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process for the manufacture of rosuvastatin and its
pharmaceutically 5 acceptable salts, especially
rosuvastatin calcium as well novel internedi ates used
in said process and procesSes for the manufacture of
the novel internediates. Rosuvastatin and its

pharmaceutical ly accg ﬁﬁi HMG CoA
reductase i nhi bi tor ﬁh Aﬁﬁkﬁtfg§ t he treat nent

inter alia, hyperchol esterolem a and m xed
dysLhﬁldenla Rbsuvastatl caIC|un1|s r ket ed Pq
t he THSIREPRIOR copgeapEmprFl hemiea RIpEsh 2 P@fﬁpamcu arly 1t concerns

a 1(%\;%1 %Kéﬂﬁcta‘(l) Broc&dd Bbr thenhAFadiere of FIRMYasQbRr 34 iks sliabhdRe®&1ly
aqeERiphl® m%'érﬁspf)cwém reBWAHiN caleiymres Wl nrerl pRfeEsa RS ypoddpssaid

p@@%?QXﬁd é‘(ﬁ)ﬁés&:s Fovthd maAfadurebs e ndvel intermediates.

ydro ept-6-enoic acid (rosuvastatin) and its
sodi erumtatm an@l ite pharinegentically acqepablgsalét are HYG Slodi radijctase

m'hlr é‘tgétrag ?1%% uQ in t&tr@%Bﬁd{? & gfé? ﬁﬁ kﬂeiéhg%zt%%er%la ali%mlxed
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asymetric reduction of fhe 5-oxo group and
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Rosuvastatin and its pharmaceutically acceptable salts are obtained therein by
condensation of methyl (3R)-3-[(¢ert-butyldimethylsilyl)oxy]-5-ox0-6-
triphenylphosphoranylidene hexanoate with 4-(4-fluorophenyl)-6-isopropyl-2-(N-methyl-
N-methanesulfonylamino)-5-pyrimidinecarboxaldhyde, followed by deprotection of the 3-
hydroxy group, asymmetric reduction of the 5-oxo group and hydrolysis.

Other processes for the preparation of rosuvastatin and its pharmaceutically

racceptable salts are described in WO 00/49014 and WO 04/52867. The compound and its

pharmaceutically acceptable salts are obtained in WO 00/49104 by reaction of diphenyl [4-

(4-fluoropheny)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-ylmethy]
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-2 phosphine oxide with tert-butyl
2-[ (4R, 6S)-6-fornyl -2, 2-di net hyl -1, 3-di oxan-4-yl } acet a
wo 2006ioev4she presence of a base, followed by reroweB2m8/004999
protecting groups. WO 04/52867 discloses the
condensati on of
1-cyano- (2S)-2-[(tort-butyl dinmethylsilyl)oxy-4-o0oxo0-5-
tri phenyl phosphor anyl i dene péntane with
4- (4- quorophenyI) 6-i sopropyl - 2- (N- et hyl -

PPt by e o (e Sy e téa?tﬁ? db%a%f‘ K ggerte
irh©@YRscAEOb @@@I thysal bysbmovatonsreREtitd@bepsi SV@ 04/52867
continuing need tq ident |f¥%alternat|ve processes for

diggieses thgrrardrapation obf -yyri¢ak Ak houidimethylsilyloxy-4-oxo-5-
trfﬁh%ﬂ‘&ﬁﬁ%‘r&@hhéﬁe%&%@ it a(@ﬁh&@pheﬁygns-@msﬁme@ methyl-N-

, for exanple, when conpared Pr evi ousl'y known
msihéwg@@%’laflbéo)n%laiélfé'éﬁ\?é%’fb‘é‘ﬁidhv@ﬁ i@ olvge by @eprﬁt?r«@n

a@kﬂn‘ie@x@é r%d&&mnloglt%’% 3E& r%uﬁ@ﬂﬁ{gﬂ #{)er gi ve the product

I'n a better red of steps
| nv ondver theee is ntartnmdlgalegdstommrmw aiteenantlw proeessés| fyr the

u
ql re lj)g gosuxgas{ea{lfl gng ﬁseg(hagﬁl% |e{1/téca}l acceP]ttaSle 651%19 / C)Sruc}%)grocesses

m@ﬂ\'fbf @dampm; avhéry cdniipaggaldb prevl&)sl@%h@@rﬂﬁﬁ;@eﬁ@, b@mﬁflﬁmn%nﬁmt to

Chemcals cl oses a progess for ratl
Uit ESatd (o e 2 RO G ENE I RBGiebl a e yield reduce
the RLSHORST ISR g@ﬁlvblﬂed hiSe Mydhnb@EeSwWRich Sfeahdrd casil9lido¥Add, ¥eRSire less
WO 03/018555 (Ciba Specialty Chem cal s) discloses a

cwni%@@rlffceﬁwlbtﬁéww&%WGSSoefxpP%V&réage@ﬁ PP Reggore s uch
e@FrohmBAT} ﬁkh&lﬁ EP252476 (Warner Lanbert) discl oses

conpounds’ which are HMG CoA reductase inhibitors and a
pr ocWEx03/9}4460 ECiba Spevialiy Sthemiopls) Hiselesen awratessdonprepagatipn of
€ : i atin
h%efntokc da‘éldacielrM err‘?rgééﬂetu?,;} a5 ﬁmgrg%egggcggﬁ?{élegg?tﬁé;s?s%ﬁ%ﬁ‘
dexoaovai W G)QUO 565 (Giba dpgpadty Chiemidals) distleses ia @rocedsifer prepaation

ofpyie el REAS et T iy - ased VB8 o7
cémpuiadywREiek! ﬁﬂe&ﬁMG&C(ﬁﬁC todpétadelighibiedrd artdl‘tﬁ;frswss for their synthesis.
We have now discovered a particularly useful process for preparing rosuvastatin
and its pharmaceutically acceptable salts.
According to a first aspect of the invention, there is provided a process for the

manufacture of a compound of formula I

or a pharmaceutically acceptable salt thereof,

which comprises reaction of a compound of formula II,



whi ch conprises reaction of a conpound of formula I,
WD 21) 1) 61067456 PCTIGB2 0 0 5 /11114 9 9 9 -3- F L
woOL§shb4b6 Wherein L is a | eaving group and X PGI/6B2005/004999
group Z which is N (nethyl)nethylsulfonylamno 5
(CH3SO2N(CH3)-) or Xis a group Y which is a group that
i s capabl e of conversion int_g_t he group Z wth a
conmpound of the formula IIl,"~ A 1l 10 wherein A
is selected froma group (i) to (vii) below, O OP2 O
0 OP3 O ~ORL OR2 15 (i) (fi) OP4 OP5 P6 OP8 O OP7
OR3 (iii) (iv) WD 21)1)61067456 PCT/ GB2005/ 004999
-4- OP9 O'O (v) (vi) ORIONOP 11 OORR4 "1 O 5 (vil)

I

wherein L is a leaving group and X is a group Z which is N-(methyl)methylsulfonylamino
(CH3SO,;N(CH3)-) or X is a group Y which is a group that is capable of conversion into the
group Z,
with a compound of the formula III,
A
I

wherein

A is selected from a group (i) to (vii) below,

oP' OP* O /U\)\/U\
&l\/k)\)J\OR‘l &l\ OR2
(1) (1)
OP* OF° ppf opP® 0
AN
AN s

(iii) (iv)
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wherein P1 and P2 are independently selected from
hydr ogen and a hydroxy protecting group, or P

wo ogebémase Wi th P2 forma 1, 3-di hydroxy prot ectPagGB2005/004999
group; P3 is hydrogen or a hydroxy protecting group;
P4 and P5 are independently selected from hydrogen and
a hydroxy protecting group, gr P4 10 together with P5
forma 1, 3-di hydroxy protectfi'ng group, and P6 and P7
are independently a hydroxy protecting group; or P5
together wwth P6 forma 1, 3-di hydroxy protecting
grou P* and P4 is hydr ogen _or a hydroxy protecting
gro and P7 is a hydroxy“prgtecting group; P8 is
hy rog n or a hydroxy praqtecging group; P9 is
hy or a hydroxy Jpirotectrag group; 15 P10 and P"
%are |nde8endently sel ected from hydrogen and a hydr oxy
protecting group, or P10 together with P11, or PI1
togéWher with R4, forma 1,§% i hydroxy protecting
group; and unless otherwi se stated R, R2, R3 and R4
are |nde9endently carboxy protecting groups in the

pr '0PR3 catalytically effective anount of a
pal ad talyst and in the 20 presence of a base;
zﬁollomed y Pa) when X is a group Y, the group Y is

converted into the group Z;, followed by 25 (b) when A
i's d&g)oup (i) carrying out in any order the steps of

Wi]ﬁl’?é‘ln or 61{1% gt qre éndaapen%%gb se%&%&l? Chr?'dgg%eg cy P mdég%'g}yrg%mg
gdhp, lox &1 G ZhEOwRCH Gk 2016 4i0H8OOprotebtiny g}bfqgt i ng group,

fenmoyal of th rotectin roup P2; and (3) renoval of
Pt‘ﬁé‘y Ps‘ine%rtaﬂ%(gfoe‘arpb‘t}?f“ﬁ&%m?'e) when A is a group (ii),

PLAAD laRGin@Pend it B c TR hii@osdneind a®lydioky pmm@gxroup or P*
reduction, of the carbonyl group adjacent to,th

toggiefomti Br 105 ad sudihedrpeheroter e gupwh amBP| and BS age lﬁ«}f@r@@ﬁ@pﬂy a
h%r@:iﬁ&%ﬂe%g%@&bo or P%gé&ﬁ'ér vAth HR6mPs B¢ Qﬁﬁ}}dp&y%&eﬁmg%roup,

renoval protecting grou
am;l li’ ss hycgcmmr @lhlydr)OXy pl@tqcynm@ronm and B iam 9y<bmepr0teh@1g group;

Pfféﬁgérogénér]a) ng"feétﬁﬁgroupydroxy protecting group,

ectl oup P4; (2) when P5 is a
P%ymy¢ngm1@wﬂhdumymgngmmggumpenoval of the protecting

re rotecti roup 10 PG6;
aﬁlaéj ? arei, @Mg@en@ s%ﬁcéec%{,r I'O%?j] ad1ld 6{}%(1%7‘}’ ppotec?mg group, or
P'? together with P!, or P'! together with R*, form a 1,3-dihydroxy protecting group;

and unless otherwise stated R', R%, R® and R* are independently carboxy protecting groups;

in the presence of a catalytically effective amount of a palladium catalyst and in the

presence of a base;

followed by

(a) when X is a group Y, the group Y is converted into the group Z;

followed by

(b) when A is a group (i), carrying out in any order the steps of (1) when P' is a
hydroxy protecting group, removal of the protecting group P'; (2) when P? is a hydroxy
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(e) when Ais a group (iv), carrying out in any order
the steps of (1) when P8 is a hydroxy protecting
w@tmeps74senoval of the protecting group P8; (2)PCT/GB2005/004999

asymmetric hydration of the carbon-carbon doubl e bond

adj acent to the ester group COOR3; and (3) renoval of

the protecting group R3; 15.(f) when Ais a group

(v), carrying out in any ordér the steps of (1) when

P9 is a hydroxy prot ecting group, renoval of the

prggeg%r?%céroﬁg g’fl(?\éjap V\tAI: p%ﬂ:%uﬁégroﬂ%ﬁf gl(\é/ @‘T‘en%‘ ?&; tﬁg S‘%tet%ting
gronp Rhy or der the steps of (1) asymetric hydr ation of

i ng, car bon rbon. doupl e bo drol ysis
(naerhBo FE So SrevisRai ai ot BR e L B
re(iumoh of GhRIchibofifl pdlip ddfacéiiYo Bk d&bot-babsi @m)leqfonﬂ AR) when P} is

nretric_  reduction g%ﬁkgg car.bon- caypon doubl e P
a g TRRERTOteE NS FTRURy FORRY2 rofeshing grayp i and &) removal of the
pridYfiBx %. ptecting group, renoval of the protecting
roup P1 (3) when P11 is a hydroxy protecting
dgr oupshenrAs frvgrPuDiily PRSI GRUS it ANy prdgr dhpstaps of (1) a\fhén Phis a

\Vi A4, ter,
Y FERRhicBlng ifnf ool B A3 et iRole’, WSAERRS Blahvdroxy
pmmctlmgbhpy, rérooval pfthe propivtingramap P1; €3) tepovad o the @hitestina igtoup

%?%{hﬁrednor;gp&qge‘)mtec rmul a }7. or when the product is
e

111 rou
as a sa p%$8npa 'y converting the product
(et) 0 awhiinf A &y agrbuptia) cageny dut &l dny ordu ceptapblof(13 alhtn P3B a

r the avoi dance of t he carbo om beari
QR ISR sy L A ProlRE g 4 g s Ol PR Brgon of
the RarbBf c£86 P AR bEAS IR Ad Pl AhO e e8dupl COHORY; andl () rerBeMAl of the
the groups ,A(ii) to A(vii) are attached in a |ikew se

p‘i"?ﬁ\ﬁﬁ%gro\?ﬂ&l) 1) 61067456 PCT/ G132016/ 004999 -6 It °
I - 9
(tW whén ARY &g‘;@%ﬁ Erpﬁﬁg gﬂﬂtagfgfdlepthg Q{eB?oﬂfl &/ﬂé?l P 1s a

groups A are hin th g scope of
hydreseprotertmgegiouo remdvel ofghaprotcetingrgrewp R and @) gydmlpsw under
b Syl |0)n%1 n which P" is hydrogen, this nmay exist in the

itions;

orm’shown bel ow. OP10 O OR4 5 Suitable palladium
(2 at aWpat A issa group OA), %mymg @it it Inysedditlectaps of (1) asyinmdéint

B A g e rhen AR B R AR € et P
cérdd@fomk;nar € hereby incorporated herein by reference),
(ha)lnd v%lqgll X?soaugrogg %Vln{)jldclarli?;ng out in any order the steps of (1) asymmetric
reduction of the carbon-carbon double bond adjacent to the group COOR?; (2) when P'? is
a hydroxy protecting group, removal of the protecting group P'% (3) when P! is a
hydroxy protecting group, removal of the protecting group P''; and (4) removal of the
protecting group R*;
whereafter, when the product is obtained in the free acid form, optionally forming a
pharmaceutically acceptable salt of the compound of formula I, or when the product is
obtained as a salt, optionally converting the product to a different pharmaceutically
acceptable salt.

For the avoidance of doubt, the carbon atom bearing the group OP' in the group

A(i) is attached directly to the carbon-carbon double bond of formula III, and the groups

A(ii) to A(vii) are attached in a likewise manner.
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catal ysts, for carrying out the so-called Heck
reacti on. Although the Heck reaction is well known in

wo bwemstusd or coupling certain aryl and het er oapt/GB2005/004999

halides (or triflates or acid 10 chlorides) with

al kenes, it has surprisingly been found that the Heck

reaction can be carried out with a fully substituted,

stericall y-hindered 6- member &d pyrim di ne of formula

I1. Particularly suitable palladiun1catalysts

: Inglalﬁdgl ?%pq%%?@%téa&t&g 3 yptw laqsaqft t gr01l§ s 19 Izgr%sa slgllrrllc(‘;l‘uded
whthif (e dcopebtithdpredenPOsHHdL N BBl When A W a grBup (vii) in which

Pd/P(aIkyI 3 catal yst wherein the alkyl group is

PY éshydpgeq. 1S§wwxagmé herkete fpre SB?WaBd?’az( dba) 3 and

P(t-Bu)3 may, ed The term"catal ytically

effective a nmeaps an amount from1 mol % to 30
nol % par MZ nmol % to 20 nol % and nore
particul a y from5 mol%to 10 nol % based on the
amount of the conpound of formula |Il. The conpounds of

f or n¥Hiiable palasium Fatalaﬁtéargeﬁ% peAme, those tiselosed def-HEP- Ghem.
séd1& bt @689 7%@0 apn relferéri?:c nd %&%{aﬁkcju}érlwﬂﬁe ﬂa@lﬁ@iﬁh@ﬁtalysts

'S carried out In a suitable solvent such as tol uene,
dejiprpltﬁértlwrem @tdi@rebannhomﬂr§1€<bh¢ﬂ§m &y ecfefieyespland apglegous palladium

ce{?ﬁ or C Fr&%(lig 8on hg L{IE%\[% !I-fr?gl% {;@{Hggg tAlt’Hblé%h the Heck reaction is well

kmbwrahhl}d aufof ooupdieg catuth zrmhmdmatetqaqd halidey (or\mﬂacs @cradld

RS S B LB BB T AL B0

oWavith £fkI1Q wibstituted, §teiqadly-dindedichméhieerédpgenidide ﬂ):ﬂ.ﬂb@nula II.
partlcularly 40- 80 rmre artlcularl 506%:
Sui t Bt lasidwiatie pallpdim srtdlyRs ipflbde & esFmpIRGTP G i on

triaﬂ%’lﬂh@?phufeq{'gaﬁdﬁml%alkﬁm %pecbﬁ@%(trﬁt‘éﬁfbu%@w lladium

articularl y tertiary am nes such as

(Rl %ﬂ(@@?hﬁ@tqﬂ’@rw@mm tha alsyl/gmlaplla tegt-lpty, suck as a mxxture of
PH‘%&H}X a%‘rir)gt?ﬂ?l?da | 7Y YigsediSED €ither

or catalytlcally with a
st oi Tl tonet‘craitaiytantbw effcctif’e amountiomganyjag apas, frosut modls to 30
um car.banat 0 |1 ¥o

mé)g rOTHart Icular ltyqnom ? HIGOTOI/F"J?% g(z ﬁ@e%,oagd%\f% @%r?i&bé%@f r&H% nlm(M A)qg 10
nfoith | basad@thasmbit oé thigtcgnpomanif denmmbd r i de or

tetraputyl a ni Iuorob ate, Particularly.

ConbE HETRERGrE sl i Bl peh utciipectied o 06 alio o
abpikepal ly in the presence of a tetrabutyl anmoni um

salt whi ch are suitable for car rP/I ng out the process
of enerally the reaction is carried out in a suitable solvent such as toluene, diphenyl

ether and poly(ethylene glycol), and particularly N,N-dimethylformamide, N-
methylpyrrolidone, N,N-dimethylacetamide, or dimethylsulfoxide, and more particularly
water and binary mixtures of water and N,N-dimethylformamide and N,N-
dimethylacetamide.

Generally the reaction is carried out at a temperature in the range 30-110°C,
particularly 40-80°C, more particularly 50-60°C.

Suitable bases for use in the process of the invention include, for example, amine

bases, such as ammonia, and particularly bulky tertiary amines such as N-
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the invention, include the follow ng:

Bis(tri-tert-butyl phosphi nc)pal |l adium (0), water,
wohNsdémyec| ohexyl net hyl am ne; 10 PCT/GB2005/004999

Bis(tri-tert-butyl phosphi ne)pall adium (0), water,

N, N- di cycl ohexyl nmet hyl am ne, tetrabutyl ammoni um

chloride; Bis(tri-tert-butyl p,hosphl ne) pal | adi um (0),

wat er, N, N-di cycl ohexyl net hyl'anm ne,

t et rabut yl ammoni um t et raf | uor obor at e;

e |

RRISCE L XLPICRRPL G RLLR P A e

stohchtmiedé: aanm( ofran-ih@ginibbrsy, spbto&rﬂesmm)qaé:lohadl um (0),
Iacet m d N dicycl ohexyl net hyl.am ne,

t e tr g‘& urte myial%ogﬁf)%a:ﬂp é)g ;carrlex out 1n?h ypre:senceyof a

teﬁla&(tyrahnﬁoﬁhim i, yich o spbbutghpalonAg ¢htor(d)or tet@bey faliMonium

%1' % N, N di cycl ohexyl net hyl am ne, 20

t 'ag? rpborpigy ¢ - but yl phosphi ne) pal | adi um (0), water/ DVF

(1! Tpartidhidvty cHnsicatioRExOPalmdiin lca@lyBesolvent and base (optionally in the
t et r abut %/el ammoni um chl ori de; and

PESPECE Pf 2 teErRUYaNMOphELHH): e stabiemferoprrying out thempgocess of

tHednvehtioR FEAReqhe B1b&AYI N9 group L referred to
herei nbéfore or hereinafter includes, for exanple, 25

Bés(irictet;butyiphesphinedpidladin 0GOR GRS, N.D6diLyclolggGethyfahine;
I nyl ). or
BT LR O Bl y N SRS R ey o
tdmaburtp],ammnimm ehl@&PCF3, and nore particularly brono.
e term' ou hat | f I‘SIO i.nto a
BBl 3o e e Oy 5l5 N Soud et Pty
td‘tﬂawylaﬁmaim@[ RUpflvhosdiate;an be converted, by carrying
re synthetic chem cal steps, to form

TR A AL B A g R S A4

téﬂd&hgﬁglmmﬁg{]m&nd the synthetic chem cal steps that
can be used to carr% out the conversion of Y into Z,

Bag(tei-tggstbutykorhosrhineipa ladivax (), NoNrdimsthyiptatanaide,dbNer i bed i n

Qo/ 11114999 -8
d%agﬁ&g ﬁwl%)t?}a%gé'r ary ﬁ%%g %I ic Chemistry by
Bixwrge- bRtylpthmu@p@ladhuW(D} vaatar/DMF ElaU)dNeN publ i shed

by John W & Sons, Inc., and Advanced Organic
d@ﬁlgﬂg 195%3 l\/hrch 4th and 5th Editions. Typi cal

BiR(@ie - b\fty@ﬂﬂslimid)ﬂitﬁlhdmnﬂbEIWaWDME €ps), SNt abl e for
ion are illustrated r exanple in any

such, copver
Wcl%w{%%hﬁa%e éetbarb“FyﬂP“?’H%‘“lé‘%H?F‘g% a8dher ei nafter, or
BRYtrieRAlbagipHobii@plAdium (0), water/DMF (1:1), ammonia.

A leaving group L referred to hereinbefore or hereinafter includes, for example,
chloro, bromo, iodo, -OSO,CF3, -COCI, -SO,Cl and -C(0)0O-SO,RY wherein R? is aryl
(such as phenyl) or substituted aryl (such as tolyl), particularly chloro, bromo, iodo, -
OSO0,CF3, and more particularly bromo.

The term “a group that is capable of conversion into a group Z” means that the
group Y is selected from any functional group which can be converted, by carrying out one
or more synthetic chemical steps, to form the group Z. Suitable groups Y which are
capable of such conversion, and the synthetic chemical steps that can be used to carry out

the conversion of Y into Z, are well known in the art, for example as described in standard



10

15

20

25

30

A group Y referred to hereinbefore or hereinafter
i ncl udes, for exanple, hydroxy, chloro, brono, iodo,
w@mos0e748€t hyl ami no, benzyl am no, net hanesul f oRyT/GB2005/004999

am no, N- benzyl net hanesul f onyl am no, R'SQ20- wherein

R'" is (1-6C) al kyl (such as nethyl, ethyl or propyl),

aryl (such as phenyl) or sub tltuted aryl (such as

tolyl), R"C(O O wherein RS®7is 10 (1-6C)al kyl (such

as met hyl , et hyI or propyl), aryl (such as phenyl) or

bsti t ut I such S ol yl). Particularl -
w58 St Grisastrop PRERGUER i riFre iy ofiykpme and itiam
WE Ph@dlér, publigsad 83Xhn Wﬂeﬂ‘& SdSﬁSI HM and Al@vaﬂﬂéii Organic Chemlstry by J.
msth%llsulfon Iam no e term"aryl" herein incl

udes
eEditongp dypigaligreups Y dsythetic ewirat steps suliablg for

SJMQB%?SHMG: Af Rt Red, Rdlex mﬁﬁl@ ahRgy 6f %eﬁ%@ﬂﬁ) 5 U heASamples

phenyl, naphthyl, tetrahydr onap¥1t hyl , 15 i ndenyl and
herpigafiey] or bfyam{ilpgmhaliewhphenyl The term "substituted

aryl x '

subs? Ig?&%n? &'{e% 1§ herg{nggfgreltb??éfegﬁg%g%lﬁéeﬁgﬁtf gxaml?oe hydroxy,
clﬂanot bm)uioatoldy, ainit@ nibthys];euinso i beozyiinsino,Sudthaisbwfonylamino, N-

SO e A R L AR 1

ombﬁ}ﬂ)éyr}@(suelﬁ h@pmh hyl@ﬁﬁsuhﬁiﬁﬂ@@ﬁl@l (satkcdy talsl)ph’l(zizogx) Whepem R is
or i 20 The te ! r oxy otecti roup” an

(PRGr S sl g Ro ey Derdpeh S eyl MgiRise a5t

(sREh £ebRHN PhERNIaTP SMltabRakodpd & AYIHEQXY: RAmBR! BAXIkyIEHISD,

is protected from reaction by formi ng a suitable

togelpkxs afring megiydamipa angd methyleylfanglamingst er  group. A

hydr terr? “ 84 P HelciBinOLAUPrR LRI Gl MR ht:%f bRYAHRUk Snatic

t etrahy ropé}%any tert- guty , 'mBt hoxy ?r% or a
hssdrbo;alrbqnagﬁomHhat chotpine Re@ptansg suh|ay phfmatbl |n@1d1th)d:teitr¢ie'dr0naphthyl

1néigr§ |;1 gﬁé\ﬁ? partic uEiIFI pég', R}'lﬁcatg aéu% tﬁ@tg%%gl T:atnlé] rﬁggroup

beunizlg fohemyrhérl:-sdlﬁ)miekgsj for exampldi mh?» duhttite«ntst, mr@paﬁh&p&arky 1to2

s S5 B SR L 5 D1 8 SR e

oﬂfir@ﬁﬁ?} | R@)alkd&?'(ﬁﬂﬁ%s fnefhoRy bvydtisdxlyyhnd Iﬁ[tféeno (such as chloro, bromo
tert-butyldimethylsilyl. Exanples of suitable means of

opbYodelecti on of hydroxy and carboxy groups (as wel |l as
mean ¥ Hghd 44 SR YrcRSr
TSk Sl AR YRS LBRLRY BRI B
h@eivbeford af heyegafipon®@pribad g Iydroxmr eatborcirew A prOJQﬂtﬁd from
9 t) ti
ST D L OFR AU R TG e
ptom@ehgl groupilsh ifeRidesy Iforl%Aamlalk,entrathygmpmanylv\ﬁettkbu%, metho¥®methyl

of £ B8 rdieali B Ty i L O3 AP G Pgrel he Frages an

bgtheupme bndiffudat dndQsesetterd fiohed -6Q)alklAphd$a4hemnd -48alkyl,
224472 whi ch are |niluded her ei .n Qy ref erence.
irpyhich ratlxxfoygrglmstaé)gp group is unsubstituted or bears a halogeno, (1-

4C)alkoxy or (1-4C)alkyl substituent. For example, a group SiRs;, includes trimethylsilyl

and tert-butyldimethylsilyl. Examples of suitable means of protection of hydroxy and
carboxy groups (as well as means of formation and eventual deprotection), may be found
in T.W. Greene and P.G.M. Wuts, “Protective Groups in Organic Synthesis”, Third
Edition, John Wiley & Sons, New York, 1999. Particular protecting groups hereinbefore

or hereinafter for P! taken together with P, or P taken together with P°, or P taken
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1, 3-di hydroxy protecting groups include, for exanple,
the groups (a), (b), (c) and (d) illustrated bel ow

woyooRpe R /H O R, Rk OO O O0OO0Ox O0"'Si, O pror/6E82005004999

(b) (c) (d) wherein Rw and Rx are independently
(1-40 al kyl, and Ry and Rz are independently (1-

4C) al kyl, or one of Ry and Rg is (1-4C al kyl and the
other is hydrogen, or Ry and”Rz taken together with
the carbon atomto which they are attached forma

gtﬁero\f/) ?hn%ﬁyk uqog?,{ i}%’hg ﬁ%&rofy agr%gct?ryv%férg% %cYude descrllgjed in EPA

01)1®8h5 iil’&i 6B 2244706, whialnaradethaiat (Hereplr ytrefetdnng lga’rtixum)rly suitable

| ogous protectin up, o be used P
1?&3@@ lpfing Brqupy i Lige ’fgﬁe’ﬁﬁfm @OW gﬁSe@W%M C
iigEedel bt ti cul arly suitable val ues for , R2, R3 and

R4 include, for exanple, (1-4C) al I@/I such as rret hyl ,

et hyl , prRyyJrRz |soprP®B<H butyl and tert-b&wy| R
especi al | i latteg [t wilg appr ecbeﬁ'gpl t hat

wher e nor n one protlecting gtoud is r%ter
reactiMp M S WA compound
of formula I, the protectlng groups nay be renoved
in any order which allowy the compgynd of forgpla Ito

be obtained. It will also be appr eC| ated t hat
whergtndtw apgRy p@up@epamﬂfn%bﬂdﬁ)iakkﬁg apRy ppbRz arcapgopendenthy(1-
I
4?%}1@5‘,3% gﬂe s ey%dg%elgtdl ggﬁaﬁ% ard (Y Bfll\lle@pg ?9&0&&1”8}’ I'\iif aff Rz taken
togethtewitlethe tcarbolaauo;n tourthich th¢yn@at amb@i ﬁgpmj ercydomfv‘nasd,l @pbhexyl or

condi tions t avo oni s 0
°¥°g$‘r?ﬂ pParre @ gﬁffipaaﬁlcélgﬁlltx z(e)lu1 é‘fhl cepz?ggf’ e "§Et i Gie.
an mkdmdl%fp,roté@fng@miml Analé\g‘bu&bkﬁ%ctmﬂ@ﬁo&bs mSﬁJilEo bd wsed when P!
odi u tassiumsalt, an alkaline earth
@5‘] W’élé\ﬁt PO“F‘BP Téx‘gi“@ﬁﬂo%"y DISCEEETHR or magnesi um sal t,
an apgraiaiy s@thle Q4lués BARY RM R and R* ohcBiaR| for B;aaslq)w\ﬁm ab)alkyl
affords a physiol og |caII% accept abl e cati on,

S‘&%éﬁﬁ}e@)’\lxmeﬁyl PEAF Y5 10T Ry e'fvhwdatﬁﬁtﬁétyl emeﬁ@{lhwed?ﬁeﬁe
trimethylam ne , norpholine, diethanolam ne,
tris(2-hydroxyethyl)amne and

Ittwrll;b@ hyprpmtthélahyhe)rﬁetowﬂhamlmpromrmg)rm)psi oa@mvs@ after reacting

I R Y e T

be removed in any order which allows the compound of formula I to be obtalned It will

also be appreciated that protecting groups and conditions for their removal may be chosen
which allow for simultaneous removal of more than one protecting group. However it is
preferred to carry out a final step under non-acidic conditions to avoid lactonisation of the
compound of formula I.

A suitable pharmaceutically acceptable salt includes, for example, an alkali metal
salt, for example a sodium or potassium salt, an alkaline earth metal salt, for example,
calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords
a physiologically-acceptable cation, for example with methylamine, ethylamine,
dimethylamine, trimethylamine , morpholine, diethanolamine, tris(2-hydroxyethyl)amine

and tris(hydroxymethyl)methylamine.
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t he carbon-carbon doubl e bond may be carried out, for

exanpl e, using diethyl met hoxyborane and sodi um
wdorebydsé de. The reacti on may be carried out,PdDGB2005/004999

exanpl e, in an al cohol -organic solvent m xture. The

al cohol may be selected from for 5 exanple, nethanol,

et hanol, propanol and butanol,, The non-al coholic

organi ¢ solvent nmay be sel 6dPad from for exanple,

acetonitrile di et hyl et her, tetrahydrofuran and

s l%ﬁéggégug 16)',6‘1 %gyrntupgtlfjic ?erduEYthosﬁud abl aaony Icnglpaa jstant to

thte ebﬂbamyﬁb&i di il bo'ﬁhenalye)ambnrfen outs fay eﬂ'ﬁﬁ}ﬂé lugingar ri ed out
nper ature

at 1 to 20C, for exa
g fetr b o soder V@Hﬁ@f‘ngeog%eﬁgacm b G e
eia%p?ep ih@Hd18ohof-Bga ¥ §<5Wérf? mtuf¥l Mk @R okd) my) HRQbIESed WB@Nfor
is a g@oup |v the asymetric hydration of the

e@amb%ﬁle nplopthansl prepangl g thagolbéfh%a?rrﬁléehoélatorganwrsolvent may
ﬁmdeﬁonv%Maﬁggzwetoﬂhﬁﬁh&% 1 dther h@uﬁge@@a}gﬁam a

ase such tassi um tert Ut oxid ot assi um
dimegtatfiotrharhide. sAIpamcdbrly switahlegimbaigtien gfcﬂowms Is, feyieatmpls,

tetrali { {. -' f
T
qu?veﬂed 00%€ WL, fbeckampledetvideg -8 COEM 70°CO@RIer &idling for 10

h b ted h b
S A Bt AP 5 BPsh R TR he asymmet 11 o

hydrwthblon i9h gidug (ﬁartmyﬁlafetmnrhydﬁaubh ef thb emdoireytb&iedouble

carried out, for exanple usi ng an riate
bendemore cagifdipuhdorxpppleansinghanzy! afdshydan B}}eé%%*ﬁ’&“@ bf base,

sRASS potidsafin R5t-tutRille RpoldSiid hednfe@Yisilalidt 18 aRERHRWGSvent,
of a base, such 20 as NaCH, followed by reduction

supbiap ¢ptighydrefdrannansiat & amnsFatere ihE rangr eﬁﬂr@y@ %1€, gish as
SRR PO SR R %0 BRI, S0
whivhos jpetytiechrpreated herbip byaéferesece. Wien A is a group

Sj\(; Iu Ib%‘/élextl g(e)lﬁ g%ﬁgﬁ%hﬁ %rsgr%[lrjr%{nc%n dratlojt&@c %erlr 8151-_6%3 nbgoqlble
bei hinekk auted d‘uQrfmeekaﬂipleeusm§aﬂ’uj>pﬁjpﬁaﬂcatcoRdﬂ smhl ds iliydakohol,
.to those d scri be a ric red i on
insfe peeres PEORRFF: Sgglwg' b o qn@?l SIGRFLID Gt aFsoheh 4 gy such
aYREOBDoBowadbE RlSctRh uSihg Bﬂ%dﬂfn@o@&arﬁ@i dr@aBadidH ‘l‘a?dromde on

val ues may be wused where appropriate with a

cisbon alen i sondEm s ATGRE Wi e RSOtV REUAPRLA O 02105515,
“ﬂi{ﬁn lpiéiieﬂ;% ,é@g%@%@seﬁmqgfe@n@fter 30 (1) in formula

ereiln Pl and P2 together form
an aBdendiide grqup@viel the agynynettip redagtjon; of tiiecrarheinecarbpa doyble

bbitd adj LAY th(eI &ou%éknmay b& Qaq'ﬂg)(? mﬂ,rf%r 88%15]}5952 Sfar
conditions to those described above for the asymmetric reduction of the carbonyl group of
A(1).

Particular values of variable radicals or groups are as follows. Such values may be
used where appropriate with any other of the values, definitions, claims or embodiments
defined hereinbefore or hereinafter.
ey in formula III, A is a group (i) wherein P' and P? together form an acetonide
protecting group;

2) in formula I1I, A is a group (i) wherein P! and P? are both hydrogen;
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WD 21) 1) 61067456 PCTIGB2 0 0 5 /11114 9 9 9 -11 (3)
in formula 111, Ais a group (ii) wherein P3 is a
whymsoxmsor ot ecting group (4) in forrmula |11, PA/GB25/004999

group (ii) wherein P3 is hydrogen (5) in formula II1,
Ais agroup (iii) wherein P4 to P7 are all hydroxy
protecting groups (6) in fog Ia 11, Ais a group

(iii) wherein P4 and P5 are bofh hydrogen and P6 and

P7 5 are the sane or di fferent hydroxy protecting

(329?&5?01(11%% {fh %'SI)S (grﬁu (ﬁj \?%%I‘%lﬁ |P® %pﬁsl?ydtc%g' pr&ééi‘“g g?oup (i v)

(4pheriaiforniBa IIE Aais hyetbupXi) whatiedt istydgrenp (for

Ry LR LY (TS o LS (kg rovn

(69 ut ylh(fbﬂﬁﬁilzmﬂ Y 1|s)i|gr({u5wyﬁah):relxﬂP4(a?a)i PP Hreflﬂﬂi'ﬂyd&)glxl dnd P€ and P’
group t(lv wherein P8 is hy y‘t# in fornmul a
arf e Saeios dig SERnbRSITOX) ProfE g gFouRS (Ut 5 ] Jaly! groups, for

eﬁhﬁ‘i&%&thﬂgorghgl} (10) in formula Til, Ais a group
wherein P9°is hydrogen (11).in formula Ill, Ais a

(T9r ouip formwa Tk 2 is e whetein F* ina hdrexsgproteptinagrpyp (for
oFIE T 58RI A08 P ORGAIH A (RBDES) or e
blltgokgend‘de;rlsﬂmltTBMS))s an acetonide protecting group).
tartin s of t may be obt ai ned,
(82 185%‘3‘8&%#‘8? 1Y ‘Vgﬁvh?e’“ l%h%\dr%‘%”egup Z may be
(gar rmlefdmﬁwzt 11, fADi& ﬁgmmb)ewh@&n IPP isuasﬁyrdadx@q;mtébtmg group
anpl es s shown engs 1 to bel ow, or by
(Bhal lagfm‘ﬁaeﬂ% 1S 89 ) werﬁa@ﬁd}ygaga% ed that when a
(1219 cigméjnpfAfrsta%r&@,r(nyl all, wher e| n Xis a group Y,
iS reacted with a conpound of the formula 1[I, then

(iZhe inrerrieH] 4t & agpupi(idvharsin Pi s hydtegenragd Pexagrdics witg R s
a ?@fmﬁ’}ﬂ? Oé@t nr% %’\%{fp (E& eﬁgﬁgg‘%ﬂ th Etﬂexﬁwﬁ?ﬁ‘f is138 a&é&ﬁnde

group - roup -L I's replaced
p@@@hﬁ@toumhe group Y may then be converted to the

gr ouﬁtgﬁﬁlg 1} e%%)the rmurig II §’qu ob ean(zi Chbe%smn (]_f 3 group Y

synt efrcal e S Il
11150 a gMuﬁSZhﬁﬁ}Hﬁ: chrried oﬁt f&&xanﬂleedwkhmhemé nhﬁe exampléshe as shown

[ | ow breV| are used: = et hanol ; .NBS
SR h R T O D S o N R i B ol Rt hen g
Ii)duhtl of thy f@unet, VM‘eQ‘ih X 86 @ERPIY, fid degstedVS{tH & cHRSAUNd of the

oride; TsCl= tos chloride; OIs = tosyloxy; THE =
fqr'é‘?’@éﬂy@%fhﬁﬁ%fﬁqu obtalgfaipwgaﬂme fqpegAmpIc, a compound as set

ofliif RERREE 163 BEardR 1ROL I A6 BhIR wRGch! (FBZRAH (11 1t by -
CH=CH-A. The group Y may then be converted to the group CH3;SO,N(CH3)- using one
or more of the synthetic chemical steps illustrated in Schemes | to 5. In Schemes 1 to 5
and elsewhere herein, the following abbreviations are used:

EtOH = ethanol; NBS = N-bromosuccinimide; DMF = N,N-dimethylformamide; TEA =
triethylamine; MeCN = acetonitrile; MsCl = mesyl chloride; TsCl = tosyl chloride; OTs =
tosyloxy; THF = tetrahydrofuran; IPA = isopropanol; DCM = dichloromethane



-12 F Schene 1 F / NH2ZCONH2 N --"Z EtOHO HO NiPr O
(e.g. NBS, DMF for L = Br) F F I\ RSQ2C (e.g Tosyl
wehloenédsd N\ L L N RSO20 NiPr HO N Pr CH3MN<3GB&HI3/004999
base (e,g, NaH) DWMF F POCI3 Neat or CH2CI2 \ F
CH3NHSQ2CH3 | / \ base (e,g, NaH) DV N\ L / F HCN
NPr L3 N CH3NH2 zCH 3 syl chloride SOCI N iPr

DVF TEA L McCN (CH) SO NH3"N*S z a KOH CH3NH N Pr F
Acetone F (CH3)2S06

Scheme 1
F F
NH,CONH,
X EtOH
N o
BN
o] N iPr 0
(e.g. NBS, DMF for L = Br) F
RSO,CI (e.g Tosyl chloride)
. N L

RS0,07 “N7 “Nipr

\L )l\/
~

CH,NHSO,CH,| base (e,g, NaH)

DMF .
l POCI,
Neat or CH,Cl,
F CH,NHSO,CH,
MF -
base (e,g, NaH) D N X L
A
H3C—ITJ N iPr
CH,NH, SO,CH,
\ Mesyl chloride
V
H, L MeCN (CH,),S0,
KOH
CH, NH F Acetone
F (CH3)ZSO
KOH
Acetone

Mesyl chioride
L
L TEA MeCN N7




KOH I \ \ Acetone / Mesyl chloride L TEA MeCN NL IN

\' ~ HNNPr HZN NiPr SI Q2CH3 WD 21)1) 61067456
w@eD60eRA80S/ 004999 -13 Schene 2 F F F Mew H REZEB2005/004999

CH2Cl2 N Supe N or Tosyl chloride N\ DMVF NI ~ M, N

N HONX N SO3M (X =d, OIs) NBS Mesyl Chloride

DVF MeNH2 DM TEA McCN (L = Br) FF N\ NL MNHN

Me, N~N | SoeMe NBS DVF /ed¥r chloride (L = Br) A
MeCN
Scheme 2
E F
Me\N/H
POCI,, CH,Cl, )
SO,Me
or Tosyl chloride
N Y N7 DMF )NI\\
| | Me P
o — ~
HO)\N X)\N NN
SO,Me
(X=Cl,OTs) NBS
Mesyl Chioride | PMF
MeNH, | DMF TEA, MeCN (L=8r)
F F
N' AN NT XX L
|
7 Me Z
MeNH/l\N ¢ w/l\N
SO,Me
NBS
DMF Mesyl Chloride
(L=Br) TEA, MeCN
F
N7 -
Me /“\N/
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-14 Schemre 3 F F F -1CH3

wakdslo67488CN Mew NN O MeNH N |

O HZN NH INI MsCl, TEA N\

H2N~NH KOH, Mc250e NBS, DMV EtOH EtOH F (L = Br) F
acetone MCl, TEA\ MeCNNF NtlI H " HZN N N N\
S02Me /' NBS, DMV NL (L =Br) Me, NBS DMV NN (L =
Br) S®Me F F - 14~
Scheme 3
F F F
MsCl, TEA
0 H,N™ NH NI S ® )NI\\
o EtOH MeNH)\N/ MeCN Me\rﬁ N7
80O, Me
NH, NHMs
H,N"SNH HN" “NH
ey * EoH KOH, Me,SO, NB_S, DMF
F (L=8Br)
F acetone
MsCl, TEA
N MeCN N| = F
A B
7 N N
HN" °N |
SO,Me
NBS, DMF e Y
(L=8r) |
NBS, DMF Me\N)\N/
(L=8n) $0,Me
F F J
KOH, Me,SO,
acetone
MsCl, TEA NBS, DMF
L L (L=Br)
/Tl\\ MeCN N' =
H,N N/ H\N)\N/
F
éOzMe
F
MeSOZ\NMe
H,N" SNH N \
o EtOH Me\r;l)\N/

SO, Me

S02Me  NH2 NHMBC T2 BiEddEI004999



KOH, Me2SOa \ \ acetone MsCl,
Br) N MCN N\ H2NN H, N-N |
wobdesdsse | / H2N NH JIN 11

WD 20116/ 067456 PCT/ GB200S/ 004999

CH2Cl2 X 02 (X=d. Ols )

TEA NBS, DVF L (L
F So02Me F\ \
O EtOH Mg, N

-15- Schene 4
OR OH PhNMe Urea NN\

POCI3 I i OEtCHHO i or TsCl X N1 ArZnCl -NBS,
DMF Ni Catalyst THE OH F (X15'CI, Ofs ) L\ HONN
POCC13 X N
Scheme 4
CH,CI, X
OR OH PhNMe, (X=Cl,OTs)
A
o Jrea | N7 POCI, )Nl\ P
EtOH | or TsCl X N
o} HO™ N
ArZnCl
NBS, DMF Ni Catalyst
THF
OH F (X=Cl,0OTs)
N/‘iLr
l s
HO™ "N
N~ X
PP
POCI, X N
or TsCl
CH,Cl,
X
L F (X=Cl, OTs)
N Ni Catalyst
| -
x/l\N/ ArZnCl
THF
L
N
(X=Cl,0Ts)

N pEX/E820u8/004999
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X~N ArznCl THE N\ L (
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FFF Br2, Hor 5 MHCl in | PA NaBr, H20 O Br urea,

EtOHNBr O OHOI NNHNHtt, H2ZN NH2 H NH2 H

H2SO4, EtOH F H2SO4, EtOH F. _Br NI ~ N~N kN- MSCI H

Cl, Ols L) NN Catalyst
X=Cl,Ols) Il X NW
5

H2N pyridine tlll. MSCl F py}?ai ne
Scheme 5
F F F
Br2, HBr 5M HCl in IPA
——— —
NaBr, H20 B urea, EtOH
0 (o] r NTX Br
|
S o HO)\N/
NH
X
NH
N7 NH, 2
H H2S04, EtOH
e H2S04, EtOH
F
NS BT
| Br
X
NP ’
H P
H,N" "N
MsCI
pyridine MsCl
F pyridine
F
KOH, Me, SO,
)N|\ o Br acetone .
N~
N A
0=S=0 HN™ °N
=0

| O=?

Starting materials of formula III are already known or may be obtained, for
example, using analogous processes to those used for obtaining the known compounds or
structurally related compounds or as illustrated in the examples hereinafter, or by analogy

5  therewith.

A compound of the formula III wherein A is a group (i) may be obtained, for
example, as described in Org. Lett., 2003, Vol. 5, No. 23, 4385-4388 or SynLett, 2003,
page 215-218, or Tetrahedron Letters, 2002, 43(10), 1851-1854, or by analogy therewith.

A compound of the formula III wherein A is a group (ii) may be obtained, for

10  example, as disclosed in WO 03/04450 or by analogy therewith, or by analogy with the
procedure described in JACS, 2000, page 8837, as follows:



F KOH Me2SO4 5 N Br acetone Br ININL 0=8=0 HMN
O=S=01 Starting materials of fornula IIl are already
wdpmeneass may be obtai ned, for exanple, usingpCT/GB2005/004999

anal ogous processes to those used for obtaining the
known conpounds or structurally related conpounds or
as illustrated in the exarrplgz hereinafter, or by
analogy 5 therewith. A conpound of the fornmula |11
wherein Ais a group (i) may be obtained, for

exanpl e, as describeqd,in g, hgtt., 2003, Vol. 5, No.

23, 43854388 or SynCetis T page 215-218,
Oé\éédro Le ters ety 10) 1851&18 X r by
W Qg@wqgg of th OR?

wherein Ais a group i) ey be obt ai ned, for 10
exanpl e, as disclosed in WO 03/04450 or by anal ogy

therewith, or by anal og th the procedu e bed
of; by Tgdusgon ohihe coxﬁ%sgen%%twm%%nﬁ GPmBRKd, 'W?n?&’ﬁi)"% 456

d@@&u@%@@%?@ﬂ&%%%lli 5832; @#@@g dHeMy. 1 Ip. 3381 GIBPET OInt.
chiral cata %aq ) ~OR2
5 Appl.2Q010948%4 @bf?“@fvsthe correspondl ng tr| car bony!
conmpound, by analogy with the disclosures in
J.Og. Chem 1991, p. 5752; Eur. J.Og.Chem 1999, p.

34 OI nt. MNsH.ARyH. THF2001004386, tas Pol l ows: 0O
zTHEOOO VE T} LAyl 1~
L My OVE

' '"OR2 vvv OR

e.g. Et,BOMe, NaBH,
THF/MeQOH, low temp

A compound of the formula III wherein A is a group (iii) may be obtained, for example, as

10  follows:



e.g. Et2BOve, NaBH4 THE/ MeOH, lowtenp OCHO v v v
OR2 A conpound of the fornmula Il wherein Ais a group
wd 2iosperasy be obtained, for exanple, as 10 f obdDEB2008¥0V4999

21) 1) 61067456 PCT/ GB200S/ 004999 -18 OH0O O 0 0 "'k N
Al 0 a) BuzBOT, EtN(iPr)2, DCI\/IN O b) acrolein LiCH,

H202 THF, HzZO a) TMSCl, ?dl ne b) oxalyl chloride
OHO OHO Cet / ©) Et3N pr on sponge OH Ot d) '-~Y
OEt Et2BOVe, NaBH4 OBt OH OH CEt OEt A conpound of

the fornula I'll wherein Alis a group (iv),
obt ai ped,pf or exanpl e, as disclosed | n Le)g
2004, VoI 6, No. 20, 3465-3467, or axx oH 0

0 N @) abBEHOT BNRTLES, DM\~ x N O~ -~
b) acro\\l‘.\em a) TESClein Et 3N, DCI\/I b) Li BH4, H%@ THE

LiOH, H,0O,
THF, H,0
a) TMSCI, pyridine
b) oxalyl chloride OH O
OH O OEt S
N 7 OF l c) Et;N, proton sponge OH
t d) YOEt
Et,BOMe, NaBH, OEt
OH OH OEt
X = OEt

A compound of the formula III wherein A is a group (iv) may be obtained, for
example, as disclosed in Org. Lett., 2004, Vol. 6, No. 20, 3465-3467, or as follows:

OH 0 O
i X
/[J\ )k a) Bu,BOTT, E{N(iPr),, DCM N N o
N~ "0 \ /
7 \J b) acrolein 7 \\\\

a) TESC, Et,N, DCM
b) LIBH,, H,0, THF

OTES
AN

OTES Swern oxidation

~0
(o]
TR OtBu

F OH (0]

\/OQES/\)CJ)\ \)\/\)J\OtBu
X X OtBu

A compound of the formula III wherein A is a group (v) may be obtained as

described in SynLett, 2003, page 215-218.
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OTES Swern oxidation \ ~OTES* \ v v OH 0 Ph3P"'ZA ill
QBu KOHO OIES 0O\ OBu OBu A conpound of the
wd ovosméasd | | wherein Ais a group (v) nmay be obtBGB2@S/004999
as described in SynLett, 2003, page 215-218. WD
21) 1) 61067456 PCTIGB2 0 0 5 /11114 9 9 9 -19 A
conpound of the fornula 111 erein Ais a group (vi)
may be obtained by analogy ™wfh the procedure
described in Tetrahedron Lett., 2003, page 8081. A

co d of t f wh A (Vi
O o B i b BES ol Do °%§y%¥i' %
aril&%?,m{}hhe ProcddhgDdebdribéd i Tethihe @ORLOEY2003Eh0is001. 5

further aspect of the ﬁresent i nvention _conprises, t h
manuh sempeundef the iy Thwhersin 4 e groRkYfiampY Bf ojained, for

RBRITBCEULEGRliA ¥y AEE foaRb &, qakft 1meslefgf arfa RFP tHedviith.

reaction of a conpound of t he formila 11 erein Xis
N- ( redtfirghicy aspeeiypif hel presaytl invanHen eqreprises El‘,le ganpfagerpd a compound

%Qi’quuWIto? B Set%@ﬂlf{?c rdeﬂaleol{)& t'ﬁIJE!r@ofIcl)lln nﬁ%&han@ drgg

a grou out o re whe r
canmund d&the fictemnta I wheldeencX edN {menhyhmdmmlgdfprwtananMydirIoisw
rot ect. ng rou Rl_t er

10 WM, t
a8 B ks BB of by Frb AT At pieforp gD o o
herbiaberbie vheramd' 4nd Hzagd‘ﬁhﬂ@@ﬁddﬂﬂly lscﬂccicdgfrcdh hydibgehyor a hydroxy-
protecting gropup,  an - wherein Pl an
pr@&ﬁﬁ%sreu % Pgmgetbar)m&bf’sﬁ -%P%}wewfe ¥ “%/gr%‘fﬂf apg
pa?fﬁ&uaxlryoxbhbraiﬁtph ¥hd PA fofin tc%@th@ﬁ@l QuiArd Q;"r(ﬂé‘dtin@ @r(ﬁlbodiﬂ)
nd R" is a carboxy protecti ng@grou ?suc

eS(pmmal@) whetgin Pagerd Bagompiale & eroyp {2 definpgihprejn WP‘P{CWH@ and Rz are
b&fl ?r‘fbﬁ‘gff § On &e GG Ip)’&t@aﬁlﬁg %}’ougf iRy e c%ﬁo@rﬂ?%&n%fgrﬁlp (such

um cat a yst an presence of "a base as
aﬂ(és@)a%ghbndtp@ﬂ@plarly\mwwlt en the ipeesprrcgtoé e catalyticpllygfisctive,
re n d n
arinﬂunq nggalla 1u|r% ca \{;{lg%de é;rlhe %?16% gfr a ba\é\@gs &,ﬁg‘% bt%{i 8%@?1
whoreafids gheq)rptbanfg@mm Pt af Iayd Rbmepéradnled in &gl drdef whdfreafter when
t.he dlyct i S
p

UGB P RaisER e B ieid el e B § PRGBRTHaTY Ferspible

sdHOITRY ddniduhdef BFes T tor melamélpfrcfdaeﬁ@ bbtpinad AECHathablidally
acceptable salt, optionally converting the product to a different pharmaceutically
acceptable salt. A further embodiment of this process comprises wherein a compound of
the formula IT is used in which X is N-(methyl)methylsulfonylamino and L is bromo. A
further embodiment comprises wherein the latter compound is obtained from 5-bromo-2-
hydroxy-4-(4-fluorophenyl)-6-isopropylpyrimidine, for example, by tosylation (such as by
reaction with tosyl chloride) or chlorination (such as by reaction with phosphorus
oxychloride), followed by reaction with N-methylmethanesulfonamide under basic
conditions (for example in the presence of sodium hydride)). A further embodiment
comprises wherein the 5-bromo-2-hydroxy-4-(4-fluorophenyl)-6-isopropylpyrimidine is
obtained from 2-hydroxy-4-(4-fluorophenyl)-6-isopropylpyrimidine (for example by
bromination with N-bromosuccinimide in DMF). A further embodiment comprises
wherein the 2-hydroxy-4-(4-fluorophenyl)-6-isopropylpyrimidine is obtained from 1-(4-
fluorophenyl)-4-methylpentane-1,3-dione (for example by reaction with urea under acidic

conditions). A further embodiment comprises wherein the latter compound is obtained
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20 acceptable salt. A further enbodi nent of this
process conprises wherein a conpound of the fornula
wd doosmeused in which X is N (nethyl)nethyl sul fEoyG8p08004999
and L is bronb. A further enbodi ment conprises
wherein the latter conmpound is obtained from
5- br ono- 2-
hydr oxy- 4- (4-f | uor ophenyl ) - 6- |sopropylpyr|n1d|ne for
exanpl e, by tosylation (such as by reaction with
I i I r
G RGN FlocSbefRuBi T Bl b7 HEPUAS B RRAGA b Hhtanone
invth¢ predénoedfn/basetshanagpotdsomandrdbutoxidelr Abfusther embodiment

di t f o f
cARF U KOS TIP R SRS R e BY FABLoTREPETH 2R
g br@mﬁrdﬂm%QE%péurﬁ%fﬁérﬂﬂ[ﬂmmydd)m thel fERRE QTP IOLS 411
Ine IS I ne
PIATHGEHESANY Acqentaple gl SRR Yo B B1RE Py Mhecrpgsdures well

kI(vaﬁf in Wfo@ tl{%fornpaﬁlgﬁrbﬂ@hb AOmWatddx MidAcRIED S8 Gdrfibirb e
DVF further enbodi nent conprises 30 wherein the

ccznnwaad g&ghe forrpl ] QbininngHe A yal) fogmingyhe spyyopipd inie adiftergng
@&géegggallg/y ?@%bfedﬁah fln% %I%yaonf ethi prgceéllu%ers] gll& %(%?wnel)r(l é[he ?rt for the

1mna}rcmwanstom<mﬁ salist flor wrampleu noreersam afithe sodwnusaltito tis‘)calcmm salt by

tr%ag ee%nvgfgtg%ﬁqb:l]ee(g?%l éeilf (%I%Q% ésfﬁﬁlg{ HﬁOlJl(%t Y &hicium acetate)
ukfet. é@ﬂ@sﬁﬁfnﬂﬁéﬂ@@or ex2@plera® Ehséinse(dlﬁ BEESaAL4AIL WO 00/49014, WO

R D LT L EXONE TR B

t(ﬂassallo&aass‘élt Worhrt Afctmalivé uxd, Bhay be farfitd bl sigiybadlisFaMbut prior
conpri ses wherein the grotectlng gr oups Pl and P2 are
{7

isplatipny alithg freefcid or inkigbsad o, apgl magiHpliesme AT Ppreonventional
ste,'gs'mlé%%é af QLA ih tl%béxﬁfnﬁﬁg of tEJ‘I%fefrén%@s gcérﬂagoos)m
harmaceutically acceptable salt form may
car r Adurtimnaspgsti of ghesmgseof invdnsion ceropiehgs @ grogess for tk%mwfaqﬁure
he art fq tion of salts from carboxylic
%aaﬁgxmagn€%F§FgW%&&aa conmpound of the formula I
obtained in a salt formmay be converted into a
different pharmaceutigally acceptable salt using any
of the procedures wll|known in the art for the
i nterconversion of s , for exanple, conversion of
the sodiumsalt to t aIC|gy1§aI5 by 10 treatnent
with a water soluble calciu such as cal ci um
chloride or cal ci um &Eetat & n ér @queous conditions
(for exanple as disg n EP 521471, WO 00/ 49014,
WO 04/52867 and WD 04/108691). It will be appreciated
that the conversion of the fbge acid to a salt, or a
salt to an alternative salt,"'nay be carried out in

whiieth P'taaatp? b lﬁuebaméha)pmd%xy prgel:tmgl 26uRf orti @odettRwWith P2
acid or initial salt form and may 1nvolve one or npre

fccrmb?mdﬂwﬁwxy peptegtiap groupoX issthe gioup Zas dpfinedsppyvg, arfl R nis a
ur t e asl? rgﬁp, F&?ﬁljé%%ég&mﬁ REE §ong[>dﬁ%8 oflﬁxg\f'@r_)muldaﬂ, wherein X

ect o esent | nvention conprises a
1sphc) grgp Zfagdefited ahaveudnddt igp deaving group, with a compound of the formula

I1I in which A is a group (i) as set out hereinbefore wherein P! and P? are independently

hydroxy-protecting groups, or P! together with P? form a 1,3-dihydroxy protecting group
(and particularly wherein P' and P? form together a 1,3-dihydroxy protecting group, and

especially wherein P' and P? complete a group (a) defined herein wherein Ry and Rz are
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of a conpound of the formula IVF OP OP2 ONOR X
-J" N20 IV wherein Pl and P2 are independently
whydsospMs@r ot ecti ng groups, or P together w tkCFH2B2005/004999
forma 1, 3-di hydroxy protecting group, Xis the group Z
as defined above, and R is a carboxy protecting
group, conprising reaction of_a conpound of the
formula TT, wherein X is t hél group Z as defined above
and L is a |leaving group, with a conpound of the
formyla .25 TIT i ich A as set
bosR e opecanaRe P R R D a3 BB A GalbeRtuRfytE troup (such

amdrcgaqkymatp@@remaﬂy @itaipg), i0the Breséeg of hedtalwiity BEedtivem
di h}f/’dr oxy protecting group . (and pd%rtl cu?larl
ampprayt of wpaipdumcaysf apdinthigrsessace of albaée i §ﬁd}b69<9b°ve Further

etRbHiREdts BSthBHPSHRss aa@arhe@fnnﬁé:amlhg mARER R Tormul AN G ﬁ%amed as

conpl ete a group (a) defined herein wherein Ry and Rz

deseabogd@bove 1) 61067456 PCTIGB2 0 0 5 /11114 9 9 9 -21

bOt h 'ﬁrﬂ{y Esg)e&t -oF the es@ﬁﬁh%'ﬂ&?ccﬂﬁﬁ?s@&{]br@)gesg ?&lfﬁ’e) ar&E&Jcture
is a carboxy prodtecting grou Csn

o'“em«abnmnnd citha fdrlylutad?&’twltﬂuetiy IP?and B atrdmadmee@@ﬂy éaydle)&protectmg

cat a ca factive
E0HP% Pﬁ toé?%%é/' Ih 3 6t L ?Xya{’ r%tg(églg%oug egclsr I proge Y as
defed ebO\ELJzEIidI’IElns a eﬂ‘b@@l ;ﬁ‘&lﬁ&tﬁlg(g‘rodph b(ﬁnmisﬁfgeﬁ&tlan ef a compound of

erein the startin teri of for
S e Qe PRBRY s pititisd Shovednd b s ey erosp. vifha
ccﬂﬁﬁb‘hﬁﬂ bf 1h8 Y&l O WIRABIR IASES gPoul(DGE §& oliterdi®fore wherein P'
manufacture of a compound of the formula IV wherein

P anelinpopendently hodiosyriteriectips BpyPs 0y pﬁoé?tbfé'twlﬂ’gp forma 13-
r 2 | -

ol 4B TP, oot
ddmdtoﬁey pnosecang:alobpmyd ptpetielly Wheyeigrfd apd Poommiste p gtpup () defined
Gl on 0 s
W GAHRL 8o ROTRRIE Bl LSOl A ST R X i
carbéxy }ﬁoteaﬂmgmnrpdsm ak (e4Cpathyl hiad particuldniyrtent-butél)) i tiee presence

et out h rei.nhef or

off & fulrals e o PR o BB C ey S dpcoreag B hase s
désegesddbvoM FhrtiR2 sép@fatﬁ 1adebeﬁdendélhvdﬂimmts Qﬁ' this@eddesbomprise the

group (and particu erein Pl and for )
magfat ot aormp@ndapﬁfﬁa fosyladV ot %@pav the fpgmula Il wherein:
(,gaspegl@h}l@fo,a@herel n Pi and P2 conplete a group (a)

ned 15 hérein wherein Ry and Rz are both nethyl,

(li) e Xafhchi@rétonl de protecting group) and Rl is a

(i) X is amino;

(iv) X is methylamino;
v) methanesulfonylamino; and
(vi)  Xis R*SO,0- wherein R* is (1-6C)alkyl (such as methyl, ethyl or propyl), aryl
(such as phenyl) or substituted aryl (such as tolyl). The compounds of formula IV may be
converted into a compound of formula I by removal of the protecting groups P', P’ andR'
as described herein. In a particular embodiment P' and P? are removed before R

A further aspect of the present invention comprises a novel compound of the
formula IV wherein X is a group Y as defined herein, P' and P* are independently
hydroxy-protecting groups, or P! together with P? form a 1,3-dihydroxy protecting group,

and R' is a carboxy protecting group. In particular a compound of the formula IV wherein



carboxy protecting group (such as (1-4C)al kyl and
particularly tert-butyl), in the presence of a
weadoabyiuscal |y ef fective anount of a pal | adi unpcBGBROSH04999

and in the presence of a base as described above.

Further separate independent enbodinents of this

process conprise the manufacture of conmpounds of the
formula 1V using a conpound 6f the fornula Il wherein:
20(|)X|s hydroxy; (ii) X is chloro; (iii) Xis

PRl s blol el BB LR, Ben{ibing, benpylepiges Ny o
bet?ﬁzyirxsett(aﬁes@ﬁ))mylhmmb R'S0a0- whem'mtRNis (1-e@)alklyl, aryl pr aupytithted aryl,

o R PO MR BT oY s S Sl B PGS Ry 2 are

inidqtdndaltrycsm@etum domfhytipsiibrea ﬂydmxyr;ﬁmemaig @buph BEP' together with

ot ect oups PlI., P2 and ri bed herein
s Py ap‘aé ditudiosy Pratesiiis s arrdeﬁél i@aﬁw r emoved
V&bﬁﬁrpﬂhi% Jroup o‘l‘cfyhhb&hﬂ% SRS %ﬁru@ﬁlai REcRHESE gltouFMfedaHpeﬁhds are
nprises a novel ound he 30 fornu

ﬂ\@ﬁf‘e’t“é’i’hﬁcbm X lsdlyglrmp( Xals cblefq, ﬁéHXh%iHélnﬁ,, (ip' X rigetipdamino;
|
3¢ gﬁ‘ét it élgkf o R}r{n%g(? %M%R%Eh gg%ngggl g{hgt e tr?‘%? 51 (such as
plapnpl) o1 subatittter aryl §sugh astolybx }Paprcgtae ng]ppgmgs ofUfprmulalV include, for
t a conmpound of the forrmula IV wherein WO
10 ’%%P% Sein, 2 PCTI GB2 01 6 /11114 9 99 -22 X is
(lh wais (hyglfrosz,lﬂl andPp’ tlak@xrtngetlncmd@m a&rHcBl!DnldEré-lGQQHa)ﬁn) ptecting group
Z. e anesul fonyl am no, RxSQ2O
%ﬁg é@@ﬂ% eéa“t?@yiﬁfg@f hl aryl or substituted aryl,
(X R¥éRloE), B axvm?rtateat YétHeS f({tﬂraﬁ@:@lbﬂﬁﬁé (-CBCH),-Phrotecting group

substituted aryl P together with P2 are
andyRy gip Ehrderrliing %@CQHYW‘P‘F% hydr ogen or a

15 ?Wirs Q&Yncp [’Oﬁrﬁﬂp'tﬂ&:n YRR foth ahhcdiSE8d (‘@[CF‘I‘!'I_)%t j"prétea?ng group
orma 1, 3-di hydroxy protecting group and
ax(lems:)(hHQkal,\mmqmaﬂyttqﬂ Butyls oup of conpounds, f urt her

OB PSP REPR 8l SPIRBHREE B

gnospamdhbl;s ((#@)al%hesmmﬂl&;tér&hmmband (v) Xis RkSQ2O

(Sﬁ%lﬁg loxy ﬁylané u?ﬁgna@gé/tbﬂ UC%’]H %r%togelj{?g(!f({:ﬁ?)éa%éql%hng group

20 ax(dsm‘Cib(aaC}amyyle);pecBawdrswtﬂr conpounds of fornula IV
include, for 10 exanple, wherein (1) Xis hydroxy, P
and P2 taken together form an acetonide (-C(CH3)2-)
pr ot Rcfﬁﬂtlﬂ:g adffebrt? thedfaéseft intchtibd cothprdb&ink maRdR8G A fla¥ompound

tert-butyl
of the formula V'’

25 \Y%
wherein P? is hydrogen or a hydroxy-protecting group, X is the group Z as defined above,

and R? is a carboxy protecting group comprising reaction of a
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(2) Xis chloro, P and P2 taken together form an
acetonide (-C(CH3)2-) protecting group and R is
wa 1o0é0smbky! , especially tert-butyl; 15 (3) X BCEGBR®S/004999

P and P2 taken together form an acetonide (-C(CH3)2-)
protecting group and R is (1-4C)alkyl, especially
tert-butyl; (4) X is nmethylag,no, P and P2 taken

t oget her form an acetonide (“C{CH3)2-) protecting

group and R is (1-40 al kyl, especially tert-butyl;

and ) is tqsyl oxy,. B'. and P2 et her for
cBtPatrdlos e fBrrseicrhsn X in Rt AT bule o iy e o
cdripdudd 4Chalfditula BRSO A ¥ 4 @blp (i) ayset SutferdikiRforasRaein P is
of the present invention conprjses the manufacture of

a BydragRa i Ady ARy PFEectigg RipUR @ ?s Baephoyy pRriclipg\erRupgn (he

pr‘é’g@&@bf‘a (Pa%l&t&ah%gff&ﬂ%‘ arﬁﬁun@ oby ﬂéfl%&ﬁﬁhpéa@ﬂ%ﬁﬁdqﬂ tBH (SHdence of a
he group defi ned above is a

Uﬁaﬂbéﬁlﬂﬁﬂdbéﬁtlng group conprising reaction of a WO
21)1) 61067456 PCTIGB2 0 0 5 /11114 9 9 9 -23 conpound
of the fornmula Il wherein Xis the group Z and L is a
| eavA igrtigr espoctwif the presentonpotioncamprishethe aramufaetute df aicampound
out hergei nbef or
f\;@% ‘t;ormhl aF}g w‘ffllgrgtl,lnolyl @%bg}dg’ﬁ/ %rlg)?ectlrf%?%& f 15 A &roeu&f ra]sg defined
atgpvepd R ds RearbekyPpreradting gyouprmkinlggeegmuaf a (tcmn;iohﬁd of the
presence of a. catal cal | ffectiv unt of
famp v isreoaX i SErolpd et g S riea necerpl, with e
céBsRmnd Bethe QM0 AN IR s @%{Q@ﬁ(ﬁl) af sdt Bet RE@RRre wherein PP is

i nvention conprises t e manufacture of a conpound of
a hydoxPiptACHN/2iRHR A lh IPg CRIGOXY P)WFERELTPRL iREE PrRgence of a

cﬂglmil Xt Sive aBoMRf Xg@ﬁ’adgﬁxg l:zﬂ'ﬁgst AP RVRe &%c&f d l§as@

cafr boxy protecting group, conprising reactlon of
Ferthep eepatitepihdepsedendethbedimends of thistpegcessreonipsise the ngm@ﬁapturf! of

cc?r(ﬁ)po%ﬁﬁé {gﬁﬂ? Rﬁﬁlaﬂ/ @J‘n% }&qsnfqohﬁﬂwg fatRRT wh whttdefh.

a group (ii)

(ins sKhsmuhmherC|nbefore wherein P3 is a

: ydrgx¥]ﬁrotecting group and R2 is a carboxy
(Hr ot 8 $HYgr oup, in the presence of a catalytically
@ﬁffexhgmﬁmannunt of a palladiumcatalyst and in the

pr esence % a . base.

(iv)  Xis methylamino;
v) methanesulfonylamino; and
(vi) X is R*SO,0- wherein R* is (1-6C)alkyl (such as methyl, ethyl or propyl), aryl
(such as phenyl) or substituted aryl (such as tolyl). The compounds of formula V may be
converted into a compound of formula I by converting the group Y into the group Z,
followed by carrying out in any order the steps of (1) asymmetric reduction of the carbonyl
group adjacent to the carbon-carbon double bond; (2) removal of P*; and removal of the
carboxy protecting group R?, as described herein. In a particular embodiment, the
asymmetric reduction is carried out before removal of the protecting groups.

A further aspect of the present invention comprises novel compounds of the

formula V.

A further aspect of the present invention comprises the manufacture of a compound

of the formula VI
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Furt her separate independent enbodi nents of this
process conprise the manufacture of 15 conpounds of

wo b@ehensal a V using a conpound of the fornul apdiiGB2005/004999

wherein: (i) X is hydroxy; (ii) Xis chloro; (iii) X
is amno; (iv) X is methylamno; 20 (v)

met hanesul fonyl am no; and (viy) Xis R'SO20- wherein R
is (1-6C al kyl (such as nmethyl, ethyl or propyl), aryl
(such as phenyl) or substituted aryl (such as tolyl).
The conpounds of fornmgla V may be converted into a
conpound of formula | by converting the group Y into
the group Z, follo @. carrying out in any order
the steps of (1) asysus Ledyucd i of the carbonyl
25 group adj acent to tlhe carbponjcarjpon doubl e bond;

(2) renoval of P3; agoXxendva ohA her’ car boxy
protecting group R2,J|\as descri bed herein. In a
particul ar enbodi nént N'tHe asynmetric reduction is
carried out before renoval of the protecting groups. A
further aspect of the preserMI i nvention conprises

ovel _4C ou of. the .faqr a V. 30.A further_aspect .
whEe e BT BT o imfo e T Pttt e o1 - pEager with
Phooptite wit@ P Fdien £ DB WHyaroXy pMWEctidg &0bp 0md40R the group Z as

PCTI GB2006/ 11114999 . -24- F OP4 OP5 OPB N OP7 )g\l \})I
A dptqinpgomptsingsigacsing oy copround gkthe ARy I as defined above,
wWRAAHOX Yo tRE BB 171 20 Ae HQAWRRin Hd IPR a1OSSINEEupMWit a cBRp&ind of
P5 together with P6 forma 1, 3-di hydroxy pr ot ecting ;
thgrfempila Hhig whigksAtihegignp (1p) % sakows hereinbefort wearein &), P°, P” and P

3R RS 575 o SRR Bt D OU/B e

fdrarael, Brdénydroky peotatihg groupgn ¢irequigsenasi dffa catatytingdlywfifictisfe amount

oS P BB S R 2o oo o

I ndepamaen bipéctifdieprysent i@V atibh BEMPHsOH S madnfabkire of a compound
}%gether wth PS5 QrSPQtogether wth P6 _
of the formula VI wherein P*, P°, P” and P’ are independently hydroxy-protecting groups,

or P* together with P° or P° together with P form a 1,3-dihydroxy protecting group, and X
is a group Y as defined herein, comprising reaction of a compound of the formula II,
wherein X is a group Y as defined above and L is a leaving group, with a compound of the
formula III in which A is a group (iii) as set out hereinbefore wherein P*, P*, P® and P’ are
independently hydroxy-protecting groups, or P* together with P° or P° together with P°®
form a 1,3-dihydroxy protecting group, in the presence of a catalytically effective amount
of a palladium catalyst and in the presence of a base as described above. Further separate
independent embodiments of this process comprise the manufacture of compounds of the
formula VI using a compound of the formula II wherein:

Q) X 1s hydroxy;

(i1) X is chloro;

(i) X is amino;

(iv) X is methylamino;

(v) methanesulfonylamino; and
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forma 1, 3-di hydroxy protecting group, in the presence
of a catalytically effective anount 10 of a pall adi um

w@ 2dogyase and in the presence of a base as deseri/gB2005/004999

above. A further aspect of the present invention
conprises the manufacture of a conmpound of the-
formula VI wherein P4, P5, Pg and P7 are independently
hydr oxy- prot ecting groups, = P~ P4 together with P5 or
P5 together with P6 forma 1, 3-di hydroxy protecting

fo]iTe LS a or-oup i rein,
iR OenbireBiCaf RoSalSLER SR Fhflorpioryl, o
(shéh sshpheylyonsubstauted aryp(suchas talel)i Tedcalpouedsasfdodmul s§Vhmay be

| eavi group, wth a coppound of the farmulag I11 i
cqmpdsd oteoabptl f Tofs TRE B R neipspin ot Beegroue 2
fonbeee bjﬂ cﬁf&ingggut if@y&i’ﬂ&’er e @mBvaliondePerrdand Y as described herein.

hydr oxy- protecti ng groups, aor P4 together with P5 or

y g ) ) (

P5 tOdetheerspartiof thegresepfipyeatian eompriscsiayslcomnorads qf ty
fPmeMdpBsL i n the presence of a catalytically effective

anount of a palladiumcatalyst and in the presence of

a baddurtler dwseiraf Becbresbepinvention edreprisseiba manetagigre of a compound

j enbodi nents of this process conprise the
0%@%%?%@%5@2 of compounds of the formula VI using a

conpound of the formHa Il wherein: (i) X is hydroxy;

(ii) X is chloro; IA4d) X is amno; 25 (iv) Xis

met hyl am no; (v) nme esul f onyl am no; and WO

21) 1) 61067456 PCTI fd114 99 9 -25 (vi) X

is RSO wherein R bC) al kylj| (such as net hyl,

ethyl or propyl), ay he

substituted aryl (slich jas t

formula VI may bex” cuvifvented into a conpound of

formula | by converting the group Y into the group Z,

foll owed by carryi ng out in\@py order the renoval of

P4, P5, P6 and P7, as described herein. 5 A further
whapadt® i0d hjdiexypproetitg grome i is dre grouf hsdsinadutalve, and R’ is a

C ounds. of the far.nula VI. furthe spect .0f the.
A D PO BE T 2eton (2 perLe! heioghuIg 1 wikrein X
iscRBownd an@f. if HRafias proup withla ompPBEdRf the formula III in which A is a

group (iv) as set out hereinbefore wherein P? is a hydroxy-protecting group and R* is a

carboxy protecting group, in the presence of a catalytically effective amount of a palladium
catalyst and in the presence of a base as described above.

A further aspect of the present invention comprises the manufacture of a compound
of the formula VII wherein P* is a hydroxy-protecting group, X is a group Y as defined
above, and R? is a carboxy protecting group comprising reaction of a compound of the
formula IT wherein X is a group Y and L is a leaving group with a compound of the
formula III in which A is a group (iv) as set out hereinbefore wherein Plisa hydroxy-
protecting group and R? is a carboxy protecting group, in the presence of a catalytically
effective amount of a palladium catalyst and in the presence of a base. Further separate
independent embodiments of this process comprise the manufacture of compounds of the
formula VII using a compound of the formula II wherein:

(1) X is hydroxy;
(i1))  Xis chloro;
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NOR3 X N10 VII wherein P8 is a hydroxy-protecting
group, X is the group Z as defined above, and R3 is a
W@ 200005M5@r ot ecti ng group conprising reacti on ET/6B2005/004999

conpound of the formula Il wherein X is the group Z
and L is a leaving group with a conpound of the
formula I'll in which Ais a 2%roup (iv) as set out
her ei nbef ore wherein P8 is a“hydroxy-protecting group

and R3 is a 15 carboxy protecting group, in the
.presgnce .0of a catalytically effective anount of a
0%5Iﬁ§5¥@%?“catalyst and in the presence of a base as
(idescX isxacthglbmite; A further aspect of the present

nvention c rises the manufacture of a conpound of
Géhe Fﬁﬂﬁﬂﬁﬁﬁg%@mmmgﬁggn P8 is a hydroxy-protecting

(v OUR is RESBOawHERMIR Ys as6Chaliyn@tch a3hsuteyl, g oR%o'pﬂ),aaryl
carboxy protecting group_ conprising reaction of a
(seehmsplipy Ther sphstitused 4rgh (syahaps (qlyhn Epesqmpounpds of fepmyla,V iy may be
cREHtdd ih® aPohPBYAdWE FBIRHPT Y EdhvartiaO TR Pinté 1R group Z,
formula |1l i'n which Aiis’a group (iv) as.set out
foewed hibedroning auh &y aniyrordeg thessteps h§/65 esyavabefdt e@h ryygnegtoep
- r [ e
PR SR BpRicRRON BN Gl BRe R oy O, GOBRTIGE )
reaaivall of R, aanidsdribed hereipr separtcuddr embodiment, Fheraspremetric hydration
. separ,at i ndepe nt enbodi nents of this process
1568 PPgQX?%sgnéﬁﬂgﬁgfﬁwgwg- conpounds of the 25
f or nylfathék hspe&tiofithegpresengimubndowéonigtdes wovieldcnpounds of the
wherein: (i) X is hydroxy; (ii) Xis chloro; WO
fopmylp\\d1-067456 PCTIGB2 0 0 5 /11114 9 9 9 -26- (iii) X
I's amifiher bdpédt oXtleSpréAtHYRNbMmirkks the manufacture of a compound
met hanesul f onyl am no; and (vi) Xis R SO20- wherein R
of the formgB)Vlilky| (such as nethyl, ethyl or propyl), aryl
5 (such as phenyl) or suybstituted aryl (such as
tolyl). The conpounds ofl fornula VII may be converted
into a conpound of forgula | by €Bnverting the group Y
into the group Z, fol sed by rying out in any
order the steps of (1) rlenoval [of P8; (2) asymmetric
hydrati on of the carbgp-sarbondgubte bond adj acent to
the ester group COCRS; | ang removal of R3, as
descri bed herein. Inxa™my rcul ar enbodi ment, the
asynmetric hydration

VI
wherein P? is hydrogen or a hydroxy-protecting group and X is the group Z as defined
above, comprising reaction of a compound of the formula IT wherein X is the group Z and
L is a leaving group with a compound of the formula III in which A is a group (v) as set
out hereinbefore wherein P’ is a hydroxy-protecting group, in the presence of a
catalytically effective amount of a palladium catalyst and in the presence of a base as
described above.

A further aspect of the present invention comprises the manufacture of a compound
of the formula VIII wherein P’ is hydrogen or a hydroxy-protecting group and X is a group
Y as defined above, comprising reaction of a compound of the formula IT wherein X is a
group Y and L is a leaving group with a compound of the formula III in which A is a group

(v) as set out hereinbefore wherein P° is a hydroxy-protecting group, in the presence of a
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10 is carried out before P8 and R3 are renoved. A

further aspect of the present invention conprises
woenehemasgrpounds of the forrmula VII. A furthepcEeB2®E/004999

of the present invention conprises the manufacture of

a compound of the formula VIII F OP9 N OO X~-N 15

V11l wherein P9 is hydrogen or a hydroxy-protecting

group and X is the group Z a2’defined above,

conprising reaction of a conpound of the formula I

ei.n is the graup and is a.l aV|n u

ST eBrsbaaontt o AgaFsupsyiand ip G pienchsd pEa e
F@itid Befa¥ake ASepeient BmBottimbiRs 6f thRgkevess srist the Bhnhifctare of

hydr oxy- rotectl\gy?roup in thefpresence of a

C%rawoamw b¢ fymale\aysipg acaBRATndAat the 19amvladh whereiat al yst

O?nd XNs hfiRoRr esence of a base as described above. A
urther ‘aspect of the present invention conprises the

(ilanuXagehlere; of a conpound of the fornula VIII wherein

[ gen or a hydroxy-protecting group and X is
OP? ily%ﬁ%@ Y as defined above, conprising reaction of

Oa)coXpmumdwbmﬁmhe formula Il wherein Xis a group Y

nd L is a avi ng group with a conpound of the
(‘sor miteiiappsulio ﬁeﬁylmﬁ‘?h ﬁ is a group (v) as set out
(Her eXnbRiSw,©- wheree R iB91-66)atkyh sdeiDxymehy] ehyliongropyDidryl

in th resen e.of a 1 1 61067456 PCTI . GB
(0gh 3syphebyIg opsubstisyied é&yggy%l %Sé f) 3@? EpRQrad %ﬂfzofaﬂleuq%)gﬂémay
b®adrvedédimcAdoMpoahd &Nrila § BRcaveSRRGR Rbupdy m§ ehe group Z,
Furt her separate independent enbodi nents of th

fllogied b carpyipg putdn Weorﬁ%mhﬁ Hens of £l aemovad ahde ﬁfPéeC@ﬂg group P’ if
pfc@éMh@(ZYhh% g(‘&fl I{kqiﬁa&ioxy, elongasfctégn(ilﬁcgﬂ'guésadegérlbed herein. In

wher ei n i's chloro;, (iii)
a gaitisulanémigndirgéng,) P Xs 2 bydmtm;rbfammrow
A further aspect of the present invention comprises novel compounds of the
formula VIII.

A further aspect of the present invention comprises the manufacture of a compound

of the formula IX
F
L
NN 0N
/“\ =
X~ N

wherein X is the group Z as defined above, comprising reaction of a compound of the
formula II wherein X is the group Z and L is a leaving group with a compound of the
formula III in which A is a group (vi) as set out hereinbefore, in the presence of a
catalytically effective amount of a palladium catalyst and in the presence of a base as
described above.

A further aspect of the present invention comprises the manufacture of a compound

of the formula IX wherein X is a group Y as defined above, comprising reaction of a
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(v) nethanesul fonylamno; and (vi) X is RxSQRO

wherein R is (1-6C)al kyl (such as nethyl, ethyl or
wEr@pyéuse aryl 10 (such as phenyl) or substi tetBdB2060§004999

(such as tolyl). The conpounds of formula VIII may be

converted into a conpound of formula I by converting

the group Y into the group Z,, followed by carrying

out in any order the steps oﬁ (1) renoval of the

protecting group P9 if present and (2) ring openi ng
c%rée{pouxg Of ‘hﬁ% nnuﬁjagl‘riit%rhgu n?r( (fse n%rogé ’Y a%?i 1E)8‘?eav1 %%E@}%Sﬂg%ya
cqmmiuad ot thg fgnmuleplll ihwhich Aiist dﬁgbums/p))&ﬁtsetofut hdreinpsfereeintthe

i nvent on s novel 0 s of the rmul a
PATIE O gy any BERe Hgput RER B BORRT ity and B1iPe présence of a
b&se MNPk HEeSs ;)zhr@te myé@eﬁtmo@ﬁnemswfm@pmacss eém;sﬂib@ the

formul a | I X wherein X

mgpfagiute oégoraeqqnﬁ@af % Bv@ulaé?}nﬁﬁmg@ REPPEULY] tbmfoaﬁula II wherein:
Oyonpgqpﬁ&é%xﬂ;he formula Il wherein Xis the group Z
IS a IeaV|ng group with a compound of the

(lf)or rﬁillfachwlp, in which Ais a group (vi) as set out

re e, in the presence of a catalytically
Ohffe%??%é%ghnunt of a palladiumcatalyst and in the
(ipr esBnemetbflamilgse as 25 descri bed above. A further

spect ,.of tﬂ§<ﬁresent i nvention conprises the

nuf PRI B8 Sund  of the fornula | X wherein X

(Vip axgs RIFD,0- ahedtf Riedl-600RUS] (sach@yh&hylgeth@ae biopil) afryl

WO 21) 1) 61067456 PCT 005 /11114 9.9 9
aewdﬁﬁ ]%P s[ug%tlt?tsﬁi Al GG%\ asiplgPeilhe s@mgouadwfcfa@lﬁﬂ Bhapay be
cénvbﬁe@mtoeeaefdnﬂﬂuga StBri1h Db corvenme wdhefp ¥ hito iRz,
[1 i-n which Ais a group (vi) as set out

fqil@rW@fi 0] émrl@g oytnn eyeordgrrtbassiensef af (1aawaragtye hdsatiop of the ring

czﬁ{)&?ggrby éd Qlﬁd &P:E?H%lggk HAeE B don éi%ﬂg aE HCSEIh&d herein.

presence o ase. r separate | ndepéndent
Iremmdcmmochﬁnemh ite> gsyowess hydnrpoen seatried oﬁt preom ¢ ladmlyais

f or ﬁ%r@%’le]rn g%nwgﬁoetl tﬁ]eeprgsgﬁ?u y(entllo%< ﬁcl)’lrg;:; gxynOV(: n%mé’l?ﬂgdsogf t}tlehe
farhmubrIes
A further aspect of the present invention comprises the manufacture of a compound

of the formula X

wherein P'® and P are independently selected from hydrogen and a hydroxy protecting
group, or P'* together with P'!, or P'' together with R*, form a 1,3-dihydroxy protecting
group; X is the group Z as defined herein; and R* is a carboxy protecting group comprising

reaction of a compound of the formula II as defined above, wherein X is the group Z as
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(iii) Xis amno; (iv) X is nethylam no; 10 (v)
nmet hanesul fonyl am no; and (vi) X is RxSQZO wherein RXx

wo 3200640676€) al kyl (such as nethyl, ethyl or propytd/GB2oogh04999

(such as phenyl) or substituted aryl (such as tolyl).
The conpounds of fornula | X may be converted into a
conpound of formula | by con¥§rti ng the group Y into
the group Z, followed by caffying out in any order

the steps of as (1) asymmetric hydration of the ring

r bon- gar.bon doubl e bond and (2 dr.ol [ nder, , .
i Bt SRl Y08 Bo oy iha B Bl g P iR r AR A i
a Pup j(\ﬁg |a§l§ett Qﬁﬂfé@éimﬁra Mg&e}n@é_@/m: :i:r@ iﬁdﬁﬁérﬂlbﬁt%eie‘éte? from
carril e ou prior to ydr o S. ur r. as ct. .o
hydseeenaad & By PRy RISCBRe %rB\‘Rar‘?}/?eoéf’%?H\?éW“[S 8?&8{%5 Sofihydsexy

proREARY SolipKin thelptsERRof A3RAGHicN cFb&ivie %ﬁ}%ﬁﬁktofia?)\mm&rﬂ Batalyst
conprises the manufacture of a conpound 20 of the

aridgp ithel presgnge arigsegprdeggrbed spoye- X N X wherein P10 and

P11 Qre..d t .

nydr SE5is? SPGB drkc b RBl G AT P PORERARLA compound
ofthe foymetal?e whedetnP' Rand B bamniralefign@entlypelbrost fropr Intdeagen gy a

2 roup;.. X is the,group Z def igied reji.n:,and R4
o Rei i bk MR Cotnt Sl ShliRe Mm iy
diaydroxpprondting grolig X Brinugraupl ¥ aadefitefiihaeth; abdRis awhboey n

X is the group.Z as WD 21)1) 61067456 PCTI 0005, .
IO HAEIGU cgmprighE ReaBIn AL SHOPSIY iy o VB Gs 2
g 0H ¥as defihddl dboGOMATURA 18virielRolfp) Wit lad ombburdb kY fefinvfla ITT in
is a group (vii) as set out hereinbgfore wherein PLO
whis APie aBreHpd Vithtepleand bereinpelors veoradw Pt apdt RysdPdmendcaty
scedBUH N Yy REAEHH MY Gk P PRtecBEg 1500, P 9E BREnkif PP, or P!
forma 1,4%-d| hydroxy protecting group, in the _
togethsewigeR 6 fform & hBaliydraxalpreteating graupyia thaprasencodl acatalytically

BB SEL P RO AT BB syt
indepeadént embodinents ©€ thig precasmcuipct theenai fatucoofroupdunds of the
formula X using a compound of the formula II wherein:

6] X is hydroxy;

(i) X s chloro;

(i) X is amino;

(iv) X is methylamino;

%) methanesulfonylamino; and

(vi)  Xis R*SO,0- wherein R™ is (1-6C)alkyl (such as methyl, ethyl or propyl), aryl
(such as phenyl) or substituted aryl (such as tolyl). The compounds of formula X may be
converted into a compound of formula I by converting the group Y into the group Z,
followed by carrying out in any order the steps of (1) asymmetric reduction of the carbon-
carbon adjacent to the group COORY; (2) removal of the protecting groups, as described
herein. In a particular embodiment, P'' is hydrogen.

A further aspect of the present invention comprises novel compounds of the

formula X.
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of the formula X wherein P10 and P" are independently
sel ected from hydrogen and a hydroxy protecting

w@r@epe746¢ Pl together with P11, or P11 toget heeT/@aBR2095/004999

R4, forma 1, 3- dihydroxy protecting group; X is the
group Y as defined herein; and R4 is a carboxy 10
protecting group, conprising 4fpgaction of a conpound of
the formula Il, wherein Xis a group Y as defined

above and L is a leaving group, with a conpound of the

f or melighdr i NV r

her ei nbee%r:l)rdgbév\lﬁgr ein %r%le'gﬁso?tlﬁ I%tl§%gdéﬁp% ge'?ﬁ)ftﬂ% rocesses

dewribed hgve mhercinthie shgsing aaterial ofyfamanty ps chteioed fngm grcompound

09fhe|?319nutléjﬁﬁt her with P11, or P' together with R4,
forma 1, 3-di hydroxy prot ecting group, in the presence
of a cat aI ytically 15 effective anount of a palladium

catal yst and in the presgnce of a base. Further
di ments of this process

separate independent
conpri se the manufact ure”of conpounds of the fornula

X using a conmpound of the fornula Il wherein: (i) Xis
hydroxy; (ii) X is chfforp; 20 (iii) Xis amno; (ivV)

X is methyl am no; (Qg Lhanesul fonyl am no; and (vi) X
is RSO wherein i ¥ (176C) al kyl (such as methyl,
ethyl or propyl), aryl xfsuch as phenyl) or

substituted aryl (such as tolyl). The conpounds of

by eamiiRgovt oneyr nere chemisakreatives forrexample casshommoh anfy of Schemes

LRSIt A ARG R e BBl o
fcamjatmﬁatsrﬁ bromdlihjtdrary -0{4- ﬂ?ﬁoﬂ????ﬁgs@?%%ﬂ?ﬁﬂﬁ@ ;ﬁgﬂ isto
@&‘“8 %b@%?’?ye‘}‘&fz'huorf’ ea%ér'fqp&n.‘/é&yr%aﬂ( : qa X@%’J}”

bto‘smhatmshomeaxanfplé ith NebroABRRGHhimiflc fBMPT €sent i nvent i on
conpr.i ses novel conpounds of the 30 fornula X. WO

21) 13 §4iiEsT aspsc it tegpescot ipvention eqmuprisgs govg! conggpupds effies
fdrhdRAe nﬂﬁﬂ&ulﬁ%@&'c%ﬁ&&d@%f fopﬁul'a WEPLHO @orCeQﬁ;gHes e any

of the processes describ above eréint tarting

Stheere-taf- fbprombwmfalspwromsl 20@1 -gicthytNFmethy laulmyfaoumgdpyrofiidine;
S-tlgcﬁ)-j-@{-ﬂy&gpl?&yl)- -1s&}“ropyl&-(N-methyl-N—methylsulfonylammo)pyrlmldme;
5-chloro-4-(4-fluorophenyl)-6-isopropyl-2-(N-methyl-N-methylsulfonylamino)pyrimidine;
5-trifluoromethylsulfonyloxy-4-(4-fluorophenyl)-6-isopropyl-2-(N-methyl-N-
methylsulfonylamino)pyrimidine;
5-bromo-4-(4-fluorophenyl)-6-isopropyl-2-hydroxypyrimidine;
5-iodo-4-(4-fluorophenyl)-6-isopropyl-2-hydroxypyrimidine;
5-chloro-4-(4-fluorophenyl)-6-isopropyl-2-hydroxypyrimidine;
5-trifluoromethylsulfonyloxy-4-(4-fluorophenyl)-6-isopropyl-2-hydroxypyrimidine;
5—brom6—4-(4-ﬂuoropheny1)-6-isopropyl-2-chloropyrimidine;
5-10do-4-(4-fluorophenyl)-6-isopropyl-2-chloropyrimidine;
5-chloro-4-(4-fluorophenyl)-6-isopropy!-2-chloropyrimidine;
5-trifluoromethylsulfonyloxy-4-(4-fluoropheny!)-6-isopropyl-2-chloropyrimidine;
5-bromo-4-(4-fluorophenyl)-6-isopropyl-2-tosyloxypyrimidine;
5-10do-4-(4-fluorophenyl)-6-isopropyl-2-tosyloxypyrimidine;
5-chloro-4-(4-fluorophenyl)-6-isopropyl-2-tosyloxypyrimidine;
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HONiPr 5 Xl by carrying out one or nore chem cal
reactions, for exanple, as shown in any of Schenes 1

wo 2006/067as6 as il lustrated in the Exanpl es her ei paf/G82005/004999
In particular where the conpound of fornula 11 is
5- br ono- 2- hydr oxy- 4- (4-f 1 uor ophenyl ) - 6-i sopropyl pyrim
dine and is obtained from 3
2- hydr oxy-4- (4-fl uorophenyl ) 8- sopropyl pyri m di ne
(fornula XI') by 10 brom natlon for exanple with

PSSR s 6oLy O lop R Bl oyfiaine:

5fUﬂ(ﬂm}Hé(Mﬂ];ﬁoroBIiérIyll)Gflulsapropﬁl\é%inempﬁﬁmzupglﬁmﬂfme‘ gr rru: a I6|
B N

s%hm W@-@MBﬂo éiiyl)as lso;ﬁfpﬁctomgmﬁémido@ mameawyl) 6- i

SO I -2-( | sul fonyl am no) ple m di ne;
54n uoromethylsulfonyloxy 4 (4- ﬂuorophenyl) -6-isopropyl-2-meth am1nopyr1m1&1ne

52:Ghb Qr(@ o %hédw% QQ@%PM' L. m@ﬂmb%ﬂ?&ﬂﬂm@o;‘y”‘nﬁ@h@yl

nmet hyl sul f on
55o0do-444- ﬂwrommhlyi@wm@m2dx§thmﬁmfonylamrr®ph@mﬂn)e, 6-isop

Ty L D SRR S

Sdriflegromethylsulfonyloxy-4- (4 ﬂuorophenyl) -6-isopropyl-2-

rq%ﬂfgggsggﬁny(‘fmlfnwy?{rﬁgﬂlgnyI ) - 6-i sopropyl - 2- hydr oxypyrimd

sfbr@hbm(&ﬂ%ofoﬁhéﬂy@os Bppepylld-aimop@fhiding - 2- hydr oxypyrim

5504%{‘} fBeropRans 10 SoRTOMY 2 R iNEior ophenyl ) - 6- i sop
5&9% 424 M46FoBKIRNLE- ﬂb&bﬂﬁa émas@rmmémeélanﬁl u oropheny

|')-6-isopropyl-2"-chlorop i ne;

SdtBucromg ﬂﬂ#&*’dbﬁ@ﬁy@“)ﬂl@W@é@ﬂbwoplz@PEW-Ia@?r@pyfrlm@nedPfhi the

tst
@S ]Fﬁrero 4- (4-fl uorophenyl)-6-isopropyl -2-chl oropyrim
di neA fu@lger aspect of the present 1nvent10n comprises novel starting materials for

ogta}nﬁxigfclfum??hﬁ s olgﬁne%u célydorﬁg, é"r eg(llrylp S\t OPQ)%] gxy) 4 %4 I'sop

oropyrini di
ﬂnmphélyoﬁlfsbptopﬂmhmﬁin): (ﬁrmsla pippy

b o BN T Fpa s Yontien FaBRsiseYA Prosest SRR Mistipmp 2

gdlrﬁﬁy -4-(4- ﬂuorophenlyl) -6- 1sopropy1i) rimidine sald process comprising
chl oro- uoro % -1s0 yl - 2-tosyl oxypyr i

ahieastioa of v@ylzﬁﬂm%h%v% wnbéﬂm@.ﬂaﬁ b@m@nﬁ 1 tphuengtogieg 1-(4-

flachbphenyl)-4-methylpentane- 1,3-di lytion in tol d
u Fhefnlyl}orrg?re{lﬁg?n asrbe fon;l/olnce»iili/ail qu(lho-nfllnuoo?%lpe)h%nnyl )-6-isop

b) wpgﬁlonzﬁ said yolatigmpiy rt<'|>lmtrx§|w1é1 urezgandiydragenclldridd ip isopropanol.

or ?ng{,‘%ﬁgf%u yS S[g{agg nréee?? %R‘X ShlosrtJa?{g]gfyolnp §Rx}ﬂe s?grtngg mﬂgrlals

eﬁﬁcieylllﬁavmdlsmﬂe neeldltdllsnme tﬁe mtehmedlate 1-(4-fluorophenyl)-4-methylpentane-
1:334}8#%5%%0 lgqrng ﬁsgpergs)em? a5 A SO ve r? BXtIh sgepgelthe)second step is generally
carried out at elevated temperatures, for example at about 80°. Suitable conditions for
carrying out this process are as illustrated in the accompanying examples.

The invention is further illustrated, but not limited by, the following Examples.
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5
5-trifluoronethyl sul fonyl oxy-4-(4-fl uorophenyl)-6-isop
wo opyleAséret hyl am nopyrim dine; 5 PCT/GB2005/004999
- br ono- 4- (4-f 1 uorophenyl ) - 6-i sopropyl - 2- met hanesul f ony
 am nopyrimdin e; 5
-1 0do- 4- (4-fl uorophenyl ) - 6- |§9propyl 2- met hane su
[ fony | am nopyrimi d ine;
5-chl oro- 4- (4-f 1l uorophenyl ) - 6-i sopropyl - 2- met hanesul f o

n nopyri m di ne;
Egi/gtn?ig:lluoromethylsulfonyloxy-4-(4-f|uorophenyl)-6-isop
ropyl -2- 10 net hanesul f onyl am nopyri m di ne;

AR tupeTSE M-(§ Brdnk di9 (D Abe0henyB-6-HSepomMyyirinAdiard-yipdyr i m di
ne. ) L . .
ms&w%%h%emfomls? S tanA 30 Bme -G By RresBipe paladive (O

(1@1 h% 0.250 mmol), tert-butyl 2-((4R,685)-2,2-dimethyl-6-vinyl-1,3-dioxan-4-yl)acetate

or o- 4- 4- | uor op hen¥I -6 i sopropyl - 2- anlnopyrlnld
(q4ﬁéng, arnf mmol) water (5 mL), N dlcyclohexylme hylamine (0.530 mL, 2.50

nﬁi]otl)r hxﬁd NH- Qﬁ%ttﬁiit’ﬂoﬁ{{ér&%@.‘(ﬂ 191&)’w4s ﬁe‘!itefdlaH@ Et‘i}Pe!Blea@Xb I @ndelsﬁﬁogen

ropyl - 2-am nopyri m di ne; salts thereof
fofr fipurdays. Adyewktursf wasrtberpcilblé,@rwnh ﬁh}érawt@ﬁn (blornb}, ivenges (10 mL)

oS 4102 0 Lo L R TR L
e)ftfauted &pﬂn&lﬂ»ﬂ heefaté €apkp pg/ﬂembmbnied lorganicfpbasesivareXydshedwith

w%{e%bé)ggtﬂ? t he asgﬁg@t}g{n} (‘r?ngcjfnrt]r\ét% tflb\?ar}ug Por?l\rle 3 }gécllow oil
chialhia) Yorfle {otidb.| Tk ﬁﬁttelaydvasa@sd)rs&pm@mhwgdl fHrelighalisalution in
@rocess conpri sing a) reaction

YiRgptate. @P@B\f%ﬁfé&fé&@%%@ﬁosmﬁ@t Ryt ctbyliggetals dhisohgrane

ltaghdl@riﬁcréa‘?,m%'ty 80% e(lﬂd acetate in hexane, silica column 25 mm in diameter and
fluoro 4-met h Eentane 1, 3-dione as a sol ution

2501mﬂb1|nthlékgét) tcamldb‘?rtﬁé%( 2(IR-5D-6sGE -6 (4ufluespplienyl)-6-isopropyl-
I
BB RED) Bl o

yBtcaratesoffthofmrmsulapl e starting materi al s, 25 eff|C|entIy
avoi ds the meed to isolate the internediate

1- (4-fl uorgphenyl)-4-net hyl pentane- 1, 3-di one because
tol uene i g present as a solvent in both steps. The
second steg s genersat’ly carried out at elevated
tenperatures, for gxarfpl epat about 80. Suitable
[ fOor ~Cakryiag ut this process are as

il lustrat®d Tn the acconparife exanpl es. The

I nveriCi her illustrated, but not limted by,
the fol lowing Bxanples. 30 WO 21)1)61067456

PCTI GB28%85:11114999 -32- Exanple 1 A mixture of

N- ( 5- br ono- 4- (4-fl uor ophenyl ) - 6-i sopropyl pyri m di n-2-y
[)-N net hyl net hanesul fonam de (1.00 g, 2.50 nmol),
(Herenafier refered-th at BENMD os pwhitesqial (Redingm THB)isolated product was

spectroscopically identical to the compound BEM described in International Patent
Application, Publication No. WO 00/49014.

d

The compound BEM can then be converted into rosuvastatin calcium as described in
International Patent Application, Publication No. WO 00/49014 (incorporated herein in full

by reference) as follows:-



10

15

20

25

30

5 (131 ng, 0.250 mmol ), tert-butyl

2-((4R, 6S) -2, 2-di net hyl - 6-vi nyl -1, 3-di oxan-4-yl ) acet at
w@200646748y, 2.50 nmol ), water (5 nl), PCT/GB2005/004999

N, N- di cycl ohexyl et hyl am ne (0.530 ni, 2.50 mol),

and N, N-di net hyl formam de (5 nL) was heated and

stirred at 50C under ni trogeﬁ3 for four days. The

m xture was then diluted with ethyl acetate (11 nli),

water (10 nmL), and acetic acid (0.2 nlL). The organic

glli;? L :CV%I\%?? ﬂ gZ ngnrt h?3 55‘ 1%1 e\’&(’)rﬁl%)sstll@%ﬁlzn%gl\gé?ﬁ)lfl%{g 8tmosphere at

4(0CY A2 PRARSESoriveLRl (wasﬁw daphddad ovat38miadies Wlihe rebll @At

brine (10 nL), and concentrated in vacuo to give a
soymomowmtammg:@ﬁ temipsratye gbﬁecé@ﬂ?@s Thpigtupgay s stizied wied°C for
3 Qour ht%r? gocﬁ ncIe tg) Zét¢ i flﬁl(\edgs 81un}hlf roguﬁmfl gé l5 %ﬁp)nwas(aéifl}(p Xnth

sti@itukg/dn 23e€hid Be hﬁxtuﬁ:ab@saﬂai fodl ﬁl@ﬁ’d&iﬂldxﬁl brikAHoaAKI258C t Sodium
20% et hyl acetate in hexane, silica colum 25 mmin

chigrided dre) siasiaddsd ambthamixtrchiasgrelrd to-5¢ ever ang hpurp ufficient

o Rt ARSI 7B S -
5°2? tﬂiaﬁlﬁb%yd pH. pf R4 ttb 41& amd 416 n)dkt)lmmtl at thfs thh;&:rito:rerfuﬂ fAmknutes.

20 (hereinafter
Tl?eewmr% ¥at @l%demtﬂea@r 50 wawt@ aéoﬁ Cdo gpeawerpyersTiihe lower
S [ | Yo
R P e T R MET o e
remapllirigmﬂutmn andPthigImigtatd oas ﬂ\lkmred\m}o@@lﬁ 4 90drdagerith éO%ompjhwardine

M can f hen be con ol rosuyvastatin calc
Bt Belsr T 38 Tt s s sl R ASh A MRt o0 Ser a0
mﬁ’hh&ls laf@bra e at W @R &R Aot DO ERERA! 511116 @nﬁﬁfeﬂbd@ thdh cooled

full b%; reference) as follows: WO Zt) 1067456

toCE| jnutes aubogintaingd apthis tempgretugstfo (mitey. dhe @ﬁldtant
PSRy g3 SRS 8o T g, v
1sml&sm@tdylenhrm\sellt of3ic mompriuad of ﬁ)rmhka IVeBUEMeNH; "} olastiiiehynder
ve\nﬁglgnqtgfl ?’!pgg Sth? 4 @V\e/g/:a%l{ltleuoru(se soacflurg i)gdrto%dgr%c 44 mBewaTa(yi(EelZlirto a
stirred mixture of the methylamine salt (6.0 g) in degassed water (30 ml) at 20°C and the
mixture was stirred for one hour. The mixture was filtered and concentrated under reduced
pressure at 40°C until 24 ml of distillate collected. Water (24 ml) was added and the
mixture again concentrated under reduced pressure at 40°C until 24 ml of distillate
collected. Water (30 ml) was added and a solution of calcium chloride dihydrate (1.03 g)
in water (6 ml) was added dropwise at 20°C. The mixture was stirred for 45 minutes and
the resultant solid filtered. The solid was washed with water (36 ml) and dried under
vacuum at 40°C to give the calcium salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1]J(3R,5S)-3,5-dihydroxyhept-6-enoic acid.

" Alternatively the compound BEM may be converted into rosuvastatin calcium as described

in International Patent Application WO 04/108691 (incorporated herein in full by

reference) as follows: -
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3 hours then cooled to 25C. 1. OM sodi um hydr oxi de
solution (9.5 mM) was added with 5 stirring at 25C and

wo bmenimsair e was stirred for an additi onal oneptwgB2@5/004999
25C. Sodium chloride (4.7 g) was added and the
m xture was cooled to -5C over one hour. Sufficient
of a solution of 1M hydrochlg ic acid (9.5 m) and
sodiumchloride (2.4 g) was added at - 5C to achieve a
pH of 3.4 to 4.0 and the m xture stirred at this

BEE’{'@? r()%* WhE %s%[veé ec@ﬁ%ﬁﬁl‘_e égqﬁg) 4)6)5(*3I tffen ‘Eleﬁ t 8 yflﬁbeffore

m Al ive 't vvo
grladwad add1t1<6h dfdydrochlasc S(quéﬁ QﬂM,CBS&ﬂ)ﬂatdlS%aThkedsultmg solution was

stffar P Tl e ot comitesd Bl Baslefionc Sofi STy foEe
(120@33m1¥R%6 st ¥t 2BAT Bfd ths Sdsulting mxtﬂrmhea af(this kxﬂ@e}amslmil
added at -5C and the m xture was warned to 3

thRTRGH IS WaATRPMPRtH Afyrets BdredhlasicpgigdbMAar %ddﬁgfo s the pH of
th@ AU fiESto gﬁ}e THe$b1dfién Wdlgthﬁﬁ uf@Rk&fhced ﬁesqg}eqyﬁﬁBaﬁ'O<4O°C)

m nut es mai ntained at this tenperature f
until appresimatiiye1(0ad wif acetrmitfife/ ki lhd\hasn EmOW@bt\Hdteb@l 00m1) was

acfcfe? Srclf? 51 V\ﬁpatlﬁn contmS hc{s unti ?%urf a? ?(S(Prrllll otf etoqgt{' feh eg[err?\a)d bee

M ne saf comnpouh d
reafovédyr T rasmt\ﬁg(rﬁlxtwfe wad\merad thyeagh d i ltedpadndue Iﬁltemasmmwlth

at C.(3..87 8°/vv/W S sqdi.um OXId (5.44
wites C it rsemncati A4S e aRE ki Ot Ho o Ry P e
clidide diByd?at@]3.073) degass@d sudter 1G3RinMdin@inindbe ARctidnhRixture

m xture was stirred for one hour. The m xture was
atf38t4léked and concentrated under reduced 20 pressure at

Tﬁ@@aé{ﬁh'nhlxt%f'c Whs @fred ot bl thleifth § SRR 4t 364E then\tBbIRE t&ﬁﬂc%a

was added and the m xture again concéntrated under
stireed @t thib tpmesrsmreefoaa furder Lmin] Thejrenylting sugpension v diltered,

wgs%leh %t&l%h rpkgbma%ﬁdgir c{\gag?v]?a(%gggil%m?lu&mg?én ) ﬂcr)]qqg)pyl-z-

[mmhylembjb}dsdﬁooﬂ\)urmao]ayrnﬁw -STHERPRN3A- éth\dIQX)‘E}tepW 6-enbif asid
S m nut and,, the resultant solid filtered. The

Cai%]"?’d%?@\%ggé"dw%g}’h water (36 m) and dried under 25
vacuum at 40C to give the cal cium salt of
(E)-.7-[4-(4-fluorophenyl)-6-isopropyl -

adasdpNAYShet hyl sul fonyl ) ami no] pyri m di n- 5 yl ] (3R, 5S) - 3,

5 di hydr oxyhept-6-enoic acid. Alternatively the
ound BEM nmay be converted into rosuvastatin

BEM 0@m ‘a@s @l&s@lﬂefl Feapetontirile 4t €0 heti 497 thewggogted to 35°C before

R e A R R

sti?@ﬁla%?’(ﬁnﬁmlmﬂd’@%h waBebnipiit (20 c@gdd s °@diBsthenasetonitrile (8
B Genalpe e OB BtieB Ly PEMERE e 10y Cal By Fehing
mddke sifed dtelsis tehipegingo Lntilitasred@bn vaik kompleteata q3adus thmﬂol:hloric
a ; h&)r g\jagtésl gdrglec\{v? Y d_();u%%le: p{-Ieof tthr]aesrc}lu(t:lgr? ltoegpptrog(lr%astgy pISﬁ8|5 Water
was added so that the combined volume of water and hydrochloric acid (0.1M) (from the
previous pH adjustment step) added was 100ml. Toluene (125 ml) was then added and the
mixture stirred at 40°C for 30 minutes before it was allowed to settle for 1 hour at 40°C.
The aqueous phase was then separated from the organic phase at 40°C. The aqueous
phase was distilled under reduced pressure (53mBar, <40°C) until the volume was reduced

to135 ml. The resulting aqueous solution was filtered through a filter pad and the filter
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(1.0M 38ml) was added at 25C and the resulting
m xture stirred at this tenperature until 5 the
w0 ea6héass was conpl et e. Aqueous hydrochl ori c aed™Gcei0ws004999
was added to adjust the pH of the solution to pH9.
The solution was distilled under reduced pressure
(52mBar, <40C)  until apprOX|gater 100m of
acetonitrile/water had been rennved Water (100m ) was
added and distillation continued until a further 100m
e
e SR A St BT R e s R RSO S Sl L P
v@lmh efitheirdshltihg aqwoes solBdndiyas 4 Ae nd . Highif solitroatvess hbaed ©dl0°C
bef ddi t n of l.ci um
be Iie 61815: &8“ 8? ;hipaat é’f (J c16171 c)h?onrsgl &b{‘%d%f‘ %0%3111} WSR%Q9 5ml) over

2(Bﬁlm MaintiRiifg Ak fdadgor ﬂn&u&eaﬁ&-mgmf xture at h38 41 C.
The reaction m xtur was, stirre or.. urt '
ThE AR KR W10 £ 23Ec o mia 407 G thi Sqafao 30 Can

stirRAREHH tdfBerh@fe Rr § WIHHBLT 5ndiRMTRe redilBng QEPésioRGvas ﬁltered
suspension was filtered, 15 washed wth water (3 x

wathgd pithgted (3 éé3]_ﬂ8 a@fi\(}ged to give (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-

[rﬁgﬂylﬁ‘n ?}ﬂ!ﬁfﬁ)ﬁ*lﬁ ?Qﬂgﬁ%ﬁ@ﬁ ’ g'l gﬁpfbﬁ.l@?l ﬁl%gdrori/h(e t-6- en 1c ac1d

c@clumhyldr(b%%@im%s@mgtb, 8t y:ield):al ciumsalt (15. 89 84%

U RAE: 42000 TN 13 S SRR AR R T a0

(sbefiEye 3.491adup! 3. 54@| mpn 70 mhyidy achl@rirp 63 did( OHP3MN (dd,
The resulting solution was stirred at

1%)5(?:231& |t2ﬁ)t7h7e1 @i on was conpl ete then cooled to

[ERGH RMR D&Y ca?r%tdﬁﬂﬁ 419 @v/‘ golutmn)m wap estsigehdbedor e
sodi um hydroxi de (1. 0OV m) was added at 25C and

DMOF2%6E@)t i ng 25 mi xture stlrred at this tenperature

gg&éf %Pe Qpaction was conpl ete. Aqueous hydrochloric
% &y@ was added to adjust the pH of the solution
to apprOX|nater leO 5. Water mas added so that the

onbi.ned val and h ochlorl aci.gd. (0.
TheTane etenat s S Gk ar e D lamsminaad s
mé(QHhethahedulieAanidd s Hﬂ)t)nnw&s fbh&ws added and the

m xture stirred at 40C for 30 mnutes before it was

allowed to settle for 1 hour at 40C. 30 The aqueous

(1P h asg SRR NI SOluiGPEY h%ﬁ)%erf ERSRdenR 15%1%5}&0@ HREE! ﬁtmmoles)

The aqueous phase was distilled under reduce
wm @;dsdj toea {tB@ABaKureof0@)(7 R i 12% hemelsis)and l\nﬁlsﬂucemesd) -4-

bRy b SR E R by 20 ARERY BRN A7 B T e
WRGEA@EIIX016) Bi4O8d ther3doled sdreef CniTthh revaltart peseibiteiomnis keliected
b%{trg IE)II;] gnda \gelilsﬁ 1t£ (c?i ﬁlt etﬂer (% th) o’ilhe sollllﬁlﬂ\]zvats I?igctiedttlg %vater (60 mL)
and saturated aqueous sodium bicarbonate solution (10 mL). Further solid sodium
bicarbonate (16.4 g, 195 mmoles) was added portionwise. The mixture was diluted with
acetone (40 mL) and ethyl acetate (80 mL). The organic phase was separated and aqueous
phase was extracted 2:1 ethyl acetate/acetone (3 x 120mL). The organic phases were
combined, washed with brine (30 mL), dried with anhydrous magnesium sulfate and
concentrated in vacuo to yield 4.8 g of 4-(4-fluorophenyl)-6-isopropylpyrimidin-2-ol (64%
yield); 'HNMR (400MHz) (CDCl3) § TMS: 1.41 (6H, d, J=6.90Hz), 3.08 (1H, m), 6.69
(1H, s), 7.17 (2H, dd, J=8.60Hz, J=8.60Hz), 8.14 (2H, dd, J=6.65Hz, J=6.65Hz), 13.57
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vol une of the resulting agueous solution was 170 m.
This solution was heated to 40C before addition of a
wae alogbéass of cal ci um chloride di-hydrate (3. 0580T/GB2005/004999

water (29.5m ) over 20m n, maintaining the reaction
m xture at 38-41C. 5 The reaction mxture was stirred
for a further 15 mn at 40C, ,fhen cooled to 20C and

stirred at this tenperature “88F a further 15mn. The
resulting suspension was filtered, washed with water

(1%%%. ffﬁ%%%ﬁ%g@%g%&%%%ﬁ?ds% C 5By 232.1012, found

23nesisBylscaat upbsubiftoatigmwitna} fyrthenpudifitadory| ] (3R, 5S) - 3,
5- di hydr oxyhept-6-enoic acid calciumsalt (14.7g
@00% strength, 85%yvyield). 10 "HNVR S: 1.21 (d+d,

(i H) N ﬁ@mbgiccmilfhﬂie &350k 4 4. 69 ilnlfﬁol&) was édiféd td $spehsibft of 4-(4-

1 11
ﬂg(_)ryghe@ -61159prqp)&]yrr(nqd1n = l(g S@g (1@669 r;ppqs)leg) igp (]\4 I?(Ht
8.5°@Thd mw F difrrdacitly l@riﬁl)nu[elgﬁd ﬂatlréﬂmm&nﬁ@ﬁra's ﬁ%v%dtto

as a 3% utiron in O (where d
whi to ahibieny aamneaauhly d b@mwt@rd WEH) etumdafpt # hgurﬁamds thealdlluted with

e%lgazétg{ﬁg?@?ﬁpét? ugrhe:(g(j %@gﬁ% te@ %f g?ﬂﬁ%édnm ;g'llagk \gasy

sdpotatedyid tBOaduiepusphadd dxara@dd wmlh Glﬂledryl adetiy/dlege(? x 100 mL).

hl d | 194 | dded
R R R R O L
washdd lméx%nmle wmpﬁ %va&)ed‘ﬂay sﬁfﬁiatbyﬂ @fﬂiuél Ek&hdm Bicditonige (40 mL),

(8.43 g, mmol i n ethanol . The rﬁactl on
arrﬁ t%@m?%lceaxﬁéedr"éww éwlﬂp o Aanlh E?dﬁ%‘e a%?@trméhtocya?} 8§31 § of 5-

bro% 4- Mlﬁudrsﬁ%pl%tlsdaﬁ@ﬁwnhﬁ&ﬁ 2\1\@15(983’)@ hiegp! ed NNaK (400MHz)

[trati on and washed with die et her

(Q%Cis)dﬁ WS ddtPel@ts & JraP8Hz), @GﬁML 121$ 7a1n5c(2§1;ti®ﬂa8 )éQi Hz, 18.60
l
Sg IL,}I%ng ﬂ%ﬂ@i—lg ‘W‘?%g?fez? (I?lg BE& i)g)%gt MC ’ﬁﬁl\k@ €llculated

I car bol mol es) wa
foa gt NAYRBren 00$ B, foiind 3.1 L6, esedlas subistquerideautivh w1th0ut further
aﬁe gne (40 nmL) and ethyl acetate (80 nL). The organic
PYRLEE Mas separated and aqueous phase was extracted
2:1 ethyl acetate/acetone (3 X 120nmL). The organic

B SR 600 oot i PS5G0 o

ﬂﬁ&ﬁﬁl%?fl)%t@@brbﬁyl ﬁﬁi@lntpoly(l‘j @W* g1 532 8mMbles) and the reaction mixture
uor ophenyl’) - 6-i sopr Xrlmdln 2-ol (64%
g b@aépfi to aHlHWF@l(temmﬂwrzr)e of &Qﬁ%—( 35 Smpse Wes fipn cBied fgr 150

nﬂ ugesgag_ljég mm§§rg§1ré byl a%;lg%id c@gl to gg% '?He I'CZCU%Z nligthbe Wi

quengh@Bitdropwise @ﬁlm (ith By MO@?EIQ@CP@WWQ@&W@UMQQG of ice
(60 gg, water (40 mL), and sodium bicarbonate (10 g). After completion of the addition,
sodium bicarbonate (13 g) added to assure neutrality. The mixture was then extracted with
ethyl acetate (4 x 70 mL). The organic phases were combined and dried with anhydrous
magnesium sulphate. The solution was filtered through a pad of diatomaceous earth, and
concentrated in vacuo to yield 5-bromo-2-chloro-4-(4-fluorophenyl)-6-
isopropylpyrimidine (4.98 g, 99% yield); 'H NMR (400MHz) (CDCl3) § TMS: 1.34 (6H,
d, J=6.70 Hz), 3.64 (1H, m), 7.17 (2H, dd, J=8.65 Hz, J=8.65 Hz), 7.73 (2H, dd, J=8.80
Hz, J=5.20 Hz). Mp: 99-101°C. HRMS calculated for C;3H,;N,FCIBr 327.9778, found

327.9752; used in subsequent reaction without further purification.
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(I'H, br. s). My 215-217C. HRMS cal cul ated for

C13H13N20F 232.1012, found 232.0963; used in
wodsesusnt reaction without further purificatPOnGBiiospo4999

N- Br onosucci ni mde (3.504 g, 19.69 nmol es) was added

to suspension of 4-(4- 5

fl uorophenyl) - 6- |sopr opyl pyri 91 di n-2-ol (4.573 g,

19.69 mmoles) in DMF (30 n) at - 8.5C. The m xture

was stirred for 10 n1nutes and the reaction mxture

S r [

(v §‘ordél9rx\v\g dr }\rﬂ@ Méﬁ?ﬁ?u‘éﬁ%&%ﬁ% ik a&ltgg)ewas w?]shed
with Ihy)kanac}ax a0 mu) &hdlﬁI\)IF (i(hhh)ewas t@@r[)adnlbd,,fokhcmledﬂ@t Ebrombad

cHibstCefiradea ahrory B amg AR by F ol 8GR ne

subPéhsBin)was t0old® -argand N- xﬁaﬁﬂﬁfetnmésalfmﬂbdm@cssargdzz 5 mmoles)
diluted with acetone 100 %ﬁ The sol ution
withaddleds washed IBrVYIWé)]Wé Of)- Tha mBheg W3y tgdePaW Jyhours, then

dAHEERHR et'ﬁ?fjdcb'met{g@ b, qgﬁgﬁe ((lé@mm},)and wang (I?JﬂﬁﬁL) The organic
concentra I N vacuo t ol uene

pkase vas gapagied ledyh@qlqgle@lsmbgsegva@fexgacted w1th a mixture of ethyl acetate

GRS SRR i SRR Sl

4QimL) atd Ben bide (28 n87), {ntlidtied oygr aﬁh%m(s;iﬁﬁgndﬂum 3ulgh83® Hre

sc"\:l}btlonl%%s 6:%%&%%&%@ vﬁwlﬂ&% rfl;L Agxaps %zeo[fr%pe4)oto ylt)ld N-(5-

bohndk- 24\|ﬂ@‘_r8pheaﬂ.1@-6g§,®70pyﬂp§/ldmdd13mylﬂNLﬁeth}dl&&dlanésulfonamlde (5.50

08 Yo bR b Ble IRt BS 24 BHE b PLER a0 om0,
3?? S%? ost) (I;Be%- HOHDI 7;1%& (éHZchi J—§ |6?n Hél Jn—8 65 Hz) 7 77 %21{ dd, J=8.70 Hz,
e s R B ok e,
4641033 e'&%ﬁlm Etmgaﬁl'éﬁ'ltﬂéz{c@iommtﬁgut@urt@ Buficalibh.e was then

stirred 150 "mnutes at this tenperature, then
al l owed to cool to 25C. The reaction m xture was

uenched b r t
A(r%i Etgrélgt)lve ro%(te(goﬁf brr?rg dgg]4tf{uggbgggﬁyi)%cf;ﬁgprgégggr)ngld%gp -N-
mfedyImdthaneanfbnaoide isnastiblb@wsdonat e (10 g). After

conpl etion of the addition, 25 sodium bicarbonate (13

) .added to_assure neut,raljt The m xture was then
%mmmm sk 4 x 70 mL). The organic

phases were conbined and drired wi th anhydrous

magnesi um sul phate. The sol ytion was filtered through
a pad of diatomaceous eart nd concentrated in
vacuo to yield 5-brono-2-c 0-4- (4-fluorophenyl)-6
i sopropyl pyrimdine (4.98 g, 99% vyield); '"H NWR
(400MHz) (CDCI3) S TMs: 1. 6H, 30 d, J=6.70 Hz),
3.64 (1H m, 7.17 (2H, dd} J%8.65 Hz, J=8.65 Hz),
7.73 (2H, dd, J=8.80 Hao Hz) . Mp: 99-101C.
HRVS cal cul ated for C13H, INZFC1Br 327. 9778, found

327.9752; used in subsequent reaction w thout further
TR FRRFiPEYser 6. (X RETIEN Y e orsBshibeiesRy Gyng o3 telupng

dtifation prior to use. Fresh toluene (100 mL) and potassium tert-butoxide (7.50 g, 64.8

mmol) were charged to the vessel and stirred to form a slurry. The mixture was cooled to -
9°C and 3-methyl-2-butanone (3.63 g, 41.7 mmol) added. The mixture was warmed to -
5°C and stirred for 30mins. Ethyl-4-fluorobenzoate (6.25 g, 36.8 mmol) was dissolved in

toluene (4 mL) and added via a syringe followed by a small toluene (1ml) line wash. The
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-37 (iv) Sodium hydride (1.20 g, 30.0 mmol, 60%
suspension in mneral oil) was washed wth hexane (2

wo200006436 and DMF (50 nl) was then added, f ol Powmes200¥/004999

5- br ono- 2-

chl oro-4-(4-fl uorophenyl)-6-isopropyl pyrimdine (4.944
g, 15.0 mmol es). The resulti gg suspensi on was cool ed
to -7C and N net hyl net hanesulFfénam de (2.585 g, 22.5
mol es) 5 was added, washed |n with DM (10 nmL). The

t ti d. f Lhen dil.ut th
R P B A0S 0 BB 08 R et o e
temblfnii pverdibht. ThOMObie shpFRFEs Wathed apar@tamd ac@idtcid(@.4 mL)
%6@ HS phase was_extracted with a m xt

f ethyl.
fgtleweq aovatey <321édnle>oifh%wg<ﬂ(rsovaﬁﬁtjﬂedfﬁégbéj Fir minutes and

tHeh @& Sed¥B s@nd. O'm?é IB@lgr pH&@@Q@sdruWoﬁfhn%Is@erédz AX5% 464iwh)
and then brine -), dried over anhydrous

bisargarate mhtm(b%allé wasr raqd t@ SrewppaPhogsstresd dent mirugey and
tHN? TSfG_?WéHC}O (sf%&.hTﬂé’\B\&%pacfﬁboJﬁﬁ%P F2SA R £ u;}pgr yﬁgﬁllgphase

Wbﬂmmwi&te pdthfwates (Dphenyl ) - 6-i sopropyl pyri mdin-2-yl)-N
nmet hyl met hanesul f onam de (5 50 g, 91%yield); 1H NWR

TEA%%%'\E%Qg tgg%%g%\gﬁnﬂ\é? dr1§d §¥3 azge%{f}l)plgriilsf}[;ﬁfg Qr(egzﬁ?uh% gl:itﬁ%ean—

StheiBtr&ybin Ipface)Jand .thibsotitjon cdoléd to(6RPL. Wida (51 1:§,. 8409 trimol) and

.J=5.30 ) : 122-125C. .H cal cgulated. fo
lseargppnpkéé)zﬁ@)gperaﬁﬁare@gégg S g‘i@usjbiurﬁigz‘ée a‘{d’téfg‘e%f in

%B&ﬁ&i&i&td (15%1611\11 ﬁﬂs&}irbmut 338 l’rﬁLhQ831ﬁﬁhE>l)lefe3§bh@16n waB heated
alternative route

to\i Q6 apd sfrprdafoy 43.5 h@gﬁ BefRerhrnging mase BY & pshlens acid i@iispppapgnol

(i 1)n NIl Hﬁﬁ)pyhﬁgxt m{%@%f* 1003 4 §0°|C5 tlﬁ%m‘;(&lré QX‘@cooi?eg to 60°C and
4 Fl uorophenyl ) - 6-1 sopr opyl pyrimd N~

WB@R(\?O rfrh)eadldedae%ftw stusleg! fgrdp mpihutes, @bcpewmwtas wlmved to stand and
[ t [ . .
th&hgwé)r a%aei&(ls ﬁﬁasggu (yf{ S rregﬁnlgg T aq{i1 C()Jlﬂlg Eﬁagg ?’fbf)t‘”;ﬁf‘)ang r51%;11um

Stil Fior tTO use. esh
hpdrb gesisarbonste (6 9 puddaed pertion’ WEda ugtil [@GH=78 The‘rpmklpuct\c@rsalhsed from

(%Htgorn?ﬁe tv%jlg éﬁe\%z g@%&e dé”ﬂh (rlgveég ghsre(fi o{f anc‘?l washed t\xlce with
watefERoMLYy a%dlziuredtﬁp@eacﬁ&n%ergat 549C dvernipht) 4Q¢Lﬂadropffeh@1) 6-

m xture was warmed to - 5C and stirred for 30m )
isppiepy IPyHimdins - @b e RoRtveas (%1251 53 2 Vrle@op 1) Shapoverall yield; 'H

mlmwio)oﬁﬂz obcihe qene(aﬁ%)nhhs @mi rﬁ)dé%d(m @%@ }SN(QHH% 8.14
f ol 'owed a small tol uene i ne was
(ZH,)dd), 61(561? ,d)rmTl\’h;B@liﬂb”@ /@M&Apalgulgteé for. CééilnNz@m@ 1012,

f{éﬁg 2§£ b§63e gsdadcﬂi Lgtﬁe eHHE?c%o@(mtg&t fWepBerﬁ&tlarQ C and

5-Bromo-4-(4-fluorophenyl)-6-isopropylpyrimidin-2-ol
F
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tenperature overnight. The nobile slurry was warned to
25C and acetic acid (4.4 nL) added, foll owed by water
wd@ 3006067359 . The m xture was stirred thoroughl yp¢DGB2005/004999

m nutes and then allowed to stand. The | ower phase

was run off and discarded. A 5% sodium 5 bicarbonate
solution (16 nL) was charged §0 t he upper phase,
stirred for 5 mnutes and %en allowed to stand. The

| ower aqueous |ayer was run off and the upper organic

PEFT e DG rblo Rl bRt o R el PR

refdterf follovetb WD MF (De@uml). e Stspehsidr & stnrrethcaolea tced36C dkN-

OrPGBREBRARGE S0 THIE FImGR AT SR Ign A ST Bghered to 20°C

andl sUAEQ Bedriig BN 2Ry (Idm&naﬂdastdh@lrge@fo thé mlsmhhmur@amhd

(5 t06M|n|s anol
crygpljne BieYE SITRHOES owr&eéﬁtﬁﬁﬁwgﬂff T?% W&?F Salsd Waguehed

mh@é‘ Qﬁﬁwﬁ!&ﬁ(ﬂ'rﬁlg) aﬁ{e&& fud aﬁ&hinqwaemﬁﬁ b@lenl A0 500 - BRARA-(4-
. After a total of hours at 80C

ﬂmmephwxlﬁﬁﬂ@wmlmoml@d -2te) @045 and ‘Vl BI%W@IS op@megpya white
:ﬁlgded After stirring for 15 m nutes, the m xture was
fowed to stand and the | ower aqueous phase run off

"HaNMR 610aMiEx] CDUT Sad 3¢, cphagé(hbhsn)s? 16 (24 ddpd .S dd).

BLESIRESH AR SRl Rd S BR A a Enig,

310MEN 6Cxel ﬁf’subﬁ:qﬂ&ﬁ:rea}_hﬁl Withdutl futchsr lﬁurificeﬂic&d of f and
washed twice with water (20 nL) and dried in a vacuum
Noven at 50Cover n| ght

m\@ﬁ]{lgetmgwggrfoﬁd]“ﬁg% overal | y| eI d: 1H NWR (400MHz;
“OJC‘I]TS"}_F_ITI (6H, d), 3. 08 (1H, rr), 6.69 (1H, s),

13.57 (1H, br. s).
for C13H13N20F 232. 1012,
uent reaction w thout

found 232.0963; used in su
further purification. 25
5- Brono- 4- (4-fl uorophenyl) - 61i sgpropyl pyri m di n- 2- ol

F Br N\ HO N WD 21)1)61087456 PCTIGB2 0 0 5 /11114 9
99 -39

4- (4- Fl uor ophenyl) - 6- |soﬁrod§lp rimdin-2-o0l (8.00 g,
34.1 mmol ) was charged t §0ée re ctor fol |l owed by DWVF

RELI, DRI O IR TR
cArB&Gtd 35,89 X3 30 EmY¥Band Bl IR~ et (2‘9&@1 mL) were charged to a 2 L multi-
neck flask and stirred / heated to 42°C. p-Toluenesulfonyl chloride (41.83 g, 219 mmol)
was then added in portions over 50 minutes, maintaining the temperature at <45°C. The
reaction was stirred at this temp for 2.5 hours, at which point LCMS showed only the
desired intermediate (MH" = 467) present. Potassium carbonate (41.25 g, 299 mmol) and
butyl acetate (186.6 mL) were then added and reaction heated to 120°C. Once at this
temperature N-methylmethanesulfonamide (28.21 g, 259 mmol) was added over 30 mins.
The reaction was held at this temperature for 18 hours, then butyl acetate (330 mL) and
water (412 mL) were added, reducing the reaction temperature to 75°C. Stirring was
continued at this temperature for 20 minutes, then the reaction mixture was transferred to a

separating funnel, and allowed to stand for 10 mins to separate. The aqueous layer was



10

and stirred overnight. Water (100 m -) was charged to
the reaction mxture and the 5 crystalline m xture
wabiosnedsd or 1 hour before filtering off. The penGBR@E/004999

solid was washed twice with water (25 nL) and the

solid dried in a vacuum oven at 50C. 5-Brono-4-(4-

fl uorophenyl)-6-isopropyl pyrimdin-2-ol (10.45 g, 97%
yield) was obtained as a whi t8- solid; "H NVR (400MHz;
CDC13) S: 1.39 (6H, d), 3.57 (1H, m, 7.16 (2H, dd),

S bt o BRSETREER 0 4306 0 e

THS&Parlida§eth SRELUDRIbifedARE | BN ayMebiONAOH (BI0NAL) added. This mixture
purification. N

5-B
wapstigred at éWGJ%%m(awe;s?%@n e IS PS BHESS $rparatp plin The
orggrﬁzilt\]}éalyemfstcjaﬁ&%ﬁh'teh EPvddudo0oAIErigindBi oluble! theNaMbweliRo cool and

crgstafisrrolh-cruiersplid wapiselater Py diltrasiop £ by & piahitlridamp). andjhis
w8 TR e ARURSELAT) TREROTRS L 07 23y
weighttbtgive thetitle donaeknd(30.541g) B3% ficld)ae atbie trysl@e solid.

10~ | f . ch j .

BonDA R AR 0 £ o8 L) Sl B3 I R B R . 710
(2H)ady, e eziat da) eMpt 123496°C. THR MR calcaderdd fonCybls, Ns ObFSBxd

at this t r 2.5 hours, at which point LCMS showed
4%1n9%99tﬁ$‘?8n‘?%sé233d i nternedi ate (M = 467) present.
Pot assi um car bonate (41.25 g, 299 mmol) and butyl
acetate (186.6 nL) were then added and reaction heated
to 120C. Once at this tenperature

N- net hyl met hanesul f onam de (28.21 g, 259 mmol ) was
added over 30 mns. The reaction was held at this
tenperature for 18 hours, then butyl acetate (330 nlL)
and 25 water (412 nL) were added, reducing the
reaction tenperature to 75C. Stirring was continued
at this tenperature for 20 mnutes, then the reaction
m xture was transferred to a separating funnel, and
allonwed to stand for 10 mns to separate. The aqueous
| ayer was WD 21) 1) 61067456 PCTIGB2 0 0 5 /11114 9 9 9
-40 separated off and re-extracted with butyl acetate
(250 m-) by stirring at 60C for 15 mns. The organic
| ayers were conbined and 1 M aqueous NaCOH (330 ni)
added. This m xture
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20

was stirred at 60C for 20 m nutes, then the | ower
aqueous phase separated off. The organic |ayer was
W@ oneesus@t ed i n vacuo to 20% ori gi nal vol une, p¢1E€B2005/004999
all owed to cool and 5 crystallize. The crude solid was
isolated by filtration (50.5 g slightly danp), and
this material recrystalli zeg from net hanol (500 niL),
filtered and dried at 50C to %E)nstant wei ght to give
the title conmpound (30.54 g, 38%yield) as a white
C £yt alline solid. "H NWVR (400MHz; CDC13) 6: 1.32 (6H,
—'é-)—, 3.49 (3H, s), 3.55 (3H, s), 3.63 (IH m, 7.16
(2H, dd), 7.77 (2H, dd). ©Mp: 122-125C. HRMS cal cul at ed
for CI3H 7 FSBr 10 401. 0209, found 401.0225. WD
L.21) I“)BT@WE@%@@?’P@%O a@?’ﬁ‘l“fﬂ’%‘”@“&‘ -41- Cains
| . A process for the manufacture of a conpound of
formula |l F O—ICHOIECH H3O NN 5 SO2CH3 | or a
pharmaceutically acceptiabl e salt thereof which
conprises reaction of onpound of fornmula Il, F N
Li XN2I Il where is a leaving group and X is
a group Z which is N ( f onyl am no
(CH3SO2N(CH3)-) or X i 8 0 his a group
that is capable gécc jversion into theOngoup Z, 15
with a conpound Lresoxmula 111,

)
SO,CH,

or a pharmaceutically acceptable salt thereof

which comprises reaction of a compound of formula II,
F

L

N™
P

X

II
wherein L is a leaving group and X is a group Z which is N-(methyl)methylsulfonylamino
(CH3SO,;N(CH3)-) or X is a group Y which is a group that is capable of conversion into the
group Z,

with a compound of the formula III,

\/ A
III

wherein

A is selected from a group (i) to (vii) below,



-/A 11l 20 wherein Ais selected froma group (i) to

(vii) below, WD 21)1)61067456 PCT/ GB2005/004999 -42
WERb6eAFPASO 0 OP3 O OR '"OR2 (i) (11) J O-Ps/R6r/GBR08004999

v v POP7 OR3 5 (iii) (iv) OP9 OO (v) (vi) OPl0 OP

11 R4 \' v v 'O 10 (vii) wherein Pl and P2 are

i ndependently sel ected fron12¥drogen and a hydroxy

protecting group, or P tog€fther with P2 forma

1, 3-di hydroxy protecting group; P3 is hydrogen or a

hydroxy protecting group; 15 P4 and P5 are

i neghHenentl y sel ected fripm hydrggen and a hydroxy

eigigﬁggggﬂgroup, or P 0 e t,h P5 form a

w3 i OXpRprot ect i group, an®P6 and P7 are

i'ndependently a hydroxy protecting group; or P5

toge@ﬁer wth P6 forma 1,3-@$hydroxy protecting

group, and P4 is hydrogen or a hydroxy protecting

group and P7 is a hydroxy protecting group; P8 is

hydrogen or a hydroxy protegting oup; 20 P9 is

hy @rdgeP°or pas hydr oxy protject i ng oup; P10 and P11

ard_i ndependently sele [ n and a hydroxy
otecti /ng arlp, or %O t oget her véitgh P11, or P11

together wwth R4, forma 1, 3-di hydroxy protecting

5 groug@ij) and unl ess otherw se gated R, R2, R3 and R4
are | ndependently carboxy protecting groups;

or®
N
s N0 N0 %07 N0
) (vi)

oP" op" oR*
10 %K B ©
(vii)
wherein P! and P? are independently selected from hydrogen and a hydroxy protecting
group, or P! together with P? form a 1,3-dihydroxy protecting group;
P’ is hydrogen or a hydroxy protecting group;

15  P*and P’ are independently selected from hydrogen and a hydroxy protecting group, or P*
together with P° form a 1,3-dihydroxy protecting group, and P® and P’ are independently a
hydroxy protecting group; or P* together with P® form a 1,3-dihydroxy protecting group,
and P* is hydrogen or a hydroxy protecting group and P’ is a hydroxy protecting group;

P? is hydrogen or a hydroxy protecting group;

20 P’ is hydrogen or a hydroxy protecting group;

P'% and P'! are independently selected from hydrogen and a hydroxy protecting group, or
P'? together with P''| or P'! together with R, form a 1,3-dihydroxy protecting group;

and unless otherwise stated R', R%, R? and R* are independently carboxy protecting groups;
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WD 21) 1) 61067456 PCTI GB2006/ 11114999 -43 in the

presence of a catalytically effective anobunt of a
w@ados@etiasgn cat al yst and in the presence of a BEEFEB2005/004999

followed by 5 (a) when X is a group Y, the group Y is

converted into the group Z;, followed by (b) when Ais

a group (i), carrying out in any order the steps of

(1) when P1 is a hydroxy pFé?écting group, renoval of

t he protecting group P'; (2) when P2 is a hydroxy

ingﬁ%r?%t:ep }pdc]alrl)? ?r]'t?ec?v t{n@ §f £ pa%[dsg&n cagal)%ﬁ 0 the’
pmtiaemed!fdl&sa group (ii), carrying out in any order the
steps of (1) asymmetric reduction of the carbonyl
group adjacent to the carbon-carbon double bond; (2)
fonbwed B3 is a hydroxy prot ecting group, renoval of the
rotecting group, P3; renoval of the
Sr ot ki kg ag&rathRZe g‘PBP ("(dlf comysHedintasthe EpBdp (i),
foq:lgg,gd/[a}ng out in any order the steps of (1) when P4 is
protecting group, renoval of the prot ectl ng

(byr o uphqu 1S(@r oNgh@) CPEYingGow ihgnyrasstsy thepteps o€ (1) chen Poisys,

h%d?&}t?/ éﬁ{)tiecgtgn &F&L?D Fe?lfgg,&ltdf'h% I%ﬁﬁ%&ﬂlgfé()llﬁ( P) 25 ‘%JB‘BX Bt isQnyhfd&y

prpteotiegrowy rgnaapoRiie pl(oeg)ctmg]gpuy\ﬁ sndi(3) lr@ntp/a( ofithg protecting
car ying out in any order the steps of (1) when P8 is
ER"D0 *hydr oxy protecting group, renoval of the

(cpr oteledni A OgrowP(il&afrding aﬁtylﬁ'ﬁfﬁj/ bider thy giepd 6fqM) Bfmniche:
reCar bon g b%g?ﬂ%rggwbl eagﬁl?:nctl tcta & car ?%{:% ?I% E(glbgaft eé (%g\?vklgn P’ is

aﬁ @roWBte@tlﬂ rBup) k@ al ¥the Srdfebihd Eo@yP’; hild @M YerUVIEST the
e steps of (1) when P9 is a hydroxy protecting

prgteétylpggrpemﬁval of the protecting group P9; and (2)

(dzsr/glr,l‘gﬂléé] fs J“%}gﬁf (111)2§ar§i3rt§é (Iﬁlr'% ﬁgﬂfé" ot(_r)érl R steﬁ)g m%eff‘r % £)

hsahwrmbuectmg gyupy, aﬁtmcryal affthet }tretecmng;grolaﬂbo@) o\dmcmBdedlybtoey
| ysis..under a i.on

d d
pr()ge):{j %%ﬁu%\(r?r)stovg}{ 8{ tg% ro{e\?tm% grog%r r,;é) remova[l] (cj)t’ {he gro%éctm% group

i’ng ou n
Pﬁ;bﬁi&t)e@ﬁovefot(tﬂepla&yﬁmgrbupPéo reducti on of the

(eg g; bon- ¢ g;s%ggnrptgpoé"l v | ((?elrrt;g)nngdou‘%lgj g)%/%rr] ertthoe sttel?)s o? {19 %em%;
hydroxy protecting group, removal of the protecting group P%;(2) asymmetric hydration of
the carbon-carbon double bond adjacent to the ester group COOR?; and (3) removal of the
protecting group R’ ;

® when A is a group (v), carrying out in any order the steps of (1) when P’isa
hydroxy protecting group, removal of the protecting group P’; and (2) hydrolysis under
basic conditions;

(g) when A is a group (vi), carrying out in any order the steps of (1) asymmetric
hydration of the ring carbon-carbon double bond; and (2) hydrolysis under basic
conditions; and

(h) when A is a group (vii), carrying out in any order the steps of (1) asymmetric
reduction of the carbon-carbon double bond adjacent to the group COOR?; (2) when P'® is
a hydroxy protecting group, removal of the protecting group P'’; (3) when P'! is a



a hydroxy protecting group, renoval of the protecting

group P10; (3) when P11 is a WD 21)1)61067456 PCTI GB2
w®206067436L114 9 9 9 -44 hydroxy protecting grecpGB2005/004999

renmoval of the protecting group P 1; and (4) renoval

of the protecting group R whereafter, when the

product is obtained in the free acid form optionally

form ng a pharnmaceutically” ﬁ%ceptable salt of the

conpound of formula I, or when the product is

d t pt.i [l
B P BB b S MR SR,
m@kaﬁg§§o@5Rtlalned inclaiml wherein X is the group
I d I 1 wh X i
W%Fr@f@wh?n &arrggféglsa}%@fﬂeﬁ ; n&sﬁ'ﬁg acig ?4%3.’ eptloag ?mrn@'d’z

ph’a%z{&utldiﬁ& BydepabIB Qalt HEAZ YdrAtHuR@ of fHRhhRMN SR WHR M BGd&Pns
benzyl met hanesul f onyl am no, R'SO20- wherein R'

5 ob(t@n@@saw SR optignallly cos g theprogucs i/ diftrryt ﬂmep@eemcally
“%gﬁﬁﬁé&dRY is (1-6Calkyl, aryl or substituted aryl .
A process as clalned in any of clains 1 to 3

wherein Ais the group (i) as deflned |n claim1. 5.

2 A prpgess for th .mapuf actur e nd of the
for n’%Procf’s\/as IE)C ?%Wh&ﬁrtﬁxi@ ‘erein P and

P2 are |ndependently hydr oxy- protectlng groups, or P1

t h th P2 d t
10 3.7 0uh POReS ¢ el g B SpiareieX gt £ Y LR PR oy,
ch¥oro, B¥8flo Rodd, amnd; ﬁfehffiﬂﬁ)’mﬂ(f @El%ldnﬁﬂo %Mesu‘ﬂﬁhﬁﬁmmo N-
conpri ses reaction Q mpound of the fornula

begesimsthangsplienylaming, Ry§e@; \ﬁhﬁxelp:li i1d -qfnalspl %rybrsulzstggted aryl
arﬁq{Yt:E@fb 'vvhe';énakms 14 %t)ﬁkﬁ%@mﬁi s&bs'uﬁuéii drgavi ng group,

a compound the fornul a as defined in claim
1 mhereln Ais a group (i) as deflned in claiml and

15 4.53‘0;‘}% grocgssaggla nggigﬁ E@dgﬂh% %1 I}é&l giﬁé}feg{;%tlgtﬁg ?ﬂ)ﬂg I{l& as defined
ingiapmdct i ng group, and R is a carboxy WO 21)1)61067456
PCTIGB2 0 0 5 /11114 9 9 9 -45

5. A process for the manufacture of a compound of the formula IV

20 v
wherein P! and P? are independently hydroxy-protecting groups, or P! together with P
form a 1,3-dihydroxy protecting group, X is the group Y or Z as defined in claim 1 or 3,
and R' is a carboxy protecting group, which comprises reaction of a compound of the
formula IT as defined in claim 1 wherein X is the group Y or Z as defined in claim 1 or 3

25 and L is a leaving group, with a compound of the formula III as defined in claim 1 wherein
A is a group (i) as defined in claim 1 and P' and P? are independently hydroxy-protecting
groups, or P' together with P2 form a 1,3-dihydroxy protecting group, and R' is a carboxy
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wer@sesmass of a base.

protecting group, in the presence of a catalytically
effective anount of a palladiumcatalyst and in the

6. A process for the manub@yGBL®S/004999
of a conpound of the formula V. F OOP3 OOR2 kN X 5

V wherein P3 is hydrogen or a hydroxy-protecting

group, X is the group Yor Z as defined in claiml or

3, and R2 is a carboxy protecting group conprising

reacti on of a conpound of the formula Il as defined

prgﬁe%tml% gimg)r u’}i\% gresen e ca}tzpztloq{lg gﬂ’echvg m%ux? of 9$£1'1a'21‘39n &agalyst

andfin tHe@rdsero1of a bhdel as defined in cI al m1lin V\,hl ch A
is agroup (ii) as defined in claim1l wherein P3is a
hydrogen or a hydroxy- protecting group and R2 is a

6.Ccar ORI Foraké BBt RE a tdnpdiad PF e FaemIlLY a
catalytically effective anmount of a pall adi um
catalyst and in the presence of a base. 15 7. A
process for the ma acture of a conmpound of the
formula VI F OP4 OP6 N OP7 X N VI wherein P4,
PS5, P6 and P7 are ingépendently dpsdrpxy-protecting
groups, or P4 togethr W|th P5 or RBb together with P6
forma 1, 3-di hydroy > ) o@nd X is the
group Y or Z 20 as Ideflned inclaiml or 3, conprising
reaction of a co n >¥"the fornula Tl as defined
inclaiml wherein Xis the group Y or Z as defined in
claim1 or 3 and L is a leaving WD 21)1)61067456
PCTIGB2 01 6 /11114 9 9 9 -M6 group, with a conpound

wﬁéreﬁlriﬁ 18 l%fd[‘gg)ef? otd h}gﬁéx)ﬁfrgfe C%rg"llﬁr:n IXilE mjc]grr&éli'[bn‘y\’lék SZQS @bﬁrﬁd in

clﬂﬁa IamoB Rdd Bf & a qadwme pobéattihg gloyp carprigmaeadion fa compound of

the formula IT as defined in claim 1 wherein X is the group Y or Z as defined in claim 1 or

3 and L is a leaving group with a compound of the formula III as defined in claim 1 in
which A is a group (ii) as defined in claim 1 wherein P’ is a hydrogen or a hydroxy-
protecting group and R? is a carboxy protecting group, in the presence of a catalytically

effective amount of a palladium catalyst and in the presence of a base.

7. A process for the manufacture of a compound of the formula VI

VI

wherein P*, P°, P® and P’ are independently hydroxy-protecting groups, or P* together with
P* or P together with P® form a 1,3-dihydroxy protecting group, and X is the group Y or Z
as defined in claim 1 or 3, comprising reaction of a compound of the formula II as defined

in claim 1 wherein X is the group Y or Z as defined in claim 1 or 3 and L is a leaving
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groups, or P4 together with P5 or P5 together with P6
forma 1, 3-di hydroxy protecting group, in the

wer@msesmass of a catalytically effective anmount pET/€B2005/004999

pal | adium catalyst and in the 5 presence of a base.

8. A process for the manufacture of a conpound of the
formula VI F OPB O N OR3 N VIl 10 wherein P8 is
a hydroxy-protecting group, XIS the group Y or Z as
defined in claim1 or 3, and R3 is a carboxy

BB R RS B R4RL By SRR P o

aslgfeﬁhk_ﬁi i¥ cim4 vagerde b, P& diand Iﬂdz&b mdbp@ﬂelﬁlyﬁ[}firdxylpﬁotactmg
eavi ng group wWith a_gconmpoun a lll as
Srets; Pidld tpgrther aﬂt.thl ofh Rﬂﬁ?ttﬁﬁ WAth. farm @ﬂgLFBEWW pfQfecting
rf&f, in8E predefde A BediaMiSNIG e dlfe lamont b dpaNydidth @4t81§5tiaRd in the
group and R3 is a 15 carboxy protecting group, in the
prpyeaeedfecbagd a catal ytically effective anount of a
pal | adium catalyst and in the presence of a base. 9.
A process for the manufacture of a conmpound of the
8.f or M bmsockdsifor thEman@iretie Of ©coxpdund ®f tHelfprmulin¥ilei n P9 i s
hydrogen or a hydroxy protecting group and X is the
group Y or Z as defined in claiml or 3, conprising
reaction of a conpogfthof the fornula Il as defined in
6 PCTIGB2 0 0 5 /11114 9 9 9

1 or 3 and L is a |eayingsgroup W th a ,conpound of
the formula |11 aééﬂf\Tned in¢lai'm19Rn which Ais a
group (v) as defin aiml wherein P9 is a

hydr oxy- prot ecti n§ in the presence of a
catalytically effectlve amount of a palladi um

catal yst and in the presenc¥Ilof a base 5

wherein P? is a hydroxy-protecting group, X is the group Y or Z as defined in claim 1 or 3,
and R’ is a carboxy protecting group comprising reaction of a compound of the formula II
as defined in claim 1 wherein X is the group Y or Z as defined in claim 1 or 3 and L is a
leaving group with a compound of the formula III as defined in claim 1 in which A is a
group (iv) as defined in claim 1 wherein P? is a hydroxy-protecting group and R'isa
carboxy protecting group, in the presence of a catalytically effective amount of a palladium

catalyst and in the presence of a base.

9. A process for the manufacture of a compound of the formula VIII
F

opP®

VIII
wherein P? is hydrogen or a hydroxy-protecting group and X is the group Y or Z as defined

in claim 1 or 3, comprising reaction of a compound of the formula II as defined in claim 1
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10. A process for the manufacture of a conpound of the
formula IX F NOOXNIX wherein Xis the group Y or

w@2@s/06asé ned in claim1 or 3, conprising reackdnGBA 05804999

10 conpound of the fornula Il as defined in claiml
wherein X is the group Y or Z as defined in claiml
or 3 and L is a |eaving group with a conpound of the
formula Il as defined in Liml inwhich Ais a
group (vi) as defined in cIa|n11 in the presence of a
at.alytical | ect.i

Byt ¥ 5 ras grBaTtaRE) 1 B 3 BB SRR group witha

cdMpRGRSSE thoforinlR IR dEfdduii eladd 1 &h ehiopauisd gafupt(h)ens defined in
formula X ;F 0 Pi0O OP71L. CR4 N O XN X wherei

clafyl whereigFa is HENNIIRICPINELEP R, {THYe PFB?HCH;‘?g @ﬁ“% ¥ a

efLEV Ok Of £5d11aB8m &ta?[,upandqﬁ tﬁmcste@@aiflwasem th P11,
or P11 together with R4, forma 1, 3-di hydroxy
protecting 20 group; X is the group Y or Z as defined

19,1 CA BTkt (6 h& mafifierfielo? a BoMBERANY iRITORAL bOT 0T OUP
conprising reaction of a conpound of the formula Il as
defined in claim1 whergin X is the group Y or Z as
defined in claiml or 3sand L is a |l eaving group, wth
a conpound -48- of thg¢ mula Il as defined in claim
I in which Ais a grous i) a:;fifined inclaiml
wherein P's and P'' arel|independently selected from
hydrogen and a hydr oxy-peptesti poup, or P
together with PL' fogﬂla 1, 3-di hydroxy protecting
group, in the presemxce of a catal ytically effective
anmount of a palladium catalyst and in the presence of
a base. 12. A process as cla{ned in any preceding
claimwherein the palladiumtCatal yst is

whérsintX ls‘tﬁ@ﬁ%u@“&'ﬂﬂ@@éﬂﬁﬁdﬂﬁkﬁﬁh Il @€ B LgBn{pdibing tehctidh of a
process as clainmed in pr.ecedi ng ¢l ai m wher

in
cqpBEng S BRI 1o7s defingg IWal{nér vhegpip %mtbfegroamg AZ o Gefined
iR ARESS Phdd! @'aﬁ@a@nd %r@\[f)ywﬁ{ £E68508d 61 @b RIS 18I 43 defifed in

reactlon Is carried OUt
claim 1 in which A is a group (vi) as deﬁned in claim 1, in the presence of a catalytically

effective amount of a palladium catalyst and in the presence of a base.

11. A process for the manufacture of a compound of the formula X

wherein P'® and P'! are independently selected from hydrogen and a hydroxy protecting
group, or P'° together with P! or P! together with R*, form a 1,3-dihydroxy protecting
group; X is the group Y or Z as defined in claim 1 or 3; and R* is a carboxy protecting
group comprising reaction of a compound of the formula II as defined in claim 1 wherein

X is the group Y or Z as defined in claim 1 or 3 and L is a leaving group, with a compound



sol vent selected fromwater, water and

N, N- di net hyl formanmi de and water and N, N-

di utet hyl acetani de. 15. A compound of the formula IV
according to claim5 whereiryg is a group Y sel ected
from hydroxy, chloro, brono, iodo, am no,

nmet hyl am no, benzyl am no,

of hlretf&mml H’Pﬁs%ﬂ%&dlinfcﬂmw 1B A B a8 (w@%@&\eﬁn difim 1

ar or substituted aryl

wlmﬁetr Bi ﬁnclt(axh pee lp%%@eaﬂkwectaﬁlrﬁ)qm bydregepend salhwéz@mpgoltcctmg
|
gm?fﬁb r%g&&ﬂ@ﬁﬂ Pwﬂaﬁ dzf) ]23'%“%(1%‘?%? %.Q%BIEL B S tﬁecégg%nce ofa

ogen or a
catelytjetllyedfowntennRng @i‘r«maﬂa(mwﬁ caltlah'ythnd)uy theprastmetof A gase,
group and R is (1-4C al kyl, 16. A conpound of the
formula Il ‘according to claim| selected from

125- brmpmecséaé 8lafrhaddn ephpreyddingGldiSoetdiy e Zmllddin tiyhysths

5%’15’%% p{h%? }{I?f’g}”g]ﬁﬁ‘gﬁvm m6d: ggpr opyl - 2- (N- net hyl -

thylsulfonylamno)pyrlmldlne 5-chlorc-4-(4-fl

uor ophenyl ) - 6-.i sqpr opy! - %I - N- et hyl sul f onyl am
13i noYymypecss & Giaimed in any prcoechng cIalm wherein the base is ammonia or a

buﬁcytt&h£ lé%]%'ret hyl sul f onyl oxy- 4- (4-fl uorophenyl)-6-isop
ropyl N- et hyl - N- net hyl sul fonyl am no) pyrimd i ne;

5- br ono- 4 (4-fl uorophenyl)-6-isopropyl - 2- hydroxypyrim -
din
14 %4;):?% ?su%srugm m '1 y)pr%cedm lmm Wlherf yca}'egi):(t)llan yl? f:artnn ?]Ue[ ina
sotvant selected from watcr, water and N N-dlme?hylformannde and water and N, NT
dil%%tﬁﬂlgc%qa%iiéé.( 4-f 1 uorophenyl ) -6-i sopropyl - 2- hydr oxypyrim
5-trifluoronet hyl suifonyl exy-4-(4-fluorophenyl)-6-isop
15.r op#lcomphyutt oikiirp yorimulall neccoin@ ) diienDehdstr RETL eBRpdY selected from
5 /11114 9 9 9, -49 . . .
by &R SHS% a1 6P GERRRYRS Ui, POy min A-Brrgyps papsuifonylamino,

X ¥ - ¥
RIOB R 1SR ek SR R b
{1- ﬁé}a!kyl aryl or substxtuted aryl, and P! together with P are mdependently selected

frog [?yglmge% of? Fzﬂr@&l{l gwgsf H grg%ﬁa bst%Eetﬁnywnh P:Cllg 59%3-’&1\13':‘&0»{3;

prétwﬁ)i};@p@ylp@n&ﬂl isl(moqtgﬂjaﬁnyl) 6-i sopropyl -2-chl oropyri m
di ne;

16. Sd? %tgmngound(o% tfle o%n%ﬁtq? né’co?’dmg i (9?1{nOP¥elec%ec{ B'Sﬁlll Oxypyrim
-bﬁcrb&@@mu&ﬂnpﬁ&%t QRBHOYY: 0 SR I-NRYbthAskiemy latyd)yyrimidine;
~1®nc11(4oﬂwrﬂph(cnylﬂ16dé?rt§?fwéﬁ;£N)m@hﬂs%ﬁrf%'aWfzv:fla@wﬂwylﬁvﬁhﬂﬁ

5- cmoﬁﬁlﬁé‘r Pg bﬁén%iyf@@ gﬁFﬁﬁﬁ Wy?]ethgl-]\l methylsultonyammo)ﬁ)ynm]dmc

|soprop¥ t osyl'oxyp
-tyﬂumrdﬂhﬁsulfonyloxy—sl -(4- ﬂuomphenyl) 6-isopropyl-2- (E\umethyI»N-

ma&‘?’?ﬂ‘@? éa?'mfafll)@gl l,;iJ{iaJnchlmcnyl ) - 6-i sopropyl - 2- met hyl anmi nopy
5-beorh® 494 Alubrbphdnybr Gisbpropyy)2-Hrdreogpympidine? - net hyl am nopyr
seitdr GRS POSEoRRIRGY  - 2- et ny!

5-cAB LY A BloBhér§)-6-isopropyl-2-hydroxypyrimidine;
5-trifluoromethylsulfonyloxy-4-(4-fluorophenyl)-6-isopropyl-2-hydroxypyrimidine;
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5-trifluoronethyl sul fonyl oxy-4-(4-fl uorophenyl)-6-isop
ropyl - 2- met hyl am nopyri m di ne;
wo2dv606msét- (4-f1 uorophenyl ) - 6-1 sopropyl - 2- met heareeBR§08004999
yl ami nopyrimdine; 5 -iodo-4-(4-flu
orophenyl ) - 6-i sopropyl -2-neth an esul
fonyl am nopyrimd ine; 15 9
5-chl oro- 4- (4-f1 uorophenyl )-'(43- i sopropyl - 2- met hanesul f o
nyl am nopyri m di ne;

T TR g o) 0
5-fodorp@ubrdphehy )y oriaph@RyL chibrdpy tipidimy| - 2- ami nopyri mi di

ne; - do-4-(4-fl .
5 BB MySraoce ke thron 2 bR i ne: 20
5 ﬁqtmlr&ﬁahﬂsmi%nf/lbsdpﬂqmﬁewpher@t)@@s;sfepmlz rl@ahyranpinem d

5- qun?q H‘h&%rﬁél@qwl)s%lﬁerraﬁwla;éysﬂ@xaamm@w@pheny|) 6- |sop
sﬁc%ld (4%@%@&9915 SRR 2@&91& rlﬁaintes thereof. 17.

onpound as clained in’clalml6 which
SShlbrca‘W- Augrapianptopiraenyil-P- t68y1<2<5'pyrlm1dme

s.}[r%@ggmq%iéy-@%fﬁp%glgg%.uv(h:d&omé}xh)%lsaﬁgyyllaznomz%m(ﬁwe

5—?gdm}ﬂjat-()%ﬁudmpkﬂenfyl)tﬁeﬁqphmnﬂl-r))etﬁylbmbppmidme[i m di ne.
0OCeSSs r .t he

s RS ea b i R R L AATo A R g aims88y | pyri mi i nc,

5—$,Hllo£b P-(@ﬂ@&’épl@‘dﬁﬂpf&lsdmi\@}&-)z ih@RghmmopRimidine;

yl -4-f1 uorobenzoate wi th 3-nethyl -2-butanone in
Sfrbﬂlqj)éq{getbﬂs@fc\p@loiy (12(4 ﬂuorophenyl) 6- 1sop¥ropy 2-met ylam?nopyr1m1d1ne

5 k- @pRenyopndhy TR RY SN aR&hdne T R BiRDyAmMERhIL | ON
n tol ﬁene ogn B A o

5er)dor‘b%cﬂlﬂ@ﬁph?ﬂylé;ér1%PPSQPIer@1néﬂﬁhﬁnﬁsuﬂf911ﬂ@fﬁ§lowftlhldmeea and
5-QMQFOQ&?ﬂﬂﬁmo%éngﬁ-é-i@oﬂr§ﬁ9—r2%9tﬂﬂesulfonylaminopyrimidine;
5-trifluoromethylsulfonyloxy-4-(4-fluorophenyl)-6-isopropyl-2-
methanesulfonylaminopyrimidine;
5-bromo-4-(4-fluorophenyl)-6-isopropyl-2-aminopyrimidine;
5-iodo-4-(4-fluorophenyl)-6-isopropyl-2-aminopyrimidine;
5-chloro-4-(4-fluorophenyl)-6-isopropyl-2-aminopyrimidine; and
5-trifluoromethylsulfonyloxy-4-(4-fluorophenyl)-6-isopropyl-2-aminopyrimidine; and the

salts thereof.

17. A compound as claimed in claim 16 which is 5-bromo-4-(4-fluorophenyl)-6-

isopropyl-2-(N-methyl-N-methylsulfonylamino)pyrimidine.
18.  The compound 2-hydroxy-4-(4-fluorophenyl)-6-isopropylpyrimidine.

19. A process for the production of 2-hydroxy-4-(4-fluorophenyl)-6-
isopropylpyrimidine, said process comprising
a) reaction of ethyl-4-fluorobenzoate with 3-methyl-2-butanone in toluene to give 1-(4-

fluorophenyl)-4-methylpentane-1,3-dione as a solution in toluene; and
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b) reaction of said solution in toluene with urea and hydrogen chloride in isopropanol.



	Biblio.	(p. 1)
	Desc.	(p. 2)
	Claims	(p. 42)



