteristics, was firét discovered in
1948, and subsequently has been the subjggt of substantial
research. Serotonin, also referred to aéus-hydroxy—
tryptamine (5-HT), acts.both centrallyléhd peripherally on
discrete 5-HT receptors., Currently, fourteen subtypés of
15 'serotonin receptor are redogﬁized and déiineated into seven
familes, S5-HT1 to 5-HT7. Within the S—HTz family, 5-HT2a,
5-HT2p and S5-HT2¢ subtypes are known to exist. These
subtypes share sequence homology and display similarities in
their specificity for a‘wide range of ligands. The
20 nomenclature and classification of S—HTjreceptors has been
reviewed recently by Martin and Humphref) Neuropharm., 33,

_ 261:273'(1994) and Hoyer et al., Pharm;'Rev., 46, 157-203
(1994) and Hoyer et al., Pharm. Rev., 45; 157-203 (1994).
Mokrosz et al. determined the 5-HT,, and:the S5-HT,, receptor

25 --affinity of model 1-(2- pyrlmldlnyl)plpera21ne deravatives.
" (Mokrosz,- J.L., et al. Pharma21e, (1994), 49, 801-810).
5-HT2B receptors, initially termed 5 -HT2F or serotonln-
like receptor, were first characterlzed 1n rat isolated
stomach fundus (Clineschmidt et al. (1gas), J. Pharmacol.
30 Exp. Ther., 235, 696-708; Cohen and Wittenauer, (1987), J.
Cardiovasc. Pharmacol., 10, 176-181]. -
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185C.- C. Simlarly, replacing the nethanolic solution mﬁth'the 35
correspondi ng al cohol (ethylene glycol, isopropyl alcohol, "WD .97/ 44326
PCT/ EP97/ 02454 - 72 - ethyl al cohol) and foll owi ng the procedures of. :
Exanpl e 7B above, the foll owi ng compounds of fo ﬁygf gE pepay ed:
2- am no- 6- ( 2- hydr oxyet hoxy) - 4- (napht h- 1-yl )_- pyr. ﬁ Hﬁé rh de, mp.
199-201[err]C;,. 5 2- am no- 6-1 sopropyloXy- 4i. naDI‘BErP ED) - pyrfi mi di ne
hydrochl ori de, mp:. 165-167[err]C, and

2- am no- 6- et hogyesatust na@f.h-2B65I-R8EYr K kd €l )ne diysdlosk| dratbno A6 fmethyl-4-

194-195[err] C Rfﬂ@ph@x -1- r)eg%&@haeﬂngfaé A4h @eﬁhgﬁlté %M&% hipe Rlerr]

I.s Hydrogen, err| Rl err err] are r 0gén The
3,3-(bis- nethyP%%P?%ﬁﬁH?P Pf RESAPACESTASL 5oBBoUnER. 1-one (1.13 g) was
added to a mixture oﬁumiamraﬁayf@ubdeoﬁthwe Q%nq:oa.ﬁﬁ"é) Qirle Gita§9§ ﬁé@”) and
?gggidlne c3rbanptR Ws8008da! Wl s d¥, N AL DY, LS MBI 9E 3507
WO-A-8911279, US-A-3965101, DE-A-1921049, DE-A-3029871,
'DE-A-2750288, DE-A-4237768, wo-A-9532354, EP-A-0459830,
DE-A-2255525 and EP-A-0114770. Additionally, WO-A-9639400
discloses pyrimidine derivatives that are CRF receptor

Lo antagomists. ' . Other pyrimidine
derivatives are described in Mariella et al., J. Org. Chem.,
25, 647~-648 (1960); Zagulyaeva et al., Izv. Slb._otd. Akad.
Nauk SSSR, Ser. Khim. Nauk, 4, 27-31 (1990); Essawy et al.,
Egypt. J. Chem., 37(4), 423-31 (1994); U.S. Patents Nos.

s 4-543.248, 4,619,933, 4,665,077, 5,0-02,'9'::5;1, 5,147,876 and
5,223,505, and European Patent Publication No.  [EP] 459 830;
EP-A-0210044; A-0521471. . '

One aspect of the invention concerns compounds
represented by formula I: ' -

20 _ . " |

,/N\Tr/N\Rs fi I.
~ N . _

- 25
. wherein: N .

R is hydrogen, alkyl hydroxyalkyl cycloalkyl
cycloalkyl lower alkyl, alkenyl, lower thiocalkoxy, halo,
fluorcalkyl, optionally substltuted phenyl lower alkyl,
?° -NRSR?, -CO,R%, -O(CH,),R®’, in which
his 1, 2, or 3; :
R® and R’ are independent;':lfy;-.;§Ydrogen or _loWer'
alkyl; | L

35 R® is hydrogen or 1ower a] and
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tenperature. After 1 hour, the m xture was heated to 150[err]C for 5 hours.
Extractive work-up gave a crude product which was chromatographed on S|I|ca
gel, eluting with a 6:1 20 mixture of hexane/ethyl acetate to glve SR
2-am no- 4- net hyl t hi o- 6- (1- napht hyl )-pyrinidine (140 ng). Treatment of the
~free base with hydrochloric acid-ethyl alcohol gave 2-am no-6-nethylthio-
4- (napht h-1-yl)-pyri m di ne hydrochl oride (80 ng), m p. 255-259C (dec.). 25
EXAVPLE 8 Alternative Preparation of a Cbnpm&nd of Formula | A

Preparation of | where Rjer.r] ,i.s, |1soprop Rlerr] _i's Hydrogen. 30
Rlerr] is Naphth-1-yl, eﬁ% q%?ﬁﬁﬂéh a%ﬂwﬁfeﬁﬂryislﬂxﬁﬁgﬁm. hydroxy

4- (4- 1 uor onapht h- 1- yl ) -lowenpa blpyl ; Zloweb:h)allsdérf}ﬂln,&”@iz‘r!lmn@'rn%lﬁc@;[

0.29 mmol ) waspa | u ne (0
ethanol (1 m )R Tdsgqﬂr1 ggté &I’)ll vtéLsseIr Y IFh ﬁl%yoath%lpba@h Béwéur

6 hours at a betworeap&ydtiure of 45C. The ethanol wes removed in vacuo

| eavi ng a vi scgys 0|I The %: vas WO 97/ 44326
PCT/ EPO7/ 02454R., 1S optionally substituted aryl other than pyridyl,

thlenyl, or furanyl;
R' is hydrogen, lower alkyl, opticnally substituted
phenyl-lower alkyl, hydroxy lower alkyl, acyl, or
- (CH,) ,NR°R?; in which | '
0 m is an integer of 1-6; an;i'
R® and R’ are hydro_geh or léwer alkyl; and
R® is hydrogen or lower alkyl; '
.provided that: .
(i) when R? is naphthyl, _-ifnidol-l-yl, or 2,3-
15 . dihydroindol-1-yl, and R?, R‘ and R® are all
' hydrogen, R' is not methyl;
(ii) when R*® is phenyl or naphthyl R! is not
-NRSR?;

(iii) when R? is phenyl, R2 is not lower

20 alkoxy, and R' and R? are not halo;
(iv) when R? is phenyl ar_1__;d; R! is H, R® is not
methyl; and '
(v)  when R? is 1,2,3, tetrahydroqulnollnyl R*
. -and R® are hydrogen;
2
or a pharmaceutlcally acceptable salt or N-oxide thereof.
30
35
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- 73 - crystallized fromethanol and water to give 2-ethyl-am no-4-
(4-fluoronapht h-1-yl)-6-isopropyl pyrimdine (4999, mp. 77- 78err]C. 5 B.
Sinmilarly, replacing ethylamne with othef-anines of formula NHRARS and
optionally replacing 4-(4-fluoronaphth- 1-

yl)-6-isopropyl -2-met hyl sul fonyl pyrimdine with other conmpounds of fornula
(18), and follow ng the procedures of Exanple BA above, the follomﬁng
conmpounds of forrmula | were 10 prepared:

4- (4-fluoronapht h-1- yI) 2- hydr azi no- 6-i sopropyl - pyrim di ne hydrochlorlde
m p. 141-2145[err]C, 4-(4-fluoronaphth-I-yl)-6-isopropyl-2-(piperazin-1-yl)-
pyrimdi ne fumarate, mp. 196.1-196.6C;, 15 :

2-(2- netho%yethylanlno) 4- (4-fl uoronapht h-1-yl

mp. 87.1-87.7[err]C 4-(4-fluoronaphth-1-yl)-
pyrimdine, mp. 99.6-99.9[err]C

2-al |l yl am no-4-(4-fl uoronapht h-1-yl)-6-isopropyl- 20 pyrimdine, mp.
92.8-93.4[err] G 4-(4-fluoronaphth-1-yl)-6-isopropyl-2-(piperidin-1-yl)-
pyrimdine, mp. 70-72C, 2-benzyl am no-4-(4-fluoronaphth-1-yl)-6-isopropyl -

10

)- 6-isopropyl pyrimdine,
6-i sopropyl - 2-n- propyl am no-

15
In another aspect, the invention reiéges to
pharmaceutical compositions containing a"Eherapeutically
effective amount of a compound of formul;TI, or a
pharmaceutically acceptable salt or N—ogide'thereof;'in
20 admixture with one or more pharmaceuticaiiylacceptable,

non~toxic carriers.

In yet another aspect, the invention relates to a
method for treating a mammal having a diééase state which is
25 alleviable by treatment with a SHT2p antééonist, by
admlnlsterlng to a mammal in need thereof a therapeutically
effective amount of a compound of formula I, or a
pharmaceutically acceptable salt or N-ox}ge thereof.

30 The use of a compound of formula I, a pharmaceutically
| acceptable salt or N-oxide thereof for tﬁe'preparation of a
medicament for the treatment of a dlsease ‘state which is

alleviable by treatment with a SHTzp antagonxst is a further
object of the present invention. S
35

Al
NE“O@ **



pyrimdine, mp. 73-74C;, 25

2-cycl opr opyl am no- 4- (4-f | uoronapht h-1-yl)-6- isopropyl pyr| m d| ne, mp.
100. 1- 100. 8C; 2- (2- hydr oxyet hyl am no) - 4- (4-£1 uor onapht h- 1-yl ) -

.6-1 sopropyl pyri m di ne hydrochl oride, mp. 5 71C;

4- (4-fl uoronaphth-1-yl)-6-isopropyl-2-norpholino- 30 pyrimdine, mp. _
81-83C; 2-butyl an né- ménOHu()trama-;mttlyll yl—}paﬁ:htsﬁppgmyl-pyﬁym,mﬂéne m p.
87-88[err].C ZRpI.EI,t yllgm @ng CfI uor onapht h- 1-yl ) - 6- et hyl pyri m di ne

hydr ochl ori de, mp. 13 %

2-di met hyl ami no- 4- (3'P{naa?oﬁatmﬁ%flr4y|<)‘taani=%obwdpypyrpy\mnneh ne, mp.
41-42C, 74 m.4.(440l.geLesapiy;h- 1-yl ) - 6-i sopropyl - 2- net hyl ani no-
pyri m di ne, m p. 1l

4-(4-f 1 uor onaphth 15 116% él%cd.rogwyi ﬁﬁgﬁﬁl}ﬁ}]')l Yl)-pyrlmldlne,

2- met hyl ani nopy-pni d|4ﬁel4ﬁ?<b 138.1-139.2[err]C, 5
b v bt 1 015 s,
m.p. 182 8-184.
_ 2-amino~4- (naphth -1l-yl)-6-n- propylpyrlmldlne,
10 m.p. 119.5-120.5°C;
2—am1no—6-lsopropyl—4-(naphth-l-yi)-éyrimidine,
m.p. 124-126°C;
2-amino-5- zluoro 6-methyl-4- (naphth l-yl)-pyrlmldlne,
m.p. 155-157°C; . -
15 2-am1no-6-ethyl—4—(naphth-l-yl)¥pyrimidine
hydrochloride, m.p. 157-160°C; -
2,6~ dlamlno 4~ (naphth-1- yl)—pyrlmldlne hydrochlorlde,
m.p. >290°C;
2-amino~6~trifluoromethyl-4- (naphth— —yl)—pyrlmldlne,
20 m.p. 152-154°C; :
2~amino-4-(naphth-1~-yl)-6-phenylpyrimidine
hydrochloride, m.p. 232-236°C;
2-amino-4-(3-fluorophenyl) G-methylpyrlmldlne,
m.p. 140.6-141.4°C; -
25

2-amino-4-~ (3-methoxyphenyl) S-methylpyrlmldlne,
--m.p. 125.8-129.6°C;
2-amino-6-methyl-4- (3-n1trophenyl)—pyrlmldlne,
30 m.p. 196.5-199.6°C; 2 :
2-amino-4-(3-chloro-4- fluorophenyl) -6-methylpyrimidine,
m.p. 163.8-165.5°C;
, 2-am1no-4—(3;5-dichlorbphenyl)-6—m§thylpyrimidine.
m.p. 187.0-187.9°C;
35 ' 2-amino-6-methyl-4-(3- trlfluoromebhylphenyl)-
pyrimidine, m.p. 122.0-122. 8°C
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4- (4-fl uoronaphth-1-yl)-2-isopropyl am no- 6- nethoxypyr|n1d|ne
hydrochl oride, mp. 191.3-191.6[err]C,- - : NN
2- (di net hyl am no) et hyl am no- 4-(4-f| uor onapht h- 1- yl) SR ae e
6-1 sopropypyri m di ne hydrochloride, mp. 178.-5C :

4- (4-fluoronapht h-1-yl)-6-isopropy- 2-(nethy|an1no) et hyl am no- pyri m di ne
h .

4-
(

(

ydrochl oride, mp. 152-153C, . _ .
(4-fluoronaphth-1-yl _dré)x propyi Sg o

met hyl am no) - et hyl a : FeHh SrH-S--etes PRt .

2- (2- hydr oxyet hyl ) am no-4- (4-fl uoronaphth 1-yl )- 6 rret hoxypyr| m d| ne

hydrochl ori de, am p. MML : .

6-tert-butyl -4-(4-flaoronap S CaY) e hy

129.4-130. 0[%rr] C; 2g-f=Methoxy=3.4-Dihvdro-

2- benzyl am no- 6- tertgib_gﬁl_aﬁg&id uor onapht h- 1- yI) pyr| m di ne, mp.

106. 2-106.9[err]C, 6-tert- but ;%’ f | uor onapht h- 1-yl ) - 2- i sopr opy! ani no-
pyri ni di ne hydrobr ofi d&2skh f)° \9) §7SERPIY - -3 4 -tetrahydro-

tert-butyl -4- (4pfineddiaeapht h3 lg)y.l )z—amﬁ.aenet-m«;m-%meehmbyﬁmmrwri m di ne
Py oo of 0o, @, 114 Sttt Al ol by gy Loyl b ol b A -2
2- ( 2- ami no) ¥t hyleatedoon- e4sw%rhﬂapﬁpﬁ P W}r% |Té1@p|sebyl:1wrw¢ﬁ dihea
fumarate, mp. cbbded £62r66m temperature and treated with ammonium

hydroxide until the solutlon was basic (pH 8-9). The

rgsultant solld,.whlch precipitated frpm solution, was

collected by filtration and recrystalli%éd from ethyl

15 alcohol to give 2-amino-4- (6-methdxy-3"4'-dihydro 2H-
quinolin-l-yl) ~-6-methylpyrimidine (0.93° g), m.p. 175.2-
175.9°C.

- B. Similarly, optionally replacing S—hethoxy—l,2,3,4-

20 tetrahydroquinoline with other compounds of formula (8), and
optionally replacing 2-amino-4-chlordf§}methylpyrimidine
with other compouhds of formula (4),'a§a following the
procedures'of Example 3A above, the fdliowing compounds of
formula I were prepared: -

28 - 2-amino-4-(6-fluoro-3, 4-dihydro- ZH-qulnolln-l yl)-
6-methylpyrimidine, m.p. 156-157°C;

: 2-a1ﬁino-6'-ch-loro-4- {3, 4-dihydz'-o-Z'!-__I_:-:quinolin-1—yl) -
pyrimidine hydrochloride, m.p. >180°C-$§ec);

30
2,6-diamino-4- (3, 4~ ~-dihydro- 2H-qu1n011n -1-yl)-pyrimidine
dlhydrochlorlde, m. p. 196-197°C; .[
6-(3,4-dihydro-2H~-quinolin-1 -yl) 9H purin-2-ylamine,
m.p. 203.5-204.0°C; . 3 :
35 . 2-amino-4-{2-methyl-3,4- dlhydro 2H-qu1nolln- -yl)-
6-methylpyrimidine, m.p. 141-144°C; '



30 4- (4-fluoronapht h-1-yl)-6-isopropyl J__(_A__n:et-he*g————— PO
- phenyl ) et hyl ani no- pyri mi di ne hydrochl orirde, [mTRIS SBEE7HA rqEEN' Pt A
4-(4-f1 uor onapht h-1-yl ) - 2- (t et r ahydr o- 2- f‘tﬁﬁyl rret hyREpLACED R
am no- 6-i sopropyl -pyrimdine, mp. 72.7-73.8[ &
4-:(4-f1 uoronapht h- 2-ghnind-§{2¢nrcchox) et hyL@mm@Z%lhgppﬁopwnp_yrl m di ne

mal eate, m p. 1
- (4-f1 uor onapht hg%lgﬂ'égg %%%Jtﬁyr%?ééﬁ’éﬁy)%t%yl LR w52 7d-Ps%br opy! - pyr i mi di ne
hydr obr omi de, m p. 2t28iBo146(¥.@-dihydro-2H-quinolin-1-yl)-
2-(1, 3-di hydr@xzéewmp%rﬂniam@omlp( 41f4hu92t9&1§9fﬁd1-' -
o et Y B Aheacs o e ao Tk Den byt 2 i ishe e i et it
m p. 94-100[ eyi) €pyzhnidine, m p. 170.6- 171 4°c .
T4 1a6[ert]C. 10 o aRtO-dT e ARG B B AR ST UL i e v ¢
ot her ami nes éf-tteﬁh\apaommrmp@dnpeanu Dptl&)?rellﬁlé}icrepl acing 4-(4-

f1 uoronapht h-1-yl )zaainiﬁBID-PVé ea.u@%hﬂagéﬁm U L Ai-Be2 o A1 salher
corrpounds of f(l)) my d followng t

-meé& ipyrlmldlne, m.p. 154 9~-155.6°C;
4-~(3,4-dihydro~2H~quinolin-1-yl) -2~ (methylamino) -
pyrimidine ;

[2-(3,4-dihydro~2H~quinolin-1-yl) -pyrimidin-4-
o yl]methylamine;' '
15 2-amino-6-methyl-4-(2,3,4,5-tetrahydro-benzo(b]azepin-
1-yl)-pyrimidine, m.p. 182.6-184.2°C; '
2-amino-4-(7,8-dihydro- -6H-5-oxa-9- azabenzochyclohepten-s-
yl)-6-methylpyrimidine, m.p. 189.9-192.0°C;
2-amino-4-(2,3~-dihydro-benzo[1l, 4]oxazin-4-yl) -
20 6-methylpyrimidine, m.p. 177.7-178.5°C;

2-amino-4-(2-methyl-2,3-dihydro-indol-1-yl)-
6-methylpyrimidine, m.p. 182.9-183.4°C;
25 . 2-aminoc-4-(3,4-dihydro-2H-quinolin-1-yl)-
6~-methylpyrimidine hydrochloride, m.p. 261.5-262.3°C; and
- 2-amino-4-(3,4-dihydro-1H-isoquinclin-2-yl} -
6-methylpyrimidine, m.p. 142.2-143.3°C.

310 C. Preparation of I where R: is Chloro, R4 is Hvdrogen.
8% is 3. 4-Dihvdro-2H-Quinolin-1-vl, and &% and 8% aze
1,2,3,4,-€etrahydroquinoline (2.66 g, 20 mmol) and

2-amino-4, 6-dichloropyrimidine (3.30 g, 20 mmol) were

35 dissolved in 10 ml of N,N-dimethylformamide (DMF), and the

entire solution was heated to 70-90°C for 24 hours. DMF was

S .
T e

This Sheet .

i l’““ ' -



procedures of Exanple 8A above, other conpounds of fornula | are prepared
20 25 EXAMPLE 9 30 Preparati on of an N-oxi de of a Conpound-of. .
Formula | A Preparatron of The N-Oxide of a Lbnpound of .Formil a |.MheLé
Rlerr] is Methyl, R[err] i's Hydrogen, R err] g Napht h-1-yl, and Rerr] and
Rlerr] aré Hydrogen 35 2- Ami no- 6- net hyl - 4- (napht h- 1- yI) pyri m di ne
(0.28 g) was di ssorely}Th-rephthol -rhl wwiigridiat 26y sami®) riflagrdperncid,

- 76- benzoic acid §0p 5% a0-23caddedot&d ey sol ution in portions over 5
m nutes. After conplete addition, the solution was warmed to 40[err]C for
30 minutes. The solution was mashed wi th 10% aqueous sodiumthiosulfate, 1M
sodi um hydr oxi de, and Simblarly, Thepthcangf o s2éeyrindme diitad1csodi um

sul fate) and cogce @%fﬁg ﬁéﬁafgﬂ 'angﬁﬁguﬁAwaﬁpd6¥Uﬂf§ﬁi£§'%ﬁg bromgtivl of

al cohol - di et hyl 2-am no-
(napht h-1-yl ) - pyrrﬁ*ﬂ?ﬂ%@ 4*%%8 8/ ( 6 67°§Tpound 2-amino-6-methyl-4- (naphth-1-

yl) -pyrimidine hydrochloride, was prepared.

R

, 10 E. Similarly, replacing 1- (1H -indol- 4-yl)-l 3-butanedione
with 1-(3—chlorophenyl)—l,3-butanedlone and follow1ng the
procedures of Example 5B above, the qompohnd'Z-amino-4—(3—

chlorophenyl) -6-methylpyrimidine, m.p. 131.6-132.3°C was

prepared.
15 ' _
4 F. Preparation of I where gl is Methyl, 51 is Hvdrogen.
Rl is 2,3-dihydro-1,4-benzodioxin-5-v1, Q 35 and R R2

are Hvdrogen
1-(2,3-Dihydro-1,4-benzodioxin-5-yl)-ethanone (1.2 g)

20 was dissolved in 20 ml of ethyl acetate, and sodium hydride

(0.33 g, 60% oil dispersion) was added. The reaction

mixture was heated to 80°C overnight,'quenched with water,

and neutralized with carbon dioxide to give an oily product

of l-(2,3—dihydro-l,4-benzodioxinf5-yl)butan—l,3-dione (0.37
25 g).-

The 1-(2,3-dihydro-1,4-benzodioxin-5-yl)-butan-1,3-
. -- dione (0.37 g), was mixed with:guaﬁ;dine carbonate (0.22 g),
and' the mixture was heated to l3S°C:for 1 hour. The dark
30 product was taken up in methylene chloridé. filtered, and
concentfated The residue was chromatographed on silica
gel, "eluting with a 3:2 mlxture of: ethyl acetate/hexane, to
give a solld {0.16 g), which was treated with hydrochloeric
acid-ethanol to give 2-amino-4-(2, 3 -dihydro-1, 4-benzodlox1n-
35 S-yl)-G-methylpyrlmldzne_hydrochloplde (0.125 g},
m.p. 240-242°C. |

AMENDED SHEET



mp. 228.7-229.5[err]C. 10 B. Simlarly, replacing

2-am no- 6- met hyl - 6- (napht h-1-yl')- pyrim g‘{! ne with other corrpounds of -
formula I, and follow ng the procedures’ Exanpl.e 9A above, "the foll ow ng
N- oxi des of conpounds of forrmula | were prepared: 15

2- am no- 4- (4- fI uck offapiiverbngbhtis-19dir-cpyikpyp ropy th Derethylllaatnde, m p.
188-189[ err] gnﬁmﬂp gltpert\lbu‘iygwcél (4 fl uoronapht h-1-yl) -

pyri m di ne- ﬁ 188, 6- 190.

2- ani no- 4- (4 fl uo o %pﬂ“ﬁri’nﬁﬂ‘t%‘}r sYoldr'GpjlzpDYﬁiﬁ?’@ﬁ?eP@el;thbm de
hydrochl ori de;meBlyladiaop@Bimidine, m.p. 138.1-139.2°C;

2amno4(4f|uoo QP rim e- 1-Noxide, mp.
153- 155C; > 25 1 Qﬁggk?rﬁné#kt§4iéaﬁ §L§ﬁ35%¥ﬂ %ﬁ ydamino-

i sopropyl pyrH’bfﬁldﬁmb-nr— Rydxpablofkde ) HNIX:R L2007 MER) 2‘32,1 39 (d, 6h)

2.51 3 3.81 ; 8.10-8.23(m 1H),
8. 38(3 4|1-% m 1H) ; (?n%ﬁrgﬁa aufnr%g)ﬁtz ziégﬁg%ﬁ?élo@p??o@ﬂyl gyrl m d| n((amz- K
met hyl ami no-TENYRFFE EJ €1 éfife}cm B: 195313 %4r85C; r epl aci ng

2- am no- 6- net hyl m—(m@uhhlamyﬂu)}eﬁﬁrl@mnmchne—ﬂ\lﬁdro@ial@ﬁlthcmtrppmds of
formul a {anQ féHAJEMyQermldlne hydrochloride, m.p. 176 5°C;
4-(4-fluorconaphth-1-yl)-6-isopropy- 2_(methylamino)-
ethylamino-pyrimidine hydrochloride, m.p. 152-153°C;
4-(4-fluoronaphth-1-yl)-6-(2—hydroxypropyl)-2-
(methylamino)-ethylamino-pyrimidine hydrochloride, m.p. 125-
15 130°C; o
2-(2-hydroxyethyl)amino-4—(4-fluoronéphth-1-yl)-
6-methoxypyrimidine hydrochloride, m.p. 19i.3-191.6°cr
6-tert-buty1-4-f4-fluoronaphth—l-yl)42—methylamino-
pyrimidine, m.p. 129.4-130.0°C;
20 2-benzylamino-6-tért4butyl—4-(4—fluoronaphth-l—yl)-
pyrimidine, m.p. 106.2-106.9°C; . '
6-tert-butyl-4-(4-£fluoronaphth-1i-yl)-2-isopropylamino-
pyrimidine hydrobroémide, m.p: 196.5-197.2§C;
G-Cerc-butyl-4-(4-fluoronaphth—l~yl);2—(2—methoxy-
25 ethyl)amino-pyrimidine hydrochloride, m.91”114.s-117.s°c;
 4-(4-fluoronaphth-1-yl)-6-isopropyl-2=(pyridin-4-
vl)methylamino-pyrimidine, m.p. i49.1-149¢59C;
2-(2—amino)ethylamino-4f(4-f1uoroqap§th-1ryl)-6-
isopropyl-pyrimidine fumarate, m.p. 172.4-172.6°C;
30 4-(4-fluoronaphth~1-yl)-6-isopropyl-2-(4-methoxy-
phenyl)methylamino~pyrimidine hydrochloride, m.p. 65-67°C;
4-(4-fluoronaphth-~1-yl)-2- (tetrahydro 2 -furyl)methyl-
amino-6- lsopropyl pyrlmldlne, m.p. 72.7- 7 j_

4-(4-f1uoronaphth-l-yl)-2-(2-hyerxyig§hylamino-6-
35 isopropyl-pyrimidine maleate, m.p. lOl.9£ib4;l°C:

hNEND€DEMEE‘



WD 97/ 44326 ' PCT/ EP97/ 02454 -77 - .
t he procedures of Exanple 9A above, other. N-oxides of conpounds. of “f.ormul a
| are prepared. EXAMPLE 10 5 Preparatiargsof a Corrpound of. Forpula I,.wheke
Rlerr] is Hydroxyal kyl or Al kenyl A. Preparati on of where R err] is

1- Hydro | - met hyl,e onr err S
Namth r}/yl andy té?)r{fl %rér?a tqpﬁﬁ\}ﬂzf afi ﬁ@ﬁﬁ%&@%fﬁﬁ[’m%ﬂlc
anhydri de (0 62isorForyl spy il dinga divdddbdonide, solmut i1A5.6116.7°C; .

2-am no- 4- (4-fl uoponaphtéi d’llabg&"rOESQp?QP%ﬁMJJr;m(Q'-Qﬁugr%%ﬂl%h l(0 148 g,

0.498 mol ) in nethyl ene chlori ﬁ room t enperature e mxture
15 was sti rr &4 F BT LAPTORY S efpepater & -dhd kzﬁeﬁ‘ééérécﬁ into 1N
aqueous sa&di um hylrammle—t&—'l’h%ﬁin.gxmnaphalyer-ms-sr-qrmmedhoﬁ-png@mlr_at ed in

vacuo, puri fb?g R%’?Pﬁ&prﬁé %:ée trp#? éiyf{’%&m oppLography to give a mxture

of 2-am no-4 uorona ydr oxy- 1- met hyl et hyl ) - pyri m di ne
20 (0.043 g, 29% 2-#913“01 ﬁ#@wﬁp@hmacldmsn@Mnenhﬂmmldme
: maleate, m.p. 145-146°C.

10

C. Similarly, optlonally replacing ethylamlne with other

amines of formula NHR4 5

and optlonally replacxng 4-(4-
fluoronaphth-1-yl)-6-isopropyl-2-methylsulfonylpyrimidine

15 with other compounds of formula (18), and following the
procedures of Example 8A above, other compouhds of formula I

are prepared.

20

25
o PLE _
30 a io an N-oxide of a Compound of Formula
A. Pre ti The N-0xi of a Compéund of Formula I
_mjl_iﬂﬂhl__ﬂzm_qs__ﬁl_wf&b:lil*
and R? and R? are Hvdrogen _ :
35 2-Am1no-6-methyl-4-(naphth-l-yl)—pyriﬁidine (0.28 g)

was dissolved in 15 ml of chloroform at 0°C. m-Chloroper-



napht h-1-yl)-6-isopropenyl pyrimdine (0.051 g, 36%, mp. 138= 140[err] C~
Simlarly, replacing 2-am no-4-(4- quor%aphth 1-yl)- 25 .
6-i sopropyl pyri m di ne- 3- N- oxi de with other N-oxides of conpounds of forrrul a
| and followi ng the procedures of Exanpl e 10A above, other conpounds of
formula | wREPEORF a¢id | O {RkdEdxyarkgfidedt t Kiney 5oArbipn ejrarmak tionsEXAMPLE
11 Pr epar at io@8r0$ qundeferFebﬁyigcé dddam; GhheenLosppunds, Qfashor mul a |
A Pree{araﬂot['l {; (;grrp g of Formul a I yhere Plerr] is, acet |, and
R[err]- is HYAFBEEnt2- A ndS ? PLUBF ShapHtis- 0915182 €35 raRASsY Mikhdi ne
(0.5 g) was l@%ssq&e@ds ispdicet ithiashyfatele (M QGodl pmandddexide, and
di nmet hyl I di ( r ' tur
stirred g/ne?ﬁ%rﬁt ar{}?er o%#]%nf%gﬁ\é\?%?gﬁ%% d-g%%gt gggﬁé.&% err] C
for a total CORCEANFERESI: dhe &PAp6r RESINYS Vtﬁsyﬁé%Yﬁﬁeléll%%féjEm The residue

was partiti eshgl beiammmmhyandtﬁébyio afifleaeanifol Heme gy 10 -over
- magnesi um Sl.d,l gﬁgh d| a g_gﬁdlggrrgoly-oxvgae (Os8l7at ed as an

. m.p. 228.7 229.5°C.

10
B. Similarly, replacing 2-amino-6-methyl-6- (naphth-1-y1)-
-pyrimidine with other compounds of formuia'I, and following
the procedures of Example SA above, the following N-oxides
of compounds of formula I were prepared:
15 2-amino-4-(4-fluoronaphth-1-yl)-6-isopropylpyrimidine-~

3-N-oxide, m.p. 188-189°C; .
2-amino~-6-tert-butyl-4-(4-fluoronaphth-1-vyl)-
pyrimidine-3-N-oxide, m.p. 188.6-190.9°C;
, 2-amino-4-(4-fluoronaphth-l-yl)-6-isopropylpyriﬁidine-
20 1-N-oxide hydrochloride, m.p. 207-208°C;

2-amino-4- (4-fluoronaphth- 1-yl) -6- lsopropy1uyr1m1d1ne—
l1-N-oxide, m.p. 153~ 155°C,

25 . 2-acetylamino-4-(4- fluorcnaphth- 1-yl)- 6-
isopropylpyrimidine-1l-N-oxide, 1HNMR (200 MHz), J 1.39
(d,6h), 2.51(5,3H), 3.81(m,1H), 7.21-7.27{(m,2H), 7.62-
7.68(m,3H), 8.10~-8.23(m,1H), 8.38-8.41(m,1H); and

30
4-(4~-fluoronaphth-1-yl)~-6-isopropylpyrimidine-2-
methylamino-l1-N-oxide, m.p. 181-182.5°C.

. C. Similarly, replacing 2-amino—6-me;hy1-4—(naphth-l—yl)4
35 pyrimidine with other compounds of formula I and following



.15 oil by evaporation and then dissolved in nmethanol (20 m). The solution
‘was treated with saturated sodi um bi carbonate solution (2 nl) and all owed
to.stir overnight. The resulting nonoacety% derivative was isolated-by -
evaporation to dryness and thorough dryi ng’®inder vacuum The residue 20 was
taken up in boiling hexane and decanted froma.small anount of insoluble
resi due and crystalllzed to yield 2- EXAMPLE 11

115. 4- 116. 7[err : . '

of Fornula | WHefermdak is Phenylaninocarbonyl and R[err] |s FWdrogen

2: Ami no- 4- (4-f 1 uoronapht h-1-yl) - 6- |sopropylpyr|n1d|ne 25 (288.3 ng) was
50 _ml.

di ssol ved |§ henzeng 24 4o

acetvl, and B§ is Hyvdrocen
'2-Amino-4—(4—fluo:onaphth-l—yl)-G-isopropylpyriﬁidine
(0.5 g) was dissolved in acetic anhydride (10 ml) and 4-
dimethylaminopyridine (0.125 g) was added. The reaction

A

10 mixture was stirred overnight .at.room temperature, then
heated at 75° to 80°C for a total of 4'hours, and evaporated
to dryness under vacuum. The :eéidue was partitioned
between water and ethyl acetate and then dried over
magnesium sulfate. The diacetyl compound was isolated as an

15 oil by evaporation and then dissolvéd in methanol (20 ml).
The solution was treated with saturated sodium bicarbonate
solution (2 ml) and allowed to stir overnight. The
resulting monoacetyl derivative was isolated by evaporation
to dryness and thorough drying undeﬁ vacuum. The residue

20 was taken up in boiling hexane and decanted from a small
amount of insoluble residue and.crystallized to yield 2-
acetylamino-4-(4-fluoronaphth-1-yl)-6-isopropylpyrimidine,
m.p. 115.4-116.7°C.

30

35



phenyl i socyanate (119.1 ng) was added. The.reaction m xture was heated t.o

reflux for 48 hours, and the solvent was renmoved under vacuum . The residué
was chronmat ographed on silica gel, eluti-d§-with 80:20 hexane:‘¢thyl &cetate,
to 30 yield 4-(4-fluoronaphth-1-yl)-6-isopropyl -2-phenyl urei do- pyrimdine

(49.1 ng, mp. 117-178). 80- EXAMPLE 12 This exanple illustrates the
preparation of .a representative pharnaceutical fornulation for oral 5
adm ni stration contai ning an active conpound of formula I, e.g.,

2-am no-4- (4-fluoronaphth-1-yl)-6- |sopropylpyr|n1d|ne I ngredi ents
Quantity per tablet, mas. 10 Active Conpound

200 Lactose, spray- drled - 148 Magnesi um st ear at e
2 The above ingredients are m xed and introduced into a 15 hard-shell
gelatin capsule. O her conpounds of forrmula I, such as those prepared in
10
15
20

B. Preparation of a Compound of Formula T whexre Ré;ig
Phenvlaminocarbonvl, and R2 is de;§ge§
2-Amino—4é(4-fluoronaphth—l-yl)—6-i$¢propylpyrimidine

25 (258.3_mg) was dissolved in benzene (50 @11 and
phenylisocyanate (119.1 mg) was added. ;The reaction mixture
was heated to reflux for 48 hours, and the solvent was
removed under Qacuum The residue was cﬁromatographed on
silica gel, eluting with 80: 20 hexane: ethyl acetate, to

30 yield 4- (4 fluoronaphth ~l-yl})~6- lsopropyl -2- phenylurelao-
pyrimidine (49.1 mg, m.p. 117-178).



accordance wth Exanples 1-10, can be used. as the &active: conpound Ln'the‘
preparation of the orally admi nistrable 20 formul ations of thisg exannle :
EXAMPLE 13 This exanple illustrates the preggration.of- anot hers 25 '
répresentative pharmaceutical fornulation for oral administration

contai ning an active conpound of fornula | . g.,

2-am no-4-(4-fluoronaphth-1-yl)-6- |soprop§¥%¥iﬁﬁﬂﬁlne. | ngredi ents
Quantity per 30 tabl et, nys.
Active Conpound . _ . Cor nstarch

50 Lact ose This example illustrates éte ffgpﬁﬁagégpuﬂﬁs?earate

5 35 -81- Théenﬁsﬁﬁn¢agﬂvaﬁp@nrgaaeetrna&ﬂfqrmunaatehyfandopabssed into
Single scored ! abhed fee Qo CORALATE; ofn TR Lo8lEl 88 HhGRE PyEPar ed

.|n 5 accordance wi t h Exanpl es 1-10 can use e active
-g., 2-amino-4-1(4- fluorénaphth-1 yl) 6 ~isopropylpyrimidine.

“Ingredients Quantity per

_ _ tablet, mas.
10 Active Compound , 200
Lactose, spray-dried 148
Magnesium stearate : 2

The above ingredients are mixed and introduced into a
15. hard-shell gelatin capsule.
~ Other compoﬁnds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active
compound in the preparation of the orally administrable
20 formulations of this example.

EXAMPLE 313

This example illustrates the preparation of another
25 representative pharmadeutical formulation for oral
- administration containing an active ccmpound of formula I,
e.g., 2-amino-4-(4ff1uoronaphth—l-yl)-6-isopropylpyrimidine.

Ingredients Quantity per

30 - tablet, mgs.
Active Compound 400
Cornstarch - - ' 50
Lactose S ' ' 145
'gggggsium stearate _ S

35



- - - ~ -

conpound in the preparation of the orally admnistrable f.ormikations @f-¥
this exanple. EXAMPLE 14 10 This exanple illustrates Ihe,preparétlon of- a~
representative pharmaceutical fornulation cogtaining an act'i vé~“ conpound of
formula I, e.g., 2-am no-4-(4- fluoronaphth-1-yl)-6- lsopropylpyrlnldlne 15

An or al suspen5|on |% ared havi ng the foll ow ng, conp05|t|on
| ngredi ents 20 Actlve ﬁ% SV§gingredients are mixed: 1nt1mate y'fqg prgssed

Fumaric acid into single scored tablets. 0.5 g Sodiumchloride .
2.0 g Methyl paraben - 0.1 g Ganulated
.sugar 25.5 g 25 Sorbitol (70% sol ution)

12.85 g Veegum K (VAtBErpFPEP@Rgs of formula I, such asl thosegpEepupednin
0.035 m Col 0of i R@%ordance with Examples 1-10, can be used)ad thggagk§$élled

~wat er
compound in the preparé%zon o% the orafiy admlnlstrable
formulat*ons of this example.

A

EXAMPLE 14

10

This example illustrates the préégration of a
representative pharmaceutical formul&ﬁion containing an
active compound of formula I, e.g., 2- amlno 4 (4-
fluoronaohth— -yl)-6- lsonropylpyrlmldlne

15

An oral suspension is prepared hav1ng the following
comp051tlon
Ingredients. N

20 Active Compound . 1.0 g
Fumaric acid ' 0.5 g¢
Sodium chloride : . 2.0 g
Methyl paraben o 0.1 g
_ Granulated sugar ‘ 25.5 g
25 Sorbitol (70% solution) - 12.85 g
Veegum_K-(Vanderbilt Co.) ; 1.0 g
Flavoring . 0.035 ml
.. Colorings l o 0.5 mg ,
Distilled water _ - g.s. to 100  ml
10 .

Other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active
compound in the preparation of the orally administrable.
formulations of this example.'

35



Ct her conpounds of formula I, such as those prepared in accordance\mﬂrr
Exanpl es 1-10, can be used as the active gonpound in the preparatlon of. the
orally adm nistrable forrmulations of thi3 %Xanple 35 - 82°- EXAMPLE 15
This exanple illustrates the preparation of a representative pharnaceuti cal
formul ation for oral 5 adm nistrati on EXHMPLE 0§ an active conpound of
formula I, e.g., 2-am no-4-(4-fluoronaphth-1-yl)-6-isopropyl pyrimdine. An
i nj ectabl e preparation buffered to a pH of 4 is prepared having the *
f-ol | owi ng conposi tThire examphgr £l esta et ithe foepatartion of a

0.2 g Sodi Um%é&tﬁ%&@@rpwéﬁ{ﬁ <c%14 tMmulacion 2o} @ra&5 HC1 (1IN

g.s. to pH 4 Water stil eril to 20 n

Q her compdurfRMGH SFAREPER FORtRiH I %é}sélweﬁmmq%of formula I,

e.g., 2-amino-4-(4- fluoronaphtb- -yl)-6~isopropylpyrimidine.

« An injectable preparation buffered to a pH of 4 is
repared having the following composition:

10
Ingredients
Active Compound o 0.2 ¢
Sodium Acetate Buffer Solution (0.4 M) 2.0 ml

15 HCl (1N) g.s. to pH 4

Water (distilled,'sterile) g.s. to 20 mi

Other compounds of formula I, such as those prepared in
accordance with éxamples 1-10, can be used as the active
20 compound in the preparation of the injectable formulations
of this example.

EXAMPLE 16

25 This example il;ustrates the preparation of a
representative pharmaceutical formulation for topical
application coritaining an active compound of formula I,
e.g., 2-amino-4-(4-£fluoronaphth-1-yl)-6-isopropylpyrimidine.

30 Ingredients - ' grams
Active_compoﬁnd . . 0.2-10
Span 60 ' 2
Tween 60 . - -.. ' '

Mineral oil 5

35 Petrolatum ) " 10

Methyl paraben . ' ' 0.15



accordance with Exanples 1-10, can be used.as the active 20 conpound in” t.he
preparation of the injectable formulations of this exarrpl e. EXANPLE 1®& 25 .
This exanple illustrates the preparation of "a epresentative pharnmaceuti cal
formul ation for topical application containi 'n@:{ an active conpound of

formula I, e.g., 2-amno- 4a(.b f1 uor onapht h- 1-yl ) - 6- i sopropyl pyrimndine. 30
I ngredi ents Propyl par grans. Active gagound

> M neral oi | SRR (butylated hydroxy anisole) [ o 2'PB[Nreo A ‘
‘M neral oi '

10 Methyl par aber2Eex —_— 0 15 -83s. Bropgd

par aben 0 05 BHA (butyl ated hydroxy

ani sol e) 0]

G.s. to 100 5 ° “rlol ]fthe SB89%e i HIFRSHieRts, e¥ceRt YWaRes, aaee

comblned and heated to 60°C with stirring. A sufficient
quantity of water at 60°C is then added with v1gorous

N5

stirring to emulsify the ingredients, and water then added

g.s. 100 g.
10
Other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active
compound ln the preparatlon of the topical formulatlons of
this example
15 ’

EXAMPLE 17

This exampie illustrates the preparation of a
representative pharmaceutical formulation containing an
20 active compound of formula I, e.g., 2-amino-4-(4-
fluoronaphth-1-yl)-6-isopropylpyrimidine.

A suppository totalling 2.5 grams is prepared having
the following composition:

.25 _
‘Ingredients _ .
Active Compound | 500 mg
- Witepsol H-lS*. balance

( " triglycerides of saturated vegetable fatty acid; a
30 product of Riches-Nelson, Inc., New York, N.Y.)

Other compounds of formula I, such as those prepared in
accordance with Examples 1-10, can be used as the active
compound in the preparation of the suppository formulations

35 of this example.
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conbi ned and heated to 60[err]C with stirring. A sufficient quantlt— of
water at- 60[err]C is then added with V|gorous stirring to enuI9|fy the S
i ngredients, and water then added g.s. 100:g4.10 O her "conpounds of formul a
I, such as those prepared in accordance wth Exanples 1-10, can be used.as
the active conpound in the preparation. of ihe topical fornulations of this
exanpl e. 15 EXAMPLE 17 This exanpl e |IIu 5 preparatlon of a
representative pharnmaceuti calodent R Hotoid BARGS gEEane conpound
of fornmula I, e.g., 2-am no-4-(4- quoronaphth I-yI)

- 6-1 sopropyl pyr| mdine. A suppository totalling 2.5 grans i s prepared

havi ng the fol | owi ngTeenfeklewine de5cragesdirentrs vitiriov bi6dipouassay

500 ng Wtepsol ukk1bzing cloned 5-HT2p receptors Q%hﬁ@@ﬁbélledt&iéﬂﬂﬁcﬁﬁ'des

of saturated veget able fatty acid; a 30 product of 'Riches-Nelson, 1nc., New
York, N Y.)

Ad

Mouse NIH3T3 fibroblasts expreSSLng cloned S-HT2B .

receptor were maintained in Dulbecco's. Modified Eagle medium
10 with 10% Fetal Calf Serum and 250 Hg/ml G418 in 95/5%

02/C02. The cells were harvested usiﬁg 2 mM EDTA in
phosphate buffered saline (calcium/maénesium free) and
centrlfuged (500 g). The cell pellet was homogenized using
a Polytron P10 disrupter (setting S, 5 sec) in

15 homogenization buffer (Tris, S50 mM; Na2EDTA, 5 mM) and the
homogenate was centrifuged at 19,500 rpm using a

'~ Sorvall/Dupont RCS5C centrifuge with an SS34 rotor

(30,000-48,000 g, 15 minutes). The pellet was homogenized
(setting 5, 5 sec) in homogenization b@ffer and the

20 homogenate was centrifuged (30,000-48LU00 g, 15 minutes).
The pellet was homogenized (setting 5, 5 sec) in
resuspension buffer (Tris, 50 mM; EDTA 0.5 mM) and the
homogenate was centrifuged (30,000-48,000 g, 15 minutes).
The pellet was homogenized (setting 5, 5 sec) in a small

25 volume of resuspension buffer to give'apbroximately
1.5x108 cells/ml. The membranes were separated into 1 ml
aliquots and stored at -70°C. '

The-membraﬁes were thawed at_room temperature and

30 diluted with assay buffer calcium chloride§2H20, 4.5 mM;
Tris, 50 mM; 0.1% ascorbic acid). Speéific binding is at
least.SO%-oﬁﬁtotal binding with l.5xld§{cells per assay
tube. The membranes were homogenized;j#etting-s, S sec) and
then the homogenate was added to assaﬁﬁtﬁbes containing

35 (3H]-SHT (2x10710M) test compound (1x10~19-1x107%M) and
assay buffer (q.s. to 500 MA). The assay mixture was

ANENDED e
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Ct her conpounds of formula |, such as those prepared in accordance \M'.t h”
Exanpl es 1-10, can be used as the active corrpound i n the- preparatlon of . the
suppository fornmulations 35 of this exanpleg -84- EXAMPLE 18 d oned Rat
5- HT2B Receptor Bi ndi ng Assay The foll ow ng desgrl Fe; ?ln |dn Vi Lr?[ bi n]d:_ﬂng
assay 5 utilizin 5-HT].& re tors radi ol abelled w't err

5HT. yI\/buse NI FBTgnfq'nggg?as d ép%@Es? g°‘t':ﬁ)r?é’dl shem) EitFered epiter were

mai nt ai ned in Dulobé&cnolsymlfeﬂ@dnﬁagl preechkednel gWa’sb t08efetal v GaldesSerum

d 250 / 8 % L] | s. were harvested
32| ng 2 Lr?r”f%:)‘?’Anlhﬁ% oiéi%??%ug%?gghgg%%e (cérlhcel un% %g?\‘é RETI % S)ingRe

centrifuged (SOOWQ A2 Yp EMEERTWARC hdiRse Yz Bgansngiga b Rotert tve Pl O
di srupter (sefsti ﬁngerSfcszed)o isrecibﬁdshom@@mazc’:ttllv(ilaybuéf;g{néa'rdr§ e MV

Na2EDTA, 5 nM a g Lbes gﬁr&@&ﬁ niri ed.a 500 rpmusing a
Sor val | / Dupont RC5 centrituge Wt Sg’zf’%"(tﬁl’tg iBk117a2lon & °“ntlng
For each compound tested the concentration produci ng 50%

~+inhibition of binding (IC5(q) was determined using iterative
curve fitting techniques.

10
Proceeding as in Exam@le_l?, compounds of the invention
were found to have affinity for the 5-HT2B receptor.
EXAMPLE 19

15 "~ 5=HTpp S-HTop 5-HT2c Receptor Binding Methods

The following describes receptor binding methcds in
which ligands with high affinity for S5-HT2p receptors were
counter screened at S5-HT2p and S-HT2c receptors to

20 demons;rate_selectivity.

S~-HT2a receptors were };belled with [3H]ketanserin in

humén cortex, in Cos-7 cells expressing'a cloned human 5-
HT2p receptor and in NIH-3T3 cells expressing the rat 5-HT2p

25 receptor. For competition binding studies the ligand
concentration was approximately.c.l nM. For saturation
bindiné studies concentrations of radioligand ranged from
.0.01 nM to 2.0 nM. Assays were conducted in 0.5 ml of assay

h buffer,cpn:aining SO mM Tris-HCl, 4 mM calcium chloride, and

30 0.1% ascorbic acid (pH 7.4 at 4°C). Non-specifc binding was
defined with 10 mM unlabelled ketanserin. After a 60 minute
lncubatlon at 32°C, membranes were harvested onto filters
treated with 0.1% polyethylenzmlne and the bound
radiocactivity was determined.

35 '



(30,000-48,000 g, 15 minutes). The pellet :was honogeni zed (settl ng B
sec) in honogeni zation buffer and the 20 honngenate masncentr|¥uged
(30, 000- 48,000 g, 15 ninutes). The pell et wa$ hormogeni zed ‘(setfing 5, 5
sec) in resuspension buffer (Tris, 50 mMM ED R 0.5 mV) and the honpbgenate
was centrifuged (30,000-48,000 g, 15 mnutes). The pellet was honogeni zed
(setting 5, 5 sec) in Hymapp$ tHEES FSceRmEcss veresirhediled bofCes-T ccalide as
approximtely |. éé!s@&@bé&l %délﬁeﬁthﬁhﬁﬁéﬁlﬁﬁagﬁgﬁg‘% Fiiy 5‘5& 1.0

atiquots and stor %%serr nbr anes were

t enper at ur e- and § th‘ﬁt Wﬁ?f§§§a§°ﬁuﬂ%ﬁ‘dc’§| &Mypproyline and 0.1%
chloride[err] 2H escpbbid. &c vt 'Hbrscoﬁﬁeﬂﬂ&léﬁf%¥n§§?8rbtﬁdf@%f?he Specific
binding is at ¢l e t X S per assay
i ube. gThe marrbrg%eiég%e a"%oér?gltc%%tgé %set# d’nfmémg 8; dft%ﬁmtlﬂé for
honogenat e was aaééﬂré’é‘-%ﬁy‘dtlﬁseﬁééh?al mmg:menn:etu}m-l]eﬁl-ﬂams -HT
(2x1O[err]M testasgamonsh (OLoOESI ] nikx 10k Iddid:120d s:eé%vngf Claebdnga !

500 [err][err S tur S -85 - incuba
hour[s an]d[the}’l)flf"fg %@ @@gsr rH'IX Inc 2tions were for 120 mznutes at 4°C.

¢r-
I

10 5-HT2¢C receptors were labelled in choroid plexus, Cos-7
cells expressing the human S-HT2¢ receptor and in NIH-3T3
expressing the rat S-HT2¢ receptor.’ Assays were conducted
as described for the 5-HT27 receptor éxcept that the
radioligand was [3H]mesulergine. The radioligand

15 concenératipn for competition studies:was approximately 0.2
nM while for saturation binding studigsfﬁhe concentration

ranged from 0.1 to 18 nM. Non-specific binding was defined
with 10 UM unlabelled mesulergine.

20 Competition radioligand binding data was analyzed using
‘a four parameter logistic equation and iterative curve-
fitting techniques to obtain estimates of the IC5¢ and Hill

slope. Kd values, determined from saturation binding
studies were then used to calcdulate inhibition dissociation
-25 constants (Ki).

Proceeding as in Example 18, chppundszéf the invention
. were found to have affinity for the 5-HT2p receptor.

30 - EXAMPLE 20

LHIMW&&W

The following describes an in vi;:o functional assay
characterizing S-HT receptors - (the pupgtive 5~HT2p) in rat

35 stomach fundus longitudinal muscle.
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0. 1% pol yet hyl enei mine pre-treated glass fiber filtermats usimg.a’Brantel
cell harvester. The assay tubes were rinsed with cold assay.buffer-ahd.-"
dried by drawing air over the 5 filter-for-g§P-seconds. Radioactivity
retained on the filters was determned by liquid scintillation counting.
For each conpound t : ntration producing_50% i nhi.bijion of
binding (1Cerr]) Wae@{eggﬁ%a%]%t%g‘gggs%%%aﬁ e‘”fag is\?g 8&--95 ?F?‘f‘l'lr*’geqlt &&hni ques.
10 Proceedi ng Ba¥%em&hpl (1711988hpodnils. of. tRhadmacedt.i ohlderR2¥-Akid to
have affinity foe-idie & HE@ithal EeRkecl LEndQid8q o
5-HT[err] B 5-HT er%jyce:(%gce f%or Bi ndi n NEteEc)%g%TEg&fol I ovxfrnogr;n &ég'gg%gééslﬁ
receptor bi ndi 45 Rfs M SWAPERIEE YT Shi ghPR&f PRFITY “osr Tsmeredr r ]
receptors wete aulitley ssoripenedrat shspetdad vAtand bekbimg rdnsieaepeors to
20 denonstrate | v 3 \ner e e it h
[[err]H ket anse%c in ﬁ'tr# ﬁgu ﬁnggrgggﬁy{%?\ee%gﬁl\ggl'l sjrggp!f'e S|£r,¥g:h§e01"8ﬁed-
human 5- HT2A readepiadiniashati 3 7R H-BTR thel legvexpmenss nyexheansucsedTinrr] A
25 receptor. Fothe gpesddrideonfbpatgybisd udiods uMhe | i gand concentrati on was
approximately 0.1 nM For saturation binding studies concentrations of
radi ol i.gand ranged from . :

10 To test for antagonist actions concentration-response

-~ am

curves to 5-HT were generated in the presence or absence of’
the putative antagonist. Shild plots were generated to
determine the affinity of the antagonist. To test for
agonist the actions of the test compound alone, on the

15 isolated tissue strip were quantified. .

The compounds of the present invention were found to be
antagonists at the 5-HT2p receptor when tested by this
method. ' o

20
EXAMPLE 21 .
Anxio: F' ehavi

The fclloﬁing describes an ih vivo method for
25 determining anxioclytic activity by measuring the extent the
drug affects the natural anxiety_of mice when exposed to a
novel, brightly lighted environment.

Naive male CSBI/6J miée, 18-20 g, ére kept in groups of
30 10 mice in quarters controlled for sound, temperature and
humidity. Food and water are available ad libitum. The
mice are.kept on a 12 hour light and 12 hour dark cycle,
with lights on at 6:00 a.m. and off at 6:00 p.m. All
expe;iments begin at least 7 days after arrival on site.
35



~mme - *'

0.01 nMto 2.0 nM Assays were conducted-in 0.5 m of assay buffer. : .
containing 50 M Tris-HC , 4 nM cal ci um chl oriide, and 30 0.1% aSCOI_’bI C.
acid (pH 7.4 at 4[err]C). Non-specifc-bi ndfhg was deflned with 10 nM

unl abel | ed ketanserin. After a 60 mnute incubation at 32C, nenbranes were
harvested onto filters treated with 0.1% pglwetgyeni m ne and the bound

r adi oact|V|ty was determ ned. 35 .286-_ Human S5-HI[err] B receptors were

| abelled in Cos-7 cells as describ =a e radioi i gand: was
[[err] H 5-HT. and that t he assay buffer cont ai ned 10 nmM par gyl i ne and 0.1%
ascorbic acid. For S b oli
concentration was ap%?om nj%altt&éﬂ%g 1:1%9&%/1%\% ?'% wg?u?r§$%¢1 ng st udi es
f he concent r it | SR FMIFidG FﬂF@lPﬂ‘th%e# ftrhGnﬁEmBSOIP% ayaed hhbn specific

* binding was defiDgigivdudl HomVh8dtdtivd Naitakhess M@rﬁéiéﬁrigg)tﬂhngkgénél
4[err] C. 10 5: I-‘g%ﬁrg]eCre tors. were |l abelled in choroid plexus,
Cos-7 cell's expPRR<FH At Rifais- #FFEST éhﬁécgﬁ?‘ﬁs arf, “i""rF?\IIaF‘i-tST3
expressi ng t he«shtorsiddllar tr€arénepvirh ats sddicnive sudmshmtcad and then
abruptly ceasing the treatments.

10
Naive male BKW mice (25-30 g) are caged in groups of
ten in quarters controlled for sound, temperature and
humidity. Food and water are available_ad libitum. The
mice are kept on a 12 hour light cycle and 12 hour dark
15 cycle, with lights on at 6:00 a.m. and off at 6:00 p.m. All
experiments begin at least 7 days after arrival on site.

_ Levels of anxiety are determined by the two-compartment

exploratory model of Crawley and Goodwin (see Example'14).

20 Anxiolysis is seen as a general increase in exploratory
activity in the lighted area. 2An increase in exploratory
activity is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the
center of the lighted area), increased or unaltered

25 locomotor activity (number of Qrid lines crossed), increased
number of rears and decreased tlme spent in the dark - '
compartment.

Increased exploratory actzvzty in ‘the lighted area is
30 lnduced by treating the mice for 14 days with ethanol (8.0 %
" w/v in drinking water), nicotine (0.1 mg/kg, l.p., twice

daily) or cocalne (1.0 mg/kg, i.p., twice daily).

Anx101y513 ls assessed ‘1, 3, 7 and 14 days after

commencement of the drug regime. The treatment is abruptly
35 ceased and exploratory activity in thefiighted area is

determined 8, 24 and 48 hours thereafter. Vehicle or test



as descrrbed—f—or*t—he 5- HT[ ©err] A receptor except that the radiolr gand was

[[err] H mesgd ar: adl ol igand 15 concentration for corrpetlllon '
studi es Waa ) mw .2 nMwhile for saturation binding sttdies the
concentratl QN ¢ ange sonk0.1 to 18 nM Non- spgeific_hinding defi ned
with 10 [err] M unl abel | ed mesul ergine. 20 TEISSHEET iHAS BEEN P! i gand

bi ndi ng data was anal yzed using a foucLARM3net dr | ogRBpRliAGERTUati pn and
iterative curve- fitting techniques to obtain estt err] and

H 1l slope. Kd values, determ ned from saturation binding studies were then
used to calculate inhibition dissociation 25 constants (Ki). Proceeding as

in Exanpl e 18, conpounds AfcdSourty6Mthedprmi@ag; found to have affinity for
the 5-HT[err]B receptor. 30 EXAMPLE 20

5-HI[err] B Receptor Tissue Based Functional Assay The foll owi ng descri bes
an in vitro functional assay characterizing 5-HT receptors (the putative
5-HI[err]B) in rat 35 stonmach fundus Iongltudl nal nuscl e. -87 -

Y\

wherein said compound is a 5-HT .5 receptor antagoniét, and further wherein:

R' is hydrogen, C4-Cyz-alkyl, hydroxy-C;-Ciz-alkyl, C3-Cg-
cycloalkyl, C3-Cs-cycloalkyl-C 1-Cg-alkyl, Co-C12-alkenyl, C1-Ce-thioalkoxy,
halo, fluoro-C4-Cyz-alkyl, phenyl-C1-Cs-alkyi, optionally substituted by C ;-Cs-
alkyl, C-Ce-alkoxy, hydroxy, nitro, C-Ce-fluoroalky! and halo; -NR°R’, -CO,R®
or -O(CH_2),R®, in which

nis1,2,or3;
Rs and R’ are independently hydrogen or C ;-Cg-alkyl;
8 is hydrogen or C4-Cg-alkyl; and
R is hydrogen, C,-Cg-alkyl, hydroxy, hydroxy-C1-Cs-alkyl C2-Ce-alkenyl, or
-- Cy-Cs-alkoxy;

R? is hydrogen, C1-Ce-alkyl, C1-Ce-alkoxy, halo, or C4-Ce-
fluoroalkyl; ' '

. R?® is'phenyl, thiophene, naphthalene, anthracene,
phenanthrene, quinoline, isoquinoline, 1,2,3,4-tetrahydroquinoline, rndole,
2,3-dihydroindole, 1H-benzo[b] azepine, 2,3,4,5 -tetrahydro-1H-
benzo[bjazepine, 2H-benzo[1,4] o;xazine, 3,4-dihydro-2H-benzo[1,4] oxazine,
1H,3H-benzo[de]isochromene, '6,?';8,9-tetrahydro-5-oxa-9-
benzocyclohepfane 2,3-dihydro-1,4-benzodioxane , optionally substituted by
C1-Ce alkyl C1-Ge-alkoxy, hydroxy, nitro, C4-Cs-fluoroalkyl and halo;

This Sheet Has Been Reﬂlaced ' : | . NE“DED S\’\Eg
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The (ull' ME was set up as descri bed by Baxter et -al - '(:1994),
Brlt m‘mmm 12, 323-331. ; nal muscl- e- wer e

+=PS u
obt.ai rfed.¢f r m:¥ he® st'onach f undus .of rﬁllgsﬁg d‘U@ by rats.-The "nucosa
was removed 5 and the strips were syspendBEPMICER a refting tension of 1
gramin oxygenated Tyrode sol ution. e tenperature was mai ntained at 37C,

and the experinents \NereRfcis]dydt@E@n; C{ClealRyICEREA- (prcg.glgyl%mr éﬁ 8nse
. 10 actjons ‘concentr

carves to - r4RatARHEYG e M EiBrlichite bV XicRiRe b e bussopliyband e

ant agoni st.  Stalbphydroxy-GeCe-atiyh € (@) el -Co-atled, or (OB ) NR%H | invkjghof the

antagoni st. To test for C of the test corrpound al one, on
the 15 isolated tissue goém ﬁ‘ﬁe eoljgné ﬁh?ed -The conpounds of the present

i nvention were found toRb@ndrﬁ{a@f@mmregm ot h@ 1stalkydy afd® r ecept or when
tested by this nmethod. 20 EXAMPLE 21 Anxi ol ytic Behavi or Assay The

foll owi ng describes an ipgvivo nethod for 25 determ ning anxiolytic
activity by neasuring thE‘ é&h%WP%ﬁé"’(ﬁ-‘rﬂ@?éHtht S the natural anxiety of

m ce when expqgsredided that:
(i) when R%is naphthyl, indol-1-yl, or 2,3- dihydroindol- 1-yl and R2 R*and
R® are all hydrogen, R' is not methyl;
(i) when R® is phenyl or naphthyl, R is not
-NR°R’;
(i) when R®is phenyl, R?is not C,-Cs-alkoxy, and R' and R? are not halo;
(iv) when R®is phenyl and R' is H, R?is not methyl and
(v) when R®is 1,2,3,4-tetrahydroquinolinyl, R * and R°® are hydrogen;
ora pharmaceutlcally acceptable salt or N-oxide thereof.

2. The compound of Claim 1, wherein R* and R® ere hydrogen or
C1-Cs-alkyl.

3. The compound of Claim 2, wherein R’ is C,-Ce-alkyl, fluoro-
C1-Cy2-alkyl, or hydroxy-C1-C1g-alkyl and R®is 1-naphthyl, optionally
substituted by C,-Ce-alkyl, C;-Cg-alkoxy, hydroxy, nitro, C4-Ce-fluoroalkyi and
halo;
or a pharmaceutically acceptable salt or N-oxide thereof.

- 4. The compound of Claim 3, wherein R’ is methyl, R? R*, and
R® are hydrogen, and R® is 2- methylnaphth-1-yl, namely 2-amino-4-(2-
methylnaphth-1-yl)-6-methylpyrimidine, or a pharmaceutlcally acceptable salt
or N-oxide thereof :

‘5. The compound of Claim 3, wherein R’ is isopropyl, R?, R®,
and R°® are hydrogen, and R® is 4- flucronaphth-1-yl, namely 2-amino-4-(4-
fluoronaphth-1-yl)-6-isopropyi-pyrimidine, or a pharmaceutically acceptable
salt or N-oxide thereof.

This Sheet Has Been Reﬁlaced j
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novql i L. ed environnent. Naive male CSBLLGJ nmice, 18-20 g, are
kepa,'mngnﬂgmmmuﬁtlo mce in quart ¢rgISc SHEETOHABMBHENr! sound, tenmperature
and humedi Ly w nd water are avall abl eg@giAtEfPi tum| The ‘m ceare. kept
on a 12 hour light and 12 hour dark c - rgits—on at 6:00 a.m and

off at 6:00 p.m Al experiments begin at | east 7 days after arrival on
site. 35 WO 97/ 443265. The compound of Claim 5, wherein the N-oxide is at the 1-

PCT/ EP97/ 02454 -.88 - t ar at 0 etecti chapges.in
cxcpl or at 1 on | oSk ARty BHHreRR: £ oL oD LBt T SR <
simlar to thaxidg. Crawl ey and Goodwi n (1980), as described in Kilfoil et
al., cited previously. Briefly, 5 the chanber consists of a plexiglass box
(44 x 21 x 21 cm), divided into two chambers by a bl qc_k pl exi gl ass
partition. The partitioh dheicemrpundefGlaine Bawberain Eoris dr fiwow-13 x 5 cm
openi ng t hr ougRethbicfhylf RE AL es@ RBareSHR RY '_? ﬂyfp_ ryhas cl ear
sides and a whi tgvfloo'r, A T "Uor escent {%getrgga@'ﬁlﬁig%? gghv@{bt gl_}lzg’qed above
t he chamber s mlmgsamﬁ'@-4-(4-ﬂuoronaphth-1-yl)-6-(1-ﬂuoro-l-methylethyl)- pyrimidine,

or a pharmaceutically acceptable salt or N-oxide thereof.

8. The compound of Claim 3, wherein R' is 1- hydroxy-1-
methylethyl, R%, R*, and R® are hydrogen, and R® is 4-fluoronaphth-1-yl,
namely 2-amino-4-(4-fluoronaphth-1-yl)-6-(1-hydroxy-I-methylethyl)-
pyrimidine, or a pharmaceutically acceptable salt or N-oxide thereof.

9. The compound of Claim 3, wherein R"is 1- fluoro-1-
methylethyl, R% R* and R’ are hydrogen, and R® is 4,6-difluoronaphth-1-yi,
namely 2-amino-4-(4,6-difluoronaphth-l-yl)-6-( I-fluoro-l-methylethyl)-
pyrimidine, or a pharmaceutically acceptable salt or N-oxide thereof.

: 10. The compound of Claim 3, wherein R' is isopropyl, R? and
R* are hydrogen, R°® is methyl, and R® is 4-fluoronaphth-1-yl, namely 2-
methylamino-4-(4-fluoronaphth-1-yl)-6-isopropylpyrimidine, or a
pharmaceutically acceptable salt or N-oxide thereof.

- 11. The compound of Claim 3, wherein R’ is 2- methylpropyl, R?,
R* and R°are hydrogen, and R3is 4- fluoronaphth-1-yl, namely 2-amino-4-
-{4-fluoronaphth-1-yl)-6-(2-methylpropyl)- pyrimidine, or a pharmaceutically
acceptable salt or N-oxide thereof. :

12. The compound of Claim 3, wherein R' is tert-butyl, R?, R®,
and R° are hydrégén, and R? is 4- fluoronaphth-1-yl, namely 2-amino-6-( tert-
butyl)-4-(4-fluoronaphth-1 -yl)- pyrimidine, or a pharmaceutically acceptable
salt or N-oxide thereof. |

13. The compound of Claim 2, wherein R' is C;-Ce-alkyl and R®
is optionally substituted indole, or a pharmaceutically acceptable salt.or N- -
oxide-thereof.

Sheet Has Been Reﬂlaced i o NE“D@
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onlm‘\“\l“mm \I\l“\“\rhe Di gi scan Aninmal Activity Mnitor System R).(YZCIVI16

O - Fech Ef‘ec?ronlcs) records the—expt ivity of theIm ée within
the test chanbers. 15 Prior i aH&Q Bﬁénﬁ%ﬁ the study tHé mice are -
given 60 min to acclinmatize to the Iabor&ERhAQ Rnyi ment. After a nouse
receives an intraperitoneal (i.p.) Tnfection of either test conpound or
vehicle it is returned 4. iThe doneourehef GBIarmaSlﬁlhErelnmeismemtamma Bfi od.

Toni tored for A ar® hgRid shERIEMA . hafely SO -ifR4v)-

expl oratory ackmethylpyrimigiae) @rganpbarraawtlcaw aceaptable salt andyroaidat theyedts

fo the Sark chamber whey %;‘”ea;ea%g'@;tjacpbg e Eclaog;g} ‘E@‘ “g dhted %”‘f
5 c IS p

e A T L R

conpar t nent . L PbIMYE "F‘ﬁ@e‘btl‘ )5@90?9?91??(“% %F?"@'ﬁéﬁ e anxi ol ytic
behavi or when test ed by this method.

- 16. A process for preparing a compound of the formula 1:

et e - ) 4

\\l\\\\\\\\\\iﬁiiﬁfﬁii“’ ey

wherein:

o R’ is hydrogen, C4-Cyz-alkyl, hydroxy-C;-Ciz-alkyl, Cs-Cqg-
cycloalkyl, C3-Cg-cycloalkyl-C;-Ce-alkyl, C,-Ciz-alkenyl, C4-Cg-thioalkoxy,
halo, fluoro-C1-Ciz-alkyl, phenyl-C;-Ce-alkyl, optionally substituted by C ;-Ce-

‘alkyl, C4-Ce-alkoxy, hydroxy, nitro, C-Ce-fluoroalky! and halo; -NR°R, -
CO.R?, -O(CH,).R®, in which
nis1,2,or3;
* R®and R are independently hydrogen or | C 1-Ce-alkyl;
'R®is hydrogen or C4-Ce-alkyl; and |
= R%is hydrogen, C;-Cg-alkyl, hydroxy, hydroxy-C,-Ce-alkyl, Co-Cs-alkenyl, or
C;-Ce-alkoxy;

_R? is hydrogen, C,-Ce-alkyl, C1-Ce-alkoxy, halo, or C1-Ce-
fluoroalkyl; '

R® is phenyl, thiophene, naphthalene anthracene,
phenanthrene, quinoline, isoquinocline, 1,2,3,4 -tetrahydroquinoline, mdole
2,3-dihydroindole, 1H-benzo[b]azepine, 2,3,4,5-tetrahydro-1H-
benzo[bjazepine, 2H-benzo[1,4]oxazine, 3,4-dihydro-2H-benzo[1,4]oxazine,
1H,3H-benzo[delisochromene, 6,7,8,9-tetrahydro-5-oxa-9- '
benzocycloheptane, 2,3-dihydro-1,4-benzodioxane , optionally substituted by
C;-Ce-alkyl, C4-Cg-alkoxy, hydroxy, nitro, C4-Ce-fluoroalkyl and halo; |

£l
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89 EXAMPLE 22 Wthdravval Anxi ety Assay The followi ng describes an in vivo

roc ni ng amel i or@t+oeh th ons .caused by -
\F/)Vlth mer“ﬁuuﬂmwnl ve substancesﬂ‘ﬁ§ %Eéluﬁ@égm extent the drug

af ects the tan®i ey that occurs in i ce &EPLACE N op ally treating with an
addi cti ve substance and then abr upt Ceasl ng the treatnents. 10 Naive nale
BKW m ce (25-30 g) are caged in groups of ten in quarters controlled for

sound, tenperature and IRfrisd Uyogéfp@jl @élglkwh‘jéng[(ﬁ @/adéljgﬁbé@@ I ;:bi tum

Themceareke n a 12_.h ght cyc le, with
lights on at 6° @'(’th uted By G gjf']er ' Y' @&P -alkaxy, WFO’@xﬁEM ferfosTluergiatkyhand east
.7 .days after ahaloyhlydmoxysCi-Cs-dilexteC pC,«ﬂgxalmﬁyo.an}-%mmq?n’nﬁgwﬁwht he

t wo- conpar t ment expi ora |§'a gb IQ y and odw n (see Exanple 14).
20 Anxiolysis is seen E r@ge in exploratory activity in the
lighted area. An i ncreasFia and Bxp@hﬁdt@ggnmt&v@&-alhyls aneff | ected by increased
latency (the time for the nouse to nove to the dark chanber when first

pl aced |n the cénter of tge | i ghted area), increased or unaltered
is hydrogen or Ci- a-alkyl;

provxded that: -
(i) when R®is naphthyl, indol-1 1-yl, or 2,3- d:hydromdo! -1-yl, and R R* and
R® are all hydrogen, R is not methyl;
(i) when R? is phenyl or naphthyl, R' is not
_ -NR°R’; |
(i) when R®is phenyl, R?is not C,-Ce-alkoxy, and R' and R? are not halo;
(iv) when R®is phenyl and R is H, R? is not methyl; and
(v) when R®is 1,2,3,4-tetrahydroquinolinyl, R * and R® are hydrogen;
or a pharmaceutically écoeptable salt or N-oxide thereof; which process
comprises reacting a compou’nd of formula (4)

~ with a boronic acid derivative of formula (5), i.e., R*B(OR") to form a
compound of formula | where R, R? and R® are as defined for formula I, R*
and R® are hydrogen or C-Ce-alkyl and R™" is H or me_thyl.

17. A process for preparmg a compound of the formula |
comprising of reacting a compound of the formula (6) -

Sheet Has Been Reﬂlaced '
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25 | ocomotor—activity (nunber of grid lines crossed), increased- nunber of
rears and decreased tine spent in the dark conmpartment—lncreased - .
expl ora Imﬂu"l w“u the |ighted arpauissSBEET HASEENDY treating the mice
for- (8.0 %wv in drlnkﬁmm@ger) ni cotine (0.1
ng/kg, . p-, t'wi Ce 5alry) or cocai ne (l~0-—rgrxe; P Tw ce daily).
Anxi ol yS|s s assessed 1, 3, 7 and 14 days after commencenent of the drug
regine. The treatnment is abruptly 35 ceased and exploratory activity in
the lighted area is determ ned 8, 24 and 48 hours thereafter. Vehicle or
t est WD 97/ 44326 N, SO0,CH, : PCT/ EP97/ 02454
- .90 - compounds are adm ni stere ur t he vmthdravval phase by
i ntraperitoneal inhjection. Responsds are represented as inhibition of the
decrease in anxiolytic behavigr.&ft e ethanol, cocaine or nicotine
treatnent is ceased. 5 The conpounds|of the present I nvention show
anelioration of the synptons caused By w t hdrawal from

with a secondary amine of formula NHR*R® to forma compound of formula I,
where R, R% R®, R* and R® are as defined for formula I.

18. A process described in claims 16 or 17 further compris.ing
reacting a compound of formula | with an oxldlzmg agent to give an N-oxnde
ofa compound of formula I.

19. A process described in claim 16 or 17 further comprising
reacting a compound of formula | with a strong acid to give a
pharmaceutically acceptable salt of a compound of-formula 1.

20.. A process described in claim 18 further comprising reacting
an N-oxide of a compound of formula | where R’ is alkyl with a carboxylic
anhydride to give a compound of formula | where R‘- is hydroxyalkyl or
alkenyl; optionally followed by reacting a compound of formula | with a strong
acid to give a pharmaceutically acceptable salt of éﬁ compound of formula I.

21. A compound as claimed in any one of claims 1 to 14 for use
~ -as a therapeutic agent.

22. The use of a compound as claimed in any one of claims 1 to
14 for the preparation of a medicament for the treatment of a disease state
selected from the group: :
generalized anxiety disorder, panic disorder, obsessuve compulsive
disorder, alcoholism, depression, migralne hypertenswn sleep disorders,
anorexia nervosa, and pnaplsm ‘ -

28. A method for treating a mammal havmg a disease state
whichis alleviable by treatment with a SHT »5 antagonist, which comprises

33l
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addi ﬁmm when t est ed by this nethod. ~ PCT/ EP97/ 02454 1. A
conp umr mw lal: [err] BceSHEa As @EENqund is a 5-HI2B receptor
ant agdni &t,, t-ard fsur #her wherei n: errfE{Pf.Agﬁﬁjmge Cerr]-Cerr]-alkyl,
hydr oxy- C[err] Clerr]-alkyl, (ert i rall kyI
derr]-(err]-cycloal kyl - C[err] C[err]- aIkI Cerr]-Cerr]-al kenyl,

d err] - d er r ] administeting to nan@mmalumﬂ@e@f@rept atherapettieglly effective amount
phenyl - qerr]ofq86#1}:0%&)&5,cl&aﬁﬁé&ﬁaddeor%'BﬁélhmNobm Cerr]-Jerr]-al kyl,
Cerr]-Cerr]-al koxy, hydroxy, nitro,” (Jerr]-Cerr]-fluoroal kyl and hal o;
-NR[err]Rerr], -CJerr]Rerr] or - O(CH[err])nR[err] in which nis 1, 2,
or 3; Rlerr] and Rlerr] are independently hydrogen or Cferr]-Clerr]-al kyI
R[err] is hydrogen or CJerr]-Clerr]-alkyl; and Rlerr] is hydrogen,
Clerr]-Cerr]-alkyl, hydroxy, hydroxy- C[err]-C[err]-aI kyl ,

Cerr]-Cerr]-al kenyl, or Jerr]-Clerr]-alkoxy; Rerr] is hydrogen,
Cerr]-Cerr]-alkyl, halo, or err]-CJerr]-fluoroalkyl; R err] is phenyl,

t hi ophene, napHt hal ene, ant hracene, phenantrene, qU|nol|ne i soqui nol i ne,

1, 2, 3, 4-tetrahydroi soqui noli ne, indole, 2,3- dihydroindole, 1 H benzo[1l

, 4] oxazi ne, 3, 4-di hydro-2H benzo[1l , 4] oxazine,; 1 :

H 3Hbenzo[ de] i sochronene, 6, 7, 8, 9-tetrahydro-5-oxa-9-benzocycl ohept ane,

I
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— BE AL Yo A @ anb)
Shal | y substituted by . . PIT.ACEMENT S.HEETich,
C[err] C[err al koxy, hydroxy; nitro, : '
“:_a[z F Rlerr] is hydr@gen :

_ 'eny -C[err]- {err]-al kyl, optionally substltuted by
err]-al ky}, ”rc..]sp[errj- | koxy, hydroxy,-nltro

Jerr]-fluotoal kyl and hal . dhydroxy--Clerr]-Cerr]- aIkyI -
:mr]qewmew or-MHeHDMWMH]NHr]|nVWChmisan

o Rl ey ] ¢brL. aL5, hydiag ergls et} ALKy
1 PC??IE&’Q‘ /O?Zfrs Z%%dr % |bs](ﬁy rogensgrg er r%\qéer qe J’ %
:ed t hat : (fapnthvimeh ) RPEFAP RS- Aaphtasy L —CPﬁﬁﬁﬁoiteyqsefﬂ- gugkne .

0indol - 152 4bar i %s BhcaBdcBEers] Rh@oakkshydrogen, RL is not
= (0) mhen F{err] i s phenyl or naphthyl R err] |s not

(i i i JursiHen SEERLES 8 phaR§t, ?ﬂ?ﬁﬁﬂcﬁ &5focescribed
fC[err,] a:l-kmcy-A-aEQORper,r]GOaththcq aoe ARGE0REED;, WOVA- awmsﬂ[err]
yl tang ?;r@madlﬁzl-*s %@L&l;ggaﬂgi,mr@iml1,o~£whg, when .- E"E@éé-}% s

et rahydr.oqui hol I.n err Qgen Vi en

o oot KRB o855 kbt 1S AR oR 262 ohal o oRretFHadaror s
ogen; DE-A-2253 5525 and 2P-A- 0.1«770 Aac;t;oral;« WO-A-8832400
discloses pyrimidine derivatives that .are CRF rscegtor

Q) I

» antagonists. . Other ;y:;midine
derivatives are described in Marxriallia ez 2l., J. Crg. Chem.,
25, 647-548 (1960); Zagulvaeva et al., Izv. Sib. otd. Akac.
Nauk SSSR, Ser. Kaim. Nauk, 4, 27-31 (1890); Essawy ec al.,
Zgypt. J. Chem., 37(4), 423-31 (19¢4);°U.S. Patencs Nos.
4,543,248, 4,619,933, 4,665,077, 5,002,95L, 5,147,875 and
-3 5,223,505, and European Patent Publication No. - [EP] 459 830;
EP-A-0210044; A-0521471. _
One aspect of the iavention ¢c§cerns compounds
represented by formula I: -
20 al
N-B N L
-~ \l‘/ \Rs :
© a2 > N
25 ]3
wherein: N .
R! is hy&rogen, alkyl, hydrqualkyli cycloalky1, -
cvecloalkyl lower alkyl, alkenyl, thiocalkyl *, halgs,
.. fluorocalkyl, opticnally substituted phenyl lower alkyl,
* _NRSR?, -CO,R', -O(CH,).R’, in which
| nis 1, 2, or 3;
RS and R’ are independently hydrogen or lower
alkyl:; :
35 R! is hydrogen or lower aI%yl; and
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(vii) when Rerr] |REPI@A@ T is not.Jerr]-Cerr]-alkyl or 'ENT SHEET
hydr oxy; or a phar npcy Leptjabl e salt or N-oxide:thereof. 2. The~
conmpound of Caiml /vheé;&i n R[._err] nd Rlerr] are hydrogen or @ ™. " ".. ¢
‘Cerr]-Cerr]-alkyl urd Jof Caim2, wherein Rerr]is °° °*
Clerr]-Clerr]-alkyl} unroC[err] Cljerr] -al kyl , .or :

hydr oxy-C[ err] - C[err] al kyl, and enqr] is l1-naphthyl, optionally

substituted by J errt—€-erelealkyl . d err]-gferr]-al koxy, hydroxy, nitro,

Cerr]-Cerr]-fluor oaI kyl, and -hal o; or a pharnmaceutically acceptable salt -
or N-oxide thereof. 4. The -c"orffr)fﬁrrﬁEQﬁ d-QWﬁ’rSa-\M'}elremvaf:ekrf] SrarRtay|
Rerr], Rerr], and R[er:(d‘w@%eahxdrogeawea.n £ ; meet hylnaphth 1
-yl nanerZ am no- %2 mathxlna th1- rrefhy pyrlmdrl'nae‘

phar maceut i cal Iy ‘a%cla}S A6EE S al<CWET I%-GScl’de ﬁEﬁe‘ofa‘ G:x'xhenabopouad%ﬁ,,er
C aim 3, wherecauBfrerlkys; i sopropyl, Rlerr], Rerr], and Rerr] are

hydr ogen, and R[Jerr] Is 4- fl uoronaphth 1 yI narrely 2-am no-4-(4-

f 1 uor onapht K- 1 X yR§- entsignably - pyeswidiined @r"}el phanewc ebiinc @vsidyl,
accept abl e sal t‘_“_er{\bpmge theLgoh.. 6. The corrpound of Claimb5, wherein the
N-oxide is at the 1-° position, narrely 2-am no-4- (4-f|l uoronapht h-1

-yl )-6-isopropy pysi RYRGRISS N-Loeaealityl LTheROppahdYosubisgiimigadher ei n
Rlerr] is 1 -flug,1l-towethyheihyl hv@':@:rw{} 1BL,gr-r]a,1_;@r1d Rlerr] aLe

hydr ogen, and fl ;uorana ht h- -92-
yarog R} ddegr,t I uoranag!
RN m is an integexr of 1-5; andé
5’ R® and R’ are hydrogen or lower alkvl; and

R® is hydrogen or lower alkyl;

crovided that:
(1) when R? is naphthyl, indol-1-vl, or 2,3-
dihydroindol-1-yl, and R?}, R' and R® are all
hydrogen, R! is not methyl;
(ii) when R?! is phenyl or naphthyl, R! is not
-NRR’; |
(iii) when R® is phenyl, R? is not lower
alkoxy. and R' and R? are not halo;
(iv) - when R® is phenyl and R! is H, R? is not
methyl; and

¥ (v) when R? is l,2,3,4-tetréhydroquinolinyl, R*

2 and R® are hydrogen;

“(vi)  whenR%is phenyl, substituted by methyi, methoxy or halo, R* and/or
R® are hydrogen;

(vii()  when R%is thiophen, R' is not C1-Ce-alkyl or hydroxy:
3q °F @ pharma

. b
Ceutically acceptable salt or N-oxide thereof

i3

1A
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PCT/EP97/ 02454 na RERLACEMENS. SHEBTF | uor onapht h-1 -y1) - 6- (RE%CEMEN-T SHEET.

-ftuoro-1-nethylethyl)-pyrimdine, jor a pharnmaceutical Iy accept .ab'-l_e"sal t or
N- oxi de thereof. ThepoRrmeed bfl Claim 3, wherein Rierr] is 1- =
hydroxy-1- nmethyl ¢thyl, Rerr], Hefr], &nhd R err] are hydrogen, and R3 is
4-fl uoronapht h-1 jyl—Tamety=2=am np- 4- (4-fl uoronaphth-1 -yl)-6-(1 _

- hydr oxy- | - met hy| ¢t &y o~ pysi-medhael - bra aspharmreautitabl yz aveaptabl e sal t
or N-oxide thereoks, 9o -sagpeynd: o al m3,c wherei g R err] is 1-
fluoro-1 - rrgt S/Téf"ﬁ%,%%e’r‘rﬂg?f_ %‘r‘r‘%’, c‘;lél’n"él' _F%['e’r_‘r:]-‘ar'éjh‘y'dr ogen, and R[err]
i's 4,6_dif|UOTOnaphgﬂ;gp:%ngl,ﬁaﬁepydrc*ZE-qu;zol;:-l-yl)- _ o
2- am no- 4- ( 45 Sagix L ver onaniid)- ir.yl.) 161 (k=1 hsiore| - methyl ethyl)- pyrinidine,
or a pharnpmceuticglly.acceptable salt or N-oxjde fhereof 510, . The conpound
of- G aim3, wherefn®RFerT] Aeopr bpyPe=R 11 ORI arE " Rychogem R err]
is nmethyl, amd)REerthiésnd- fd.gor atapbthyl.43d; nanely 2- :

B4

net hyl am no- 4- (4- £l_yge opaphth-,L vl 6= bs0Rr opyi Ny r-i m.dine, or a

phar maceuti cal | y_éc(g:"se)"ﬁfgb eE‘s'eﬁ tc"fg‘]F/).‘l\Lgo;'l'd%“f'hé/eT‘e’bf'. *T17 The conmpound of

d ai m 3, -wheferR>REePFPReiovriridipropRt 3- RE®ET354°Rlerr], and Rlerr] are
hydrogen, and R[ eklbLnkScds- {{UonQRaphtRadngyl;, Qanelye-2-am a0s da{Ar-: -

f1 uoronapht h-1-yl) - 6-(2- et hyl propyl ) -pyrinidinge., or a pharnaceutically
accept abl ¥ s¥rt ‘GF“‘R-C%'%FE%’%‘ "pze"t?f'. '21? +ﬁé€6r‘rf)bu?1%"of Claim 3, wherein
Rlerr] is tert-butdd(3.RFéinyedRiBivg:inandaREert] - enduiilagénpciand R3 is 4-
fluoronapht h-_l, =y s;amely 2-amno-6-(tert-

(2-(3,4-éihvdro~28-guinolin-1-vl) ~gvrimidia-4-
'_ : vlimechylamine;

13 2-amino~-3-mechyl-4-(

azrahvérg-penzciz]azepin-

]
'l
w
+>
o
o
N

2
L-vl)-pyvrinidine, m.p. 132.

2-amino-4-(2,3-dihvéro-henzcec(l,4loxazin-4-yl) -

20 é&-methvlpvrimidiae, m.p. 1L77.7-178.3°C;

2-amino-4-(2-methyl-2,3-dihydro-indol-1-yl) -
6-methylpyrimidine, m.p. 182.9-183.4°C;
25 . 2-amino-4-(3,4-dihydro-2H-quinolin-l-yl)-
6-methylpyrimidine hyd-ochloride, m.p. 261.5-262.3°C; and
2-amino-4-(3, 4-ihydro~1E-isoquinolin-2-vyl} -
6-methylpyrimidine, m.p. 142.2~143.3°C.

oC

10 c. ﬂvang—,:icg gg I whg,‘g Rl ;E g'-!'. oxo Sl {s !-‘:rg'«acnn_
3;_15 1, 4-Dihvé=0-2¥-0Ouinglin-l-vl _and 35 andé 3;;;;2

Wi -

1,2,3,4,-tectrahydroguinoline (2.65 g, 20 mmol) and
2-amino-4,8-dichloropyrimidine (3.30 g, 20 mmol) were

(W)
W

dissolved in 10 ml of N,N-dimethylformamide (DMF), and the

antire solucion was heatsd to 70-%0°C for 24 hours. DMF was

AENDED SHEE!



butyl) 4- (4- ;Lunr onapht h-1 -yl)-pyrimidine,.or a phar rraceutl%%;lngMENT'SHEET
acceptabl e 's depihef eof . 13. The corrpound erein
Rlerr] islo REPMOMH%W] is optionally substit 85{%@'72‘8%'43‘&’25
claimed in cla phaf nceutical | y acceptable salt or N-oxide

t her éof . 14. T1e?c6ﬁ5ﬂ&ﬂ989of qg aim]c M%ereln R[err] |S*11‘e~t~4°ry4 and. R[err]

Rlerr] and RfeLr]l_are hydrogen, and I s i-ndol -

2-am no-4- (1{ Hindol - 4-yl')-6- 4net hyl pyr| m dine, or a ph ﬁ

accept abl e sbHt—er-Neoxide fhdreof. 15. H[”HH"I
2- am no- 4- (6- met hyl acenapht en-5-yl ) -6-net hyl - pyrim d| ne

2- ami no- 4- (acenapht en-56- Alcpneoundf dipy formula i di ne; PCT/ EP97/ 02454

2- am no-4- (acenaphen-5-yl)-6-net hyl - pyri m di ne;
6~(3,4-dihydr042H-quineIin 1 -yl)-9H purin-2;yl am ne;

2- am no- 5- ( 6- met hyl - 4- napht h- 1-yl’) - p¥;|n1d|ﬁ 2-yl am no) pent anoi ¢ aci d;
4- (4-fluoronaphth-1 -yl)-6-isopropyl P13 Nqﬁ n-1 -yl)- pyr|n1d|ne
fumarate; 4-(4-fluoronaphth-1 -yl)-6- 5 b ppyl - 2( pi peridin-1
-yl)-pyrimdine; 4-(4-fluoronaphth-1R 3

-yl )-6-isopropyl - 2- nor phol i no- pyrlmdlneR 4- (4-fluoronaphth-1
yl)-2-(tetrahydro-2-furyl)nethyl-am no-6- |sopropyl- pyri m di ne;

- (4-fluoronapht h-1

1)-2-(2- hyd\’hﬁ(?@t said\epanaungis adk-bTes fReRoN arﬁygpwsta.amd further wherein:

1 _b 1

y

Y R' is hydrogen, Cy-C1z-alkyl, hydroxy—C1-C12-aIkyl C3-Ce-
: cycloalkyl, C3-Cg-cycloalkyl-C1-Cy2- alkyl, C2-Ciz-alkenyil, C1-Cs-th|oalkyl, halo,
fluoro-C4-C12-alkyl, phenyl-C,-Cg-alkyl, optionally substituted by C4-Cs-alkyl,
C1-Cg-alkoxy, hydroxy, nitro, C+-Ce-flucroalkyl and halo; -NR°R’, -COzR® or -
O(CHz)aR?, in which -
nis1,2,o0r3;
R® and R’ are independently hydrogen or C1-C5-alky|
R® is hydrogen or Cy-Cg-alky!; and
Ris hydrogen, C+-Cg-alkyl, hydroxy, hydroxy-C4-Ce-alkyl, Co-C42-alkenyl, or
C1-Cg-alkoxy;

R? is hydrogen, C4-Cg-alkyl, halo, or C4-Cg-fluoroalkyi;

(Y R? is phenyl, thiophene, naphthalene, anthracene, phenantrene,

: quinoline, isoquinoline, 1,2,3,4-tetrahydroisoquinoline, indole, 2,3-
dihydroindole, 1H-benzo[1,4]oxazine, 3,4-dihydro-2H- benzo[1,4]oxazine, ;
1H-3Hbenzo[delisochromene, 6,7,8,9-tetrahydro-5-oxa-9-benzocycloheptane,
2,3-dihydro-1,4-benzodioxane, optionally substituted by C4-Ce-alkyl, C1-Cs-
alkoxy, hydroxy, nitro, C;-Cg-fluoroalky! and halo;

R* is hydrogen, C4-Cs-alkyl, phenyl-C;-Cg-alkyl, optionally
substituted by C4-Ce-alkyl, C1-Ce-alkoxy, hydroxy, nitro, C4-Ce-fluoroalkyl and
halo; hydroxy-C4-Ce-alky!, -C(0)-C;-Cg-alkyl, or -(CH2)mNR°R’; in which

m is an integer of 1-6; and
R® and R’ are hydrogen or C;-Cg-alkyl; and

91-
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e A

hydr obr oni de; 44( quoro‘{] opthlal -
-yl)-6-isopropyli- 3- "e’do ytimdine. 16. A phar | I nposi tion
conprising a ther peutlcal Ly effe¢tive anmount of_a. rﬁ@g%# 7%?)2 one of

Clainms 1 to 15 iln adm xture with ¢ne or nore phar maceutical |y acceptabl e
non-toxic carri

according to cl allm 1R @rh fpﬁam@ﬁéffegée'gllr;ft}???r gggejlmmmmmm"m’o;%gm ®

t_hteLeof 1 whi @oﬂa@gm con}[)rl ses rfeactl ng aSConpound of t fo']fgl(ﬁ a*4) herr]1
Wi a boroni cpaci |ve or. mu r err
to forma conpgund Wﬂ n‘ﬁlrﬁlp WWHB?’%’ {?V\eﬁ’f?s‘lﬁ‘wj’%ﬁ&“ Ogﬁ?mr
g{[efl njad forH f or mul aarid Rﬁbm all hgdmgaher-'{l’]s acembityf;ogen or Iovvear ?I kKI and
err] is or t £Rarin gonpound of the
formula | acco ngxlt'%n 585 ﬁf‘gﬁ%ﬁéﬁ‘g{yh@# ‘Bq{oéa@ﬁaﬁg a conpound of the
fornula (6) [e(rﬂr)] vwhen R°de pbetyly R° isrnotCoCetaticaxyl andifiand RR@aes npt t o form
a conpound of for Ad, Wnere Rlerr], Rerr], Rerr], Rerr] and Rerr]

are as defined for rmJI PCT/ |EP97/ 02454 19.. A process described in
claims 17 or 18V} ur‘ﬂ’h@’i‘ Pcd%ﬁhﬁ‘@yirﬁj‘d@ teting" s rA¥mpeltiyl of fornula | with an

- oxidizing agenfv)t o @heén RhisN,2)3 4l¢ethihydroquinolinyl, R* and R® are hydrogen;
(vij  when R®is phenyl, substituted by methyl, methoxy or halo, R* and/or

R® are hydrogen;
(vi) when R?is thiophen, R' is not Cy-Cgs-alky! or hydroxy;
" or a pharmaceutically acceptable salt or N-oxide thereof.

2. The compound of Claim 1, wherein R* and R® are hydrogen or
C1-Ce-alkyl.

3. The compound of Claim 2, wherein R is C4-Ce-alkyl, fluoroC;-
Ce-alkyl, or hydroxy-C1-Cg-alkyl, and R® is 1-naphthyl, optionally substituted
by C,-Ce-alkyl, C1-Ce-alkoxy, hydroxy, nitro, C4-Ce-fluoroalkyl and halo; or a
- pharmaceutically acceptable salt or N-oxide thereof.

4. The compound of Claim 3, wherein R is methyl, R?, R%, and
R® are hydrogen, and R® is 2- methylnaphth-1-yi, namely 2-amino-4-(2-
R methyinaphth-1-yl)-6-methylpyrimidine, or a pharmaceutically acceptable sait
N or N-oxide thereof.

5. The compound of Claim 3, wherein R’ is isopropyl, R?, R*, and
R® are hydrogen, and R® is 4- fluoronaphth-1-yl, namely 2-amino-4-(4- |
fluoronaphth-1-yl)-6-isopropyi-pyrimidine, or a pharmaceutically acceptable
salt or N-oxide thereof.

6. The compound of Claim 5, wherein the N-oxide is at the 1-
position, namely 2-amino-4-(4-fluoronaphth-1-yl)-6-isopropylpyrimidine--N-

oxide.

7. The compound of Claim 3, wherein R’ is 1-fluoro-1-
methylethyl, R%, R*, and R® are hydrogen, and R?® is 4-flucronaphth-1-yl,

. 9
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M qummlm, 40 process e$cribed in claim17 or 18 further
a cdm:ouaéMﬁ i@Inulajl with a strong acid to give a
phar nmaceuti cil 1% dcceptdblie_salt of a .c ound of "_'"f.bl‘?ﬁ'ur'l/gpﬁwﬁi‘lsﬁ process
described in claim 19 fyrther conpri sing geacting an N-oxide of a conpound.
of formula I where Rerr dcar boxyli.c anhydride to give a
conpound of hamealy 2- ammﬁﬁ-ﬂpemn]aphm Iyt Y-dLikd-I-oettafiétagl)ipyriopdinepal |y
fol | owed by r4 I rong acid to give a
phar maceutlca?I ?%égg’ea%tg fﬁﬁlﬁéggb?‘l\l’ O)Qhé?@"gra{rml a 1l. 22. A conpound
as clainmed in any one of clal ms 1 to 15 for use as a therapeutic agent. 23.

The use of a corrpound @smé@bmunurbf@xmewﬁérémﬁ‘ 1% 11h{@roky-1Lor the
sease state selected

reparation of for 4 he treatnent o |
Pr oPn t he grodP tﬁé{@ﬁ'@f'aﬁ §gd a&ﬁ)ﬁ e Wdé‘ég%ra“dpénlsc“ -Hueon@ehth-divbessi ve
conpul si ve dlm@lyrz-aminwnqhmmonéﬂmm3;1)961(1mygmynlemehwmhwwm on, sleep
di sorders, a'}ﬂ’n%ﬁ%engl: ¥%?1%rm gutﬁ:a'll?%céé?:tab?e salt or. N-oxxde thereof.

9. The compound of Claim 3, whereln R1 is 1- fluoro-1-
methylethyl, R?, R*, and R°® are hydrogen, and R? is 4,6-difluoronaphth-1-yi,
namely 2-amino-4—(4‘,6-diﬂuoronaphth-I-yl)-6-(IQquorg-l-methylethyl)-

~ pyrimidine, or a pharmaceutically acceptable salt or N-oxide thereof.

10. The compound of Claim 3, wherein R’ is isopropyl, R* and R*
are hydrogen, R® is methyl,-and R® is 4-fluoronaphth-1-yl, namely 2-
methy!amino-4—(4—fluoi'onaphth-1 -yl)-6-isopropylpyrimidine, ora
pharmaceutically acceptable salt or N-oxide thereof.

11. The compound of Claim 3, wherein R’ is 2- methyipropyl, R?,
R*, and R® are hydrogen, and R® is 4- flucronaphth-1-yl, namely 2-amino-4-(4-
fluoronaphth-1-yl)-6-(2-methyipropyl)-pyrimidine, or ,lg pharmaceutically
acceptable salt or N-oxide thereof.

12. The compound of Claim 3, wherein R' is tert-butyl, R?, R*,
and R® are hydrogen, and R?® is 4- fluoronaphth-1-yl, namely 2-amino-6-(tert-
butyl)-4-(4-fluoronaphth- 1-yl)—pynm|d|ne ora pharmaceutxcally acceptable
salt or N-oxide thereof.

13. The compound of Claim 2, whfe_rei:lji_'._i__R‘ is lower alkyl and R® is
optionally substituted indole as claimed in claim 1, or a pharmaceutically
acceptable salt or N-oxide thereof..

14. The compound of Claim 13, wherein R’ is methyl and R?, R*
and R® are hydrogen, and R® is indol-4- yl, namely 2- ammo-4 -(1H-indol-4-yl)-6-
methylpyrimidine, or, a.pharmaceutically acceptable salt or: N-ox&de thereof.

15. 2-amino-4-(6—methylacenaphten-5—Y;l_-)—6—methyl—pyrimidine;
2-amino-4-(acenaphten-5-yl)-6-isopropyl-pyrimidine;

03-
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2-amino-4-(acenaph ten-5-yl)—6;methyl-pyrirﬂdine;l-_'

| 6-(3,4-dihydro-2H=°quihelin-1-yl)-QH-purin-z-ylémiﬁé_';‘:?{_ .
2-amino-5-(6-methyl-4-naphth-1 le)-pyrimidin-a-ylaﬁino)pentanoic acid;
4-(4-fluoronaphth-1 -yl)-6-isopr'opyl-2'(piperazin41 -yl-)_jébyrimidine fumarate;
4-(4-fluoronaphth-1 cyi)-6-isopropyl-zf(piperidih-.1 -yI)'_.-_'pyrimidine;
'4-(4-ﬂuoronaphth-1 -yl)-G-isopropyl-2-morpholino-pyrihidine;

' 4-(4—ﬂuoronaphth-1-yI)-2-(tetrahydro-2-furyl)methyi{a_mino-'G-isopropyi-

pyrimidine; |

4-(4-fluoronaphth-1 -yl)-2-(2-hydroxyethoxy)ethy!amir}o-G-isopropyl-pyrimidine
hydrobromide; '

4-(4-fluoronaphth-1 -yl)-6-isopropyl-2-phenylureidopilrimidine.

16. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of any one of Claims 1 to 15 in admixture with one
or more pharmaceuticaily acceptable non-toxic carriers.

T
\ .
17. A process for preparing a compound of the formula |
according to claim 1, or a pharmaceutically acceptable salt or N-oxide thereof; which

process comprises reacting a compound of formula (4)

. R4

© |

R l YNsRS

RZ 5
ci

with a boronic acid derivative of formula (), i.e., R°B(OR""); to form a

compound of formula I, where R, R%.and R® are as defined for formula {, R*

and R® are hydrogen or lower alkyl and R'! is H or methyl.

18. A process for preparing a compound of the formula | according to claim 1,
comprising of reacting a compound of the formuj,'l'a (6)

1 o
. R ' N\W/SozCH:3 o
/2 2N o

" X

with a secondary amine of formula NHR*R® to form a compound of formula |,
where R, R?, R®, R* and R® are as defined for formula 1.

’
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19, A pfooess described in claims 1-?7z’;i5';if‘{;_’_18-further comprising _
reacting a compound of formula | with an oxidizing agent to give an N-oxide of
a compound of formula |. Sl

e 20. A process describediin claim 17 on;';j'.-s further comprising _
reacting a compound of formula | with a strong acid to give a pharmmaceutically

acceptable sait of a compound of formula |.

21. A process described in claim 19-fl{dhér comprising reacting
an N-oxide of a compound of formuia | where R' is 'al'k'yl with a carboxylic -
anhydride to give a compound of formula | where R‘is hydroxyalkyi or
alkenyl; optionally followed by reacting a compouhc{r_p’f formuia | with a strong

acid to give a pharmaceutically acceptable salt of a. compound of formula 1.

22. A compound as claimed in any one of claims 1 to 15 for use
as a therapeutic agent. | |

23. Theuseof a compound as claimed:-in any one of claims 1 to
15 for'__the_ preparation of a medicament for the treatment of a disease state
selected from the group: B
generalized anxiety disorder, panic disorder, obsessive compulsive
disorder, alcoholism, depression, migraine, hypert_é_nsion, sleep disorders,
anorexia nervosa, and priapism.



