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responsi bl e for the accunul ati on of cel | s | oaded with chol ester ol ester in
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appllca |on [ di. sor vated nnnoc es, _macr ophages
or | ynp¥9elesgha “ddg’ a‘mcaafi%%ﬁ%ﬁamw §" MKW”E? finpl es of
such dlaquielpsnsxsncl ude psoriasis. Furthernore, Lp- PLA2 I nhibitors may al so
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PLA could therefore prove beneficial in the trcaunent of this phenomenon. An Lp-PLA3 inhibitor

could also find utility in other disease states that exhibit endothelial dysfunction including diabetes,
35  hypertension, angina pectoris and after ischaemia and reperfusion.

In addition, Lp-PL.A2 inhibitors may also have a general application in any disorder that involves
activated monocytes, macrophages or lymphocytes, as ail of these cell types express Lp-PLA,.
Exampies of such disorders include psoriasis.

Furthermore, Lp-PLA inhibitors may also have a general application in any disorder that involves lipid
oxidation in conjunction with Lp-PLA» activity to produce the two injurious products,
lysophosphatidylcholine and oxidatively modified fatty acids. Such conditions include the



aforenenti oned conditions atheroscl erosis, diabetes, rheumatoid arthritis,
stroke, nyocardial infarction, reperfusion injury and acute and chronic

i nfl ammati on. Further such conditions include various neuropsychiatric

di sorders such as schizophrenia (see Bsychopharmacol ogy Bubkgbéroo3!,

159- 165, 1995). 5 Patent applications WO 96/12963, WD 96/ 13484, W96/ 19451,
WO 97/ 02242, W97/217675, W97/217676, WO 96/ 41098, and W97/ 41099
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sﬂlgstl e#ﬁf oof i ned, CHZOOCH or a salt thereof, CH2COCRS,
CH2 COMREmther CLQHEmﬂT(HM)QﬁW hag mwﬁﬁdmﬁﬁeoz @hizh afeRGhibiress @f the ensynen
I nt eglp- | to 3; 30 R2is an aryl or heteroaryl group, optionally
substituted by 1, 2, 3 or 4 substituents which nay be the sanme or different
'selected f.ro 1-18)al k al kox 1- al kyl'thio, arylC(1-- '
8) al Mﬁfd"ﬂﬁd&gm“‘ﬁ&?"ﬁéﬁ?? %@“@W'&é’f gét ]l%éﬂ% CONRIR 10, NR6COR?,
NROR10, NR6SO2R7, NROR10, nono to perfl uor o- C(1-4) ai kyl, nmono to
perfluoro-C(1-4)al koxy, and arylC(1&al kyl; 3 22 October 2003 R3 is hydrogen
or C(14)al kyl which may be unsubsti tjit ed sor substituted by hydroxy, OR6,
CORE, carboxy, COOR6, CONROR 10, ho- or di-(hydroxyC(1
{)al kyl)am no or N hydroxyC(1- Gaﬁl ry1| N-C(I-6)a| kyl amno; R4 is an aryl or
a heteroaryl ring option ' d by 1, 2, 3 or 4 substituents which
may ‘

in which:
Rlisan aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which may
be the same or different selected from Cél -18)alkyl, C(j.18)alkoxy, C(1.18)alkylthio, arylC1.

25  1gjalkoxy, hydroxy, halogen, CN, CORY, carboxy, COORS, CONRIR 10, NR6COR7, SO,NRIR 10,
NR6SO4R7, NRIR 0, mono 1o perflucro-C; 4yatky! and mono to perfluoro-C1_gyalkoxy, or, as a
single substituent, optionally in combination with a further substituent as hereinbefore defined,
CH2COOH or a salt thereof, CH;COORS, CHyCONRIR10, CH,CN, (CH2)pNRSR 10, (CH5),,,0H or
(CH3)OR6 where m is an integer from 1 to 3;

30 R? s an ary} or heteroaryl group, optionaily substituted by 1, 2, 3 or 4 substiments which may
be the same or different selected from Cél -18)alkyl, C(]-1g)alkoxy, C(l 18)alkylthio, arylC¢;.
18)alkoxy, hydroxy, halogen, CN, CORY, carboxy, COORS, CONR?R 10, NR6COR7, SO,NRIR 10,
N‘R6802R7 NRIR10, mono to perfluoro-C(j_4)alkyl, mono to perfluoro-C(_gyalkoxy, and
arylCy gyalkyl;




5 be the sane or different selected from C(1-18)ayl, C(I-18)alkoxy,
C(1-18)alkylthio, arylC(1 i g)al koxy, hydroxy, halogen, CN, COR, carboxy,
COOR6, CONROR 10, NR6COR7, SC2NROR 10 NR6SO2R7, NROR 10, nono to _
perfluoro-C(1.)al kyl and nono to perl goro-C(14)al koxy; R® d&obér 2008l ring
which is further optionally substituted by 1, 2,3 or 4 substituents which
may be the sanme or different sel ected from C(]-I8)a| kyl C(1-18)al koxy,
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hydr oge }3 C% -4) aUgI or R 13 and R 14 together wth the intervening
carbon at om ROBiRa4@dic! ey & pharmacertitallyiasesptableds wiva bygrolyZable e@irop0
Refdfesent at i Reamb&ifpisch by be the slredondifférent is Gich WEledtd froiichyRRBEY, |C( I,

napht hygw ﬁépcﬁae%@gma@amasop@ RICRe J?%&.&ﬂéwogamgﬂuéht uge a S
o o o AR Pl ST B 57 e R o e it g or

subst i thaeFRalomssgle %‘F%BP'? %hseecmeaganaeﬁmse!n@r a!drnpn@rdlyj spbstityted breong orbenzy| ),
C( 1- 6) ahbstituerite sejectedefrdny hydrox}ebhry |c)(l_4gala;,q a:r§ Coy hryl, lRygd pReniyl, or &shlkd) @f Koxy
(ezg gmf)msuﬁ,ag b,ggﬁ e C(1. al kyl car boxyC( 1-6)al kyl, di-
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optionally de chaithael as SHpOFframsesigt hyl , 2- (4- norphol i no) or
2- di net hyl amlmm@gﬂmrmytq%ptbf&aylyrtmﬁyl or | -nethyl-4-pyrazolylnethyl. 4
22 Cctober X0P® drischmr ably X is S. Represent atlve exarrpl es of R2 when an
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thleny yrldazolyl and pyra2|nyl.
Preferably, R2 is phenyl optionally substltuted by hal ogen. Representative
exanpl BrefeedblyRZG@HZMN,1 ncl ude 4f | uor obenzyl thio. 10 Representative exanpl es of
R3 i ncl ude hydrogen; and nethyl, ethyl and propyl, optionally substituted

30 Representative examples of R! when an aryl group include phenyl and naphthyl.

Representative examples of R1 when a heteroaryl group include 2 5- or 6- membered, monocyclic
heteroaryl group comprising 1 or 2 nitrogen heteroatoms.

35  Preferably, R is pyrimidyl optionally substituted by 1 or 2 substituents preferably selected from oxo,
arylC14yalkyl (e.g. benzyl), C¢ 1-6)alkyl (e.g. methyl or ethyl), C(3_g)cycloalkyl, hydroxy,
C(1-4)alkoxy {e.g. methoxy), carboxyCy1_gyalkyl, C(1.6)alkylcarboxyCy1_gyalkyl, di-
C(1-6)alkylamine, and morpholino; or pyrazolyl optionally substituted by C(1-6)alkyl (e.g. methyl or
ethyl).

Preferably, ZR1 is pyrimid-5-ylmethy] optionally substituted by 2-methoxy, 2-trifluoromethyl, 2-(4-
morpholino) or 2-dimethylamino; 2-0xo-pyrimid-3-ylmethy! or 1-methyl-4-pyrazolyimethyl.




by am no, C(1-3)alkylamno, di C(1-3)al kyl am no, hydroxyC(1-3)alkylam no,
hydroxy, C(1-3)al koxy, carboxy, C(1-3)aikylcarboxy, and heterocycyl such as
pi peri di no, piperazino, pyrrolidono and norpholino, wherein the alkyl
moiety, if present, is,preferably metyl, or ethyl. 15 RBensasesHzbzve
exanpl es of R4 include phenyl optionally substituted by hal ogen; thiophene;
pyri di ne; and pyrimdine. Representative exanples of R5 include phenyl
opt|0@%%F¥b td tuted by hal ogen, trifluoromethyl, or trifl uoronethoxy,
prefera t e 4-position. 20 Preferably, R4 and RS together forma

4- (phenyl)phenyl substituent in which the renote phenyl ring may be
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phar Q€CBept abl e in viva hydrol ysabl e ester groups for R8

include: -CH(Ra)Q CO Rb, 30 -CH(Ra)O CO ORc; -CH(Ra)CO NReRf - RANRCRf

- CH2 CREprefehiiVe e£d¥pI& of RECHHIKRALINU D ubidberlpllibl( R ) NH2; and D R in which: 5

22 Cctober 2003 Ra is hydrogen, (Cl-6)alkyl, in particular methyl,

(C3 7ﬁcycl oal kyl, or phenyl, each of which may be optionally substltut ed;
fmseeaaavwm{leﬁ Andiysieyhydroggy:and methybisthy] and frepyl.aptionaliy sybstigedal ky | |

(CI - Ghyadriind,( €73 3jaikyiainie, diyd ,;_Mmﬁ@lhyﬁpw&alg)albﬂamo. hydroxy, C(;.3)alkoxy,

1- ( Clegf8uxY d: aj%hﬂ?fcﬁ%b ahmm Psuh avvpi PRfoliasR!

subst i n e group optionally

subsh%’@%’gﬁi y 8&2“%?%5@%‘%%% ]];tb'sg}&er%ﬂg’&wgfg@ al kyl ,

(C3-7)cycl oal kyl, (Cl-6)al kyl (C3-1)cycloal kyl; Rd is (Cl-6) aI kyl ene

dft i GRupirdsyntstiveatxiatnples of RE ireiuge phenyy bptimmally subistitgted by halBgena thiopRenanpyridinay be

t he S@H@ygﬁﬁcgﬂ,éﬂferent Is each (Cl-6)al kyl; or aryl (Cl-4) alkyl, optionally

10 substituted with e. g hydroxy Rg is (Cl-6)al kyl; Rh is hydrogen, (C

-6)al kyl or phenyl; Ri dro en_or  ph n | opti |y substituted by up to

thre&@mﬁﬁ@@aﬂm@aow 9?58% bstithted % S ¥=e flyprometiyl or 15 and
trifluoromethoxy, preferably at the 4-position.

20
Preferably, R4 and R together form a 4-(phenyl)phenyl substituent in which the remote phenyl ring
may be optionally substituted by halogen or trifluoromethyl, preferably at the 4-position.

Pharmaceutically acceptable in vive hydrolysable ester groups for RS include those which break down
25  readily in the human body to leave the parent acid or its salt.

Representative examples of values of pharmaceutically acceptable in vivo hydrolysable ester groups for
R8 inciude:
-CH(R#*0.CORY;
30 -CHR3O.CO.ORS;
-CH(R®)CO.NR®Rf
-RINReERS;
-CH,ORE;

35 CH(Ra)O.gO.CﬁH4Y1COCH(Ri)NH2; and

-CH, _R°
I

in which:




Y | is oxygen or NH; for instance: (a) acyl oxyal kyl groups such as

acet oxynet hyl, isobutyryl oxynet hyl, pival oyl oxynethyl, benzoyl oxynet hyl,
.a-acet oxyet hyl, a-pival oyl oxyethyl, 1-(cyclohexyl carbonyl oxy)ethyl, 20
(1-am noet hyl ) car bonyl oxymet hyl , 2- meghoxypr op- 2-yl car bapybasyercidog!
phenyl car bonyl oxynmet hyl and 4- net hoxyphenyl - car bonyl oxynet hyl ; (b)

al koxyf cycl oal koxycar bonyl oxyal kyl groups such as et hoxycarbonyl oxynet hyl ,

et hyl c’?‘éﬁ*ﬁ%&?‘?ﬂéi& SHEEIY sl S CEBERIRION o BT B o i mas o .

di al kyI°£P W\’ especial ly di-I oweral kyl ami no al kyl groups such as
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(e) ht hal i dyl and di net howdpht hal i dyl ; 30 (f)

-~ (5- rret ﬁané Roﬁsgﬁihcg fernb&bﬁwhcwlsne)srﬂypwymn W gubsgtuted by one or two methoxy groups;

(2- et Rﬁxy@r@a&yl {EsHidycdakkpl, (T grlkNC3-7)eppioalkelnt at i ve exanpl es of
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| ncI ud ?? r bon bu Lyl ax thyI
ke gBe B WHIEH plRVRKEEE o ot i esﬁ%h%rbgwﬁmi@ Hpheptodally
H'Ebig W@%&f‘b@fﬂib’oxynet hyI t- but yl oxycar bonyl oxymet hyl ,
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oxol en eci a d that in s L nst ances,
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am no rioirlky: dl'tﬁé‘ll*‘-’t"ﬁent Such basic functions nay be used to form acid
add timd sal ts | n particul ar pharmaceutically acceptable salts.

Phar merg € it dx génldfmcept able salts 6 22 October 2003 include those descri bed
by Berﬂgmsgﬁ&hl ey, and Monkhouse, J. Pharrn. Sci., 1977, 66, 1-19. Such
salts be formed frominorgani c and organi c acids. Repr esent ative
exanpl @} ‘%,ﬂ%“ryég‘ﬁ" BTOBP Yeh Anacstoxgmethyl, isehutyryloganstaylepivaleremmetiyl. panoi c,

succi riepzoybixymethiyl; ceremaictbyl] ipjvalogtorpaimdul-{ayaliobexyhrartiooyloanesisy) f oni c,
eQbanﬁtdla&hhHeﬂﬂl)Earbaﬁ%ﬂy&th}ﬂ DO RES prop-§iddrbényl S eyl bﬁenyﬁbrbﬁﬂﬁoxyﬂ-‘:ﬂﬁpm c,

aspar tgn rﬁ&ﬁcﬁ( j.taconic, gl ycoI Ic, p-am nobenZoicC,
gl ut ap(}aSZI.k ﬁeqy Cl S’g%nzénesul fQni c, droch or i C, hydrobrom C,
Sul f urPl alkggyiess xﬁﬁ%moev ally S29R% P B i R AR i | be

appr e duplegycarbenyloymethyh Cyﬁghﬁmbescmoﬂpmlof- the present invention may
i ncl udeetigyleyalchengloxygarbory i mie u@uhﬂaéw excarbbnyibxyetiyRoxy groups nmay be used

tesfor(é’ﬂ1 &ﬁik?ﬁnnﬂdﬁﬂ&?@ﬂc@ ledg?:%htl%ééi‘?‘ﬁl udwf% Pescr?E.E‘g@bﬁr"'Eerngy Bi ghl ey,.

J.'LI cal l
and | KT Oglﬂalcg’ﬁgyﬁf""? referred salts include

al kal Kd)nFF&F“%SfPBP%ﬂ%“aNM@W mﬁm’lmthabﬁlﬂﬂ'sal ts. Wien used
her ei hydrokpethybamirogadoydylmeathgl; si mi | ar terns such as "al koxy" includes all

st ral (H)tla& o@ﬁgcgucﬂ§ mgﬁﬂdmxﬁhtﬁggwsent ative exanpl es thereof
-(1%7— g_d]oxﬂgﬁ_g_f%mmy?gmpropyl n- butyl, sec-butyl, iso-butyl,

(2-mc oxyg/arbonyl-E-but 2—en-y1)mezhy!

(

t ut

Representative cxamples of pharmaceutically acceptable in vive hydrolysable ester groups for R8
include:

35  (2-methoxycarbonyl-E-but-2-en-yl)methyl, isobutyryloxymethyl, 2-methoxyprop-2-
yicarbonyloxymethyl, phenyicarbonyloxymethyl, 4-methoxyphenyl-carbonyloxymethyl, t-
butyloxycarbonyloxymethyl, cyclohexyloxy-carbonyloxymethyl, 1-
methylcyclohexyloxycarbonyloxymethyl, N,N-dimethylaminocarbonylmethyl, and (5S-methyl-2-oxo-
1,3-dioxolen-4-yl)methyl.

40

It will be appreciated that in some instances, compounds of the present invention may include a basic
function such as an amino group as a substituent. Such basic functions may be used to form acid
addition salts, in particular pharmaceutically acceptable salts. Pharmaceutically acceptable salts




When used herein, the term"aryl" refers to, unless otherw se defined, a
nono- or bicyclic aromatic ring systemcontaining up to 10 carbon atons in
the ring system for instance phenyl or naphthyl. 20 When used herein, the
term"heteroaryl” refers to a nono- og bicyclic heteroar@nsetbhdr 20089 System
conprising up to four, preferably 1 or 2, heteroatons each selected from
oxygen, nitrogen and sul phur. Each ring may have from4 to 7, preferably 5
or g tﬂcnmeaﬁdwﬁcsa%al m&g&awrﬂﬂm&%b&e ¥ mms&emgmvas 110] Bsld sits
car boc rln en_us her el

i ncl ud ctﬂmrF '”H’de nel‘gngﬁﬁﬁil tl uor ﬂ?oro Br oo
and io&@ﬂﬂcegﬁé@f jaycarsic, Haa’Pﬁ FHEF’&F‘! jispreyigrsdy EFY rfﬁmg‘lg’ﬂq'& mula (1) are:
30 toluenesulfonic, ethanedisuifonic, acetic, proptomc tartaric, salicylic, citric, gluconic, aspartic, stearic, :
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40  1-(N-{2-{diethylamino)ethyl)}-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyljthio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one;
1-(N-(2-(diethylamino)ethyl)-N-{2-{(4-trifluoromethylpheny!)pyrid-5-yimethyl)aminocarbonylmethyl)-
2-(4-fluarobenzyl)thio-5-( 1-methyl-4-pyrazolylmethyl)pyrimidin-4-one;




organi c solvents, solvent of crystallisation may be present in the
crystalline product. This invention 20 includes within its scope such
solvates. Simlarly, some of the conpounds of this invention nay be
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am nophosphonat es described in WO 97102037, WD 98128310, WD 98128311 and WO
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oxidation in conjunction with enzyme activity, for example in addition to conditions such as
atherosclerosis and diabetes, other conditions such as rheumatoid arthritis, stroke, inflammatory
conditions of the brain such as Alzheimer’s Disease, myocardial infarction, reperfusion injury, sepsis,
40  and acute and chronic inflammation. Further such conditions include various neuropsychiatric
disorders such as schizophrenia (see Psychopharmacology Bulletin, 31, 159-1635, 1995).




The two agents may be adm nistered at substantially the same tine or at
different tinmes, according to the discretion of the physician. 25 A further
preferred conbination therapy will be the use of a conpound of the present
invention and an anti-diabetic agent gor an insulin sensgztO&elsr 2893C0r onary
heart di sease is a major cause of death for diabetics. Wthin this class,
preferred conpounds for use with a conpound of the present invention
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86 sw‘b?h%g waxes or fats. Preferably the conpositionis in unit dose form
such as a tablet or capsule. Each dosage twit for oral admnistration
contains preferably froml to 500 ng (and for parenteral adm nistration
cont & herapeptip pes. ghezpigmpottnds of te pmmtmvmgpn erfe uguatiymdminisiered intalseanfiardmul a (1) .
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(1), the conpound being admnistered | to 4 tinmes per day. Suitably the
conpiuintlke pharracaeicadrmpositicis sthidethese ReliciPEhe Qllapted for oral or parenteral

administration or as a suppository.

40  Saitable pharmaceutical compositions include those which are adapted for oral or parenteral
administration or as a suppository. Compounds of formula (I} which are active when given orally can
be formulated as liquids, for example syrups, suspensions or emuisions, tablets, capsules and lozenges.
A liquid formulation will generally consist of a suspension or solution of the compound or




25 continuous therapy, for exanple for a week or nore. A conpound of fornula
(1) may be prepared by a nunber of processes which include: (a) reacting a
.conpound of formula (11): 0 NZ, R, R2-- X N ~CH2)"» COOH 30 in which X, Y, Z
Rl and R2 are as hereinbefore definedg 35with a conpoundhxahetheerngod (I11):
R5-R4- CH2NHR3 (IM in which R3, R4 and R5 are as hereinbefore defined; under
am de form ng conditions 10 22 Cctober 2003 (b) reacting a conpound of

formul Len f %mélt#aa&able gdld i ) éf&ﬂﬁﬁﬂ, €tink, oA With
a conpoun o g—]g_
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' n a 4C | GiRlafs QB @A%he 81k Ebciis:bﬁttﬁ filledfntd ”9 a
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as pyrl ecg'to Sgn S Sﬁus?ornu{me B%{:%@ulgﬁ)i;u ti’gg({I h)h for use in
t he a PROSY ugR.e Pé'ﬁﬁ‘?%ﬁé'ﬂf“h?) hI'usf &R t he
f dis| Owdn'gnlgm Afpthis way, w:th a bmdxng and/or lubricating agent such as polymeric giycols, gelatins or
cocoa butter or other low melting vegetable or synthetic waxes or fats.

Preferably the composition is in unit dose form such as a tablet or capsule, Each dosage unit for oral
administration contains prefcmbly from 1 to 500 mg (and for parenteral administration contains

20  preferably from 0.1 to 25 mg) of a compound of the formula (I). The daily dosage regimen for an adult
patient may be, for example, an oral dose of between 1 mg and 1000 mg, preferably between 1 mg and
500 mg, or an intravenous, subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg,
preferably between 0.1 mg and 25 mg, of the compound of the formula (I}, the compound being
administered 1 to 4 times per day. Suitably the compounds will be administered for a period of

25  continuous therapy, for example for a week or more.

A compound of formula (I) may be prepared by a number of processes which include:

(a) reacting a compound of formuia (II): o

NIJK/”,Z.R1
pf./"-x)\

'?‘
(CH,),

30 COOH

in which X, Y, Z, R1 and R2 are as hereinbefore defined,
with a compound of formula (IIT):

35 R3-R4-CH,NHR3

in which R3, R4 and R3 are as hereinbefore defined; under amide forming conditions;




12 Ra™ 22 Cctober 2003 R CH,-tr+ (Vfl) i al) (F9. (0) R5- 4 CHrWR3 COCH (n -
-R+ AL jCGld~ SCN--Co- CGZ -R 11 CH CKP' MNaco-CGZ-R CH CH3O (d) (c) m
00.C" 0---Z-NR, HOB Crm Schenme | in which: L3 is a C(1-6)al kyl group, for

instance nethyl; 5 R15 is a Co-6 al kyj group, for instangeopBblydooaet hyl, or
t-butyl, and L1 L2, R, R2, R3, R4, R5,n, X and Z are as herei nbefore

defined. Wth reference to Scherre 1. (k) R" Q(CKy iHL CM ScN-c -1-Z -R
CH cO' (b} rehctitigaColidourd of folfnuld)10 am de fornming conditions for step (a) are

wel |

known in the art. Preferably, the acid of formula (I1) is reacted wth

the arnine of fornula (I11) in an inert 50I vent, such as dichl oronet hane, at
anbi ent tenperature and in the presencefjof an actlvatl ng agent such as as

1- (3-di net hyl am nopropyl)-3- etbyl carbo
22 Cctober 2003 Al kyl ation conditions
presence of a base such as a secondar

10

15

pl us hydroxybenzotriazole. 13
i nclude reaction in the

R* %7 N
H
av)
in which X, Z, R! and R2 are as hereinbefore defined,
with a2 compound of formula (V):
R3-R4-CHyNR3-CO-(CHy)p-L!
)

in which n, R3 R4 and R3 are as hereinbefore defined, and L1 is a leaving group such as halogen, for
instance bromo or iodo,

in the presence of a base such as a secondary or tertiary amine, for instance di-iso-propylethylamine, in
an inert solvent such as dichloromethane;

(c) when X is §, reacting a compound of formula (VI):

((JJHE)

4 S
‘ (V)
in which n, Z, R1, R3, R4 and R5 are as hereinbefore defined,
with a2 compound of formula (VII):
RZ.CH,-L1
(VI

in which R2 and L! are as hereinbefore defined,
in the presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylamine, in
an inert solvent such as dichloromethane; or

(d) whea X is O, reacting a compound of formula (VIII):




tertiary amne, for instance di-iso-propylethylamne, in an inert solvent
such as dichloronethane, formng an internediate ester which is converted
to the acid of forrmula (I1) by hydrolysis, for instance using aqueous
sodi um hydroxi de in a solvent such asqgli oxan or by altergapiisgedEizot ection
for instance 5 using trifiuoracetic acid in a solvent such as
di chl oronet hane. Conditions for step (c¢) include under thioether formng
conditions. Advantageously, the reactidh is carried out in the presence of
a base such as sodi um et hoxi de or potagfiu arbonate, preferably in a
sol vent such as ethanol or dinethyl n?ﬁqqior a secondary or tertiary
am ne base such as di 10 i sopropyl et V' ine, in solvent such as

f formula (XVI1) is reacted with

di chl oronet hane. In step (d), a c n
thiourea, in the presence of sodilem et Rbxi de (preferably generated in situ
a conpound of formula (XVIII) is

from sodi um and ethanol). 15 In step (
reacted with ethyl formate in the of a base such as sodium hydride
), a compound of formula (lv) is

or potassium i sopropoxide. In step
reacted with a conpound of formula i presence of a base such as a

secondary or tertiary am ne, for R1istalCe di-isopropylethylaunine, in an
inert solvent such 20 as dichloronethane In step (g), a conpound of mul a
(XIii) is yeact&é wi,t h, a cogpound of formul a (X“g%zin a solvent suc

di met hy weickad.dt» RS R pad R7 arerns dereinbrtoredefineds andk? isvarpaying oupsaeh asr eat ed
wi t h ahiiogs op dikylthie, fos dtance mesyltky de. 25 In step (h), a conpound of

forgrul @6 X¥hnpbsnd' ¢t M:ks:h a netal thiocyanate, for exanple potassium

t hiocyanate, tn a solvent such as acetonitrile. In step (i), a conpound of
formula (XVI1) is reacted with a nethyl ati ng agent such as di net hyl sul phate
30 in the presence of a base such af um car bonate, followed by

hydrol ysis of the internedi ate ester in conventional manner e.g. by bas{)c

hydr ol ¥siiSciHR2 s heriddetony egxide to give the corresponding carboxylic acid

h may then b onverted , into,.t.he.acyl..chloride for instance.by
0L e frpieRes B ST Sh R oAU v 4 oSt s i F ~iind
4-di met hyl ar ni nopyridine, and in a solvent such as pyridine are used. In
step (€dmpandoaiformdasof)f @VINGVE apX (VI foruise matbe guhvevptoaesaesaoaytepneparetl byor nul a
C(XV) | fofsR ilNBRhied HCle filfowdhgBhbye f:0r rnam de to forman internediate
t hi ourea, which is then treated with a base such as sodi um net hoxi de. 40
The present invention will now be illustrated by the foll ow ng exanples. 14
22 Cctober 2003 Euanpies The structure and purity of the internedi ates and
exanpl es was confirmed by 1HNVR and (in nearly all cases) nass
spectroscopy, even where not explicitly indicated below 5 Internediate Al -
4- (4- Chl orophenyl ) benzal dehyde (a) A m xture of 4-fornyl benzeneboronic acid
(2.50g, 2 equiv), 4-chloroiodobenzene (1.98g,1 equiv),
tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.SQg, 0.05 equiv), aqueous sodium
carbonate (18nl, 2M 'solution, 2 equiv) and di net hoxyet hane (50nl) was
stirred at reflux under argon overnight, then cooled 10 and diluted with
ethyl acetate. The m xture was filtered as necessary to renpbve inorganic
residues, then the organic |ayer was washed successively w th aqueous
citric acid and brine, dried and




evaporated. The crude product was purified by chromatography (silica, 5%
ethyl acetate in hexane); product fractions were evaporated to a white
solid (1.32g, 72% . (b) A mxture of 4-chlorobenzeneboronic acid (19.4g, 1
equi v), 4-bronobenzal dehyde (22.9g, Iqgquiv), 15 pall adizugétbber Z0est at e
(1.4g9, 0.05 equiv) aqueous sodium carbonate (30.3 g in 144nl solution, 2
equi v) and dirnet hoxyet hane (500nl) was stirred at reflux under argon for
2.5h, then evaporated to |ow volunme a@d diluted with dichloronethane.

Wor kup continued as in (a) above to' Qi ent irRgah,ihoer | al ( .29, 949%.
"H NMR (CDC13)§8 10.05 (1H, s), 7.9 , , B i d),

7.46 (21-L d)¢ a( AP+) of ound J’K 217, C 13H986C O reasqu 216. 20

I nternedi at e - N “4- (4- chlﬂgréﬁ'den | ) benzyl am ne A™m re of .
| nt er mefi at N (3. 59, Rdrsemia)am 1 net HPPAM e£323 of aZN%uWonin
THF 4 equi (CHnd anhydr ous magnesi um sul ph C"C’?ICE%' 7 equi “Was stirred

roomtegg a=w‘'for 16h, then filtered, gsolld vvashe t horoughly with-
te, r

et hyl acet angl t dPes eyaporated to appprtiici@ypak d
(3.79). Th|S|rrineinterrT§ e was sugpended in ethanol (I ), cooled in
ice and sodi4um bokohydride (0. 1 ¢quiv) added portionwtse. The ice bath

was renoved, |d@nd t m xture stirre in at room §opeLalilLg then at
50C for _1h. The solygnt was re j acuo, water was addel to the

resi due™@ntH{fRe pro di@Pact'ed int® @vchl oronet hane. &iy4ng_and
evaporation gf the solvent gave a whiteXsolid (3.56g). 'H NWR 13) 6

7.51 (41-9d), 7.40 (4HAd)z ,3.79 (2H s) ROG2VEB (3H, s); Ms (APCl+)
found (Mt 232, Cl4mi4 5CFN requires @3\ Internediate A3 --

N- ( 2- Di ejihy) ani noet hyé = (4-chl orophenyl )benéyl am ne A m xture of

I nter e Al (55. NN- di et hyl et hyl enediansi ne (35.6nl), 4A nol ecul ar
si eve 7 and di chY me; hane (1100m) dtted at room tenperature

under argon :_f_gr 16h, wa“ﬂﬂ“oécam onal 35 ags The solid was filtered
of f anmt” wi th di cjl omMdnet hane, and the Conb®™Red filtrates evaporated
to a yell ow ¥Bam (72. 49}. This internediate ignine was reduced with sodium
borohydride 1 5 22 Cct ofp Bt QUBCREFIIH: i n et hgnol (850nl) as described for
I nternedi ate A2, yieldi nd’mphe title conpound <Ls a yellowoil (72.79).

"H NMR (CDC13) S bcﬂ-&:o@%&zl:n‘t) 2.22 (6H, s), 2,533 (2H, t), 2.69 (2H, br.
m, 3.83 (2H, s), 7. 37u7 43 (4H, m, 7.52-7.%6"(4H, m. Internmediate A4 -
4( 4- Chl or ophenyl ) bercmd” hol 5 A mxture of Internediate Al (1.73g, 1
equi v), sodi um borohydri de 03g, 1 equiv) andfethanol (20m) was stirred
until a clear solution k ,obt ai ned; a gentl efexothermwas observed. The
tenperature was raised fyo 50C and stirring cpntinued for 2h, then the

sol vent was renoved in vacuo vvater adde: resi due, and t he product
extracted into di chl or SHERAA Dry'Png an \caf)o‘r\a‘tl on of t he sol vent gave a
10 white solid (1.679). IgRNUR (eoersy 8 1.7 (1H), 4974 (2H, d), 7.2-7.6

(81-L m),. internediatgydS - N-(4-(4- Chlorop%nyl)bem)pm,m';-f-m-dlé
|nterrred|ate-A4(1 629, 1 §® v), phthal ™rnide (1.42g, 1.3 equjy) and
tri phenyl phosphine (2.53g,1.3 equiv) were diss ed in dry TH Onml), the
solution was cooled in ice, and di ebdrginedzodi car boxylate 15 (1.52nil, 1.3
equi vin whish:added sl owl y vvith sti rring. The yellow solution was stirred for
16h af 3 {4 gﬁgﬁ%},ﬁ% . sol vent was evapor at ed. Chromat ogr aphy
(ﬁl“ ?59;}3 or meft ?HNRYIQ nd. trituration with ether gave
e ﬁg@g 85 thyf. gt

§d8 4.89 (2H, s), 7.36-7.50

(8H, 1-27Ré 1m, d?mszsherelgbqudeﬁxp Internediate A6 -
4- (4- Chl or ophenyl )benzyl a nine
 With reference to Scheme I:

10 Amide forming conditions for step (a) are well known in the art. Preferably, the acid of formula (IT) is
reacted with the amine of formula (IIT) in an inert solvent, such as dichloromethane, at ambient
temperature and in the presence of an activating agent such as as 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide plus hydroxybenzotriazole.




20 A mixture of Internediate AS (1.98g, 1 equiv) and hydrazi ne hydrate
(0.55nl, 2 equiv) in ethanol (40m ) was heated at reflex for 2h, then the
solvent was evaporated. The residue was shaken with dichl oronet hane and
0. 5M aqueous sodi um hydroxi de, the agygous |ayer re-extrachHedosd 3dd3

di chl oronet hane, and the conbi ned organic extracts purified by

chromat ography (silica, 1-3% 25 nethanolic anmoni a i n di chl or oet hane) .

Pr oduct AfiyReibh EnTitibAE Foreié I@lgriﬁdl@i re42tidn ihf‘thé b df 4 Qass&sth as 4389ondailoNIVR

(00013) cezh 3215% d| ate A7
T e N e o TR

| nter rmldmctagw@s s@tnng b gdroxide maqusclvpnt sgmmm@r bx mnf(to'e(dsyoteﬂn@, éapumsiance
wat §1  dishgHHfirae08BER aesolvehi subh BOdivisrogRiaheiued for 3h at room
terrperature then the phases were separat ed and the organic layer dried and

evapor at ed, , Chy onat hy (silica, 3:1 hexane/ et h acetate ave the

desi r e¢PABIABL T%Pg'a 'Eﬁl?"} e ppdes thiegthes Sormingeon mtasﬁ%w ("g&f

7. 38- 7 caiied 8atlip tlm)grcwn&kf(am sud)assddﬂﬂie(ﬂmmdesgr,poemm@@mpref@ly,wt | +)
found cdivdnt sirch3 ¢thabdiURnedR Sorfadiidel @ Gbet Rlary Ok tertifry QinifHagd fichas di-

e2 A solution of Internediate A23
SQ?%?&kdi%E%?oroﬁg{ﬂganeg%%d Was cooled to -78C under ar gon,
then DIBAL-H (26.7nml, 1.SM solution in toluene) was added dropw se over
20mi n. ISktep (d).rag:omsundﬂfrfmimulue@‘rfmris reactechwith thifi@€y, in the pre2énch pil salikrh ethioxidaci d
(52ml) @mﬂ%dmmi%ﬁﬁﬂi@mmsﬁ solution was allowed to warm
slowy to roomtenperature, then the organic | ayer was separated, washed

\2{; a\t/vater, drlcggg&r},%wgvg%grated Chrogg q%tcg%rgg? Sil(i%_&g’ ;‘L:l et g%lP-ﬁ.W)R

( CDC133s ssdiutr-hyddifle o7p@@siphiisoprappxidd. 77 (IH, m), 7.68 (1H d), 7.15 (2H, t),
4.77 (2H, d) 1 802 (111, t); I\/B(APCI +) found (M) =204, Cl2HLOFNO requires

203. | g &ﬁ,ﬂ' fb\(ﬁ,
manganese d@?é:{;ggi;gy MQE‘?H %0} n@ﬁe@ewg 750)
o] UL aaf- g pvastie AL IsPRISRYIF-ENBHRs, thad S solYsAt Suphe

s dsasslichlorpinethareed of f and the filtrate evaporated to a pale yellow solid
(0.57g_) 1H NMR (CDC13) 8 10.15 (111, s). 9.11(1H, s), 8.22 (111, dd), S.10
(211, féﬁ §Zor(a doﬁ'? Zlg@xﬁi}s]m&éd witoh E51hdhd 'of it a3y 20 soventl 2HSFNO

reqU|res | at

N- Met HPF @@l"ﬂfﬁ?‘&‘&é’h‘z@f%‘ﬁ?ﬁé*’é&“a‘ﬁ‘é“ 'E‘f"&ﬁds"éﬁ"b? P PSP &F, 2
equi v)”dﬂ@@?‘h?’ﬁ% under argon with ice cooling, and a suspension of

| 2Sernmedi ate A39 (1 equiv) in dry THE was added gradually over a few

m nut e £ c'in;WuB& f EXVH ¥ RBadl@bwite FRied tandad e f6H XhmpR g to
reflu fog% dl)e © 2 ﬁh;ﬁ%lgi?om&gjn t enper at ure. 5M 25 Hydrotciﬁ?orp!a?a;e:m d was
W se n

added Was Téenoved fromthe resulting suspension by
distillation. The re5| due was diluted wth water and made strongly basic
Wit h dodiepi).acmpmirdef formeia (XMVIB ipreasded vitha sietyiatiag eguit suchas dicwabyl s@iphatng
ang e\mnﬁr pRésefe oP i bhdeQudl £ PBlaSsiER batborhte, fauaueewdéchwme lof hieTdireghediily esfedV €

h 79(211,
the {ig nd g@,,,%ggé ﬁ)ﬁgcgg gﬁf& é%% '?3““‘“%2 (
C14H1 Wl}céq i Which mgphthensbe qﬂﬁffé‘F o e, f0 sta.ucc

N. ( Et lpaalybehasisiay| net hyl ) 4- (4chl orophenyl ) benzyl ani ne

35 Instep (j), acatalyst such as 4-dimethylaminopyridine, and in a solvent such as pyridine are used.
In step (k}, a compound of formula (XII0) is reacted with a compound of formula (XV) in a solvent such
as dimethylformamide to form an intermediate thiourca, which is then treated with a base such as

sodinm methoxide,

The present invention will now be illustrated by the following examples.




O A mxture of Internmediate Al (0.5 g, 1 equiv), glycine ethyl ester
hydrochloride (0.32 g, | equiv), diisopropylethylamne (0.4 m, | equiv)
and 1, 2-di chloroethane (10 m) was stirred at room tenperature, sodium
triacet oxyborohydride (0.73 g, 1.5 equyv) was added, angxsbdiétbhérmogonti nued
17 22 Cctober 2003 overnight, After diluting with dichloronethane, the

sol ution was washed with water and dried over potassium carbonate.
Evaporg;ifte@epf the solvent yielded the title conmpound (037 g) as a white
waxy Sso 1H NVR (CDC13) 8 1.22-1.37 (31-L t), 3.44 (2H, s), 385(2H
s), 4.15-4.32 (2H, q), 7.35-7.62 (81L m; ); M (APCl+) found (M) 304;
C171418e sqyeureand proty Joks Bramediaiee andexamples was confirmed by 1H-NMR and (in nearly

2- Hy dr dikaas@) higds-spedirbscdpypéve fnehayd nav explititheindicatbd bélower benzoi ¢ acid (0. 93 g)
was added portionwi se over 30 min to a solution of Internediate A41 (0.77
g) .in dichloromethane (10 m ), then the m xture was stirred at room

t eAperimtarmediaty AL —ufh( onpphenylienzatdehydet h di chl or omet hane, washed with
ag. sodi Uy ar bonate, dried and evaporated. 10 Chromatography (silica, 5%
met hang Q 4L oNor omet hane) gave 2- net hyl - 5- (4 chl orophenyl ) pyri di ne-

N- 79 t li.d ' t |

N O Py AT ey okiese i il L o by e B SRR 8 ey (e
m xtu rteuahsl(mpmylpb@wmmm#h@m@ $850% BB aquiyd- é“I“lF%‘F sestinm cgyonatth@aml.

r ef | weolutioh, 2lethie) adrimedokfedviee €S0mi)oaestirred av aflua unddrargohlo@erhighi, thds codéed

gél 5549& mﬁe;ﬁwaeea&etﬁ@@?iﬁc g}@mﬁ%ﬂu@m@e a;ﬁhﬁﬁ@ﬁ fi"ut g )W‘A?ﬁ
feely 'Qrﬁqm“ag

ded, st rrle ﬁ)
G arT SheB MR eae ey Was AtbaiNg vater
dr i ed cxaparaisda The erudel praduetovastrsgfias by chremaiogmphy Grilisa: 364 sthy] acntate in hexane);

di chl @foﬁaatﬂ%auitﬁ)sug:m/ apbﬁteﬂltbh@hﬁxersﬂﬁwacﬁz(gmm g) as an off-white solid.

| HNVR (CDC13) 6 3.61 (1H,t), 4.82 2Hd 7.33 (1H,d), 7.45 (2H m, 731

(2H, nf®) 4 Wm‘&fa}ombewemm)m Jv), 4-bromebereaidshyde (299g b equiv),

C13 H1 paliainm(Bracemes( 1 2590.89 aqmmqnmmrsmdma:mﬂa:a (30.3 g it gl solution, 2 equiv) |

2-(4- Sﬁﬂcﬁfxﬁdﬂ waﬁegslogm smxdaaﬁfeﬁnfaﬁ&mgba?&&hseﬂh % B Yolumel 2
1197~

ni l, gnfcﬂy mgmﬁ add%% B4,

suspen5| o 'EP@‘ (% Z—ﬁ- it

4-chl 8 }Q)% P13|89(6 67312%% vy (PR B¢ R4AGFH.0MS ) |

t hen (ﬂd@-}rfomﬁ(ﬂvi&l)mElhéatgélé”ﬂOmfuhwﬁﬁnr 4 hours. After cooling, the 25
sol vent was rem)ved |n vacua and the residue was triturated with ether. The

was fjlt then I sus d in water and acidified to pH 2.
0N ‘S#»améﬁ Meprirnt SRR ana G i od:  yield 954 o

b129(3Ht) 426(2Hq) 765(2Hm) 8.18 (2H m, 8.65

) found (M ) = 277/279; C 13H | X203 requires 278/ 280.

Inte dlate Eth chl oro nyl r rim di,ng-5-carboxyl ate
mf@waﬁd'e& Kb e 156 m#hﬁgéméaﬂze%ﬁho% ‘%ﬁ%fwm.xa e 49 g)

| n du@ﬁllaehm magkesuzDsuiphate Wt‘r'B, equivowasistired atﬁemmramr&fanléhm stirred

for Filteosd, memndwﬁugednhag:ummvﬁm&ﬁmﬁwﬁehe comitmd filtriteyevapo r‘a:b@:o\ml) atile

B3P OPRRALS] &Jé\b%)t s B &%( ).l 13) 6

1 44 50, (2H. rn 9 17 .\VB (APCI +)-

{ oundoRiEHorbvise 051k b aly m’w 2 il sbiod bk il

| nt ersiEed far 4Sminst room tgiperature thep po3GHHERA- ) Therselveat was remeved Bb‘/@fP‘atW

ni Xt uwas addedhanthe rexizhie 2dnd thel proféct 8xtgctedd ingpdishioromietbane) dwyinig afd eviPorgtionlof2

equi \the soffehit gabe AwWhite {otidT3.58k). 'H-NMR (CDCls) § 7.51 (4H, d), 7.40 (4H, d), 3.79 (2H, s),

30 248 (3H,s); MS (APCI+) found (M+1) = 232, C;4H14°CIN requires 231.

Intermediate A3 — N-(2-Diethylaminoethyl)-4-(4-chlorophenyl)benzylamine
A mixture of Intermediate A1 (55.0g), N.N-diethylethylenediamine (35.6ml), 4A molecular sieve (37g),
and dichloromethane (1100mi) was reacted at room temperature under argon for 16h, with occasional

35  agitation. The solid was filtered off and washed with dichioromethane, and the combined filtrates
evaporated to a yellow foam (72.4g). This intermediate imine was reduced with sodium borohydride




1.2 equiv) and THE (100 ml) was stirred at 60C under argon for 18 hours,
then a further portion of 5 acetic acid (1 m) and zinc (1.0 g) was added,
and the reaction allowed to continue fora further 24 hours. The sol vent was
renmoved in vacua, the residue was takeg up in a mxture 8 ogiog8f sgaret hane
and net hanol, and undi ssol ved zi nc powder was renoved by filtration. After
evaporation of the sol vent t he product crystallised fromethanol; yield

2028(37 %%& a%I%HI"t Zﬁ@hﬁm %;ﬁ
ot ey gi;z mci%%g s A’%ZH&, 54 @H 23 (28, 5.2 %

5- Hy dr ®QME4 A, 2a)( 45847156l (4Hy mpret hy| phenyl ) pyrim dine "" ~-M ~~

I nt ermedi ate A129 (0.96g) was hydrogenated over 10% pal | adi um on char coal
(96 rrg) in a mxture of triethylam ne rr1) and ethanol (20 m) for 90
mns atintermedigtond = Mi&Lhipraphenybbengylpicehol) oo 15 renpved by filtration,

-the solm\/\_fa@xgporat ed, and the residue was taken up in ethyl acetate
andg was sSively WI th aq. anmoni um chl oride and aq. sodi um

Tt e

i nter nwsedtteéﬂ‘\ﬂ‘emé stigring qunmé fw@hh@en éhre splyertrwas agraqved m mwamzd@é to the
Pr ecur sifdue Anf i prbdie exttatted ¢itd dichibrdrhethane Delyihemmdervapdbationadf thesoNenrgavel 2 0
F 0] d ﬁhﬁ@ﬁ-’yﬁ@ I -

%qll Flull}gé %’g@qnﬁ%’b i 1) ene3)28 Qgﬁgf’g?gﬁﬁ% Tcz:za‘rl gé?(%’lnc?éhyde
4 f I uor obenzenebor oni c aC|d 2. br onot hi ophene- 5 car boxal dehyde,
4- chl obsteanaiste A oAiN-(4(4-This2optenkliberzy)phthalimideot | nate, 3
4-fl uorgbenzeneboronic acid 1 A2 nethyl 6-chloronicotinate, 4

X euzeneboroni c acid nethyl6-chloronicotinate, A2 5
N oF acid 5-(4-Chl orophenyl)-2-thi ophene

Intermediate A4 (1. 62g. 1 equxv) phthalimide (1.42g, 1.3 equiv) and triphenylphosphine (2.53g, 1.3
equw} were dissolved in dry THF (50ml), the solution was cooled in ice, and diethyl azodicarboxylate

15  (1.52ml, 1.3 equiv) was added slowly with stirring. The yellow solution was stirred for 16h at room
temperature, then the solvent was evaporated. Chromatography (silica, 1:1 dichloromethane/pet. ether)
and trituration with ether gave the desired product (2.03g, 79%). 1H-NMR (CDC13) § 4.89 (2H, s),
7.36-7.50 (8H, m), 7.69-7.74 (2H, m), 7.82-7.89 (2H, m).

Intermediate A6 — 4-(4-Chlorophenyl)benzylamine

n OO

A mixture of Intermediate AS (1.98g, 1 equiv) and hydrazine hydrate (0.55ml, 2 equiv) in ethanol
(40ml) was heated at reflux for 2h, then the solvent was evaporated. The residue was shaken with
dichloromethane and 0.5M aguecus sodium hydroxide, the aqueous Jayer re-extracted with
dichloromethane, and the combined organic extracts purified by chromatography (silica, 1-3%

25  methanolic ammonia in dichloromethane). Product fractions were evaporated to a white solid (0.53g,
43%). IH-NMR (CDCl3) 8 3.92 (2H, 5), 7.28-7.41 (4H, m), 7.45-7.54 (4H, m).

Intermediate A7 — N-Methyl-N-(4-{4-chlorophenyl)benzyl)bromoacetamide

") /
Bromoacety! bromide (0.123ml, 1.1 equiv) was added to a well-stirred mixtere of Intermediate A2
30 (03g, 1 equiv), sodium hydroxide (0.06g, 1.2 equiv), water and dichloromethane. Stimring was
continued for 3h at room temperature, then the phases were separated and the organic layer dried and

evaporated. Chromatography (silica, 3:1 hexane/ethyl acetate) gave the desired product as an oil




] Methyl 6-(4-fluorophenyl)- Mo cnicotinate ,,~, pc \

Met hyl

-6- (4-chl orophenyl)- - .nicotinate ?

"' A9020Met hyl - 6- (3, 4- (i chl orophenyl)- nicotinate 19 22 Cctober 2003 A 6

4- br onobenzal del i yde,
4-(4-Trifluaron tbyl phenyl)-
7 1 4-chl orobenzeneboronic acid A2 4-fornyl benzeneboroni c acid,

4-trifluorometigl benzene- boroni c220cthber 2003

benzal dchyde A2 4-brono-2-fl uorobenzal dehyde,
8

4-chl oro-2-flLuor oi odobenzene A2 4-fornyl benzeneboronic acid, 0 9 i

4-cl r| 378 {HRMER CRTahS A%d.68 (BH.mB 472 (FbishHGMEHz OndB6 (Fhisk M8 (APCI)
4- br onbimad AM-elo /352, BpsH; LBrOAND feguizssdsbor oni ¢ acid, 1
a 2i

4-chl oro- 2-fl uoroi odobenzene A3 4-fornyl benzeneboronic acid,

2,4-b
4-bro
4-tri

5

10

15

20

30

A3 4-fonnyl benzeneboroni c acid,

is(trifluor t hyl.)-o bronpbenzenei
n@“(‘S@F‘kaF%‘ggErTz‘og Ydroxymeghylde(4Ainarophearbpyridineor obenzal dehyde, 4

f%benzene- F

A solution of Intermediate A23 (4.63g) in dry dichloromethane (100ml) was cooled to -78°C under
argon, then DIBAL-H (26.7ml, 1.5M solution in toluene) was added dropwise over 20min. Stirring was
continued for 40min at -78°C, then 2M hydrochloric acid (52ml) was added dropwise over 15min. The
solution was allowed to warm slowly to room temperature, then the organic layer was separated,
washed with water, dried and evaporated. Chromatography (silica, 1:1 ethyl acetate/hexane) gave the
product as a white solid (3.03g, 75%). 1H-NMR (CDCl3) 3 (1H, d), 7.98 (2H, m), 7.77 (1H, m), 7.68
(1H, d), 7.15 (2H, 1}, 4.77 (2H, d), 1.802 (1H, t); MS(APCI+) found (M+1)=204, C12H19FNO reqgunires

203.

Intermediate A9 ~— 5-Formyl-2-(4-fluorophenyl)pyridine

OO~

Activated manganese dioxide (3.19g) was added to 2 solution of Intermediate A8 (0.75g) in
dichioromethane (50ml) and stirred at room temperature for 16h. The solids were filtered off and the
filtrate evaporated to a pale yellow solid (0.57g). IH-NMR (CDCl3) 6 10.15 (1H, 5), 9.11 (1H, 5), 8.22
(1H, dd), 8.10 (2H, m), 7.87 (1H, d), 7.20 {2H, t); MS(APCI+) found (M+1)=202, C12HGFNO requires

201.

Intermediate A10 — N-Methyl-4-(4-chlorophenyl)-3-fluorobenzylamine

-0

Borane (IM solution in THF, 2 equiv) was stirred under argon with ice cooling, and a suspension of
Intermediate A39 (1 equiv) in dry THF was added gradually over a few minutes. After 5 mins the ice
bath was removed and the mixture heated to reflux for 1h, then cooled to room temperature. SM
Hydrochloric acid was added dropwise, and the THF was removed from the resulting suspension by
distillation. The residue was diluted with water and made strongly basic with sodium hydroxide, then
the product was extracted into ether. Drying and evaporation of the organic solution, followed by

chromatography gave the title compound as an oil (88%). IH-NMR (CDCl3) 8 2.48 (3H, s), 3.79(2H,
s), 7.12-7.18 (2H, m), 7.33-7.50 (5H, m); MS (APCI+) found (M+1) = 250; C14H13CIFN requires 249,

Intermediate A11 — N-(Ethoxycarbonylmethyl)-4-(4-chlorophenyl)benzylamine

o DO

A mixture of Intermediate Al (0.5 g, 1 equiv), glycine ethyl ester hydrochloride (0.32 g 1 equiv),
diisopropylethylamine (0.4 ml, 1 equiv) and 1,2-dichloroethane (10 ml) was stirred at room
temperamre, sodium triacetoxyborohydride (0.73 g, 1.5 equiv) was added, and stirring continued

3
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m-Chloroperbenzoic acid (0.93 g) was added portionwise over 30 min to a solution of Intermediate A41
(0.77 g) in dichloromethane (10 ml), then the mixture was stirred at room temperature for a further
hour, diluted with dichloromethane, washed with aq. sodium bicarbonate, dried and evaporated.

10  Chromatography (silica, 5% methanol in dichloromethane) gave 2-methyl-5<(4-chlorophenyl)pyridine-
N-oxide (0.79 g) as a white solid. This material was dissolved in dichloromethane (15 ml),
trifluoroacetic anhydride (1.9 ml) added, and the mixture stirred for 1 hour at room temperature
followed by 1 hour at reflux. Volatile components were removed in vacuo, then the residue was
redissolved in dichloromethane (5 ml), 2M aq. sodium carbonate (14 ml) was added, and stirred

15  vigorously for 2 hours. The mixture was diluted with dichloromethane and water, and the organic layer
was washed with water, dried and evaporated. Chromatography (silica, 5% methanol in
dichloromethane) gave the title compound (0.67 g) as an off-white solid. 1H.NMR (CDCl3) 8 3.61
(1H,t), 4.82 (2H,d), 7.33 (1H,d), 7.45 (2H,m), 7.51 (2H,m), 7.85 (lI-de} 7.78 (1H.d); MS (APCI+)
found (M+1) = 220/222; C2HgCINO requires 219/221.

20  Intermediate A13 — Ethy! 2-(4-chlorophenyl)-4-oxopyrimidine-S-carboxylate
Og H

Sodium ethoxide (11.12 ml, 2 equiv} as a 21% w/v solution in ethanol was added dropwise to a
suspension of diethyl ethoxymalonate (3.03 ml, 1 equiv) and 4chlorobenzamidine hydrochloride (4.23
g 1 equiv) in ethanol (30 mi), then the mixture was heated to reflux for 4 hours. After cooling, the

25  solvent was removed in vacuo and the residue was triturated with ether. The solid was fiitered off, then
resuspended in water and acidified to pH 2. The product was filtered off, washed with water and dried;
yield 2.94 g. IH.NMR (dg-DMSO0) & 1.29 (3H,1), 4.26 (2H,q), 7.65 (2H,m), 8.18 (2H,m), 8.65 (1H.s);

MS (APCL) found (M-1) = 277/279; C13HCIN7O3 requires 278/280.

Intermediate A14 — Ethyl 2-(4-chlorophenyl)-4-chloropyrimidine-5-carboxylate

i Save

Oxalyl chleride (0.31 ml, 2 equiv) was added to Intermediate A13 (049 g) in dichloromethane (20 ml)

with ice cooling, then the mixture was stirred for 3 hours with warming to room temperature.
Evaporation of the volatile components gave the product as a white solid (2.94 g). 1H-NMR {CDCl3) &

1.44 (3H,1), 4.48 (2H,q), 7.50 (2H.m), 8.45 (2H,m), 9.17 (1H,s); MS (APCl+) found (M+1) = 297;
35 Cjy3H;oClhN2O5 requires 296.
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2-methyl -5-triflylpyridine, 1 3 4-trifluonmethoxybenzene ' boronic acid The
fol lowing internediates were made by the method of Internediate A2, using an

a1 nitmictsitl AR e Y Cp s i pdanagag s T T Precu so

Met hylm%_@_@__uororret hyl phenyl ) - benzyl aati ne N

Met hyl or ophenyl ) - 2- fI uoro- | benzylamne ~4 Int+ A28 F ~

N- Vet *hYlm:éu:é 4r idkhBEdae -A1laye 8t =gily), kinc BEWAFI(2UTD Re1.84quiB), AdeticQciii(1.57 Al, ant .
A 1311, It APl 100785 whs m%deiégén 57 18 Hobs; thé5? furtheAportidilor A31

1 .2 equiv)
5  acetic acid (1 ml) and zinc (1.0 g) was added, and the reaction allowed to continue for a further 24

hours. The solvent was removed in vacuo, the residue was taken up in a mixture of dichloromethane
and methanol, and undissolved zinc powder was removed by filtration. Afier evaporation of the
solvent, the product crystallised from ethanol; yield 2.02 g. InNMR (CDCl3) & 1.44 (3H,1), 4.46
(2H.q), 7.48 (2H,m), 8.48 (ZH,m), 9.30 (2H,s); MS (APCl+) found (M+1) = 263; Cy3H;1CIN2O9

10 requires 262.

Intermediate A16 — 5-Hydroxymethyl-2-(4-trifluoromethylphenyl)pyrimidine

Intermediate A129 (0.96g) was hydrogenated over 10% palladium on charcoal (96 mg) in a mixture of
triethylamine (2 ml) and ethanol (20 mi) for 90 mins at 1 atmosphere pressure. The catalyst was

15 removed by filtration, the soivent was evaporated, and the residue was taken up in ethyl acetate and
washed successively with aq. ammonium chioride and aq. sodium bicarbonate. Drying and evaporation

gave the title compound (2.02 g). 1H.NMR (CDCl3) 6 4.82 (2H,3), 7.75 (2H,m), 8.57 (2H.m), 8.85
(2H.s); MS (APCI+) found (M+1) = 255; C1HgCIN20 requires 254. :

The following intermediates were made by the method of Intermediate Al:

No | Precursors i Structure Name
| .
A2 | 4-formylboronic acid, '}_O_@_, | 4-(4-Fluorophenyl)benzaldehyde
0 4-flvoroiodobenzene | © o
A2 | 2-bromothiophene-5- W 5-(4-Fluorophenyl)-2-thiophene
1 carboxaldehyde, g carboxaldehyde
4-flusrobenzeneboronic acid
A2 | 2-bromothiophene-5- 5-{4-Chlorophenyl)-2-thiophene
2 carboxaldehyde, g carboxaldehyde
4-chlorobenzeneboronic acid
A2 ' methyl 6-chloronicotinate, | MO 'C_G_Q'F Methyl 6-(4-fluorophenyl)-
3 ! 4.fluorobenzeneboronic acid = | micotinate
A2 | methyl 6-chloronicotinate, W@—@—@—O Methyl-6-(4-chlorophenyl)-
4 4-chlorobenzeneboronic acid -  micotinate
A2 | methyl 6chloronicotinate, P | Methyl-6-3 4-dichlorophenyl)-
§  34-dichlorobenzeneboronic ] M:’-"G—O—G ! nicotinate
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N- (D net hyl am nocar bonyl met hyl ) -4-(4- trifluoronethyl phenyl)benzyl aniine
N- Met hyl - 4 (4-chloro-3-fluoropbenyl)- E benzyl am ne
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A34 '—B-AS-l—y O—AG A—2—AC——A—4 f

i A2 4—bmmo—2-ﬂuorobenza.ldehyde, ! 4{4-Chlorophenyl}-2-fluoro- :

| - 4-chlorobenzeneboronic acid F  benzaldehyde

1 ; !

. A2 | 4-formylbenzencboronic acid, i t 4-(4-Chloro-2-fluorophenyl)-

'g | 4-chloro-2-fluoroiodobenzene ! }‘O‘D“’ | benzaldehyde

| A2 | 4formylbenzeneboronic acid, | j 4-(4-Chloro-3-fluorophenyl)-

K 4-chloro-3-fluorciodobenzene 4 | benzaldehyde

! A3 | 4-methoxybenzeneboronic acid, '}_O_O_m , 4-(4-Methoxyphenyl)-

|0 4-bromobenzaldehyde o | benzylaldehyde

| A3 | 4formylbenzeneboronic acid, | § | 4-(2-Fluoro-4-chlorophenyl)-

1 4-chloro-2-flucroiodobenzene ;)—O—D—G { benzaldehyde

1 A3 | 4-formylbenzeneboronic acid, F ; 4-(2,4-bis(trifluoromethyl)-

'3 . i 2,4-bis(urifluoromethyl)- 4 | phenyl)benzaldehyde

P bromobenzene _ ; "

| A3 | 4-formylbenzeneboronic acid, A 4-(2-Fluoro-4-triflucromethyl-

3 4-bromo-3-fluorobenzo- }—O‘G—"s phenylibenzaldehyde

trifluoride |

| A3 | 4-bromo-2-fluorobenzaldehyde, R 2-Fluoro-4-(4-trifluoromethyl-

‘4| 4wifluoromethylbenzene- | }—O—@-«x phenyDbenzaldehyde

b boronic acid ;

' A3 | 3-chioro4-flucrobenzene- ; 4-(3-Chioro-4-fluorophenyl)-

| § | boronic acid, » benzaldehyde

‘ 4-bromobenzaldehyde

. A3 | 4formylbenzeneboronic acid, " | 4-(2,4-Diflucrophenyl)-

|6 2,4-difluoroiodobenzene }—D—D—‘ benzaldehyde

' A3 | 4-formylbenzeneboronic acid, ' W’ 4-(4-Triflucromethoxyphenyl)-

i 7 4-trifiuoromethoxyiodobenzene benzaldehyde

| A3 | 4formylbenzencboronic acid, | % y | 4{(4-Difluoromethoxyphenyl)-

' 8 4-difluoromethoxyiodobenzene | ® benzaldehyde

. A3 | N-methyl-4-bromo-3- P K i | N-Methyl-4-(4-chlorophenyl)-3-

i g fluorobenzamide, }—Q—Q-" fluorobenzamide

| 4chiorobenzeneboronic acid

[ A4 | methyl 6-chloronicotinate, | Mo ’G_Q_O{" . Methy! 6~(4-trifluoromethyl-

0 4 phenyl)nicotinate

trifluoromethylbenzeneboronic !

: | acid

. A4 | 2-methyl-5-bromopyridine, _Q__@_a ! 2-methyl-5-(4-trifluoromethyl-

. 4-chlorobenzeneboronic acid : | phenyl)pyridine
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The following intermediates were made by the method of Intermediate A2, using an appropriate amine

in place of methylamine as necessary:

| No Precurso Structure E Name

A4 | Imt.A20 | X @ 9 | N-Methyl-4-(4-fluorophenyl)benzylamine
Ad | Int.A26 | =X Q g f N-Methyl-4-(4-trifluoromethylphenyl)-
| 5 , | benzylamine _
1 A4 | It A27 E N-Methyl-4-(4-chlorophenyl)-2-flucro-
6 benzylamine :

Ad Int. A28 " N-Methyl-4-(4-chloro-2-fluorophenyl)-

v benzylamine
Ad Int. Al /-‘{ D D N-Ethyl-4-(4-chlorophenyl}benzylamine

8 .
A4 | Int A131 | 5-Methylaminomethy!-2-(3,4-dichlorophenyl)-
9 pyridine
AS | Int Al :—El Q @ | N-(Dimethylaminocarbonylmethyl)}-4—(4-

0 Y , chlorophenyl)benzylamine
AS Int. Al A @ Q N{Z—MethoxyethylH{Mh]omphenyl)—

1 I benzylamine

| N-(Dimethylaminocarbonylmethyl)-4-(4-

AS | Int A26 {—“
2 3 \_O_Q_G | wifluoromethylphenyl)benzylamine
AS Int. A29 ; N-Methyl-4-(4-chloro-3-fluorophenyl)-
3 § benzylamine
| A5 | Int. A30 -~ Q S | N-Methyl-4-(4-methoxyphenyl)benzylamine
4 .‘
A5 | Int A3l ! A | N-Methyl-4-(2-fluoro-4-chlorophenyl)-
j —\—O—O—G ! benzylamine

| 5
[AS | mLA32 | | | N-Methyl-4-(2,4-bis(trifluoromethyl)phenyl)-
: é LO—D-G. I benzylamine
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N ( 2- (4 #- biit oxycar bgnyl -1 I p zi no) et D€ 4- chl or ophenyl ) benzyl ami ng
A6 | Int A36 % | N-Methyl-4-(2,4-diflucrophenyl)benzylamine
0 |
A6 | Int. Al R @ @ ;fN{z-mmemyzaminocmylmuhImphenyn-
1 | benzylamine
fA6 | Int.Al X ‘N-(3-Dw1ethylamm0propyl)—4-(4-chiorophcnyl}-
i 2 _ benzylammc
1A6 | Int A21 o 2-Methylaminomethyl-5-(4-fluorophenyl)-
J } 3 thiophene
!.AG Int. A9 —H. g C 5-Methylaminomethyl-2-(4-flucrophenyl)-
4 ‘ . . : ' pyridine
| A6 | Int.A130 | —N @ Q 5-Methylaminomethyl-2-(4-chlorophenyl)-
5 \ pyridine
A6 | Int.A22 m—O“’ 2-Methylaminomethy}-54-chlorophenyl)-
6 thiophene

~ A67: N-Methyl-4-phenylbenzylamine was made from commercially available 4-
biphenyicarboxaldehyde.

The following intermediates were made by the method of Intermediate A3:

B i No. | Precurso I Structure i Name

o ' r f i
i AT0 Int. Al — S Q | N—(2—Hydmxyethyl)—4—(4—chloropheny]}- i
| " bcnzyla:mne !
|A71 | Int A26 A ave | N<2-Hydroxyethyl)-4-(4-
! { triflucromethylphenyl)benzylamine
[A72 | It A%6 |\ K aYe | N-2-(dimethylamino)ethyl)-4-(4-
’ | ’ | rifluoromethylphenyl)benzylamine
'A73 | meA26 | — A Q Q | N~(2~(diethylamino)ethyl)-4-(4-trifluoro-
H H i .
: : : i methylphenyl)benzylamine ,
' A74 | e Al | (N | N-(2-(diisopropylamino)ethyl)-4-(4-
_(—r\"O—O—G . chlorophenyl)benzylamine
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| . i
A7T9 | It Al | \_) ,_Q_O_a { N~(3-(diethylamino)propyl)-4-(4chloro- |
{ N phenyl)benzylamine i

AS0 | Int. Al ; O "Q‘O“’ N-(3«(1-pyrrolidino)propyl)4-(4chloro- |
; "N/h phenyl)benzylannne i
|

A81 | Int Al ,( ) r—D—O-a 'N-{3-(1—p1pendmo)propy!)-4—(4-chmm-
| \H | phenyDbenzylamine

| A82 | Int. Al ; < ) /_D_O_q | N«(3~(4-marpholinc)propyl)}-4-(d—chloro-
! NN phenyl)benzylam' e ,
| N~(3-(4-methyl- 1-p1pemzmo)propyl)—4-

AS3 | Int. Al \
Qﬂ’_O_O"’ (4-chiorophenyl)benzylamine

A84 g Int. Al g..o_{o N-(2—(t-bu:oxycarbonylanﬁno)ethyl)—4—
R O ( ) a (4-chlorophenyl)benzylamine

! ,
AS5 | HLAl | ewd N-(N'2-(t-butoxycarbonyl}-N'-methyl- |
. amino)ethyl)-4-(4-chlorophenyl)-
benzylamine _ ,
A8 . WAl | eod X N-(N'-(2(t-butoxycarbonyl)-N'-ethyl- |
2~ ) | aminoethyly<-(dchiorophenyy
benzylamine
A87 | ILA26 | w0y | N-(N"~(2~(t-butoxycarbonyl)-N"-ethyl-
s i amino)ethyl)-4-{4-trifluoromethyl-
‘ | g phenyl)benzylamine
A88 | Int A1 ! N N-(3-(t-butoxycarbonylamino)propyl)-4-
| .“}_,{H : Q <} ° | (4-chlorophenyl)benzylamine
A8 | ImLAl | . R | N-(N"-(3-(t-butoxycarbonyl)-N'-methyl-
> O Q amino)propyl)-4-(4-trifluoromethyi- i
B0 phenyl)benzylamine P
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! j | benzylamine
A9 | ItAl |\ X | N~(2-(bis-(2-hydroxyethyDaminoethyl)-
| "R O C > “ | 4-(4-chloropheny)benzylamine

A% | Int. A26 O‘A—M | N«((4-morpholino)carbonyimethyl)4-(4-
i ) : ‘ triflucromethylphenyl)benzylamine
A97 | Int. A26 ) {-R ave i N-{(4-methy)-1-piperazino)carbonyl-
. o * | methyl)-4-(4-trifluoromethyiphenyl)-

. ;: 4 { benzylamine

| A98 | ItA133 | — R ave | N-(2«(diethylamino)ethyl)-5-(4-chloro- |
{ | phenyl)pyrid-2-ylmethylamine

A% | IvAI34 | M N-(2-(diethylamino)ethyl)-5~(4-trifluoro-

_ ‘ ? methylphenylpyrid-2-ylmethylamine

A10 | Int.A132 | )_/—% N-(2-(dimethylamino)ethy!)-2-(4-

0 l ' triffuoromethylphenyl)pyrid-5-yl-

methylamine

Al0 | It A130 | —, R Q @ N-(2-(diethylamino)ethyl)-2-(4-chioro-
1 1 phenyl)pyrid-5-ylmethylamine

| AX0 | Int A135 | —X Q v N-methy)-5(4-trifluorometboxyphenyl)-
P2 y pyrid-2-ylmethylamine

| A10 | Int AI30 | Q @ N-(2-hydroxyethyl)-2-(4-chlorophenyl)-
3 pyrid-5-ylmethylamine

Al0 | Iot AI36 :\/‘A—Q—O—" N-(2-(diethylamino)ethyl)-2-(4-chloro-
4 phenyl)pyrimid-5-ylmethylamine
Al0 | Int. A137 M N-(2-(diethylamino)ethyl)-2-(4-trifluoro-
! 5 ’ methylphenyl)pyrimid-5-ylmethylamine
A10 | Int A132 }f" . N-(2-(diethylamino)ethyl)-2~(4-trifluoro-
6 Q @ ul methylphenyl)pyrid-5-yimethylamine

A10 | It Al m | N-(2<(1-piperidino)ethyl)-4-(4-chloro-
I I phenyl)benzylamine

i A10 | Int A26 OI% N~(2-(1-piperidino)ethyl)4~(4-trifluoro-
i 8 | :

methylphenyl)benzylamine
The following intermediates were made by the method of Intermediate A4:




N-(4-(4-Trifluoronet hyl phenyl ) benzyl)- phthalimde

N- (2- (4- Fl uoropbenyl ) pyri d-5-yl met hyl ) - pht hal i nvde

N- (5- (4- Chl orophenyl )t hi en-2-yl nethyl)- phthalitnide The follow ng

i nternedi ates were made by the nethodygf Internediate Ay Qetdlser dBpgcur sor
Structure Name Al2 Int. A115 | O 4-(4-Fluorophenyl)benzylamne i 12 Int. A

116 ' 4-(4- Trlfluororrethylphenyl)benzylamne 1~1i F2Int. Al 171 A2
. :

Int. AQL8 3 Z-T1 uoroprﬁmp pyridine ‘
5- A horethy fordrs opherde T A124: 4-Phenylbenzylanine js !
cormegéﬁm | yi Iauauﬂabl e. W NQ |‘rﬁ-@rﬂmmah®$1)mjdalmhtﬂ by the net hiod
of Internedilate AS. 25 Pre C tructlJre r 22 Qctober 2003

5- Hy dr ax3anet . A26( 4- ¢ , AYRLQVY | dlmrxmddmm:hylphmynbmyl alcohol ,
ydr oxiynet hyl|- 2- (3, 4- diichl oka | )ipyri/di ne _ !

Aoy R 42 éLlor””y'SP??n%e SR R HompgppmyDiiophens

ot h\ll nhnn\ll \ n\lrl . idine The

O 1 0wy St Wk Ay B o0 PGB X 1 01 at 0 A | 7332

Int. Al27

No. | Precursor ' Structure Name
All | Imt AI10 ! _ N-(4-(4-Fluoropheny!)benzy)phthaliride
5

All | A1l | N-(4-(4-Triflucromethylphenyl)benzyl)-

6 | phthalimide
=]

All !Int. A8 N-(2-(4-Fluor°phcnyl)pynd-S-yhmthyl)-

7 phthalimide

All Int. Al112

H
{
!
é
zg N-(S-{4—Chlorophenyl)th1cn-2—ylmthyl)-
j phthahmlde

! o

The following intermediates were made by the method of Intermediate A6:

; No. | Precursor I Structare ; Name
Al2 | Int. AllS "'\_Q_@_, | 4-(4-Fiuorophenyl)benzylamine
o f
A2 | It AlI6 | ""\_Q_Q_@ | 4«(4-Trifluoromethylphenyl)benzylamine
1 = F
Al12 i Int. A117 ""\_Q_(D_, | 5-Aminomethyl-2-(4-fiuorophenylypyridine
2 . | _

!
|
! i

12
3

Int. A118 % 5-Aminomethyl-2-(4-chlorophenyl)thiophene

A124: 4-Phenylbenzylamine is commercially available.

!
!
{

The following intermediates were made by the method of Intermediate AS8:




Precurso Jr Int. Al125 Int. Al126 Structure Nanme Nane

15- For nyl - 2- (4- chl or ophenyl ) pyri di ne 5-Fornyl - 2- (3, 4-di chl orophenyl ) pyri di ne
15-Formyl -2-(4-trifluoronethyl phenyl)pyridine A133 InL Al2 A134 Int. A 140
A135 Int. Al41 A136 Int. Al28 1 AlL37 JgyiL Alb i f 22 October 2003

2- For nyl - 5- (4-chl or ophenyl ) pyri di ne

2-Fornyl -5-(4-tri fI uor onet hyI phenyl )pyr| d| ne

2- FOI’I’T]I = 5= (4 tr-+fvot U|||:L|lu7\ypucuy| ;pyn —eHe
5- For myl Mo (4- Jm'ap enSEYEYFe i di ne | Name
5- Fornyl - 2- (4-tri frl uorolrret hyI phenyl)pyn m di ne The follow ng internedi at ep

Niaa No KR ) B o rerh S Il éﬁ@*ﬁ%ﬁéﬁl“““' m’*‘ma )

Pa oot gl (4 r\nll\ n\lrldl e

I nL Al 5— = N‘ L\ 3 L~ Uyul UI\_yIICL Il_yl J \'-r | | | uUl UllCtllU/\
Afy| | elbhdidpnalionat gy G- tri SRR By diebiprvebrg)pivaine

Al4d =

foll ow met hod of Internedi ate Al13: No.
Pr eCur laYaValal | o N PO : ~ I.II U

fl uoro 5#1‘;3:0; Lth?l-2-((21-ti'lﬁnm'omcth:,.vlphc:nyl)-

A28 | IntAlS ;""\_Q_O_a 5-Hydroxymethyl-2-(4-chlorophenyl)pyrimidine

i ! .
A129 | Int. A150 | . | 4-chloro-5-hydroxymethyl-2-(4-triflnoromethyl-
’ f phenyl)pyrimidine

~ The foliovﬁng intermediates were made by the method of Intermediate A9:

No. Precurso Structure Name
I
i r

A130 | Int A125 M S-Formy}-2-(4-chlorophenyD)pyridine
Al131 Int. A126 ; 3 :§' 5-Formy!-2-(3,4-dichlorophenyl)pyridine

A132 | Int A127 '}_@_{_‘}_., 5-Formyl-2<{4-triflucromethylphenyl)pyridine
o]

A133 | Int AI2 }_Q_O_g 2-Formyl-5-(4-chlorophenyl)pyridine

A3 | It A140 | % 2-Formyl-5-(4-trifluoromethylphenyl)pyridine
Al35 | Int Al41 }_%w' 2-Formyl-5-(4-trifluoromethoxyphenyl)pyridine
Al36 Int. A128 }_Q_O_a 5-Formyl-2-(4-chlorophenyl)pyrimidine

|
Al137 Int. A16 ; ').Q_C}_,_ 5-Formy}-2-(4-trifluoromethylphenyl)pyrimidine
| o

The following intermediates were made by the method of Intermediate A12;

No. | Precurso | Structure Name
o

Al40 Int. A134 mL_{ H" > e, 2-hydroxymethyl-5-(4-triflucromethylphenyl)-
; pyridine

| Al41 | Int AI35 % 2-hydroxymethy)-5-(4-trifluoromethoxyphenyl)-
“ pyridine

}
H
|




ox opyrimdin e-5-carboxylate The follow ng internedi ate was nade by the

nmet hod of Internediate Al4: No. Precu so Structure = Nane r AlIS Int. Al45
Et hyl 2{4trifl uoronethyi phenyl)-4-clforo- O pyrimdine-5-carboxyl ate The
followi ng intermedi ate was made by thegrethod of | nter meg? @iceobar 2003

3No. Pescara StructureNane or Al5Int. A4SN- Methyl-N-(4

(4-trifluoronmethyl phenyl)- {5io benzyl ) bronsoacet am de t- The foll ow ng

i nt er mebhefelowing memnedisie wasomadettiysbe nethodofdmomatidiate AN | Na. ! Precurs or
Al6 | ni__A2 Q Struciure Nane

N- ( Et HoNgcar bonyI pmmd.-g 4- (4-|tStirfdtaer onet hyl rNaﬁenyI ) benzyl ami ne 5 27 2]2

Cct obeT, 2003 I er edr at e Bt—Etrf1yt;

2ot 1 T o R oSt il el Koy Pat EHY 2 HIpr g dppbeny) -

t df | ugr dhcet dntrificpremegyl-5 o) ar'ld di £hyl et hoxﬁﬁpmdém’('sfiﬂ'&?m et hanol
(300 M) wadpendasdinaHep! uti onfof sodi um et hoxi de in ethanol (21 wt %

1. 09. S )>—6ver—b5—mi-A-—The mixture was 5 heatdd at.reflux for 6 h_then
cool ed, concentrated and water (200 nl) added. The resulting solid was
col | ecﬂbdfwmgmmd;ﬂgmmddbmwafmdzéﬁmlm) and diethyl ether (2
x 100_nil) and then suspended in water (400 m). Dichloronethane (300 m)
was afddgs] anPrécaeso’ XkwRnde! di fied WipNdge dilate HO (2.5 M 125 m ). The
organjc extfact_ was phashed with water], dried (MgSO4) and evaporated to give
the tjtle—conpound-as a buff solid (53 g 6304 1H NVR (CDCI3) 8 12,00 (f1H,
br 10! 415 9. Iff. A145 . ),BMQZ(‘BEﬁﬂmquﬂ!&ﬁpwﬂ}@@m) 6171. 4,
167. 3, $60.4, 160.2 {q, J™ 3 Hz) , | phtimidingcf-catboxyted Hz), 109.2.63. 8, 14. O;
M (ARCH) ¥ound (M) %237 (CBHZE3MDN3 requires 236 nternediate B2 F
Et hyl 2- tr| f I uor onet hyl - 4- chi or opyri m di ne- 5-car boxyl ate 15 To a sol ution of
et hyl Thelfpliowing iermeiliate spasonaie by [ty methodbf bnermedimdARy| ate (51.8 g) in

di chl oronet hane (600 nil) cooled in_an ice bath was added oxalyl chloride
(57.4 Nb) | phdcaned | lBructigget hyl fori nafingdge(0.2 m). The nixture Wwas stinred
at rdom t ehrpe grure for 16 h and then{ evaporated. Toluene was added ang
evap _Jg.g_,r_& $i due vas di ':in vedlin dichloronet hane - V)ﬂ.SILE‘&LJM__LD___
wat er: Al i g JNdmtbyltM@-(4-tdthlommhmmtnal$- an orange
oi | (153. 7 benzyl)bromoacetamide

v

The following intermediate was made by the method of Intermediate A11:

No. Precurs Structure Name
or :

H

Al6 | Int A26 | O G N-(Ethoxycarbonylmethyl)-4-(4-triflucromethyl-
0 * | phenyl)benzylamine




20 100%9. 1H NWR (CDC13) S 9.25 (IH, s). 4.51 (2H, q), 1.46 (3H, t); 13C NWMR
(CDC13) S 162,0 (2C), 161.1, 158.1 (q, J = 39 Hz), 127.0, 118.9 (g, J = 276
Hz), 63.5, 14.4. Internediate B3 - Ethyl

2-tri#l uoromet hyl pyrim di ne-5-carboxybgte A m xture of ejdwgktober 2003
4-chloro-2-trifluoromethyl pyrirnidine-5-carboxylate (55.7 g), 10% pal | adi um
on 25 carbon (0.3 g), ethanol (1000 m) and N, N-dii sopropyl ethylam ne (90

m) was shak ress mai nt ai nosphere for 2 h.
The cat® e‘&é@ﬁﬁen%&ﬁ%@ﬁ?’éﬁ%ﬁ@’%@&ﬁ@é@%at ed. The residue
was di ssol v@d i n dichl oronethane, washed wi th ammoni um chl ori de sol ution,
then wa led (MJSO4) and evaporated to give the title conpound as a
buff solid , 100%. 1H NWR (CDC13) 8 9.42 (2H, s), 4. 51(2H, q), 1.45
13C

(3H, t); (CDC13) 8 162.7, 159.4 (20, 159.3 30 (q, J = 37 Hz),
126. 3, Td9sélufish oﬂmﬂu&%&euﬁmé(assg)lﬁdd:em?l&my@mhe(n@%cmcﬂ(mdmat e B4

- 2-Trifd 1L e lﬁﬁéngfs Xidk 1029 oRE
B Lhisiptigd o T RO bk i

hydri deCOU y fidtragen.rwashed\prdth colii water (50 Sl)JTind disthyl gther (Rasl 09tml) amstithert - 78C f or
45 m n, subgeadeddinl it (48108 MDickRPonidhans300aE) 6ds muahﬁm&b ynixthbel RIdifiedl itV NQ
the m xfiife eHéP éfﬂéoﬁmd‘; ﬁ&&taﬂwas%ﬁﬁéby % éhe grgam c
hase was rat e an

bvapor FERPEA B e me ol G S8k Tﬁ 0 oy
1HIQIVR s}, @:181(3;—1 916.57 ©H, o) 1.49)(3H3); IPCIMR @pamwmwmmy 160133, 7= 3859. 6

(a9, J H3811858) (g, 12278 HeR 9.3, 89.8614.6; 1S 2APCE+) found 2MG1)H2237, Fi4 %ﬁﬁ-@ B5
- 1-(2 thoxygt hyl ) pyrazol e 2- Br onor net hyl )rret hyl et her Flaﬂg g g) was

added dropwi se with stirring to a mixture of pyrazole (5.0 g), finely
powder ed potassi um hydroxide (8.25 g) and tetrabutyl anznoni um brom de (1.19
g) W t [InteoediatedB2l— EthyLDaifluvsgomethlybdehlobspyrinidinesS-curbodatew 10C. The

m xture wasgal l owed to stand at room 15 tenperature for 48 hours, then

col um silica and eluted with ether. Product fractions were evaporated
to a pale eg oil (7.27 g). "HHNWR (CDCI3) 8 3.33 (3H,s), 3.75 (2H,t),

4 30 (2H, 1), 25 (IH s), 7.47 (1H,d), 7.52 (I1Hd); M5 (APCI+) found (MtH)

7; 2 12 nter
R @N? hi*%wéy el e R S-onbonylai 518 g in,
1- ( 2- neichiorras goqled ity ap ie bn Mﬁ%ﬁéﬂdmwymhiﬂzﬂeﬁﬂ*‘% oflawedly t 0 90C,
t hen anmmm@r Tempfuré wes tinveisat ambohe $mpemapuw foe 16k and thebour |
mai nt ae GitddD TohRAP RhAdddERan Y ¥Reded. It Holitae Wik dREoIRGH uw&smm&urt her 2

i TR e e

br ovvn bﬁlll(1531QQ®-391HB)2527MVR1&Q3{§§;13)279P3) 335 34443) 3.75 (2H, M, 4.32
(2Hm, 7.98 (IHs), 8.02 (IHs), 9.85 (IH Ss). Internmedi ate B10 -

I e @“ A B3 B Zar ey e el S atbmpteaci o (0,85 ),

pyri di

.2 m) and pi perldl ne (1.5 m) was heated to I 10C under argon
for 4 hou ter cooling, water (100 m) 30 was added, foll owed by aqueous
ammoni a (75 to obtain a clear solution, which was aC|d|f|ed to pH wth
hydr ocmnmnﬁ: At Qﬁ!srotzeﬁmh&:bﬂﬁuﬁlyyhéums.em sgf1f wat er

nf@ﬁ%?qﬂggw A e s 44#“ %eand
(M+H) Ade catalyst was then filtered oﬁ’ and the solven

evaporated. The resxdue was d:ssolved in dlchloromct]'lane. washed with ammonium chloride solution,

then water, dried (MgSOy) and evaporated to give the title compound as a buff solid (48 g, 100%). 14.

NMR (CDCl3) 8 9.42 (2H, s), 4.51 (2H, q), 1.45 (3H, t); 13C-NMR (CDCl3) § 162.7, 159.4 (2C), 159.3
30 (g,7=37Hz), 126.3, 119.6 (g, /=275 Hz), 62.9, 14 4.




Internediate B11 - Methyl 3-(1-nethyl pyrazol- -yl)acrylate 22 Cctober 2003
3-(1- Met hyl pyrazol -4-yl)acrylic acid (86.8 g) was added to a sol ution of
sul phuric acid (20 M) in nethanol (690 M), and the m xture refluxed for
2-5 hours, cooled, then poured onto igg. no acid was 5 nepbLRbksEshaM t h
aqueous SOdI um hydrOX| de and the product extracted into dichloromethane,
which was dried and evaporated. Crystallisation fromether/petrol gave
net hy| Intermediate\ By pyr ZAgiflnergmithyl-§lomeyipy8aiding) . 1H NVR (d6-DVBO) S 3. 77
(31-Ls),93.91 (3H,s), 6.16 (IHd), 7.54 (1H,s), 7.56 (IHd), 7.69 (IH->s).
(APCI) - (MrH) =167. C8H10N202 requires 166. Internediate B12 - Ethyl

3-(5-pyri | )acryl ate 10 A m xture of 5-bronopyrim dine
(5.93g), ethyl acryl ate (5. 08g) paI | adi um acetate (0.112g), triphenyl
phosphi in a .
pressur.%edv&% g h?}gﬂ;‘é EP Slé%bo §w§§ Z{ﬂ"g{“ @gg%ﬁ‘@)mﬁ}égm
added é“d‘ﬁ%%# d&olutipRic eo

Dr y} ng The méxtarea¥as stirred -’Esfaﬁmrﬁtmnﬂgaddma H@I(@Nb MO nﬂMwashddaB:aﬁuidutsyr A s
W th pallowify BRmikére th5vash tdtdonik b

(CDal 3 ? H% wafh %53
9. 20 nterrre i a -
rw A ﬁF?JPi fplid£3 éﬁbﬁmﬁggf %9(17%51& (23-8)9

acryl aﬁés'('t'l.?lﬁﬁﬁrfq.,-f@:i%@) b9, ) (2C) 209.6al 19{quii=276 Hzhcet at e (1. 07 g, 0 0048
nmol), tri-o-tolyl phosphine (2.92 g, 0.0096 nol) and triethylamna (84 m)

re ted at 5C_( ath tenperatfure) with stirring under argon for 12
We‘ Onf t ﬁ 68'@6§B°W@'Y§)8W ss was dissolved in water and et hyl

acet atwr ed, and the aqueous phase separated and further extracted
with etdyl acetate. The conbined extracts-were washed with saturated

aqueptmﬁimumﬁ 1y Pk mﬁ@%m\m@'m t:s ng%@l:: ;{a?y
D e FLIED) e St Sl o it 4 =3

(3H, Speasipnsidey caqlmsqso keep the tqmperateyy belp“5ﬂ3"9 [The gixtug: w45 alipwed to)stankiBt fobBRC] +)
f d6nd témhpeirjture FO0; hmm&ewfﬁnmmwae&mdmﬂa éthéd, (Pmdiﬁt frihiohiweteat es were
pr epale@shobited HQ piR oaf mg)ernmm 430

S AT R L E O L TS

3-(1-(2- Methoxyethyl)pyrazol 4-yl)acrylic acid i Na The foIIovm ng

i nt er feiAédiate\BY € mmﬂaﬂﬁdyﬁuyljﬁyeam&hqﬂrwmjm?aaem ate B 11
(ester iof i cation): Nol PrecursorsStructureNane Bl B 14Met hyl

(Z-Vnﬁ,‘_t}oﬂﬁrrethyl pyrimdin-5-yl)acrylate 6

20 Asolution of 1{(2-methoxyethyl)pyrazole (7.27 g} in dry DMF (11.4 mi) was heated to 90°C, then
phosphorus oxychloride (5.4 ml) was added dropwise over 1 hour, maintaining the temperature between
95-100°C. After heating for a further 2 hours, the mixture was cooled and poured onto ice. Sodium
hydroxide was added to adjust the mixture to pH 4, then the product was extracted into
dichloromethane. Drying and evaporation of the organic extracts yielded a brown oil (7.19 g). 1H-

25 NMR(CDCly) & 3.34 (3H.s), 3.75 (2H,m), 4.32 (2H,m), 7.98 (1H,s), 8.02 (1H,s), 9.85 (1H.s).

Intermediate B10 — 3-(1-Methylpyrazol-4-yl)acrylic acid

J,

A mixwmre of 1-methylpyrazole-4-carboxaldehyde (85.55 g), malonic acid (80.85 g), pyridine (69.2 ml)
and piperidine (1.5 ml) was heated to 110°C under argon for 4 hours. After cooling, water (100 mi)

30  was added, followed by agueous ammonia (75 ml) to obtain a clear solution, which was acidified to
PH1 with hydrochloric acid. The resulting solid was filtered off, washed with water and dried to obtain
the title compound (93.5 g). TH-NMR (dg-DMSO) & 3.83 (3H.s), 6.18 (1H,d), 7.44 (1H,d), 7.83 (1H,5),
8.07 (1H.s). (APCD) found (M+H)=153. C7HgN20; requires 152.




BlInt. B 15Methyl 3-(I-(2-netboxyetbyl)pyrazol-4-yi*rylaMi7 { The

follow ng internedi ates were prepared by the nmethod of internedi ate B13
(acryl ate Heck): NoPrecursorsStructureName Bl 2-di net hyl am no-5- i MAUEt hyl
3- (2-di net hyl am no-5-pyri mdyl)- 8br o§%pyri m di neacryl at® Gktober 2003

2- (4-norpholino)-S Ethyl 3-[2-(4-norpholino)-5 pyrimdyl]-

9br onopyri m di neacryl ate Internedi ate B20 -- I\/bt hyI

3- ( 1- melnytniediag Bl 1 - MabhAD-Q0RkM Feam net hyl

3- (1- met hyl pyrazol 4- yI)ac'?yIEa;te fg' i n rrethanol (2 litres) was

hydr ogepn ver 10% pal | adi um on charcoal (5.2 g) at 50C150psi until

upt ake ceasedL M€ catalyst was filtered off, the nmethanol was renoved in
vacuo, ropi ng. wi.th tol uene. The title conmpound was obt ai ned
e an oH FlespogtadtiEhalc agide Sapsdsed ton saytions suphtA 54 (B mbyin 311 <),
3. 85 ( Ipethanol (690 mi), aud Ilhs)mxti&]xe(lﬁstd;istbrlﬁ bm,)comwm&gpomwameaawwﬁs

TR e e vy oow ol
th

:ogl Iead?é:;rg 4’ %@Qjﬁ%ﬁé W’gfgaébéﬂt@gﬁért lsi)(l&ql) 7-64 (1H8)7BS6(1H)ET.69
cat al y<€$1H.aa(APCT) feundd MoH)=16i1. oOgHi; gNpiOarequicks 1€ fi | trate evaporated. The

resi due was 15 di ssol ved i n di chl oronet hane, washed twice with saturated

aqueous_anmopi u hI dried 31 22 October 2003 (MgSX4) and evapor at ed
to an 'Fm?ﬂ ?lﬁ *(%@amwmqml 3) 81.23 (3H, t), 2.61 (21L t),
287(2 gt), 399(3H s), 4.13 (2H, q), 8.39 (21-L s); M5 (APClI+) found

( MtH) OH14N203 requires 210. The foll ow ng internedi ates were nade
byig he rret ho I nternedi ate B20 (ethyl esters in ethanol 5 solvent,

i e i el por A AT ] Bty
3-(1- (é: %}%@%&)}%Ffﬁ%}g 4.5g) wasptifred, %ﬁ%ufe vessgl for 6 hours, After
NoPr ectfoling evemight.t water (SBmb uBg |adqi tBﬂzpei;_:klreWMy.hd the product was extracted into
3- ( 2- t wolubhe. Drging. dhytcpylingind e Vaporation gavela pHlOGIA W wE triturated With p&t. fELY |
3162~ diuEih SHY130s M riRE AN kit 4 R0 PHRANER (SDC13) 5 1.36 (3H,1, 4.27 (2H.q), 6.59
(1H,d), 7.62 (1H,d), 8.88 (2H,s), 9.20 (1H,s).

Intermediate B13 ~ Ethyl 3-(2-methoxypyrimidin-5-ylacrylate

Beaes
A mixture of 2-methoxy-5-bromopyrimidine (75.43 g, 0.399 mol), ethyl acrylate (47.5 ml, 0.439 mol),
20  palladium (TI) acetate (1.07 g, 0.0048 mol), tri-o-tolylphosphine (2.92 g, 0.0096 mol) and triethylamine
(84 ml) were heated at 135°C (oil bath temperature) with stirring under argon for 12 h. After allowing
to cool the solid mass was dissolved in water and ethy] acetate, filtered, and the aqueous phase
) separated and further extracted with ethyl acetate. The combined extracts were washed with saturated
' aqueous ammonium chloride, dried (MgSOy4) and evaporated. The solid thus cbtained was triturated
25  with ether/light petrol (1:3, 350 ml), filtered, washed and dried, yield 52.41 g (63%). IH.NMR
(CDCl3) & 1.33 (3H, v), 4.06 (3H, 5), 428 (2H, q), 6.45 (1H, d), 7.58 (1H, d), 8.67 (2H, 5): MS (APCI+)
found (M+H) = 209; C1gH} N2 O3 requires 208.

The following intermediates were prepared by the method of intermediate B 10 (Knoevenagel):

J No | Precursor | Structure ’ Name
iBl | ItB4 - | 3-2-Trifluoromethylpyrimidin-5-ylacrylic acid
1 |

P4




B2int. B 19Et hyl 3-[2-(4-norpholino)-5-pyrimdyl]propionate 6 Internediate
B30 - 5-((1-Methyl pyrazol 4-yl)nethyl)-2-thiouraci . s 10 A solution of nethyl
3- (I -met hyl pyrazol -4-yl)propionate (170 g) and nethyl formate (131 ml) in
dry diethyl ether (2000 m) was addegpdropwi se over 2 hppiDstober 2008t 1 rred,

| ce-cool ed solution of potassium tert-butoxide (284g) in dry THE (1800 m)
under argon. The m xture was then allowed to warmto room tenperature and

al o B 4 REEano L&%’ AR R R T SR R

m xtuieSwa$ heated to 50C f 16 15 hhours with vi gorous stirri ng. The §

SO| vermt wWdas evdapurdl ed, d.IIU Llle [Jd.l e Ul OW1 bUIIU resi uue WEN) Ld.t\CIl Up r1|
wat er : The i ¢ce-cool ed sol ust e

hydr pc#‘(‘)?‘i’]‘g‘%‘% é&/ﬁ%ﬂ@éﬂ%&ﬁ%m?'ﬁ% fHahieZactnt fiF e @ﬁﬁfwen)

preci A A A/ _

32 22 G@tobmtltSmuu'pound (12'0N§9:e 1H— NUR (d6 DMSO) 8 3 33 (3H s),
3.75 3HSP, 715(IHss) 723(IHs) 7.46 (1H,s),12.2 (1H br s), 12.4
(1H, b o) - ( APS MTH—ZL €9H-Eh [ hy|
S A LRI 5 T PR g o Miethy! 3-CrgFluommsthylymiseidin-& ybrcrdemsy |
3-(5-pyGii n| dyl)prop| nate ( and ethyl formate (1.41n]) dissolved |n
dry di rret hoxyet hane |(5ml) was ed dropW| se over 30 minto a suspen5| oh of
SOdIU 606 = e‘_- P G 66€H e 1
terrperﬁlure Bett B 0C. | Si.) cbth? édlf(%'ﬂﬂﬁmx?@hxl}wﬁzg’%}'i)@mthe
m Xt u.’re’ z N poured on!“to i ce &Q hed with ether. The aqueous |ayer was
adj ust-ed—te—p heip—ev-aporat-ed—anrd—t-he—resi-due—e act-ed—wi-t-h—acet-ong.

Filtration and evaporatlon 10 gave cr ude product, which was taken up in
et hyl Bhecfollewing inemmediatasavereipieparedibiithe mephod of @@prmsdxglie\l?é3 éadmylpte Heck):
2-formyl -3-(5-pyrimdyl)propignate, Like other conpounds of this type. this:

prove‘cNdi fifhreetirbors0  char acSendtase and Was | Wae@ Wi t hout furt her purification.
| ntier nedi ate B32 - 5- (Pyr| m d- 5-yl met hyI y-2-thiouraeil 15 Sodium (0.25;9)

gg'ybuwmhg ;ylarﬁino-s-pyrinﬁdyl)u ]

hacrviateet hanol (5 ml) was added,

was iccal unrl | o) nt hann| /

TOJuUr v

stirridit unéedﬁme!hﬁlﬁm@w-ﬁ-or 1
2-f or|mgl - B-btdmdpyrimidiay | ) pr

sl owly, ampd re
t he res+etre—t - :

sol ut] il waJ4-FmarphotipekSt o pE@afl fbn-éﬂr@omhqumga-éﬂ:mmdy!]ms hed
wi t h {wAit e[ bromebpeltisniziiine 0 obt ali i i Dacylgenct hyl ) - 2-t hi ouraci| 20 (D.71
g). 1H NMR (d6-DMBO) 8 3.5 . (.34 (1H's), 8.70 (2H s) and 9.02 |
(1H ¢)._MPt_265-6C The folilowing inte nediates were nmade by the nethod of

I nt er pedi at o NoPr ec orsStructures Name 1B3Int. B21,
5- ( 2- H&i@ﬂﬁ% di é’@%‘f’#ﬁ’f‘l’wfrlr%ﬂ ppionate g | 1 B24;
5-(2-Trig !l uoromet hyl pyrirnidin-5-yl nmethyl)- 2 4t hi our aci |
)
e
5 A solution of methyl 3-(1-methylpyrazol-4-yl)acrylate (181 g) in methanol (2 litres) was hydrogenated
over 10% palladium on charcoal (5.2 g) at 50°C/S0psi until uptake ceased. The catalyst was filtered
off, the methanol was removed in vacuo, finally by azeotroping with toluene. The title compound was
obtained as an oil (179 g). 1H-NMR (dg-DMSO) 8 2.56 (2H,t), 2.79 (2H,1), 3.67 (3H,s), 3.85 (3H.s),
7.17 (1H,5), 7.31 (3H,s). (APCT) M+H=169. CgH12N201 requires 168.

10  Intermediate B21 — Ethyl 3-(2-methoxypyrimidin-5-yl)propanoate

Beas

A suspension of ethyl 3-(2-methoxypyrimidin-5-yl)acrylate (52.4 g, 0.252 mol) in ethanol (400 ml) and
triethylamine (50 ml) was treated with 10% palladium on carbon (3 g) and hydrogenated at 50 psi for
1.75 h. The catalyst was filtered off through hyflo and the filtrate evaporated. The residue was

15  dissolved in dichloromethane, washed twice with saturated aqueous ammonium chloride, dried




{B3 Int. B26t 5-(2-(4-Mrpholino)pyrimd-5-ylnethyl)-2- 5thiouracil 3322
Cct ober 2003 Int. B255-(2-D nethyl am nopyri nai d-5-yl nmethyl)-2- thiouracil B3
Int. B235-((1-(2-Methoxyethyl)pyrazol-4-yl)methyl)-2- 7thiouracil B3 ethyl
3-phenyl - 5-Benzyl -2-thiauracil 8l pI‘%)FI onate B3ethyl 29 October 2003
3-(4-5-(4-Chl onbenzyl ) -2-t hiouraci | oroph=yl)- r i # 9propionatel j | |
"] Internediate B40 --

2- ( Mef haviaS@idensjored fb amtillyisld @y 2ig (78%h - EHINMR (CPCHIBd 23¢3H, 1), E6IaH, 1),
net hyl / t r NS RAPOTH) Found QM+ =D 8 & g
of a 60 gkﬂ‘@ﬁtﬁﬁfp?{]@og%@erﬁahgﬁr?ggglgﬁsg 1, IO2 o)ll met gg’xyet hane Ir%%zg%a
added a solution of nethyl formate (1.54 m) and ethyl 3-(2-

met hoxypyrirnid-5-yl)propionate (3.5 g) in anhydrous 1.2-di net hoxyethane (6

m) at such a rate as o nmmintain the re on t at 25- 30C Af ter
1 h, etTherfollgwingdatsamerizies yre prdecy ws@ageﬁn iergpihal {9 e i ciane

sol ﬁt | Gblvms:mbdl}dnstamﬁtﬂmnﬂ) repl aced with fresh ether, and the oil sI ow y
solidified. The solid 2-(hydroxynethylene) derivative was filtered, washed
W th qitﬁ@ | PidesisbRd, | Bhakaird0 3.8 0. /Namé3 g portion was suspended in

di et hyl rmam de (19 ) together with anhydrous potassium carbonate
(1.15:g} nd a solut!aon m‘ di met hyl sulphate (0 48 m) in dinethylfornoanide
(10 nigz was Ind@d@ dr bpwi i th stirriBwyl S«Spysoidypropisbater 16 h t he

sol vent 5 evapor ateH“-’% e} residye treated with water and extracted
wth étﬁyl acetate. The extr ts wereiwashed with water, dried (MSO4) and
evapor, d; tqugpye the prgoduct as O iNtathol 3142 Onetib, JpyRibsi-4- COCl

1.23 (%e t)?nlgqs.% (-EWE?SF(B )p,%ﬂ qqhyl eg?aeﬂp? 3.88 (3H, s),
3.97 (A&.,1s), 4.16 (PH q), =R39 (1H, ?5 540(2H s). 3:2 ratio of

met hyl'Tethyl esters. Ms (APCT+) found (Mrl) = 253, 239 (ethyl and methyl

gzaers Qf@% ene%%g “{cﬂgﬁga]hoxypyrl#ﬁ{.’}l%%a‘fa1 p(rEtg |e(g)’%|?scm!'§1= &rzrgdkate

suspené‘? &5 of Intermediate B40 (0 9 g) in 2M aqueous
sodi um-hydrexi-de RS ied—at—arbteRrt—terperattr-e—For—+6-h—+
gi ve 5 Noi eaPrwmrFor Stiﬂmmwas di | ut damé t h wat er,
B2 | Int.B16 Methyl 3-(2-triflucromethylpyrimidin-5-y1)-
4 I B propanoate
" ip2 | Int.BI18 Ethyl 3-(2-dimethylamino-5-pyrimidyl)propionate
5
: I !
' B2 Int. B19 . Ethyl 3-[2-(4-morpholino)-5-pyrimidyljpropionate
6 '
P
i ]

10 A solution of methyl 3-(1-methylpyrazol-4-yl)propionate (170 g) and methyl] formate (131 ml) in dry
diethyl ether (2000 ml) was added dropwise over 2 hours to a stirred, ice<cooled solution of potassium
tert-butoxide (284g) in dry THF (1800 ml) under argon. The mixture was then allowed to warm to
room temperature and stirring continued for 16 hours. The solveats were evaporated in vacuo to a pale
solid. Methanol (2500 ml) and thicurea (154 g) were added, and the mixture was heated to 50°C for 16

15  hours with vigorous stirring. The solvent was evaporated, and the pale brown solid residue was taken
up in water (750 ml). The ice-cooled solution was adjusted to pH3 with hydrochloric acid, stirred for 2
hours in the ice bath, then the precipitate was filtered off and washed with water and ether to obtain the




extracted wi th dichl oronet hane and evaporated to about half volunme, then
acidified to pH 3-4 (2M hydrochloric acid) when the product crystallised
out. The white solid was filtered, washed W|th ice- cold water and dri ed,
yield 0.46 g. 1H NMR (CDC13) 8 3.43 (%l]j 3.91 (3H, S20&cB& 4034 S.).
7.49 25 (1H, s), 8.42 (2H, s); M5 (APC+) f ound (Mr1) = 225, CILOH 2N2C4
requires 224. 34 22 Oct ober 2003 Interrredl ate B42 -
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di ssol véd |n acetonitrile (1001 ) and treated with dry, powdered pot assi um
t hi ocy¥&n .29, 1.5 equiv. The resulting suspension was stirred under
argon fme 2 t hen evaporated to dryness. The residue was suspended in dry
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ev apo fi526H to\PRL 7 the@Sapbedafandand regididlextiaB@d withRicktane. \Wilthatidh 8hd Svapérhdbn t hEN
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was oﬁlamcwaebmmmmtmtﬁm%munﬂweﬂmrrespondl ng 2-ethoxypyrinmdine. IH
NVR (D|v54 d6) 8 1.17 (3H., t), 1.31 (t, ethoxy), 1.97 (2H t), 2.36 (2H, t),
3. 49 0 , 1l .(s,. et ). 3.88 (s, nethoxy), 4.04 (211, q),
4.16 ﬁ??,lss@%{"'é‘?%%%ef@ig&'(’ﬂﬁgs), 8.48 (s, ethoxy), 850 (s,
met hoxy, 12 50 (bs, NH) (light brown solid). 20 The fol |l owi ng internediates
gdvby the nethod of internediate B40:. No Precursor Structure Nane
F Q‘JI\/Et hyI 2 (rret hoxynet hyI ane) 3-(I-nethyl pyrazol-4- 3 1

55) pr op onate ~. 0 E_Int.

( e, (Pe2018) Wéﬁéassojquzn eshang) ﬂ%ﬁ%)cshwm (0778 aded; adfhe mixtyreysimresindant o
11 noefhgx fér Theurf &l obution @f ethylsi-foenylad-Eepymenidy Pprepiansd (99 ghie ethandl¢fl ndf
| nt ewdﬂ@&d&lﬁlﬂ, ‘andgeffdx R@Ehtinued fort18hohsl ThilgdTRent wils Sbapbrated, and the residue
i g.égga 8%k @%Mg&&ﬁwmhaaplrﬁeaqu&uslsefm REGRESW i1 8GhE 35 22

Cct
z-(&?la raswt 2254 T 119 Al oS-yt 2 iourac
20 (.71 g} (d6-DMSO) 0 3.58 (2H,s), 7.54 (1H,s), 8.70 (2H,s) and 9.02 (1H,s). MPt 265-6°C

The foHowing intermediates were made by the method of Intermediate B30 (thiouracils):

i No Precursors Structure | Name i

B3 Int. B21 i | 5-(2-Methoxypyrimidin-5-ylmethy1)-2-thiouracil
3 ¢
| B3 Int. B24 i 5-(2—Tnﬂuoromethylpynnudm-s-ylmethyl)-fz-
4 "’,\f: ' thxou.racxl

B3 Int. B26 : n 5-(2-(4-Morphoimo)pynnud—S-yimethyl)-2—
| thiouracil

i
" !




5-yl)propionic acid The follow ng internedi ates were prepared by the nethod
of internediate B42: to Precursor Structure S [ Int. B45 Int. B46 Nane

1- ( 3- Et hoxycar bonyl prop-1-yl)-5-(1-nmet hyl pyrazol -4- yltnmethyl)-2-thiouracil
1{ 3- Et hoxycar bonyl prop- 1-yl ) -5-(2- (4-88rphol i no) - 22 October 2003

pyri md-5-yl methyl)-2-thiouracii Internmedi ate B50 -

2-(4-Fl uorobenzylth| o) 5-((1-net hyI pyrazol 4- yI)rret hyl )pyr| m di n-4-one A

m Xt ur =71 LnylpyT Za—4=yi )’HEL n T ur.acit: ' ;
4-f1 uorﬁgenzylfn Iﬁégrl dei pot §§ézﬁ d’ﬂﬁﬁﬁ?ﬁﬂ ]%“é))l)'z‘and dr
DVF (1006 mii) was stirred er Q ' go@uhcl 16 hours then cool ed and’
evaporat ed.j The solid rlesi due was 5uspehded in water (1500 m) wth vigorous

Stl I’I’I f LHE[ d U L p"lé VW LTI ”yU[U dCl. U_dlu ST eu 1 Ul (o8
furt her'ﬁ?}o ' }ﬁ‘hézﬁhl te W\th e?éé'{#’ﬂ %WCMQHWHMY&ZGM
canp d

et her rtdobtalnthetltl gi)oura_dﬂ-Nl\/R(d6 DVMSO) 8 3.47 (2H,
s), 3.81 (3H, s), 4.41i(2H s) 719(2H 7.29 (1H, s), 748(3H n,
7.84 (; S (4 1(119L bros); f WrI) = 337;
cmmﬁ%w)e‘h?l&%’ﬂg@l di ate B@%@&ﬂu%&&ﬁ

1- ( 3- Et Boxyc ?R?i‘epro . 4-f 1 uofr obenzyl ) t hi 0- 5- (2. . met hoxy.
pyrimld-5-ylnethylypyrini df n-4-one kil|~ Internediate B24 (1.0g. 1 equiv)
di chl drnmm hauﬂgrla-@ml) | wad] treated wth si4-Chiprobeydybihibicipdcie 15

(0. 63rlg1. cﬂ%gggn[ m-@] 2 f | uor dbenzyl bromide (0.38nmL 1.1 equiv),
gi vi nd an Jra% 3 nyhi ch®Wass stiirred under argon for 4h, then washed

=]

with water &‘H’ Eﬁ’nd Evaporated. Chrormatography  (silica. 5% ethanol in

et hyl cetat rst the 2-ethoxypyrimdipe | |ty, fol | owed bythe
Ciile ' S5 aﬂ%ﬁr@e@m iy 3 Dprdpioniopeidrppixed 35 -
(2H, t):,xeﬂarl@my!mrss) 3.83 (2H , 3.99 (3H, s), 4.12 (2H, q), 4.47 (2H,
s), 6.98 (3H, rq), 7.37 (2H, m, 8. 46 (2H, s); Ms (APCl+) 20 M+1=473;

C23H25F bes 472 (pale waxy solid). 36 22 Cctober 2003 The

foll ow st di ates were prepared by the nethod of internediate B50. No

Prec ur ?‘Or S élsft‘i\'stpcnwsﬁ:n%?Socfmm hyg-?ge (1)283 [4 o]fBaSGl'.!Li| éxspe?s?o% 1%8011) ?n :lmrllag,rt.‘;rcnli:)s?’l4 213 > Int.

53 55 ! duncthoxyethanc (6 ml) was added dropwise a solution of methyl formate (1.54 ml) and ethyl 3-(2-
methoxypyrimid-5-yl)propionate (3.5 g) in anhydrous 1,2-dimethoxyethane (6 mi) at such a rate as to
maintain the reaction temperature at 25-30°C. After 1 h, ether was added and the precipitated oil
allowed to settle. The solution was decanted off and replaced with fresh ether, and the oil siowly

. solidified. The solid 2-(hydroxymethylene) derivative was filtered, washed with ether and dried, yield

10 3.8g. A 1.33 g portion was suspended in dimethyl formamide (10 ml) together with anhydrous
potassium carbonate (1.15 g}, and a solution of dimethy! suiphate (0.48 ml) in dimethylformamide (10
ml) was added dropwise with stirring over 30 min. After 16 h the solvent was evaporated and the
residue treated with water and extracted with ethyl acetate. The extracts were washed with water, dried
{MgS50y) and evaporated to give the product as an oil, yield 0.91 g. IH.NMR (CDCl3) 81.23 (3H, ),

15 3.46 (2H, 5), 3.69 (3H, s, methyl ester), 3.88 (3H, s), 3.97 (3H, s), 4.16 (2H, q), 7.39 (1H, s), 8.40 (2H,
5). 3:2 ratio of methyl:ethyl esters. MS (APCI+) found (M+1) = 253, 239 (ethyl and methyl esters);
C12H16N204 requires 252, Cy 1 H4N72Oy4 requires 238.

Intermediate B41 ~ 2-(Methoxymethylene)-3-(2-methoxypyrimidin-5-yI)propionic acid

Boaae

20 A suspension of the mixed esters of Interrnediate B40 (0.9 g) in 2M aqueous sodium hydroxide (3.6 ml)
was stirred at ambient temperature for 16 h to give a clear solution. This was diluted with water,
extracted with dichloromethane and evaporated to about half volume, then acidified to pH 3-4 (2M
hydrochloric acid) when the product crystallised out. The white solid was filtered, washed with ice-
cold water and dried, yield 0.46 g. !H-NMR (CDCl3) 8 3.43 (2H, s5), 3.91 (3H, s), 3.99 (3H, 5,), 7.49

25  (1H, ), 8.42 (2H. 5); MS (APCI+) found (M+1) = 225, C1gH[aN20O4 requires 224.




BS {{~Int. B36 ! 6 B5 Int. B33 + 7 3,4-ditluoro- f benzyll <chloride B5
Int. B37 8 B5 9 B6 0 InL B30 + beazyl <chloride ! lat. B30 +

2,6-di methyl 4- chloronmetbyl- pyridine . B6 Int.B33+ 1 2,6-dichloro-4 ;
chloronethyl - pyridine Name 2-(4-Flugpobenzylthio)-5-{(BydLidbe 2008 ) |

met hyl )pyri rni din-4-one | 2-(4-Fluorobenzylthio) 5-((2-nethoxy-
pyrimd-5-yl)methyl)pyrim di n4-one 2-(4-Fl uorobenzylt hi 0) - 5- (( 2-

trifl uqhfiRieRiaPBA2 1 ﬂ‘(iEtHéQyWﬂ%h L4718 (2- the SRy pRidid-5-yimethyl)-2-
Fluorotiﬁ‘ | Y.t hi 0-5- (2-(4- norphol 5’rl)‘:'i;‘)%-pyrlmd ylnethyl)pgrlmjcrill)-n 4- one
2-(4-F enzyl ) thio-5-(2- d||rrethylann|nopyr|md5yl-

nmet hyl ) pyx i Tni di n-4-one 2-(3, 4-Di fl uorobenzyl thio)-5{(2-nethoxy- pyrimd-5-

yl)meth yrEmidi n- 4- one
OMa/El
N~coca
Oxalyl chloride (3.94ml, 2 equiv) was added over 5min to a solution of Intermediate B41 (5.0g, 1
5  eguiv)and DMF (1 drop) in dry dichloromethane (50ml), then the mixture was stirred under argon for

4h. The solvent was evaporated, and the residue twice taken up in dichioromethane and re-evaporated
to remove volatile impurities. The acid chioride was dissolved in acetonitrile (100ml) and treated with
dry, powdered potassium thiocyanate (3.2g, 1.5 equiv). The resulting suspension was stirred under
argon for 24h, then evaporated to dryness. The residue was suspended in dry DMF (100ml), cooled to

10 10°C, ethyl 4-aminobutyrate hydrochloride (4.60g, 1.25 equiv) and triethylamine (7.34ml, 2.4 equiv)
added, and the mixture stirred at room temperature for 20h. Sodium methoxide solution (prepared by
dissolving sodium (1.26g, 2.5 equiv) in methanol (25ml)) was added to the DMF solution, and the
mixrure heated to 110°C for 2h. The solvent was evaporated, water was added, and acidified to pH §
with acetic acid, then the product extracted into ethyl acetate. Drying, evaporation, and trituration with

15  ether gave a pale brown solid (4.55g). Some ether/ester exchange took place during the reaction, and
the title compound was obtained mixed with ca 30% of the corresponding 2-ethoxypyrimidine. 1H-
NMR (DMSO-dg) 8 1.17 (3H, t), 1.31 (1, ethoxy), 1.97 (2H, ©), 2.36 (2H, t), 3.49 (s, cthoxy), 3.51 (s,
methoxy), 3.88 (s, methoxy), 4.04 (2H, q), 4.16 (2H, 1), 4.31 (g, ethoxy), 7.81 (1H, s), 8.48 (s, ethoxy),

8.50 (s, methoxy), 12.50 (bs, NH) (light brown solid).

20  The following intermediates were prepared by the method of intermediate B40:

No Precursor : Structure ‘ z Name
. s I |
B4 | tB20 | Methy] 2-(methoxymethylene)-3-(1-methylpyrazol4-
3 | | Dpropionate
; _ ! Y P
B4 Int. B26 i o ! Ethyl 2-{methoxymethylene)-3—(2—{4-nmrph6ﬁno)—
4 {0 * pyrimidin-5-yi)propionate

The following intermediates were prepared by the method of intermediate B41:

No : Precursor Structure | Name
. s ’
B4 | Int.B43 2-(Methoxymethylene)-3-(1-methylpyrazol-4-yl)-
5 | ":.o I ! propionic acid
1 ! :




2 4-Fluo o _ -(rbenzyithio)-5-((1-(2 nethoxl

et hyl ) pyrazol - 4-yl ) nmet hyl ) pyri nni di n- 4-one 2-Beazyl t hi o-5- (|

-rnet hyl _pyra'zol -4-yl- methyl)pyrimdin-4-one

2- (2, 6- Dinet hyl pyri d-- yl) met hyl t hi o- 53¢ 1- 22 October 2003
met hyl pyrazol - 4-yl met hyl ) pyri m di n. - one

2-(2,6-Dichloropyrid-4-yl)methylthio-5-(2-
met hoxypyzi hyl)pyrimdin-4- | one B 2 BA 3 BRE ' 4 4-one B6

Int. B34 2 (&nFB%roléen hi 0) - S44- Meﬁb@mﬁy}meﬁi-@j@ﬁ:ﬁhdﬂo}pﬁmﬂ]ﬁ.nt :
B30 +:lg. 6 3,4-diflu enzyl + Lhhbdigsic Beid E
2- Benzyl t hj o- 5- (1- met hypyr a¥o |§- net hyI )pynm di n- -one The follow ng |
i nterredi at es were piepared by met hod of internediate B5 1: Name 1- (3-E

tboxycarbonyl prop 1- yl) 2- (4 Tl uoro- benzyl)t[tlo o- (1
- met hy #&ar bonyl prop-1
-yl) - 2&?4? uoro benzy )tﬁlio}g }%&Eﬁh nor p oI | no pyr| m d- 5-yl -

met hy| T - 4-ong tTtermedate: B0
1- (te Bony TBERHST ) - 2- (4- 1 benzyl t hi 0) - S (( 1- net hyl pyr azol -
4yI)Te-thI)py8|md|ln4one g’

B4 Int. B45 j : : 1-(3-Ethoxycarbonylprop-1-yl)-5-(1-methylpyrazol-4-
7 ‘ f"" yimethyl)-2-thiouracil

i

f

B4 Int. B46 | - 1{B-Ethoxycarbonylprop-1-yl}-5-(2-(4—morpholino)—
8 |- f ] pyrimid-5-ylmethy!)-2-thiouracil
|

k/\c:t:woa

. Intermediate B50 - 2-(4-Fluorobenzylthio)-5-((1-methylpyrazol-4-ymethyl)pyrimidin-4-one

‘o—

A mixture of 5-{(1-methylpyrazol4-ymethyl)-2-thiouracil (118 g), 4-fluorobenzyl chloride (76.8 g),
S  potassium carbonate (183.5 g}, and dry DMF (100 ml) was stirred under argon at 80°C for 16 hours,
then cooled and evaporated. The solid residue was suspended in water (1500 ml) with vigorous
stirring, then acidified to pH2 with hydrochloric acid and stirred for a further hour. The white solid
was filtered off and washed with water and ether to obtain the title compound (168 g). IH-NMR (d6-
DMSO) 5 3.47 (2H, s), 3.81 (3H, 5), 441 (2H, 5), 7.19 (2H, 5), 7.29 (1H, s5), 7.48 (3H, m), 7.84 (1H, s),
10 12.74 (1H, br.s); MS (APCI+) found (M+1) = 331; CgH| 5FN40S requires 330.

Intermediate BS1 ~ 1-(3-Ethoxycarbonylprop-1-yl)-2-(4-fluorobenzyl)thio-5-(2-methoxy-
pyrimid-5-ylmethyl)pyrimidin-4-one

l\/\:ooe

Intermediate B24 (1.0g, 1 equiv) in dichloromethane (60ml) was treated with diisopropylethylamine
15  (0.63ml, 1.3 equiv) followed by 4-fluorobenzyl bromide (0.38ml, 1.1 equiv), giving an orange solution
which was stirred under argon for 4h, then washed with water, dried and evaporated. Chromatography
(silica, 5% ethanol in ethyl acetate) eluted first the 2-cthoxypyrimidine impurity, followed by the title
compound (0.35g). !H-NMR (CDCl3) 81.25 (3H, v), 2.03 (2H, m), 2.33 (2H., 1), 3.64 (2H, 5), 3.83
(2H, m), 3.99 (3H. s5), 4.12 (2H, q), 4.47 (2H, s), 6.98 (3H, m), 7.37 (2H, m), 8.46 (2H, s); MS (APCI+)
20 M+1=473; Ca3HysFN4O4S requires 472 (pale waxy solid).
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one (96.8 g) was dissolved in dichloronmethane (195 m ), cooled in icetwater,
and trifluoroacetic acid (130 m) added slowly with rapid stirring. After a
further 36 hours stirring, the solvent was evaporated 10 and the gl assy

residue triturated with ether; yield %§ 6g. 1H NMR (d6- Dﬁ@@\:ta%e%@@su"' s),
3.76 (3H, s), 4.41(21Ls) 4.67 (2H, s), 714(21- , 3 (IH, s),

7.43-7.49 _(4H. i): NS (APCI +) found (ML) 389 C18H17FN403S requi res 388.
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Exarrpl e 21, except using only 2 equivalents of B- 5 bronocatechol borane.

|HNNRhedﬁmﬁﬁcalwﬁﬁe£ﬁes(»&rbp@m&b£&e(nﬂdm°d%rm€n&&M1 s), 4.90 (2H s),
7.26 (2H, m), 7.57 (2K in), 7.69 IH s), 825 (2H, br. s); MS (APCI +) found
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5 A mixture of 2{(4-flucrobenzylthio)-5-((1-methylpyrazol-4-y)methyl)pyrimidin-4-one (175 g), tert-
butyl icdoacetate (128.3 g), diisopropylethylamine (101.5 ml) and dichloromethane (200 ml) was
stirred at room temperature under argon for 48 hours. The solution was washed with aq. sodium
bicarbonate then with aq. ammonium chloride, dried and evaporated to a pale viscous oil. Ethyl acetate
{300 ml) was added, the precipitate was filtered off and discarded, and the solution was

10 chromatographed (silica, 2.5%-10% methanol + 0.5% ag. ammonia in dichloromethane). Product




Precursors | Structure |, J | B7 Int. B57 6 B7 Int. 858 71 B7 Int. B60

Name 1-(tert- Butoxycarbonyl nmet hyl ) -2-(3, 4-
di f I uorobenzyl )t hi o-5- (2- ntt hoxypyri m d- 5- y t hyl ) Pyri mi di n- 4- one

1- (test-Butoxycarbonyl methyl)-2-(4-flggro ,"-\- e 22 Oct ber2003
benzyl t1 uo)-5-((1-(2-nmet hoxyet hyl ) pynzol 4-yl)nethyl)pyrirni -4-one

1- (tert-Butoxycarbonyl net hyl)-2-(2, 6-

gb”}a;[‘yfrﬂiﬂohgwémﬂvgﬁ&méhwhp (sglji Wﬁff%y% dm@hnémxmgﬁwg ) RYRMR Pc%n 4-one
1t or t DEERA T % @1;{ Bl A2 ) 465 P o Hmy T2 a- one
1- (t er t L#fufAddapdavb 6 fongrt 1()$44I5u6ui125FN403S reguires 444,

benzyi t hi 0) - 5- (4-chl orobenzyl ) pyrim di n-4- one

éL : I( 'z) e>5< t ]f'%rt"}%ﬁ%#g %MMi) é‘)(“‘“WF?IFﬁ“ﬂYIFPiﬁ)'a ((3-methylpyrazol-4-yhmethyi)-

1- ( Pextrysimid Bonyl nmethyl)-2-(3,4

di fI uor obenzyl tlgi 0) - 5- ( (1 - et hyl pyrazai -4-- Yl )nmethyYl)pyrimdin.-one The

fol |l ow ng i nt egfsetaes were prepared by the nethod of internmediate B72: 1
Y ' e Nanme B$ Int. BE 1 f 1-(Etboxycarbonyl nethyl)-2

pyTi d- 4- yMY&Ahyl t hi 0) - 5- (2- met hoxypyTi m d L- COM

ylxnethy1 pyri ia-4-one | J
1-{(tert-Butoxycarbonylmethyl)-2-(4-flaorobenzylthio)-5-((1-methylpyrazol-4-ylymethyl)pyrimidin-4-

one (96.8 g) was dissclved in dichloromethane (195 mi), cooled in ice/water, and trifluoroacetic acid
(130 ml) added slowly with rapid stirring. After a further 36 hours stirring, the solvent was evaporated

10  and the glassy residue triturated with ether; yield 78.6g. H-NMR (d6-DMSO) 5 3.36 (2H, 5), 3.76
(34, 5), 4.41 (2H, 5), 4.67 (2H, 5), 7.14 (2H, m), 7.23 (1H, 5), 7.43-7.49 (4H, m); MS (APCI+) found
(M+1) = 389; C1gH17FN403S requires 388.

Intermediate B72 —~ 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-5-(pyrimid-5-ylmethyl)-
pyrimidin-4-one .

b |
15 '\cuoa :
A mixture of intermediate B52 (10g), ethyl bromoacetate (3.38mi), diisopropylethylamine (5.84ml) and
dichloromethane (50ml) was stirred overnight, then the solution was washed sequentially with aqueous
ammonium chioride and aqueous sodium bicarbonate. Chromatography (silica, 5-10% methanol in
ethyl acetate) and trituration with ether gave the desired product (7.02g). 1H.NMR (CDCly) 8 1.26 (3H,
20 1),3.71 (2H, s5), 4.26 (2H, q), 4.46 (2H, 5), 4.48 (2H, s), 6.91 (1H, s), 6.98 (2H, m), 7.35 (2H, m), 8.70
(2H, s), 9.09 (1H, 5); MS(APCT") M+1=415, CooH 19FN403S requires 414. MPt 145.1°C.

Intermediate B73 ~ 1-Carboxymethyl-2-(4-fluorobenzyl)thio-5-(pyrimid-5-yimethylpyrimidin-
4-one '

e

25  0.5M aqueous sodium hydroxide (33.8ml) was added slowly to a solution of Intermediate B72 (7.01g)
in dioxan (150ml). The mixture was stired for 2,5k at room temperamre, then the dioxan was
evaporated, water added, and the mixture acidified with aqueous sodium bisulfate. The precipitate was
filtered off, washed with water and dried to obtain the desired product (6.31g). Ig.NMR (dg-DMSO) 3
3.59 (2H, 5), 4.41 (2H, 5), 4.67 (2H, ), 7.11 (2H, m), 7.45 (2H, m), 7.72 (1H, s), 8.70 (2H, 5), 9.03 (1H,

30 ), 13.55(1H, bs); MS (APCI-) M-1=385, CygH 5FN4O3S requires 386. MPt 206-207°C,



I BS Int. B54 1(Ethoxycarbonylnthyl)-2-(4-flute- iiii

benzyl t hi 0) - 5-(2-tri#l uoronet hyi pyrimd-5 Yl nethyl)pyrirnidin-4-one

BS Int. B53 1-(Ethoxycarbonyl nethyi)-2-(4-fluoro 6 benzyl)thic

-5-(2-nmet hoxypyrimd-5-yl- | 1 nethyl rimdm-one k BS (

| - (Et hoxycar bonyl net hyl )-2-(4-fluoro };@I/ 1 22Bctotiéf 2003

benzyl )t hi n-5-(2-(4-norpholino)pydmd-5i i ylnethyl)pyrimdin-4-one CBS |

| S intIntéfediate BOH 42 QEIBB1RAN R 2-2AAGbBERyDthio-5-(2-oxopyrimid.5-yi-
-4-one” r ~ ~

benzyl ) t Qi@ i,,%mgia igei byd am nopydxni d-5- F yl met hyl) pyrirnidi
| The follogmﬁlr:g I nternmedi ates were prepared by the nethod of internedi ate
B81 |

B71: 41 22 Cctobdr 2003 No Precursors Structure Nane BS Int.

1- ( Car boxyr net h{ji )i zyIthi 0-5- (I
met hyl pyr T e ™Yy pyrim din-4-one B9 Int. B75

1{C$rbo hyi ) -"2ofed, 4- di f | uorobenryl)- 0 f F _ _
L T S el B B ol T 4
1- (Carb 5\5“)'? apes lrp ' G%? o 3§|1)?--ré (3H, 1), 4.26 (4H, q), 4.53 (2H, 5), 4.90 (2H, ),

126 (2H, m), 7.57 (2H, m), 7.69 1H, s), 8.25 (2H, br. 5); MS (APCl+) found (M+1) = 431:

CooH19FN404S requires 430.

ecri

Intermediate B75 - 1-Ethoxycarbonylmethyl-z-{4-ﬂuorobenzyl)thio-Hl-ethyl-z-oxopyrimid-5-
ylmethyl)pyrimidin-4-one :

: Q
10 ‘\m"ﬂ
. Toa ‘solution of Intermediate B74 (3.1 8) in dry dimethylformamide (40mi) under argon was added
ethyl jodide (1.4g) and anhydrous potassium carbonate (2.5g). The mixture was stirred at room
temperature for 20h and the solvent removed in vacuo. The residue was partitioned between ethyl
acetate and water. The organic layer was washed with brine and added in equal portions to three 10g
15 silica cartridges. Elution of each column with EtOAc to 18% MeOH:EtOAc and combining
appropriate fractions gave the title compound (1.5g). 1I-I-I'QMR (CDCI3) 6 1.2711.39¢), 3.46 (2H.5),
3.94 (2H,q), 4.25 (2H,q), 4.48 (2H,s), 4.57 (2H,s), 6.9-7.15 (2H,m), 7.21 (1H,5), 7.3-7.4 (2H,m), 7.9
- (1H,m), 8.4 (1H,m), MS (APCI+) found (M+1 ) = 459; Ca2H373FN4048S requires 458.

The following intermediates were prepared by the method of intermediate B70:

| No | Precursors Structure | Name
! -
B7 Int. BS7 1-(tent-Butoxycarbonylmethyl)-2-(3,4-
6 E > ! diftaorobenzyl)thio-5~(2-methoxypyrimid-5-
; ylmethyl)pyrimidin-4-one

i
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7 ,E i ﬂ E M N ome ; benzylthio)-5-((1-(2-methoxyethyl)pyrazol-
| /C]A (o, | 4-yDmethyDpyrimidin-d-one
B7 Int. B60 | § | I-(tert-Butoxycarbonylmethyl)-2-(2,6-
8 g dimethylpyrid-4-ylmethylthio)-5-((1-methyl-
H

}l—"
V N coomss pyrazol-4-yl)methyl)pyrimidin-d-one

r
]




t hi o-5- (| - net hyl pyraxol -4-yl nmethyl)- pyrim dm a-ona f
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The following intermediates were prepared by the method of intermediate B72:
No | Precursors | Structure .| Name
B3 Int. B61 | 1-(Ethoxycarbonykmethyl)-2-(2,6-dichloro-
4 I pyrid-4-ylmethylthio)-5-(2-methoxypyrimid-
L S-yLmethyl)pyrimidin-‘&-onc :
B8 Int. B54 1{(Ethoxycarbonylmethyl)-2-(4-fluoro-
5 _ benzylthio)-5-(2-rifluoromethylpyrimid-5-
L | yimethyl)pyrimidin-4-one
B8 Int. B53 1-(Ethoxycarbonylmethy!)-2-(4-flucro-
6 P | benzyl)thio-5-(2-methoxypyrimid-5-y1-
{ i methyl)pyrimidin-4-one
1;8 Int. B55 I-(Ethoxycarbonylmethy[}-2-(4-fluoro-
| | 'O benzyl)thio—s_-(z--(.&morphoﬁno)pyﬁnﬁd-s-
to ! yimethyD)pyrimidin-4-one
|
1 B8 | IntB56 1-(Ethoxycarbonylmethy!)-2-(4-fluoro-
l B i benzyl)thio-5-(2-dimethylaminopyrimid-5-
!; r,G/\ Lﬁ } i YimethyDpyrimidin-4-one
i i
,r !

The following intermediates were prepared by the method of intermediate B71:
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The following intermediates were prcpéred by the methed of intermediate B73:

No. Precursor Structure

Name

B96 Int. B31

1-(3-Carboxyprop-1-y1)-2-(4-flucrobenzyl)-
thio-5-(2-methoxypyrimid-5-ylmethyl)-
pyrimidin-4-one

B97 | Int. B67 m
. P N
L0

1-(3-Carboxyprop-1-y})-2{4-fluorcbenzyl)-
thlo-S-( 1-methylpyrazol-4-ylmethyl)-
pynnudm-4-one

)yrazo 4 yi methyl) pyrim din-4-one -

, zfcbaozﬂpetbyl:z-{d.—z@mlgmlm;o)-se. 5B




aqueous ammoni um chl ori de. Drying and evaporation of the organic phase,

foll owed by chromatography (silica, 0-5% nethanol in ethyl acetate) gave
the desired product as a pale solid (0.19g). 4H NVR (DVBO-d6) 3: 2.95 (d,
3H), 3.42 (d, 2H), 3.64 (s, 8H), 4.4046d, 2,H, 4.60 (d, 22khotopd? 26095 (d,
2H), 7.1 (in, 2H), 7.30 (d, 2H), 735-7.6 (m 6H), 7.65 (m 3H), 8.30 (s,

2H) . M;( APCl +) Found (Mtl) = 6851687, C36H34Ci EN6GBS requires 685. Exanple

5 - ! B98 | Int B8S -

1- (I\I—(Z(dlnrethylamnc)ethyl)- 4-7 'trlt]uggo 1@‘:&3&”1‘%‘%‘?
car bonyl met hyl ) - 2- (4- fil ugfetits W OG- (1- é’ﬁgﬁ:

ol yl net hyI )pyrl ai di n- 4+ehe® hydiag de 1?Y¥)@F@Bﬂmﬁnﬁm¢ nt emvxhat es
A72 anu method—of—Exa HH-MNVYREBEE3)—6-—2-98 - (3H.s) 2 90
(31- Ls) %JE ﬂsﬁ 3. 60 (PASIAR 93 (SHIT(?‘\CMXP(OBH'J@)-Z-(#ﬂﬁ%MQ)),

5. 00 (2H s),{ 6. 89 (24,

5),1 0

0, 7W5‘((mm'phoﬁn 70
reqU| rles 69% 20 Exampfe6 - Dpyritidin ‘Qﬁ

1- (N t il t hyl ) - Nj(4- (4-chl nI
) 2. E?,}ﬂi?%é’??ﬁiﬁ o5 m;ﬁ %@Wﬁ%”%%ﬁ : ’;

m xt urte of | nternedi ui v). UI V)

g.
hydr o%ybenzbt riazole ( g, 1Kgguiv), | mﬂhyl)P)'mmdm-"—one .'
1- ( 3- diqreth m ..up. Yy —3—etgy-ear-boei-m-de—{(+00-0g—2—equi v) and '
di chl Q%t%a (1200mL) g8 ik ed unqidr(car@;mﬁxmde(mﬂmmﬁgqmg_ !
over m*gﬂt xt hen aquec us _sodj hi clr oo € | \§AR-(43H61PRb Lo cWS-Ml stirri ng+
The of gani cE | ayer wasg sgpg g, . g@eou W“Qc ed twi'ce nore é
W th ¢I| chl dr onet hane, 3 fhbi rgani c “‘eXtrac PFed over pot assi um

oil . Trituration with ether gave a |

Bnd purified C%Eﬁnéﬁi T
chrorratggreiphy on sili a @ h net hgfrs? ] o%lg%g&-ﬂ% ﬁ%ﬂ ;
met hahol i ¢ | anmoni a/ i T’Fodu rﬁ \rrf\ﬂor at ed t 0ja

a 1
|

carbo _
solid B\lnithmasssilt

d§r

yel | ow foam (98g). 1HeNMR (CDSp mer P&Pn@ue‘*-gnel 0 (6H M S
2.4-2.6 (6M. m, 3.23/3.52 (4H2xowt), 3,58/3 61(4H 2x s), 3.85 (3Hs),

4. 4614 14. Gd/¥482 (6H 4x s),86. /5/6.79 (1i—_|(' S ey T T2 1o

(12Hm4 Ms 5 (APCl + 87/ 649; id-4- |
686/ 688 Efarrpl e 7 -} ylmethylthio)-5-(2-methoxypyrimid-5-yl- i
1- (N-i(2- (di et hyl ami r4o) 4- chl or qpheshyDpbimidinld-anel noear bonyl net hyl )

~ 2-i(4f 1 uor obenzyl) S-( 1 nmet hyl - 4pyrch0| yI met hyI )pyrl xn| di n- 4one

hydrc Ry | GE’ gg TTiee pase fgorm Exanpte Tu. Wy —was-—di-ssolved I n
di chljor.onet h K ?5 oftl) and | gen cklllmexmt’@tﬁéﬁﬂﬁmdmm)hl%
addec opii se under} a

$2-enesiporypyrimidtSoylmbthyDpyrichidid-4- |
vol ue and; soni cat ec a cl ear soluﬁeon whi ch was transferred to} a
Syr|ﬂge_and_aﬂﬂnﬂ diopwise to er (200mi) with vigorous stirring. The E
white solid was filtered off, washed with ether and dried in vacuo; yield
855g. 1HHNM (DMSO, ca. 2:1 rotaner m xture) 8 1.14-1.24 (6H, M, 3.1 (6H
m, 3.6 (2H, M, 3.76 (3H,s), 4.38/4.45 (2H,2x s), 4.61/4.70 (2H, 2x s),
4.98/5.11 (2H,2x s), 6.7516.79 (IH 2x s), 7.1-7.7 (15H, m, 10.15/10.75
(1H,2x br s; M5 (APCI+) found (M+l) = 687/689; 15 C37HA0CI FN6O2S requires
6861688. Exanple 8 -
1- (N-(2- (di et hyl am no) et hyl ) - N (4(4-chl orophenyl ) benzyl ) am nocar bonyi net hyl )
- 2-(4-fluorobenzyl)thio-5-(1-nethyl-4-pyrazol yl net hyl ) pyri m di n-4-one
bitartrate A solution of L-tartaric acid (0.75g, | equiv) in 2-propanol
(12m ) was added to a solution of the free base fromExanple 6 (3.43g, 1
- equiv) in 2-propanol (25nil) with stirring. The m xture was evaporated 20
to ca. one third volune, diluted with ether, then the solid was filtered
of f, washed wth ether and dried




in vacuo; yield 3.87g. 1H NWVR (DVMSO, ca. 60:40 rotaner m xture) 8 0.9-1.1
(Mn), 2.5-2.8 (4H m, 3.2-3.4 (6H mM, 3.76 (3H,s), 4.20 (2H,s), 4.39/4.43
(2H,2x s), 4.60/4.67 (2H, 2x s), 4.9215.08 (2H 2x s), 7.1- 7 7 (15H m; M
(ARPCI +) found (M1) 687/ 689; C37HA4LKPN602S requires 686 le 9 -
1-(N-(2-(diethylam no) et hyl ) - N. (4(4chl or ophenyl ) bcnzyl )am nocar bon met hyl ) -
25 2-(4- luorobenzyl)thio-5-(1.-nethyl-4-pyrazolyl net hyl) pyri m di n-4-one
mal eat e Exampled i-on1-dN-Methpl-N-(4¢4-chioboB@gyl) ienggiriminocarbosylasdoi)-2-10r nl ) was
added tQ]tﬁerHnﬂilBtﬁfb-ﬂ-ﬁﬁl inethylgyeRzolastmelhyDpyRxadiBleose (3. 439, 1 equiv) in

met hanol (1OM) with stirring. The m xture was evaporated to ca. half

vol ume, diluted W th ether, then the supernatent decanted off. The oil was
trituratedvvithhe MO ofptain a solid, which was filtered off, washed
with @. dified in uo; yield 3.69g. 1H NVR 30 (DVSO, ca. 3:1 rotamer
m xture sentiaklﬁc’y ; ar to Exanple 7. plus 8 233 (3H,s); M (APCI +)
found (Mtl) = 68 C37HA0CI FN6eQ2S requi res 6861688 Exanpl e 10 -
1- (N(ZA(:EixaIrbwm&:B&hﬁEtu'O ‘it(l‘&gﬁﬁ) ?h?h W}nocar bony! - .
raz vl ).ny in-4-one

h'e( eﬁéé'epar ed&%‘% r@ﬁieg)gh!g ﬁ% %i“% é"ﬁ’%?}?Pﬂ %nbgs%érd

(o 32mL°Q“1" orgrgshane E15a1) was stirted atFoam) temperatarePveTBLY, than-ilwed WiVEO, ca.

3:1 rot dtnﬁprmneﬂiauc e)d eshaiwitttadugous soiliar bitabénaaThe organie! Infer Svas Sppliad él&hhlg)

gcst g QE?!O'E)IC?%%XMC&W& whiGiBaasGRRed WK bAe% mmtﬁﬂ%é&é %%éh@ 2
w43 igresd itk ¢ m ofif 398 L ERMR
1- ( ()(-dﬁ'qbﬁﬁ@g%? -85&9!‘;%;;? Ct'! ﬁ!&,ﬁw3 @ y&l&iﬂﬁwﬁlﬁrﬁgdnd]ﬁlﬂone

taur oc H@Ha®Xs), 60 b 28 ¢2H ), 7@&7@9(!&!&@)&@6@1@) &unwaummém ocholic acid
(23579,CLEBYUIFN 08 rieee®f maleic acid; yield 5.56g. 'H NWR (DMSO, ca.

3:1 rotarrer mxture) essentially simlar to Exanple 7, p (inter 5 alia) S
0.58 (311s), 0.81(3H,s), 0.91 3Hd), 1.14 (3H,s); M (APCI +) found (M) =
687/ 68 ExagEie-4oE ma@ehﬂe\irm-f‘bmﬁﬂ&bﬁ@&ﬂﬂ:a@bmzj:ﬂammocarbonylmethyl)-}@-

1- (N(Mﬂt&hby)t&m-ﬁ(’!)-ﬁbﬁylp%rrﬁo(#ﬂxﬂkﬂh;’ ﬁ WansdiRidaerhet tyl ) benxyl ) - ’
am nocsr bonyl methyl ) - 2- (4-f [ uor nbenzyl I 0-5- (1- et hyl - 4pyr axol yl net hyl ) pyr
2 oAl ed from I nt er redi at es A73 and B71 by the nethod of

R ar S C38HAQFANGO2S requires 720. Exanpl e 13 --
-1 MF. (4- (4trinuoronet hyl pbenyl ) benxyl) _

Zlﬂfluorobenzy -$-(1-netl 3yl -4-pyrsm yl et hyl ) pyri m di n-4-one
hydr oc Rtepared érotintefmaitahiasss ahd BT byagrhethdPof 1.| llegNNR D mélmol ved
in di C@!Qﬂ”ﬁé@l%m BG4 hs\édié’ﬂ&rﬂ hh gy )1‘1‘12’?

e e 7 AT s e e Gt

vacuo“’ﬂl“é"‘r 350 0.73g. 1H NMR (DVBO, ca. 3:1 rotaner mxture) S1. 1-1.2
(6H,m, 3.1 (6H. rn), 3.37 (2H+H20 ), 3.66 (2H, n), 3.76 (3H's), 4.37/4.45

( 2x 363/{ 1 eNg/ (Rt Dhesnberink bap 54/ 7 26
(I’H 2x“' Y%ﬁ(%%'owﬁgaﬁa%%&r gé? (‘\gﬁl&z 8“ %‘Pe m% *}o. 65

iop 35 Armmethyinyrazol-A arideQ.
et hyl') - N- (4- (4trifluoronethyl phenyl)benzyl) 25

Example 14 --
1-(N-(2- (d| et

Prepared from Intermediates A61 and B71 by the method of Example 1. 1TH-NMR (CDCl3) §2.95 (3H,
5). 2.96(3H, s), 3.19 (2H, m), 3.58 (2H, s), 3.87 (3H, 5), 3.91 (2H, m), 4.42 (2H, s), 4.68 (2H, 5), 4.99

25 (2H,s),6.88-6.93 (2H, m), 7.25-7.29 (6H, m), 7.36-7.45 (6H, m) 7.62 (1H, s); MS (APCI+) found
(M+1} = 659; C35H36CIFNgO2S requires 658. :




bitartrate Prepared fromthe free base of Exanple 12 by the nethod of
Exanple 8. 1H NVR (DMSO, ca. 60:40 rotanmer mxture) 8 0.9-1.0 (6H m,
2.5-2.8 (4H,nn), 3.2-3.5 (6H M, 3.76 (3H,s), 4.19 (2H,s), 4.38/4.43 (2H, 2x
s), 4.62/4.69 (2H,2x s), 4.92/5.10 (2442x s), 7.0-7.5 (12Oebberk0d37.7 (IH,
2x d), 7.84 (2H,m; 30 M5 (APCI+) found (M+rl) = 721; C38H40F4N602S requires
720. nuxtare) 0.9-1.0 (6H M S 2.4-2.6 (6H M, 324/3436(4H2xrr) 3.85

(3%17sm Hm-mwl-sxs(u@&lﬂmphénylﬁew 20 37 Eg (2:4 m15
thi\& m ]%ljd) er a e
-- 1-(N-(2- (glﬂ%l hyl agn no) et e}%yl ) - &(4 (4- 1 rlﬁ%?’ﬂloég’rfzéﬁnyl pﬁenyl ) benxyl ) - w

am nocar banyi mefhyl ) z2- (4-fluorfl benzyl)thi o-5-(1-nethyl -4-pyrazol yl met hyl ) p
yrimdin-4. aeltgae Free base from Exanple 12 (0.69g, |lequiv) was added
) forl by citric acid (0.20g, 5 lequiv). The m xture

G : e solids then allowed to cool, whereupon the solids
were filtered off d d.in vacua; yield 0.80g, 90% mp. 130-133'C.
1H NMR (d6- DMSO, ca® rotamer mxture) essentially simlar to Exanple

14 pl AsolBtidn ﬁﬂxn(c&bludam AVRO0LAEG eguiv) Otedmbdite 855 (0.575 1 i) Dlatiigrspyl.caui 1 es

I - ( N- (2 E; OHS #tﬁ’e %FH?(H*KI—"{CE] mffrhfllﬁ @W)OWFH‘VF‘E)?MHW%WW
ani no 1% ecand peaghedisycessively widowateranthy | ) py
i di n Aguepus amyiua:!dﬂtﬁ'tcbe Drping ahd mﬁmmploemiﬂrgaim(bh&e. follefted by and tosic

? glrrgeg é@?ﬂ}ihymﬁd:a\,/b-ﬁﬁﬁﬁthﬂhaﬁﬂ Eéh?ﬂade @:g dﬁﬁ tqﬁ sﬂ’a? ﬂl‘ﬂ Af ter
tr‘l rr|gtl H- §6bw¢13%d’aé@égr#§ G \ﬂx\glﬂ (¢ 2H Y @Q)(do%@ﬁ ni ght
t ) 73048 D1 735l QD 6316w, 3HD, 83043 Ty MS (APCER)
acet aféﬁ%@@ﬂﬁeﬁséfﬁﬁ7tﬁ3é@40FN@3&mqmrdﬁsSO 87 g, mp. 147C. 1H NMR
(d6-DVMBO, ca. 3:1 rotaner m xture) essentially simlar to Exanple 13, plus

(i nte MS (APClI +) . found (M) = 721; C38H4, FAN6O2S

requires é)(f Exéﬁ Q('%;“ 2"1" g é{‘ {#{4-triflygromethylphenyl)benzyl)amino-

et hy| FanRepyimethyl)-; "'ﬁ‘bﬁFWWIM@(J)-WQMMMtByl}pymldem

am nobghrochiptidet hyl ) - 2- (4- f | uor obenzyl )t hi o- 5-(| - met hyl - 4pyr azal yhnet byl )pyt

i mdfn-4-one 2 A mi xture of Intermediate A106 (0.523g, 1 equivVv),

I ntermedi ate BM_(Q.473g, 1 equiv), HATU (0.55g, 1.2 equiv),

di i soprapyl et A peMt0. 622, 2.4 equiv) and di chl oronet hane (20ml) was

stl rre de¥ Targon at roomterrperature overni ght, then washed w th aqueous
chl ori °a d a oue, sodi um bi carbonate. The organic | ayer was

dr| ed and ey = Jand={ he free-base product isolated by 0 chronatography

@silica, 3- 8% met ha Ol in dichloronethane) as a pale foam (0 39g) IH-NIVR

(CDCJﬁepa:éa%ﬂﬂ Ot mediod 3 K 3
SR i s I e e ATB G o TEI

(1H Aﬁéﬂﬁyn)f DARGEH ) §.55 {2&39 wmﬁﬁnmazﬁﬂmp IMSEANAY) folypnpl e 18
--  (M+1)=693; C3gH3gF. '4NgO2S requires 692.
1- (N-(2 (Df et hyl am no)et yI) N-(2-(4-trifluoromethyl phenyl) pyri d-5-yhnet hyl)

3 nEéa'f*Blfrﬁmérw%@zet{:ﬂamrwpwwmmbr@h@mmmmnmsmuwmny| ) py
ri m &i(#rflaorabentyyithiocSH(lamethg)-Fpyrizatyiniethd) pyrinidinaom € 17 (0.373g, 1 equiv)
was di ssol ved g n dichl oronmet hane (10ml), and a

}.t—-

koo

A mixture of Intermediate A3 (82. 7g. 1 equiv), B7] (101.3g, I equiv), hydroxybenzotriazole (39.9g, 1
equiv), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (100. Og, 2 equiv) and dichloromethane

25  (1200ml) was stirred under argon at room terperature overnight, then aqueous sodium bicarbonate was
added slowly with stirring. The organic layer was separated, the agueous layer extracted twice more
with dichloromethane, and the combined organic extracts dried over potassiurn carbonate and
evaporated to a brown oil. Trituration with ether gave a solid, which was filtered off and purified by




sol ution of hydrogen chloride in ether (0.517nl, L OMsolution, 1 equiv) was
added dropwi se with stirring. The solvent was renoved in vacuo, and the
residue triturated with ether to obtain a white solid 35 (0.362g). 1H NMVR
(DMSO, ca. 60:40 rotamer mxture) 81.1ggl. 3 (6H m, 3.77 Q@'@é&ber@O@@lAf 43
(211,s), 4.65/4.76 (2H,s), 5.00/5.08 (2H,s), 7.10 (2H M, 7.25

7.3-7.5 (4H m, 7.78 (IH m, 7.87 48 22 Oct ober 2003 (2H,d), 7. 97/8 06 (1

H, d), 8.chpmategraphy qn MWWKWWWWMMMWMZZ

C37H39 F4inffiiia/diehforomethane.] PraduexTrictiorsSvere svaporated to a yellow foam (98g).

1- (N- (2-(cBicg], Porkedeh Rkl 50,910 6Bz hy's 3.42d (RS bi!sa hagyk l)oy,shﬂ 6?‘ (&ﬁ,’i‘?x Syl)
am noca Hrid %{g 5?‘*%%&9&% %?%(léu(‘ls) e @mh-?y?éﬂﬁﬂﬁmw ) pyr

i m df n4{8REI) Soundi v+ ) 2168 768R 1o of Exanmple 17 by the
met hod of Exarrple 8 1H NWVR (DMBO, ca 60 40 rotarrer m xture) 8 0.88-1.05

(76T1n22 (BT o %‘g{*’%"@‘m ﬁi‘g?%d?n‘tw *"73’1i Ripoiarhy (ﬁys&ﬂ)’

7.9818. &% qqrdaenzﬂ) Hmethyl-4epyrazaylms d*?clﬂmded (Mr1) =

722; C3 AN70 1., 10
12 Ch O Thertes g Fop S ij ey ﬁﬁ"ﬁhfsalwgw&%’rmfhm GeRbgrd I uo-
car bonyhydsegep|chlopide in @tm oI s@EML YRS qdmcbdrgp\(nie wader argon. The mixture was evaporated to
yl -1 pyeahalf yblnsi hyd S@ycatedtd obtathonlear bolheor, which wab eafisf@rd1a 8 8y s aif 2124 €d

%rggzmglr?;gﬁﬁgl tart rg?(gf)ﬁ%ggg @%ﬂ%ﬁ“}?ﬁ‘ %d@%@ﬁﬂk 5 ﬁ%ﬁ o
iﬂ}gaﬂ

3.77 (3GHs 46 @ﬁ.@ .26 (3Hg). 34738445 (3Fadx 9d-61/4.70 ,wwam (ZH.2%3),
4. 88/ 5. BS/6 IV X 28 }), 71-7.1.7 FISH(:&IZI-HOJT)SHO?!S QIH.2x b s} NS PCT)) foiintBﬁ\d(-ﬁl':' 68168645
(ARGl +) UOFANGO2S requires 732. Exanple -
1-(N-(Ca bo@ %% )ERI-(4(4 tri fI uor orret hyl phenyl ) benzyl ) am nocar bonyI 20
met-hyl ) - 2- (4-fl uor obenzyl )t hi o- 5- (1- et hyl - 4- pyrazol yl net hyl ) pyri m di n-4-one -
sodi umEmimpléed -B(i@l-(é-(di&ﬂl)ﬂﬂﬁﬁwm;cylWdﬁddhhbrbpheay&lﬁdmﬂ)minoéarbatﬁlmaihyl)-
bi car bmm&&ﬁeﬂ@nm&&wﬂmfmﬁ%-m?ﬁu yeisidind-ohe BitartrRf OOM

0

tenperature., A small proportion t hano vvas added to obtain a clear
sol ut i awsadwtionof F-agakaabic@iSgat eqmiv) iF2ipropandl ¢1i2rel) sas addpdid 2 sdhition of thafree t he

desi r e haseCfbn Exsiapie 633.43g, A2quiv) ire2- @sbmﬂax (251 Nith )'ni% mixfh%e vﬁ%cnéj
prH e

(3%hs) méa.%ﬁeﬁx%h’v%inm ﬁﬁ%&? g;é ﬂ? gﬁﬂ
R o B o e

1- (N- ( 32h# &msa.(mzmmm 13 b?éﬁ@y&)) 460/06 mbany)l. ABVEPB (21R2X 5,
f I uor oBAHEZY {)SH,uih) -N5S (APCIS) fopund {Mp) 2681/§897CE 8Ly JTIFN ;038 fequifesBI6/688,

hydrochlorlde The Boc- protected product was prepared fron1|nterned|afes AB84
deprot ected by suspending in

and B7] the neth

di oxan Eaﬁ%l’ler earulnﬁ*?ﬁfqﬁethmwﬁ%!)é&éﬁ(‘b#UPPHWP&MM%&%M%)
AfZ%er  S#Muprapengyl)thios (lrmethyb-dpyratoldmetabprinislin-drmespaleate ng cont i nued
unti | fine ite, sol. s obtai ne hi s vvasfll ered of f, washed with
ot her raitpn BtrsgicndD s eaRro dumgpane] om! taasolytion of thejfrenbase

chr orrafregrﬁiﬁnyle(ﬁs(ﬁl"fﬁsal equiy) fromethandl 41Hmal) with mrang oTh:rmhm.my)as e\tapomq@lvso
ca.  OGRllfHblins, dileted Witklethief, the tBe aﬂ&aﬁﬂx dedintdd OfF.OThe odl/wdsdtiudred With&h

e e b

found (M+1) = 687/689; C37H49CIFNgO2S requires 636/688.

Example 10 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one mesylate
Prepared by the method of example 9, using methanesulfonic acid (0.32ml, 1 equiv) in place of maleic

35  acid; yield 3.59%. IH.NMR (DMSO, ca. 3:1 rotamer mixture) essentially similar to Example 7, plus §
6.03 (2H.s); MS (APCI+) found (M+1) = 687/689; C37H40CIFNgOS requires 686/688.



Exanpl e 23 -- '
1- (N-Methyl -N- (4. (4-chl orophenyl ) benzyl ) am nocar bonyl net hyl ). 2- (4-

f1 uor obenzyl )t hi o-5-(2-oxopyri m d-5-yl met hyl ) pyri nmi di n-4one 15 A mni xture of
Exanmpl e 121 (0.73g, 1.2mmol), B—bronnﬁétecholborane (1. MdBonddmld and dry

di chl oronet hane (20nl) was stirred undér argon at roomtenperature
a_ clear orange solution. Water was added and stirring

overni ghy, giving
ti ¢ i - (Rt{diethylaaimelethy]){Ne(ds (4-cilaraphpaYITHeasy IRbfino@Pil dved
SE’PeL{‘prm&mmlmwmymﬁmamgm *a-%%%gg&g in
|

di chl orgnet h ne. Product fractions were evapor t'o.o t |l ow
solid ( y m&%eﬁ\swpwzmmoﬁe (i KR-52% A)equi¥) Mipidce It mileic %:ui

4. 33- 4. weld 256g. 2esNMR (BNISO, 3&3(1%&&%@&&1:2%%?%%’?@71- 94- /. Z 13H,
. 8. 18% . = 614 ¢ BT 615,
m id) B0 5&0311,&50.51*@,9)0.&10@?%){ %4}93%5’%( e R e ree 15 |

The fol fow
coupl i ngé’ o&( E)Eagg)%gfg ‘coupling); where indicated, the salts were

subsequent|ly prepared by the nmethods of Exanples 7-8 as appropriate: EX

Pr ecur Hxaiply 4 U1 J480E. (dietty B a2 oA nt . B7 32 int. Ad4 Int.
AU L ik O

fl uorobenzyl )t hi §-5-(1-tnethyl 4. pyrazol ylnet hyl)pyri nm di a4-one {

1- (3-(444- S }p_enzyl arnino_ carbon yl)prop- | -yl }2-(4-fl uoro-
benzyl )t l ¥'4. pyrazolyl - rnethyi)pyrimdin-4 one . | |-
(3- (N et - ophenyl). benzyl)am n ocarbonyl)prolr |
Syl) -2 ™ [t )r625- (1 nethyl-4
rN==0i N-4-one 11-(3-(4-phenyl benzyl anunocar bonyl ) - prop-

pyrazol yl met ¥fl ) pYrrin : i nudi

| 10/1) Prépheda HoHRRERENL) AV and 591 b e TEELM oA RLSZD) ¥ 11 R R Ul - 4
mixgure) 5 0.9-1.0 (6H,m) §2.4-2.6 (6H,m), 3.24/3.4-3.6 (4H,2x m), 3.85 (3HLs), 4.46/4.53/4.66/4.83
(6B.4x5), 6.75/6.8 (1H.2x 5), 6.9-7.0 (2Hm), 7.3-7.7 (12H,m); MS (APCH) found (M+1) = 721
C38H40F4NgO5S requires 720, ' ' SRR '

s Example 11,3 — 1-(N-(L(diethylamino)etbyl}-N-(4-(4-triﬂuoromethyiphenyl)benzyl)-
aminocar onylmethyl)-Z-@-ﬂuorobenzyl)thio-S-(l-meth 1-4-pyrazolylm imidi
by droont yl-4-p: yimethyl)pyrimidin-4-one

The free base from Example 12 (0.75g, 1 equiv) was dissolved in dichloromethane (5 mi) and 1M
h)fdrog.cn chloride in ether (1 equiv) was added dropwise under argon, then excess ether was added
with wglorous stirring. The white solid was filtered off, washed with ether and dried in vacuo: yield
20 0.73g. ‘H-NMR (DMSO, ca. 3:1 rotamer mixture) 8 1.1-1.2 (6H,m), 3.1 (6H, m), 3.37 (2H+I-;f O,m)
3.66 (2H,m), 3.76 (3H,s), 4.37/4.45 (2H,2x 5), 4.63/4.72 (2H,2x 5), 4.97/5.12 (2H,2x s), 7.1 (2;1.111) '
7.24/7.26 (1H.2x 5), 7.4-7.5 (6H.m),6.62/6.71 (2H, 2x d), 7.84 (4H,m), 10.1/10.65 (lH.IZx.br s); MS’
(APCI+) found (M+1) =721; C33H40F4N5025 requires 720. '

ss Ex?mplell): -—lml-(N-(Z-(dieﬂnylamino)ethyl)-N—(4-(4-triﬂuoromethyiphenyl)benzyl}-
aminocarbon thyl)-2- ige5-(1- idi
i yimethyl)-2 {4-fluorobenzyl)thio-5-(1 methyl-4-pyrazolylmethy])pyrimndm-4-one

Prepared f.rom the free base of Example 12 by the method of Example 8. IH.NMR (DMSO, ca. 60:40

rotamer mixuure) § 0.9-1.0 (6H,m), 2.5-2.8 (4H,m), 3.2-3.5 (6H,m), 3.76 (3H,5), 4.19 (2H,s) ’4 3:8/4-43

(2H,2x ), 4.62/4.69 (2H,2x 5), 4.92/5.10 (2H,2x 5), 7.0-7.5 (12H,m), 7.6/7.7 (1H, 2x d) 7 84 (.ZH,n;)'
30 MS (APCI+) found (M+1) = 721; C3gH40F5Ng0aS requires 720, ’ . ’



| one | -(3-(4(4-chl orophenyl)be&yl anzi no- cazbonyl)prop-1
Yl }2-(4-fluorabenfzyl)- hi 5t o -(2-(-mazpaouno}S-pyrim dyi -
met hyl ) pyri mi di n-4-one 1-{3-(N-zruthyl-N(4-(4chl orophenyl) -
benzyl ) anni nocar bonyl ) prop-1-yl }2-(4. 47 29 Octobéarzoos
' I n-4-one

fl uor obenzyl )t hin-S{2-(4-rnorpholino)-5 pyrimdylnethyl)pyrim
rop-1-yl)-2-(4-fluorobenzyl)

B A U B aotabnarinn
1- (3- ( NPHROGFbonyimethy =%m@mwwﬁsenwﬁ4mﬁmww%-g; (4

f1 uor olsitmatel )t hi 0- 5- (2- nt hoxy-5- ' pyrinidyln ethyl)pyrim
Ab In 100 45 Int. A2 Int. B 100 51 22 Cctober 2003 1-(3-(

- (4f | udr'ep T EEAPpledi(Bi63g, degubdmas pgsiedppe doeydnk-( POnih followed B @AY hid (0.20s
t hi $- 5-l¢quivie (Tivo xyixtiranyas wintiyd wlisayihe theB¥lidsThal dlicivel REcobl, GictNolE YL IF (2
(4f | uomepbRIetd off RRIGYIR V2LEQEHE BIBY. obB) QPs Ja¥lsier (5;
fluoro | it e 2V EL DX ﬁm#imdﬁ%é?g’éﬁﬁyr?ﬁm@&%aum |
Hﬁ{ 49‘?‘*]3%’&%%"3% ﬁ%@?f'f"b‘_%ﬁ xampie,}, plus §,2.61 FMSAABGED found M+l 5 ( 2-
t - cRaSe in-4 one 1 :
rln-a(S?z(y ﬂﬁ'ﬁ—'\-li(l o A- ?%Z 0 Ihg ﬁlu)lolheg.yri d
5- % et | ‘i%r Ni noc%@@%ﬁ% )-N-(4:(4-trifluoromethylphenyl)benzyl)-
ﬂmY:' bonylmethyl)-2-(4-fluoro Dthio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
tosylate

Free base from Example 12 (1.0 g, 1 equiv) and tosic acid (0.26 g, 1 equiv) were dissolved in acetone
(20 ml) at room temperature, then isopropyl acetate (60 ml) was added with stirring. After stirring for a
further 2 hours, the mixture was allowed to stand overnight then the solid was filtered off, washed with

215 3:1isopropyl acetate/acetone, and dried in vacuo; yield 0.87 g, m.p. 147°C. IH.NMR (d6-DMSO, ca.
3:1 rotamer mixture) essentially similar to Example 13, plus (inter alia) 5 2.28 (3H.s); MS (APCI+')
founfl (M+1) = 721; C3gH40F4NgO2S requires 720 '

Ex:.:lpple 17 — I-(N-(2-(diethylamino)etbyl)-N—(Z-@-triﬂuoromethylphenyl)pyrid-s-ylmethyl)-
ammocarbonylmethyl)-2-(4-ﬂuorohenzyl)thio-5-(1-methylA-pymmlyhnethyl)pyrimjdjn-«i-one

20 W\,@"O’a
A mixture of Intermediate A106 (0.523g, 1 equiv), Intermediate B71 (0.473g, 1 equiv), HATU (0.55g
1.2 equiv), diisopropylethylamine (0.622mi, 2.4 equiv) and dichloromethane (20ml) was stirred under.
Argon at room temperature overnight, then washed with agueons ammonium chloride and aqueous

| sodium bicarbonate. The organic layer was dried and evaporated, and the free-base product isolated by

RS  chromatography (silica, 3-8% methanol in dichloromethane) as a pale foam (0.39g). H-NMR (CDCIl3
major rotamer) § 0.94 (6H,1), 2.47 (4H,q), 2.58 (2H,m), 3.26 (2H,m), 3.61 (2H,s), 3.85 (3H,s), 4.52 ’
(2H,s), 4.66 (2H,s), 4.82 (2H.5), 6.78 (1H,s), 6.98 (2H,m), 7.3-7.4 (4H,m), 7.6-7.8 (2H,m), 8.08 (2H,m)
857 (1H,m); MS (APCI+) found (M+1) = 722; C37H30F4N704S requires 721. '

Example 18 — l'(N'(z‘(DiBﬂ'l)']aminO)Eth)'l)-N-(2-(4-t11'ﬂuoromethylphenyI)pyrid-s-yhnethyl)-
30 a.minmrbonylmethyl)-z-(4-ﬂuorohenzy!)thio-S-(l-methyl-4-pmzolyhnethy1)pyﬁmidin,4_om
bydrochloride _

The free base from Example 17 (0.373g, 1 equiv) was dissolved in dichloromethane (10ml), and a
sc31ution of hydrogen chloride in ether (0.517mi, 1.0M solution, 1 equiv) was added dropwise with
stirring. The solvent was removed in vacuo, and the residue triturated with ether to obtain a white solid
35  (0.362g). 'H-NMR (DMSO, ca. 60:40 rotamer mixture) § 1.1-1.3 (6H,m), 3.77 (3H,s), 4.38/4.43
(2H,s), 4.65/4.76 (2H,s), 5.00/5.08 (2H,s), 7.10 (2H,m), 7.25 (1H,m), 7.3-7.5 (4H,m), 7.78 ( 1H,m), 7.87
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| 8.61/8.70 (1H,m); MS (APCI+) found (M+1) = 722; C37H39F4N705S requires 721.

10  Example 20 ~— 1-(N-(2-(1-Piperidino)ethyl)-N-(4-(4-triflucromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
bitartrate

Lo O

The free base was prepared from Intermediates A108 and B71 by the method of Example 1, then

15  converted to bitartrate salt by the method of Example 8. IH.NMR (DMSO, ca. 60:40 rotamer mixture)
6 1.3-1.6 (6H,m) 5 2.3-2.7 (6H,m), 3.3-3.6 (4H.m), 3.77 (3H,5), 4.22 (2H,s), 4.37/4.44 (2H,2x s),
4.62/4.69 (2H.2x 5), 4.88/5.08 (2H,2x s), 7.1-7.5 (12H,m), 7.6/7.7 (1H, 2x d), 7.83 (2H,m); MS
(APCI+) found (M+1) = 733; C39H40F4NgO3S requires 732.-

Example 21 — 1-(N-(Carboxymethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonyl-
20  methyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one sodium salt

e

Example 102 (130 mg) was added to a solution of sodium bicarbonate (16 mg) in water (4 ml) and
stirred for 1 hour at room temperature. A small proportion of methanol was added to obtain a clear
solution on warming and sonication. Filtration and lyophilisation gave the desired sodium salt as a

25  white solid. 1H-NMR (DMSO) & 3.49 (2H,s), 3.76 (3H,s), 4.42 (2H,s), 4.85 (2H,s), 7.14 (2H,m), 7.26
(1H,s), 7.36 (3H,m), 7.49 (3H,m), 7.60 (2H,m), 7.84 (4H,m); MS (APCL-) found (M+1) = 678;
C34H29F4N504S requires 679.




|l h "r r .ony net yl)-2- (3,4-(ifluorobenzyl)thio-5{1-nethyl-
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1- (N- et hyl -'N- (4( 4- chl onphenyl ) -2 fl uorobenzyl)am nocar banyl net hyl ) - 2-
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The Boc-protected product was prepared from Intermediates A84 and B71 by the method of Example 1,
5  then deprotected by suspending in dioxan and treating with excess hydrogen chloride (4M solution in

dioxan). After stirring for I hour, excess ether was added and stirring continued until a fine white solid

was obtained. This was filtered off, washed with ether and dried to obtain the crude product., which

was purified by chromatography (silica, 10-20% methanol in dichloromethane). 1H-NMR (DMSO, ca.

60:40 rotamer mixture) 8 2.97/3.04 (2H,m) & 3.37 (2H,m), 3.55 (2H,m), 3.77 (3H,s), 4.36/4.45 (2H,2x

10 5),4.604.67 (2H,2x 5), 4.93/5.09 (2H,2x ), 7.0-7.7 (15H.m), 8.05/8.20 (2H,2x br s); MS (APCI+)
found (M+1) = 733; C39H40F4NgO2S requires 732.

Example 23 -— 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-oxopyrimid-5-ylmethyl)pyrimidin-4-one

X 50

15 A mixture of Example 121 (0.73g, 1.2mmol), B-bromocatecholborane (1.01g, 5.1mmol) and dry

' dichloromethane (20ml) was stirred under argon at room temperature overnight, giving a clear orange
solution. Water was added and stirring continued for 30min, then the organic layer was separated and
applied directly to a 10g silica cartridge, which was eluted with 0-14% methanol in dichloromethane.
Product fractions were evaporated to obtain a pale yellow solid (0.36g). 1H.NMR (DMSO) & 2.80-3.06

20  (3H, 2xs), 3.37 (2H, s), 4.33-4.49 (2H, 2xs), 4.50-4.72 (2H, 2xs), 4.87-5.06 (2H, m), 7.04-7.75 (13H,
m), 8.19 (2H, s); MS (APCI-) found (M-1) = 614; C37H27N503SFCl requires 615.

The following Examples were made either by the method of Example 1 (EDC coupling) or Example 15
(HATU coupling); where indicated, the salts were subsequently prepared by the methods of Examples
7-8 as appropriate:
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| Ex | Precurso Structure '
| r |
ii No I i
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ﬂuorobcnzyl)annnocarbonylmethy!)-z-
kf’o (4-ﬂuorobenzyl)th10—5—( l-methyl-4—
A/qcﬁ - i pyrazolylmethyl)pyrimidin-4-one
51 II:E g;als ,@\Q’ 1-(N-methyl-N-(4-(2,4-bis(trifluoro-
mcthyl)phenyl)benzyl)aminoca:bonyl-
! :] nwthyl)—2-{4—ﬂuorobcnzyl)thio-5—(l-
F methyl-4-pyrazolylmethyl)pyrimidin-4-
one
52 II::' g-?? 1-(N-meth?'l-N-{4-(2,4-diﬂuorophenyl)-
bcnzyl)annnocarbonylmethyl)-z-(d-
/I\CU(P/ fluorobenzylthio-5-(1-methyl4-
pyrazolylmethyl)pyrimidin-4-one
53 II::' g-f? ' 1-(N-methyl-N-(4-(3chloro-4-fluorc-
phcnyl)benzyl)aminocarbonylmethyl)-2-
’%;O/m (4-fluorobenzyl)thio-5-(1-methyl4-
PyrazolylmethyDpyrimidin-4-one
54 11::_ :75:13 | - 1N-methyl-N-(4-(3-fluoro~4-chlororo-
_ phenyl)benzyl)aminocarbonylmethyl)-z-
| Ef;‘:@’m (4-fluorobenzyl)thio-5-(1-methyl4-
pyrazolylmethyD)pyrimidin-4-one
| 55 | I;:; ‘;1727 ‘ - I-(N-(2(1-piperidino)ethyl)-N-(4-(4-
| . chIorophcnyI)benzyI)anﬁnocarbonyl—
: k(o methyl)-2-(4-fluorobenzylthio-5-{1-
| , methyl-4-pyrazolylmethyl)pyrimidin-4-
; { one hydrochloride
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(1 L e %yc @{%ﬁ | )y yapm :glo(z:’-fzi toholino)ethyly N-(4-(4- |
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methyl-4-pyrazolylmethyl)pyrimidin-4-
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! 88 Int. A95 1-(N-(2-(bis(2-hydroxyethyl)amino)-
Int. B71 ethyl)—N-{4—(4-chlorophcnyl)benzyl)_
aminocarbonyimethy!)-2-(4-fluoro-
benzyDthio-5-(1-methyl-4-pyrazolyl-
methyD)pyrimidin-4-one
59 Int. A74 1-{N-(2-(di-isopropylamino)ethyl)-N-(4-

Int. B71 (4—ch!orophcnyl)bcnzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzy)thio-5(1-
methyl-4-pyrazolylmethyl)pyrimidin-4-

| ' one hydrochloride
60 Int. A94 l-(N-(2-(N-(2—hydroxycthyl)—N—ethyl-
Int. B71 amino)ethyl)}-N-(4-(4-chlorophenyl)-
o (e benzylaminocarbonyimethyl)-2-(4-
M fluorobenzyl)thio-5-(1-methyl4-
pyrazolylmethyl)pyrimidin-4-one
bitartrate
61 Int. A70 1-(N-(2-hydroxyethyl)-N-(4-(4-chloro-
Int. B71 phenyl)benzyl)aminocarbonyimethyl)-2-
’\/\):j/O/> {4-fluorobenzyl)thio-5-(1-methyl-4-
o pyrazolylmethyl)pyrimidin-4-one
62 Int. ASY 1+(N-(2-methoxyethyl)-N-(4-(4-chloro-
int. B71 phenyl)benzyl)aminocarbonylmethyl)-2-
' (4-fluorobenzyl)thio-5-(1-methyl-4-
; pyrazolyimethyl)pyrimidin-4-one
63 Int. ABO 1-(N-(3«(1-pyrrolidino)propyl)}-N-(4-(4-

Int. B71 = chlorophenyl)benzyl)aminocarbonyl-

kﬁ" methyl)-2-(4-fluorobenzyl)thio-5-(1-
; methyl-4-pyrazolylmethyl)pyrimidin-4-
‘ O one hydrochloride
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H&p methyl)-2-(4-fluorobenzy!)thio-5-{1-
,,\,\,O—'O’a methyl-4-pyrazolylmethylypyrimidin-4-
O one hydrochloride
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66 Int. A79 _ l-(N-(3-(diethyla.mino)propyl)-N-(4-(4-
Int. B71 N chlorophenyDbenzylaminocarbonyi-
j\f‘o ‘ methyl)-2-(4-fluorobenzyl)thio-5-(1-
methyl-4-pyrazolylmethy)pyrimidin-4-
T one
67 tt ;:f _ I{N-(3-(dimethylamino)propyl)-N-(4-(4-
chJorophenyl)bcnzyl)aminocarbonyl-
,.'\/\A’Oﬁo methyl)—2-(4—ﬂuombenzyl)thio-5-(l-
methyl-4-pyrazolylmethyl)pyrimidin4-
- one bydrochloride
E:. g;cl: 1-(N-(dimethylaminocarbonylmethyl)-N-
(4-(4-chlorophenyl)benzyl)amino-
M carbonylmcthyl)-2{4-ﬂuombcnzyl)t!ﬁo-
| - 5-(1-methyl-4-pyrazolylmethyl)-
pyrimidin-4-one
69 11::. A48 | 1-(N-ethyl-N-(4-(4-chlorophenyl)-
t. B71 benzyl)aminocarbonylmethyl)-2-(4-
:{.;O,Oﬁ fluorobenzyl)thio-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one
70 Int. A6 1-(4-(4-chlorophenyl)benzylamino-
Int. B71 carbonylmethyl)—2—(4—ﬂuorobenzyl)ﬂ1io~
m\/@/ga 3-(1-methyl-4-pyrazolylmethyl)-
! pyrimidin-4-one
71 | Int. A93 1-(N-(2~(diethylamino)ethyl)-N-(4~(4-
Int. B71 1§ diftuoromethoxyphenyl)benzyl)aminocar
M | bonylmethyl)-2-(4-fluorobenzyljthio-5-
! (1-methyl-4-pyrazolylmethyl)pyrimidin-
J | 4-one hydrochloride
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pyrir{udi nf 4npme hy {Y - hydr. %%;i % paro-
phenyl ) pyrj d-5-yi me % thyl )~ °C%§P8'Hé'r‘?§'§’w -5. (1}
et hy| - 4. pyrazol yI ity ne j | fluorobenzylthio-S~(1-methyl-4-
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B71 L. : - benzyl)aminocarbonylmethy1)-2-(4-
,/O/\s )wao/ fluorobenzyl)thio-5-(1-methyl4-
pyrazolylmethyl)oyrimidin4-one
75 | Int.A92 | 1-(N-(2-(diethylamino)ethyl)}-N-(4-(4-
: Int. B71 ! = trifluoromethoxypheaylbenzyl)aminocar
H&o £ bonylmethyl)-2-(4-flnorobenzyl)thio-5-
(1-methyl-4-pyrazolylmethyl)pyrimidin-
_ A 4-one hydrochloride
76 | Int. A71 1-(N-(2-hydroxyethyl)-N-(4-(4-trifluoro-
‘ Int. B71 methylphenyl)benzyl)aminocarbonyl-
l\f,,_-. methyl)-2-(4-fluorobenzyl)thio-5-(1-
o * | methyl-4-pyrazolylmethyl)pyrimidin-4-
_ one _
77 | Int. A78 | 1-(N~(3-(dimethylamino)propyl)-N-(4~(4-
' Int. B71 _ trifluoromethylphenyl)benzyl)-

aminocarbonyimethyl)-2-(4-fluoro- -
benzyl)thio-5-(1-methyl4-pyrazolyl-
methyl)pyrimidin-4-one hydrochloride

78 Int, A97 s‘ 1-(N+(4-methyl-1-piperazinocarbonyl-
Int. B71 P u methyl)-N-(4-(4-trifluoromethylphenyi)-
benzyl)aminocarbonylmethyl)-2-(4-
F | fluorobenzyl)thio-5-(1-methyl-4-
M pyrazolylmethyDpyrimidin-4-one
hydrochloride
79 Int. A96 1-(N<(4-morpholir. ocarbeny]mﬂny])—N—
Int. B71 M (4-(4-gifluoromethylphenyl)benzyl)-

H&o aminocarbonylmethyl)-2-(4-flucro-
* | benzyDthio-5-(1-methyl-4-pyrazolyl-
methyl)pyrimidin-4-one
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razol ylimet hyl
py y yl) py benzyl)thxo-s-(l-nnthyl-4—pyrazolyl-
methyl)pyrimidin-4-one
82 Int. A98 1-(N-(2(diethylamino)ethyl)-N«{5-(4-
Int. B71 chiorophenyl)pyrid-2-ylmethyl)amino-
carbonyhmethyl)-2-(4-fluorobenzyl)thio-
5-(1-methyl-4-pyrazolylmethyl)-
_ pyrimidin-4-one hydrochloride
83 | Int A102 1-(N{2~(dimethylamino)ethyl)-N-(5-(4-
Int. B71 _ trifluoromethoxyphenyl)pyrid-2-yl-

methyllaminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one

84 Int. A99 1-(N<(2-(diethylamino)ethyl)-N-(5-(4-

Int. B71 i* | wifluoromethylphenyl)pyrid-2-yimethyl)-
H‘,o aminocarbonylmethyl)-2-(4-
, . fluorobenzyl)thio-5-(1-methyl-4-
S

pyrazolylmethyl)pyrimidin-4-one
hydrochloride

85 | Int. A101 I{N-(2-(diethylamino)ethyl)}-N-(2-(4-
Int B71 = chlorophenyl)pyrid-5-ylmethyl)amino-
| M | carbonylmethyl)-2-(4-fluorobenzyl)thio-
5-(1-methyl-4-pyrazolylmethyl)-
J pyrimidin-4-one hydrochloride

86 Int. A103 1-(N-(2-hydroxyetkyl)-N-(2-(4-chloro-
Int. B71 pheny])pyﬁd-S-ylmcthyl)mninocarbonyl«

o methyl)-2-(4-fluorobenzyl)thio-5-(1-
""’\’“\—Q‘O& methyl-4-pyrazolylmethyl)pyrimidin-4-

one
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n

benzyl)thio-5-(1-methyl-4-pyrazolyl-
{ methypyrimidin-4-one

87 | Int.A122 1-(2-(4-fluorophenyl)pyrid-5-ylmethyl-
Int. B71 "OA ~v5:0} aminocarbonylmethyl)-2-(4-fluoro-
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- 1- (N (Et hoxycar bo methyl)pyrimidin-4-one bitartrate
91 | Int. Al123 1-(5<(4-chiorophenyl)thien-2-ylmethyl-
Int. B71 aminocarbonyimethyl)-2-(4-fluoro-
benzyl)thio-5-(1-methyl-4-pyrazolyl-
methyl)pyrimidin-4-one
92 Int. AG6 ' l-(N-nwthyl—N-(S—(‘l-ch]orophenyl)thien—
Int. B71 2—yhnethyl)aminmarbonyhncthyl)—2—(4—
| fluorobenzyl)thio-5-(1-methyl4-
M pyrazolylmethyl)pyrimidin-4-one
93 Int. AG3 1-(N-methyl-N-(5-(4-fluorophenyl)thien-
Int. B71 » 2-ylmethyDaminocarbonylmethyl)-2-(4-

fleorobenzyhthio-5-(1-methyl-4-

m pyrazolylmethyl)pyrimidin-4-one

94 Int. A3 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-
chlorophenyl)benzyl)aminocarbonyl-

Int. B89 M
M methyl)-2-benzylthio-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one

Py hydrochloride
95 Int. AB3 y 1-(N-(3-(4-methyl-1-piperazino)propyl)-
Int. B101 N-(4-(4chlorophenyl)benzyl)amino-

carbonylmethyl)-2-(4-fluorobenzyl)thio-

M’O’Oﬂ 5-(2-(4-morpholino)-5-pyrimidylmethyl)-
pyrimidin-4-one bitartrate
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pyrimidin-4-one
97 Int. AB3 1-(N-(3-(4-methyl-1-piperazino)propyl)-
Int. B102 N-(4-(4-chlorophenyl)benzyl)amino-
W carbonylmethyl)-2{4-flnorobenzyl)thio-
5-(2-dimethylamino-5-pyrimidylmethyl)-
Q pyrimidin-4-one bitartrate
98 Int. A2 1-(N-methyl-N-(4-(4-chlorophenyl!)-
Int. B102 benzyl)aminocarhonylmethyl)-2-(4-
kfo | fluorobenzyl)thio-5-(2-dimethylamino-5-
A,O—Oa pyrimidytmethyl)pyrimidin—4-one
99 Int. A45 . 1-(N-methyl-N~(4-{4-trifluoromethyl-
Int. B102 l : phenyhbenzyl)aminocarbonylmethyl)-2- -
M (4-fluorobenzyl)thio-5-(2-dimethyl-
amino-5-pyrimidylmethyl)pyrimidin-4-
one
10 Int. A73 1-(N-(2-(diethylamino)ethyl)-N-(4-{(4-
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6 Int. B104 o phenyl)-2-fluorobenzyl)aminocarbonyl-
. methy])-2-(4-fluorobenzyl)thio-5-(2-
methoxy-5-pyrimidylmethyl)pyrimidin-4-
. one )
10 Int. A10 1+(N-methyl-N-(4-(4-chlorophenyl)-3-
7 Int. B104 I P fluorebenzylaminocarbonylmethyl)-2-
; /OA . kfo _ (4-fluorobenzyl)thio-5-(2-methoxy-5-
/\_Q—'O—a pyrimidyimethyl)pyrimidin-4-one
F
10 Int, A57 1-{N-methyl-N-(4-(2-fluoro-4-trifluoro-
8§ | Int.B104 P methylphenyl)benzyl)aminocarbonyl-
'\fo methyl)-2-(4-fluorobenzylthio-5-(2-
* | methoxy-5-pyrimidylmethyl)pyrimidin-4-
i one
10 Int. AGO I-(N-methyl-N-(4-(2,4-difluorophenyl)-
9 Int. B104 b P benzyl)aminocarbonylmethyl)-2-(4-
='©/\ qu fluorobenzyl)thio-S-(2-methoxy-5-
) pyrimidylmethyl)pyrimidin-4-one
11 Int. ASS I-{N-methyl-N-(4-(2-flooro-4-chloro-
0 Int. B104 P phenyl)benzyl)aminocarbonylmethyl)-2-
Lfo (4-fluorobenzyD)thio-5-(2-methoxy-5-
pyrimidylmethyl)pyrimidin-4-one
11 Int. A59 1-(N-methyl-N-(4-(3-chloro4-fluoro-
1 Int. B104 I P phenyl)benzyl)aminocarbonylmethyl)-2-
kfo (4-fluorobenzyl)thio-5-(2-methoxy-5-
| A’O‘Q: pyrimidylmethyl)pyrimidin-4-one
11 Int. A53 1-{N-methyl-N-(4-(3-fluoro-4-chloro-
2 Int. B104 | o phenyi)benzyl)aminocarbonyimethyl)-2-
m kfo * (4-fluorobenzyl)thio-5-(2-methoxy-5-
' pynmxdylmer.hyl)pymmdm-4-one

2]
nt.




chl or ophenyl ) benzyl ) am nocar bonyl - net hyl )-2-(4-fl uorobenxyl )t hi o- 5{2-
nmet hoxy- 5- pyri mdyl net hyl ) pynm din-4 ! one hydrochlori& Int. A61 Int. B 104
1-(N-(2-(di net hyl am no)et byl )-N- (4 (4- chlorophenyl)benzyl)am nocarbonyl -
met hyl ) - 2{ 4f | uor obenzyl )t hi 0-5- (2 nct lggxy-5- pyri m dyi net by ocRyper Dbeh n. . . .

one hydrochloride 11 11 O Int. A70 Int. B104 Int. A51 Int. B 104 Int. A50
Int. B 104 Int. A1l Int. B 104 1- (N (2-hydroxyethyl)-N-(4 (4-ehloror

phenylht} benzyd) ggni hocar bonyh AOXyi5 1
. *%ﬁéﬂ‘il

et hyl )-2- . (4-f oG @ _&nc
t * di PN (2- et z?
Bﬁgln I %ian%%?am P\gg' mln ¢ ’24 ?Futc%%'g?}’féﬁ Hoxy- 5-
et ' )ﬂm—ﬁ-yz-) N-

pyri im dyl yjret hyl ) pyr L 3
(4 (- chl br opheny! } benzyryas lg ! Wﬂhﬂ!ib:by-i-pfrﬁnfdbrw:%pgﬂdm.m o

5- (:2rrni et hoxy-5-pyrim dyﬂnet hyi ) pyr| nii dlé],ciy@,g@m ride

- (N-{gf hoxycar, met nyl ) - gy 4~ (4- cnt orop T1Z ani i BofyH

met hyﬁjl- 2 z;%f"ﬁgor bbenzyl )t met hoxy- %’W‘&f"ﬂg‘*’ ﬁfﬂn di
' one 4 1 InyRi0dy| ﬁ% or pyl ) - thhmehmlmmmwww )-24

methyl)-2-(4-fluorobenzyljthio-5-(2-
W\’O’O—a methoxy-5-pyrimidylmethyl)pyrimidin-4-
I one hydrochloride

i S
=

11 Int. A70 1+(N~(2-hydroxyethyl)-N-(4-(4-chloro-
5 Ipt. B1o4 I o phenyl)benzyl)aminocarbonyimethyl)-2-
kfp (4-fluorobenzyl)thio-5-(2-methoxy-5-
o | pyrimidylmethyDpyrimidin-d-one
11 | Int. ASI ' 1-N~(2-methoxyethyl)-N~(4-(4-chloro-
6 Int. B104 | i phenyDbenzyl)aminocarbonylmethyl)-2-
I\Fo {(4-fluorobenzyDthio-5-(2-methoxy-S-
.o pyrimidylmethyl)pyrimidin-4-one
11 Int. ASO 1-(N~(dimethylaminocarbonylmethyl)-N-
7 Int. B104 . (4-(4-chlorophenyl)benzyl)amino-
: '\F’o carbonylmethyl)-2-(4-fluorobenzyl)thio-
S{Z-mcthoxy-S-pymmdylmethyl)-
! . 1 pyrimidin-4-one
11 Int. Ajl 1-(N-(ethoxycarbonylmethyl)-N-(4-(4-
8 Int. B104 [N | . chlorophenyl)benzyl)aminocarbonyl-
o G methy))-2-{4-fluorcbenzythio-5-2-
o methoxy-5-pyrimidylmethyl)pyrimidin-4-
' one
11 It A48 I<(N-ethyl-N~{4-(4-chlorophenyl)-
9 Int. B104 P benzyl)aminocarbonylmethyl)-2-(4-
l\fo fluorobenzyl)thio-5-(2-methoxy-5-
pyrixpidyhncthyl)pyrimidin%ne
12 Int. A6 1-(4-(4-chlorophenyl)benzylamino-
0 Int. B104 | _ | carbonyimethyl)-2-(4-fluorobenzyl)thio-
/OA @ 5-(2-methoxy-5-pyrimidylmethyl)-
pyrimidin-4-one
112 In;. A2 1«(N-methyl-N~(4-{4-chlorophenyl)-
1 Int. B104 i o~ benzylaminocarbonylmethyl)-2-(4-

. !"@/\ k(" fluorobenzyl)thio-5-(2-methoxy-5-
pyrimidylmethyl)pyrimidin-4-one




fl uorobenzyl )t io0-5-(2-nmethoxy 5-. pyrimdyl nethyl)pyrintidin-4-one i
1- (4- (4-chl orophenyl ) benzyl n6o- | | carbonyl nethyl)-2-(4-fl uorobenzyl)thio-
5- (2- met hoxy-5-pyrirnidyl nethyl)- pyrimdin--one 1
{N-rnthyl - N-(4-(4-chl orophenyl)- benzyj)ani nocar bonyl metfyhwgsed bo3
fl uor obenzyl )t hi 0- 5- (2- met hoxy-5- pyrirnidyl ncthyl)pyrimdin-4.0one 12 |Int.
Al20 _j.. 2 | int, B 104 12 Init. A4 3 Int. B 104 12 Int. A52 |~ 5 Int.
B104 |12 | it A1865 | 6 | Int.{B 104 Int. AB5 1lff4- 22 (xrober 3
|- (4G4af | ugpopRlgRY! car bonyl jne %Fg)‘/‘ }P?‘ibc ?ﬁ%}' thio
5- (24met hpxy-5-pyri otfi di n- 4— ¥ _y Nz‘ﬁ%ﬂﬁwbm 0~
.flugrophenyl)- F b et h |§'(22"‘?'h°"3"5‘?mdy1m°‘h3’l)'
fl uofobentyl )t hi o- 5 - Py R dyl rp;rhhy&),%dcm di n-4-one
1- ( N HH-am-Ree3 W N (4-(4-triflyoronethyl pbenyl)benzyi) ¢
ani ngdar bpript-dedny |) - _benzy! ) t Hi ogbmthyRNLEAIFBrpNey . -
met hyl 3 py] i Bios 44 a yE - N (4(4- Mylingthyl)-2
phenyl ) benzyl ) axni T @ yo 4-f t mg ?9' r”fé' thoxy 5
pyri m dyl het hyl ) pyt i t hyl Mo nyl ) -
p}rnmldy methyl)pynnndxn-d—one
12 Int. A52 1-(N-(dimethylamin ocarbonylmethyl)-N-
5 Int. B104 ) P (4-(4-trifluoromethylphenyl)benzyl)-
o aminocarbonylmethy])-2-(4-fluoro-
benzyl)thio-5-(2-methoxy-5-pyrimidyl-
. methyl)pyrimidin-4-one
12 Int. A{S 1-(N-methyl-N-(4-(4-trifluoromethy]-
6 Int. B104 phcnyl)bcnzyl)amfinocarbonylmethyl}-Z-
(4-fluorohenzyl)thio-5-(2-methoxy-5-
| pyrimidylmethyl)pyrimidin-4-one
12 Int. A49 I-(N-methyl-N-(2-(3,4-dichlorophenyl)-
7 Int. B104 A, pyrid-5-ylmethyl)aminocarbonylmethyl)-
l\(a 2-(4-fluorobenzylthio-S-(2-methoxy-5-
N pyrimidylmethyl)pyrimidin-4-one
12 | It A65 1-(2-(4-chlorophenyl)pyrid-S-ylmethyl)-
8 Int. B104 | P aminocarbonylmethyl)-2-(4-fluoro-
kl"’ benzyl)thio-5-(2-methaxy-5-pyrimidyl-
methyl)pyrimidin-4-one
13 Int. A6 1+(4{(4-chlorophenyl)benzylamino-
0 Int. B98 I carbonyimethyl)-2<(4-fluorobenzyl)thio-
‘,OA (oo 5-(2-trifluoromethyl-5-pyrimidylmethyl)-
»\,O’O'a . pyrimidin-4-one
13 | It A2 1-(N-methyl-N-(4-(4-chiorophenyl)-
1 Int. B98 benzyl)aminocarbonylmethyl)-2-(4-
' | fluorobenzyl)thio-5-(2-trifluoromethyl-5-
| pyrimidylmethyl)pyrimidin-4-one
13 Int. A73 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-
2 ] Int. B94 N trifluoromethylphernyl)benzyl)amino-
kfg carbonylmethyl)-2-(4-fluorobenzyl)thio-
! N F | 544~chlorophenyimethyl)pyrimidin-4-
t A | one bitartrate




pyrid-5 yl mthyl)am nocar bonyl net hyl ) -

2- (4-fluorobenzyl)thio-5-(2-nethoxy-5- pyrimdylnmethyl)pyrirridin4-one

1- (2-(4-chl orophenyl) pyri d5-yl met hyl ) - am nocar bonyl et hyl ) - 2- (4-f | uoro-
benzyl )t hi o- 5- (2- met hoxy-5-pyrim dyl - gp tyl)pyrim di n4- 088 Aetober 2003

1- (4- (4-chl orophenyl ) benzyl am no- carbonyl nethyl)-2 (4-fl uorobenzyl)thio-
5{2 trifl uoromethyl -5-pyri mdyl nethyl)- pyrimdin-4-one |

1 udrbeh: F"f o5 (2.0 M‘y’?“”' i%‘%ﬂ"’!&@i E@Rﬁ PR 2. on

%

1- (N-€2- B34 arfi n t rj f ljurbenyhbe YB3+ nor
cat honyl pet hyI ) - 24( uor 0 yI ) t hj 44mﬂombenﬂ:)ém&b45q&hmbbdpuéﬂym dih. -
Long bitartrate 63 22 Cctobe thl din-4-one

AA5Il= (N et hyl - N- (4= (4-trif] e o 51 e yDpyrimidin

B94phany| Hreaz4 ) ami nocar boyhnet hyI ) - 2- 4-phenylbenzy "%1'
(4-fll yorp )t hio-5-( - mett¥ ]IP

A124] j‘(4L|zl§‘}‘;;ip:£'§??bemzy T .~ Myl - Nt . ’Xﬁ'@' “°‘°bmy 8-
B73fret hy| ) - 2- (4 f If wekda 0 B PYr i mi Mwm%l)vm@nwane 13lint .

A671- (N-pet hyl -
1-(N-methyl-N-(4-phenylbenzyl)amino-

B73§::i5bo tﬁgyW
5- (5-pyr

A7314 (2%6* carbenylmetdy Br@ilpprobenzy Dibie |
5—(5-pyﬁnﬁdylmethyl)pyrimidin~4—one

an nocarp ol nt

1-(N-(2-(diethylamino)ethyl)-N-(4-(4-

13 Int. A73
6 Int. B93 triffuoromethylphenyl)benzyl)aminocarb
k(o onylmethyl)-2-(4-fluorobenzyl)thio-5-
¢ | (phenylmethyl)pyrimidin-d-one bitartrate
13 Int. A45 1-(N-methyl-N-{4-(4-trifluoromethyl-
7 Int. B93 phenyl)benzyl)aminocarbonylmethyl)-2-

/O/\ krg {(4-fluorobenzyl)thio-5(phenylmethyl)-
F | pyrimidin-4-one

13 | Int. A73 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-
8 | It B10l ' chlorophenyl)benzyl)aminocarbonyl-
kl’o N)\O methyl)-2-(4-fluorobenzyl)thio-5-(2-(4-
morpholino)pyrimid-5-ylmethyl)-
w0 | pyrimidin-4-one

The following Examples were made by the method of Example 4; the salts were subsequently prepared
by the methods of Examples 7-8 as appropriate: .

1

Ex. Precurso | Structure Name
No. Is
140 Int. A155 1-(N-methyl-N-(4-(4-trifluoromethyl-
Int. B63 P phenyl)benzyl)aminocarbonylmethyi)-
— /M 2-(2-methylthiazol-4-yl)methylthio-5-
(2-methoxy-5-pyrimidylmethyl)-
. pyrimidin-4-one
141 Int. A155 1-(N-methyl-N-(4-(4-trifluoromethyl-
Int. B62 ) o i phenyl)benzyl)aminocarbonylmethy!)-
°‘T) ; 2-(pyrid-3-y1)methylthio-5-(2-
5 N \_0_0_%‘ | methoxy-S-pyrimidyl-
| . methyl)pyrimidin-4-one




-( ony met y )- - urnobenzyl)tbio-5- TT hen Inetl~ 1 (P Y Y )PYrimdin-4-ane
bitarbrate 1 13Int. A451-(N nethyl-N-(4-(4-W/I uoronethyl- 7Int.
" B93phenyl ) benzyl ) am nocar bonyhnet hyl ) - 2-
(4-fluorobenzyl)thio-5-(phenyl met hyl) g4 pyrunmdm 4- one 13bBlgctober 2003
A731- (N-(2-(diet hyI am no)ethyl)-N(4-4- 8Int.

B101lch ' r Iuonben | 0-5-(2-(4
hol i nolrﬁné)fbﬁgz Eé m"u YQ%%%‘@ ;99@%&03%2% l"%%("ﬁf H#Hf"@g Were( ma((je
by t hePTTR meshorls,p -§ a3 IRproRTiate: subsequently prepared by the

rrethoa‘s—e-f——ﬁsean%es—?——&-as—a-p.pwpi-uai_e Ex.. Precursor | Structurel Nanme
No. r a; 1B®; ntPl'ﬁal!'j'St} I!wyl N-(4{4trifl uorid¥amhéyl - int. B63If

|
pheny me.nzw ) apd nocar bonyl nteth 1)- 2-(2-nethylthiazol-4-yl)nethylthio-5

(2-met V- 3- yIxethyT)- '| n-4-0uU€ IZITNT, . :
A15S1L (N net B:?(ﬂ% g4 triflugrgretdyl - | nt. Be2N-(2{1-piperazinojethyl)}-N-(d-(4-
e~phenyl ) benz ;/q

1 2- ( pyr icilozophenyhhennilamingcsbary]-

met hoxy- 5- pyri m dyI byl L d| n- E&ﬂﬂylﬂ{&hﬁérogﬁﬂjﬂ)tﬁaﬁ-(l-
fol |l gw ng Banplesmi W
subsequent | pr epar éd by..\/he met o of Exanﬁ)l esh7dmch?s ppro% Ex.
No. 156
151 Int. A86 l-(N-(Z-(ethylammo)cthy])—N—(H-d—
Int. B71 chlorophenyl)benzyljaminocarbonyi-

methyl)-2-(4-fluorobenzyl)thio-S-(1-
methyl-4-pyrazolylmethyl)pyrimidin-4-
one hydrochloride
IHN-(2-(methylamino)ethyl)-N-(4-(4-
chlorophenyl)benzyl)aminocarbonyi-
methyl)-2-{4-fluorcbenzyl)thio-5<1-
methyl-4-pyrazolylmethyl)pyrimidin-4-
one hydrochloride
1-(N-(3-(2-ox0-1-piperazino)propyl)-
N-(4-(4-chlorophenyl)benzyl)amino-
carbonylmethyl)-2-{4-
flnorobenzyl)thio-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one
hydrochloride

1-(N-(3{(methylamino)propyl)-N-(4(4-
chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1-
methyl-4-pyrazolylmethyl)pyrimidin-4-
one hydrochloride
1-(N-(3-aminopropyl)-N-(4~(4-chloro-
phenylbenzyl)aminocarbonylmethyl)-
2-(4-fluorobenzylthio-5-(I-methyl-4-
pyrazolylmethyl)pyrimidin-4-one
hydrochloride
1-(N-(2-(ethylamino)ethyl)-N-(4(4-
trifluoromethylphenyl)benzyl)aminocar
bonylmethyl)-2-(4-fluorobenzyl)thio-5-
(1-methyl-4-pyrazolyl-
methyl)pyrimidin-4-one bitartrate




153 Precurso rs Int. A90 Int. B71 Nane
1- (N-(2- (I - pi perazino)ethyl)-N(4(4- chlorophenyl)benzyl)am nocarbonyl -

met hyl ) - 2- (4f | uor obenzyl)thio-5( | - nethyl- 4-pyrazol yl ntet hyl ) pyri m di n- 4-
one. hydrochloride I-(N-(2-(cthylan nggethyl)-N 4(4- 22 October 2003
chl orophenyl ) benzyl ) am nocar bonyl - %Lyl )-2-(4-fluor obenzylcsl? rﬁro 5-(1-

met hyl z.ﬁ, {.)ar(lr azolyl ne h% ri anl di n-4- i_one h drochloride

1- (N ( SYHE iﬁ by themathod of Bxagplecdiy | ) benzy! ) ani nocar bonyl -
met hy by o b&vcbnnv\ll\fhln Safl= nethyl-4-nyrazol y] net hyl) pyrini din-4
one hdeErchI dimegrrs1 - | Stqugture- oxo- | pi per axi NNamepy! ) -

N- (4- [ 4Na.hl ar opdrenyl ) benzyl ) am no- car bonyl net hyI )-2-(4

fl uorp zyl) £h1Ge5-{T- et hyl - pyT azorl yi IrHIJiH “one

hydr ocmn ceEg‘E.lgsl nt- AS7 | 1- ( N(:ﬁ'{% BY LMo S5 4{ 4
chl oriophenyl}) benzyl ) ar ni ' nyDbenzybaminesabogyletl B2 1-
nmet hyll - 4pyra ol yl netjh - -3 Mﬂﬁmb&;&yj)gﬁ,.s_(g.mhnx

1- ( N-|( 3- aani{ nopr opyl ( 1| ofF D) Lnyl e ) |

2- (41l uor obgnzyl )t hilo- 5- (1 * ST hyT N ??%yl'&r Fﬂljd’p%ﬁ‘i‘g% °5‘“¥‘
hydr oThtorTte—t=({2=(ethytarrerethy—NL3

trifluoronethyl phennyl)benzyl)am nocar bonyl rret hyl ) - 2- (4l uor obenzyl ) t hi o- 5-



(I-nmethyl-pyrazolyl- nmeth 1 yrimdin-4one bitartrate 64 The foll ow ng
~Exanpl e was nade by the nethod of Exanple 21: f No. 1157 | Precurs or Ex.
118 Structure Nanme 22 Cctober 2003 1- (N (earboxynethyl)-N{4- (4, hloro-

phonyl ) benzyl ) am nocar bonyl net hyl } 2 ( uor obenzyl ) thio 5.

PYri ndyl M hYl ) PY di n-4-one, sodi um s?lfs!t 65 22 Cctober 2%%%?%28?%& Dat a
1. Screﬁiﬁl{gﬁ&lbﬂ LA2 inhibition. 5 Enzyne activity was determ ned by
measuring e rate of turnover of the artificial substrate (A) at 37 Cin
50 mM HEPES (N 2- hydr oxyet hyl pi perazi ne- M 2- et hanesul phoni ¢ aci d) buffer
cont ai ri.ng 1S&reemfOrNEEPLApHnRbitions - O(CH2) 9CH3 D L-OP Q(CH,,)2Nwe3 10 (A)
Assays were perfornmed in 96 well titre plates. Reconbinant Lp PLA2 was

pur igf i i bacul ovi rus_infect ed 9 ce usi ng a 2|nc
chelating co%ge%%u‘;eey‘g%‘ n" HOESURRE (he (g_‘«? BIOX e W‘Aﬁj ‘éﬁ?’%‘(&
exchang® 1B8SP g HERES Q¥ rhydroxysthylpiperazine: o?ﬁwldphqnmacid)bnﬁmpmm b.iozyrre
was st onMNaGl, gHAg.mM at 4C. Assay plates of conpound or vehicle plus buffer
were set up using autonmated robotics to a volune of 170 L The reacti on was
initiated by the addition of 2@ of I %substrate A) to give a final
substrate concentrati pa=Qf 20 §M and | of d'r-lQ(CS'tlb) Hyme to a final 0.2
NM LpPLA2. 20 Thgy@ed 409 amggnd 37 C for 20 m nutes
using a plate readef A automatic mxi ne—l'he rtat e of reactjon was

measured as the rate of change of absorbance. ReQPOE(CHY) MMe,Mnpounds
described in the Exanples were tested as described abové“and “had 1 C50 val ues
in the range 0.001 to 0.00005 M

10 A)

Assays were performed in 96 well titre plates.
Recombinant Lp PLA2 was purified to homogeneity from baculovirus infected Sf9 cells, using a zinc
_chelating column, blue sepharose affinity chromatography and an anjon exchange column. Following
15  purification and ultrafiltration, the enzyme was stored at 6 mg/ml at 4°C. Assay plates of compound or
' “vehicle plus buffer were set up using sutomated robotics to a volume of 170 pl. The reaction was
initiated by the addition of 20 of 10x substrate (A) to give a final substrate concentration of 20 pM
and 10 pl of diluted enzyme to a final 0.2 nM LpPLA2.

20  The reaction was followed at 405 nm and 37 °C for 20 minutes using a plate reader with antomatic
mixing. The rate of reaction was measured as the rate of change of absorbance. |

Results

25  The compounds described in the Examples were tested as described above and had ICsq values in the
range 0.001 to 0.00005 uM.



22 Oct ober 2003 -66 Cains: 1.

1-(N-(2-(di ethyl am no)ethyl )-N-(4-(4-trifluoronethyl phenyl)benzyl) -

am nocar bonyl et hyl ) - 2- (4-f1 uor obenzyl )t hi o- 5- (|

-nmet hyl - 4-pyrazol yl nethyl )pyrimdin- 5 4-one 0 N\ CF3 S53boddmeNogss a
pharmaceutically acceptable salt thereof. 2.

1-(N-(2- (di ethyl am no) ethyl ) -N-(4-(4-trifluoronmethyl phenyl)benzyl) 10

am nocar bonyl et hyl ) - 2- (4-f | uor obenzyl )t% 0- 5- (1- net hyl - 4- pyrazol yl et hyl ) py
rimdin- 4-one O 111 I N- CF3 Et2N v A pharnmaceuti cal conposition for
treating atherosclerosis conprising an effective 15 anmount of a compound as
defined in claiml or 2 as an active ingredient and a pharnmaceutically
accept abl e (daims:er. 4. A pharmaceutical conposition for treating a di sease
state associated with activity 22 Cctober 2003 -67 of the enzyne Lp-PLA2
conprising a therapeutically effective amount of a conmpound of claim1 or 2

as an active ingr @d{zamle@@mnﬂn@emwmqm(umﬂwomeﬂ@mhabyebmylm er. 5 A

pharmaceutical conposition for treating_ atherosclerosis conprising an.
effective amineracmnybnethylddnidoluns obﬁnzxffﬁtaaqm(l@meﬂ?y%ayraz@vla@qwlwn&e inge

i ngr edi ﬁnt% and a pharmaceuti cal |y acceptable carrier. 6. A process for
preparing a npound of claim 1 which process conprises: 10 (a) reacting a
conmpound of forrmla(ll) Ol I ' N NI Hz COOM

or a pharmaceutically acceptable salt thereof.

2. 1-(N-(2-(diethylamino)ethy!)-N-(4-(4-trifluoromethylphenyl)benzyl)-
10 aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-

4-one

3. A pharmaceutical composition for treating atherosclerosis comprising an effective
15 amount of a compound as defined in claim 1 or 2 as am active ingredient and a

pharmaceutically acceptable carrier.

4. A pharmaceutical composition for treating a disease state associated with activity




with a conmpound of formula (I11): CF3 Et2N under am de form ng conditions;

or 15 (b) reacting a conpound of forrmula (I1V): N- (1V) -68 with a conpound
of formula (V): L1 CF3 N EI2N (V) in which L' is a |eaving group such as

hal ogen; in the presence of a base such as a secondary OEZU%EéHeﬁQMO@m ne, in .
an inert solvent; or 5 (c) reacting a conpound of formula (V): HN N SN

Nwth a corrpound of formula (MI): (VIl) CF3 in which L' is as here| nbef or e
defined, 10 in the presence of a base sugh-as a secondary or tertiary ani ne,
in an inert solvent. 7. Use of a conpound according to claiml1l or claim2 in
the manufacture of a nedicanent for treating a di sease state associ ated

wi th activi of the.en o) o
claim7 vvh@%ﬁ'i %F qzﬁ'é’e&rpséggg cgﬁlg{ gf% &gﬁaﬁg}tg’é@y g?fggtlnga ARG b ARHuRE o
claim 1 or 2 as an active ingredient and a pharmaceutically acceptable carrier.
5. A pharmaceutical composition for treating atherosclerosis comprising an effective
5 amount of a compound of claim 1 or 2 and a statin as active ingredients and a
pharmaceutically acceptable carrier.

6. A process for preparing a compound of claim 1 which process comprises:

10 (a) reacting a compound of formula (II):

(8]

/

N_

S /
T N
CH,

F | an

COOH

with a compound of formula (III):

ELN /\/ \“/ (]H)

under amide forming conditions; or

15 (b) reacting a compound of formula (IV):

(V)




5

10

15

-68 -

with a compound of formula (V):

N
El;N/\/ v

in which L' is a leaving group such as halogen;
in the presence of a base such as a secondary or tertiary amine, in an inert solvent; or

(c) reacting a compound of formula (VI): .

a
HN |
CFs
8 N
N
E[ZN/\/ (VD)

with a compound of formula (VII):
L
(vID)

in which L' is as hereinbefore defined,

in the presence of a base such as a secondary or tertiary amine, in an inett solvent.

7. Use of a compound according to claim 1 or claim 2 in the manufacture of a

medicament for treating a disease state associated with activity of the enzyme Lp-PLA2.

8. Use of a compound according to claim 7 wherein the disease state is

atherosclerosis.



