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NON- NUCLEGCSI DE REVERSE TRANSCRI PTASE | NHI BI TORS The
invention relates to the field of antiviral therapy

wa@npahg/osse4parti cul ar, to nonnucl eosi de conmpoundBCT/ER2007/063238

inhibit HV reverse transcriptase and are useful for
treati ng Human | mmunodefici ency Virus (H V) nedi ated
di seases. The invention provi des novel pyrimdine
compounds according to formula I, for treatnent or

pr ophyl BXPSEDY TR/ | BRERARATEALF ARIDEBNE Afi COL
enpl oyi ng sai d conpounds in nonotherapy or in
conb&natlon t her apy. The human i nmunodefi ci ency virus

H ent of acquired
|nnunoﬁﬁg|ﬁk@@@MtSYHQEHH?oﬁAkgﬁateQ gbsgaﬁﬁocess for the
characterized by the destruction of the immune system

pREEPEHPALPR f eﬁeaebxlemECeﬂVCOQAwheaﬁﬂenaanalkylene
se&eeehheelhhmetgoeepapeeeuggae %Hfﬁﬁé' Qéseﬁk§ gE 2
infection is also assoCiated wth a pre ursor

r Ep&RATSEonpl ex (ARC), a syndrome characterized by

Sé&EkggguﬁuCEga%hge&ﬁbéh%gbnge”era"Zed
ight loss. In comopn with

ot her Menpethylenrs, gitieoH Vsgesedeaengodas pabérial in the
p I n n po

g B BT 8RE 202 R oot s TR
pteweabehaﬂeverS@Eﬁoapiastptasan@Rfﬁslns It is also

| / t ture.st t | t
o e BT ATE o orEY FEelPptEof bf LRFEoprotkiding |
prevenMsnbhEhpledacglpnomfmaprnalpyepafedtfﬁdﬁ ¥thibene
Cansi.der abl t ted t th :
CORAFS: V3R BFOVBSTEnRPRPETGcor 101 Far Fy tEReoTeAY Carried

eBnyNEs. aCumbeetbp @wabbableheheﬁﬁthﬁéamyrbargeé§ iWOthe

crucial vir géprotgase gnd H.V reverse
Cranchich 2o cBRTITEE efifehiahbr carban, GioniaL te" form
Aathiekhevicagbohheeapynd the skabadoktkpeiarthe ﬁyaﬁedy51s
& Pharna%other 1999 53:63- 72; R W Shafer and D.
VGt ESHY LBPGhEFTROPAYE 6t £8YTY SFDYhERSPY LY FRART) for
the trestsent70b7bnfestt oPe¥i & hphysass| ﬁaynﬁgﬁufgbeﬁﬁyng
Vi rus _type, Bi oned. &Pharnacother 1999 53 :73-86;
DEtEYEERS, INFFCPetEPBpREAYENR AﬁFPDHPVecweﬁﬁehersbe
qﬂlﬁ/ﬁrom1501%%a%99éd80§1§4§h1§%8) regtﬁ@oggne&ﬁl an example,
classes of RTI inhibitors have been identifi
nGEPe§STYETEAPBr §& ?Fﬁﬁééﬂ?p‘?a§éonﬁﬁ?bﬁFbF§VFﬁIRIn) thfd
n@&re%c&eeet@e V8RS A3 t&ﬁﬁsﬁh'Eh@séebBHBbkEQEﬁor is about
Currentl % the CCR5 co-receptor has energed as a
pd0ent i(&het degection aamitHveschesst hBpapyoppm) . It is

r EgeLg s 420 1
Cﬁ%@g?:égrlgxg% tnl%lﬁ'se ‘Eﬁt\%eangﬁﬂg of géaggaced efhy¥ene
5¢8ybgpatgsthap. rsphshs, iGuthe ¢©pyésnweelychénpr2d04t

e T e ST

typbdalEﬁpamethnsandl@emxﬁmuateoslde @ddﬂ)caﬁalogss1m11ar
[ S e |nt racti.n

VEESPoRY ErRo B BS b sk R CFRY bAoAV 88T SchIBs gEsa in

cOspet, i0Biov@9i7nhi bitors or alternative substrates for

vi ral ﬁ#ter ncor po atlo into _nugcle
nucleogg ﬁgFogslPegngﬁgfe The 2Ra? ﬁL #8n§3¥€%ﬁr improve
pmheemanuEthueeebieaﬂkgﬂen9|gﬂyselhﬁxoﬁNAlRQﬂbneg

COB7 Bonatir e mi il A8 CEpl €253 LR b RipiBabRpe 1iauia

asﬂb@gcamd1QQHWthSngehbarehgngﬁhtonheCpkbeBbby1s as
clinically used NRTIs include zidovudi ne (AZT),

di danosi ne (ddl), zalcitabine (ddC), stavudine (d4T),

| am vudi ne (3TC) and tenofovir (PMPA). NNRTIs were
first discovered in 1989. NNRTI are allosteric

i nhibitors which bind reversibly at a
nonsubstrate-binding site on the HV reverse
transcrlptase thereby aIterlng the shape of the actlve
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(e) carboxyl (f) CONR 7aR7b (g) G -6 al koxycarbonyl
(h) cyano (i) SO 2-C 6 alkyl (j) SO2ZNR8aR8b (k)

whade@es243 (1) nitro, (m) G - 3_cyanoal kyl; (n)PCT/EP2007/063238

NRLO0aR10b: and, (o) NR10aSC2 €16 alkyl (p) CHR Ila

Rilb COR 12, (q) hydroxyl, and (r) G -6 heteroal kyl;

R@cbﬁomihbl thﬁbﬁﬂlbié 3Iﬁ|ﬁ¥hceic€a|QQ@BeaE@ngsthe
hydr ogen, glo Ne Ethno or C-6 haIZalké R4 is

hy8PoHERCEr CARFNBE RS BRACKARFE PRALBENAERERPSing the

hydaageh s€&e3b5M|1n6&eabKOKMe0écBﬂbﬁgem1 Boan@AdmRBe the

|nde % are h drogen or together are ethyl ene;

R?SS PrPSE A H%p@ﬁ@%ﬁFFy}nﬁﬁétﬁFsRﬂ%vﬁnd

RZhekéfBYér 8688nE t6 prkvhaer aﬁ;Slr?{p%Glaeabkbﬁbeégdwhéﬁeln

other of R7a and R7b_1s selected fromthe group

cbh€i SPPHETr8EORy BPoBehylene agkyFol cisheersiBasrey| (axwd is
Eéké%ﬁ@ Yhootd Bydr y ogkk

SPA¥FevateD oo, RUS oxuskiybug e a2 o fhef

awhhéaFkyﬁlpFa}ntaaeﬁrt6gerﬁe$1mﬂthheheeﬁtdengentamenw

tgn&hbghthge¥egggogt5§gged forman azetidi ne,

pyrroI|d|ne pl peridine or azepine ring said

narecfpyheolndenkioni peri di ne or azepine ring

optio |t dy.ox I N Cl-3

alkylaﬁ#%%rgyg§i U%ﬁ@ é&%%%$%eiﬁbéht%g%ié&?%ﬁﬁﬁﬁ a

t pyethes &pr tlkERpRepdré CibR) @f &Baabhﬁléﬁe(g)ytakeﬂrom an

of and R8.is _hydrogen or

L EEPPaHEn b atroREe ” W ERn 0P k20 M PIR e the rapicyLene
thergonapecmnsthelpgesénhgdoﬁgeatalﬁsalkyla Kafblegyl
and C hete oal k ken to ether wt he

7668n’ at ﬁ%?%xmhpéhb%hég §r£e% tREnRES ?E h?%ﬁt four
azempdrnmegpyrrohedcompzptmentel@fegfoame@lhy ihBgrnal
sai zetidi,n p ol i e eridi ne_or azepine
r?ﬁgfgst. BHAl fbestﬁtaé?t%t S EFLRS S WRPBXYS %n%hﬁuoei-eoute
afhylaaaaelon €lu3ddtArsygRMReE; r@écté?la) t aken
t oget h r are ) 2- X1.- (CH 2. RO is rogen, Cl-3
al Eyl e clir%é%%iu of F&]}&ig J&h\b‘gftatfbn aﬁ’]”eo"ﬂ%/%ee?)gﬁ’f&‘e‘?ﬁ]r%;l
hyehogesioklos @hk¥1k91eﬁa @&ybon§¥éatbsaﬁygiﬁﬁﬁgn@r
hal oge R I b is hydrogen, hal ogen, 6 al ky
a9k88910rTEﬁ h?H?BE9EFk§?VeR@9uP§ h?ﬂ oR§+n9cﬂh% baffled
akéééﬁoﬁrréﬁ@é@@bvafﬁéﬁlﬁhlPﬁ gésfaehéeC%léécgﬁdoﬁrgggnts

is an integer fromQO to 2; or, pharmaceutically
aEE%EF%BFEl’%ﬁI P {herddr . Seo%eutaa%ebth%@nef aany alkylene
| BR-Bbhath Vinole EQYET 5Es LI RRSERE ecgod
nmet hod ?or m?esentlo% zndﬁ$reatﬁ%§§ %ﬁgkréééeég duickly
i ARdcYibASUANBe2feing ehf nBiR 1B sad ndndher L NREL ippad of
1aH9d§6998§1£afé$§1Hyﬁ§ti9n§h8fré£§tgfnf$fCaﬁogﬁtended
resulting in strains with reduced suscepti bi
tRerap¢ Winhacsereatlefedapdurdre opti ohe. réhetQIESeatalso
if al r C n
kL 0as #e | Cofiteraln FOTPRELYLORS SEDLAL LAY ke
t meatmﬁedowhmst Iminietsinpsthadresedeneat nbm¢ ahd/or
A%gg%ggg/g% -&RC. The presentinvention further rel ates
to conpounds of fornmula | that are useful in nono
tBeia@yDesccepblhatobnthhema@wlmg$h other anti-vira

agent sy the d her bove" refers to
t he br oatest dejfassnl ti oneqﬁ%érﬂgac r ou aos""lprt%vall dedP TGS
theC§mdnngytofamhembodemembnobrth@elmvamﬂesm claim In

ot her nt beI substltuents pr esent
in eac @rr]gé rJfrrtzs:ltap gcre no LA I T Ut iRRRF eSS
retedondiheg booadﬁertmhilembmdﬂm¢m©v¢ﬂedhenlﬁtenéimmary
of the Invention. The term"optional”™ or "optionally"
as used herein neans that a subsequently descri bed
event or circunstance may, but need not, occur, and
that the description includes instances where the

event or circunstance occurs and instances in which it
does not. For exanple, "optionally substituted” neans
that the optlonally substltuted nnlety may |ncorporate
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“conprising"” nmeans that the conpound or conposition
includes at least the recited features or conponents,

wheaosos8248] so i ncl ude additional features or PCT/EP2007/063238

conponents. The term "about"~-i% used herein to nean
approximately, in the region of, roughly, or around.

Wen tiﬂﬁ?uﬁénl ' 8ot Schémas£d am%%wpﬁg thrdcess
nuneri ¢ range, it nodifies that range by extending

tHECBBGHBQrF@saa56§ef3ﬁ8hﬁél6%P?ﬁemﬁﬂﬁe@ﬁcﬁhevanwegtlon

sgbchoith. pkBcgEpeish, okhenkerfeabYL" is used herein

to nodify a nunerical v bel ow t he stated
val ue B aPYafeahcENoPNbDon RECTEERS herekeceshefor the
rgekbathenoaf of Qﬂnstkgﬁtnéagg cb9r £AoNakhabh £ h Spe
intended to convey th nventi on may be p¥act|ced
wEeKbpRateari abl e equal to any of the values within
that range. JZhus, for a variable which is inherently

di screte, thg variable can be equal to any integer
val ue of th ureri cal ui@nge, i ncl udi ng the end-points

of the ra . S nilarL¥+_;or a vari@bl eOWhi ch is
{inyous, the variable\can/ be,equal to

'gR the nunerical Ratige, QEIudlng t he

end- pointB of e range. As an exaﬁple Ra vari abl e
whi ch Ls scrLbb haV|n value en and

can bef{O q?’o% Zgrfl%?ﬁ‘)vénraiyabﬁ AERGH ehntkgt’y\/\% ST xszrom
dhgdregen amdanaopbiofad]lyOsilbs0iOdted. @Dlylograny having
ot.her real for_variabl es e |nheren
CERBnbons. SERERRy AbaTF aPES 5Ly R Fomah ta, 3 dgrbon
oatblet) RecHubstdt@ehban @oLetis® blicANa§OR$ELORENGTrOlips
in any formul a deplctlng and descrlblng compounds
empyobedroesenti nedefarahdyprBsert’ iamde R i vaprésent hydro-
d n eac

adrPnrEPR ARacEe s AR ol P o HoP it stucea
c@wﬁhn@ﬂmvﬁsgwa$u@@ﬁltueﬂﬁspaﬁdﬁaab&anl3BleR ark and R*

p ounds result in stable
c%%gegﬁggggfﬂg Kagﬁégg7?g§gg68) The synbols "*" at
the engxafipbebontl snitablelralinyldmeugdrisotmnes edudrefore

o GriaR ERERPELR cBrePlAPE TR plorPhrtErieRbfuat e o

othmhprhsehtlsnaepatbn Ehasmoébrp9§ﬁepked abryeeneR4 =
In_one_e gh gfnthe ggesegt invention there is
providea 3 %Snﬁ MA“8EcHFarRY*to fornul a | wherein RI,
R2, R3Th&4baRbhed RBé)actEﬁﬁ h%bat Rlea s R7bouRBeomBbtment s .

Ca, R10b la_,, X1.and p .as .
?@Pﬁﬁéarmef%Pﬂbag%vsnt neb abRe EasdasrTibn absuediBrgion
"as dréi neduher efnaabesetowhenroafrr whght ehe veatebbe
ref erence the br oadest definition of

orates b
tﬁiu% Pi BBFE BRBY1 d8dIr n1f nEPSURRAF OB ReRetAvent i on

oeomberbmeade$trehatmbnlﬁlamaghﬁﬁsenbegvaﬁntheéugﬂeboth
present inventjon there is provided a conpound

aCEBPRERYSREST BEROFE FXWheR8i RRR7AS2RYBY - RBRCARYARBY the
apgrRydrogencand Ris R, 1E§stF@1xF5@mp£§@meﬁ@§ R8¢
R9, R10a, R10b, R Ia R R12, X are as def i ned
hEFéﬁﬁrabéVeaFnl9éFtaﬁ@ﬂh@@mﬁﬁﬁbﬁﬁﬁﬁﬁt RCrRRSpreBBRPErS
'BYeBBhQQrER@ﬁgs'§e9£@¥bg§dtﬁeCQQPQHBglﬁggoég'PQSiQence
formul a wherein RL is optionally substituted phen
ahdmpoanfathpyefRrg iRcpEeamgs, th@bCOFNQrSFWB oﬁBglkylene
R8RrbERat R1E8, a RLOPenk g@ veol EBri a R 2ver rXdcfBE Polume
are as defined herein ove. In yet another enpodi nment
0PTt RANphasBhainnybAt FORVERaien; ewﬁbkueh a evapdend
agggggbggvgguagrnula | wherein Rl is optionally
substituted phenyl; R7a, R7 , R8a and R8 are hydrogen;
and R2, R3, R4, R5a R5b, R6a, R6b, R9, R1Ga, R1O0b,
Rla, RIb, R12, X, X1 and p are as defined herein
above. In still another enbodi ment of the present
invention there is provided a conpound according to
fornula I mhereln RL is phenyl substituted wi th CONR

— g—— NN R IS S o NN ~NA
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Sq 2NR8aR8 or SO2-Cl-6 al kyl and wherein the phenyl
group is optionally further substituted with a group

waelsoteds from t he group consisting of (a) ClL mtk¥P2007/063238

(b) C1 al koxy, (c) Cl1 haloalk§l; (d) Cl hal oal koxy,

(e) carboxyl, (f) Cl al koxycarbonyl, (h) cyano, (i) Cl1
acyl - a'mhéloreéd:tildﬁlm oyend aada Iﬁumtﬁﬁasg%@nﬂs RSbBesent
are ; ?3 R4, R6a, R6b, R7a, R7b, R8a,

R8B, ¢ r%aC&?raha WaReJ38CHEFi RBASAerein above. In a

furthert enpogi8E8tr&& ther PresenéatfVent £ 0l §Hepest Strom
provi ded a conpound according to formula | wherein

i SOPRBRYMeRF- 8OaFRPPAEEBSRFt YL ERCYE {RaViBHr tBestereRor,
Wllt B.CONE-E, 280 Nb2eRtesB1Clifeal Jfbﬁhn@@glﬂgef:ﬁén the
phenyl group is optionally further substituled with a
gF@@Ea§ Mget&d fromthe group consisting of (a) Cl
al kyl, 7%b) a Ghe fs 8 |
hanaIony (%)Sca§Q§§§ %H& £éa8@$ E%é%car%ony%gi%rsuCh
cyanbd, eﬂ)uéﬁ aé?ﬁ éﬁﬁﬁbor(}§ h@nﬁgénlnahue R¥impnral

Raanand n nd X
ar emas éggr ne her eI% g O\E/%e ?ﬁﬁ a urt _121‘}1 gg‘go i ment
oPreherpbéyennei avemereninhete feorpreactadta eoepound

a e di o_fo | a; r I G alk
SERFLBAN At b Pitie " BECED HebPrE B o B e
opuBRtE€lf£6rapkytiuand aherpoalthenpﬁeaylagobhprlslde of
opijo urt her stl roup. select ed
f?%%t?%g ¥?%Up£c§ns§§ i hg % %ﬂ %IE§?VQ%B)£E?@6OHQ
abkdryof( theCtehatoal kyl an(;dl)tefllshaépafk’ohg!r tBdn from top

c rb X (f koxyca bonyl (h) cyano, (i) C1
a@y 3%%98 %f ﬂ§#8@e%° (k) nitro; R3 is
hydr Og'EhiJe omorbpmmrentﬂm Seattytti I OgRdt o RYgr &Nt M ISy

1 EQ EG 38 aﬁ% are as defined herein
abBbBETRL aRSE REPS eHB0AE Hent br S TRD BRESERT PRYGHES of
t Beneols pboue dedr ar€28P0CNJE 86 AT ehhGuéR £8EMbactor. The
wherein is O tlonallz substituted heteroaryl Cl1-3

aFRyT BFlHBPB?o PyFe” RIS wred Rendesghrllapdarehndnkating

hydnegethasdgRle h&ref8toRt (e 9, aifOlp - B@n - DA route
R1Ga, RIOb, X are as defined herein above. A conpound

aBEordiBftrblghar Ao it whedRf ntRAtE)- phevgYes udst 71 maeds
Webhe & Rabka ﬁbtlhegﬁrtﬂataaﬁlFh&t@eﬁﬁétbfayﬁéeggn?ﬂagth

R12 [ Qr NRaR 7b In still another enbodi nen
t AETPFESBARUPHT chPT bR EREPEIR stipe oveaeror; conpeemd it is
a@ﬁ@f@fﬁsdt@hatatﬁé1m&@bfbtfoapOHaﬁeé§1ésff@fléﬁsg Righly
pharmaceutical |y acceptable salt of a conpo
s@reéveaeﬂreﬁveeceheeh%@ the TRERELar, deviat bnot ficem a
eghodiAesin@but h?oﬁ’f@s@lqét' Pé(ﬁPééé’tFté h@lﬁg ﬁét PE Py, ded
a method for treating a V-"11n or
pPeeEarahngy ahhe S/lmlowf e@vte nthopugh e*altxqa nvgeatq:tDSr Ois
Aﬁ@b ?Hpié i?ghggﬂgﬁ gr ' get O Re hf)&tlté nlgel.e]gom one side
ereo apeutically’ effective anount ™ of
cohpbhadragcbredi hg awothenusadé, weeri Df Rihe R’z:;ldtﬁzBatlons
g% Raél Roh, Réa, R6b, Rra, R7b, R8a, R8b, R9, RlCe,
b% ? Rilb , R12, X, X1 and p are as defined
herelnThéxm@xmltunmEmmE& lenfiitics ‘et wied heo piesenibe a

ti here ) rOV|d thod for tre
Ff%gg QH Fecti o © $ g%t?n At BFSECY |%$%% ?b@ang the
ore&cEarlﬂglwméﬁhntoﬁéﬁmpannmemssn@ndodﬂﬂmmptsm@rtmg flow

t ed th eof. a erapeutic effective
aﬁ%un 88%139 d?%t%g ~Yo ??ﬁ?ﬁéii% YRR @

R uRR]1ig3, oR4l;10R§a thE@t;gIRG@hl&@bth&7ﬁead:Hbon RBRuid can
R8b, R9, RlCa, R10b, Rila, RIb , R12, X, X1 and p

are as defined herein above and at |east one conpound
selected fromthe group consisting of HV protease

i nhi bitors, nucl eoside reverse transcriptase

i nhi bitors, non-nucl eoside reverse transcriptase

i nhi bitors, CCR5 antagonists and viral fusion
|nh|b|tors In another enbodlnent of the present

o, . o - o, . - o
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sel ected fromthe group consisting of hydrogen, Cl-6
al kyl and Cl1-6 heteroal kyl; (ii) taken together wth

WO b@snosg2egen atomto which they are attached, PEDEP20a71063238

azeti di ne, pyrrolidine, pipér?dTne or azepine ring

sai d azetidine, pyrrolidine, piperidine or azepine
rpagsopbuﬁnpkéyeBMBBYId@tﬁdtwtéﬁtayﬂrﬁ%YesaﬂTH@,b&ﬁfﬁes
al Ian1ne or EiVs dlalky am ne; or, |||# t aken

t‘8© t ARPVEPESTBHY 2555589 (£5PD) 99 REAL SR ReBUT £ 3¢ aREnthe
i ﬁd&@&ﬁﬂeﬁﬂ May 086nHéEc RBead di iBei8a DY PELA O o - fhe

aIk and tge other of R8a and R8 is selected fromthe

of S f)tQanT i A2 bt SRy dRRGER, 26 tloe sl RyFT IR e grRkyPen the

agdr€dchebervarkyd; andi thé akepet It HeFrEL Not NEhe reactor
nitrogen atomto which they are attached, form an

az®t PARRRT2BYY r OF T &L, t%@%eﬁ’dl neOHe B%%%‘Fh@bk{n@reater
sehghazet i dipse PYErOLAGIPe. tiph p@&fﬁi@@ ffe ﬁ]ﬁépp@ﬁdlcular
ring optionally substituted wi th hydroxy,
aFRyFafi hetorngt - sugfarkyPhntie; rwct@r; i) taken
t oget
al kgl e o S AR 0 SRR e s Ly
hg¥Fegehngr baf £ lgﬂs kyhpward by Nekoen@inX1ba 8f Bes S(I6) Hf bes

a t u [y
ncsselabfia Bl S e LTon L Zeieof I THIEHLGEL  Yana
hleieturelenbh@secaﬁ URibe apetresl bupwapdtyred thawmyardly” and

t val e h Aarbon residue containin 1
Eg{j)rﬁlc%gfrq g%o?r%.%eg e??n (F%{l/\%tre a(llbk i e R
sreacghr mhehrahehedacharnlﬁywmadaimomhéeprd@ess of the
C tal to 6 carbon at ons, 1-3 al kyl ed
h%?el n e%gh? oCEHAI KT I&%?‘rp%%%% of qe?%r%’b%a‘?%
Edm:mtesoné *ahektyl age oeupescthyzl p@ﬁpeﬂﬂdﬂc@l@r nod e :he@lernal

k rousm | ude th et hy|, propyl,
s%r% ?s o% ‘%/}Ws grﬁ-aa Eﬁ_)m 11at b%fe? %?n?)te‘?]t l,‘egtngS that
|sn¢ae1mpyto moperkbrylth@ewfpemmlyiarﬁrpiréﬁéﬁibl to
tg$otgrm j'ahkyl IS sedlas ? suffix foll ow ng anot
tef m T80 e JReTRFATRGHL2T of € *Hy R o X JRYASALY ?’ﬁ?%nql%ng

| b4 £ATle dek Befi@é EliphOrasn Bhdy| 19 pstas sefffed shovige
bei n&substitut ed with one to two substituents

sEFRTERY o the JRHE? SpERsd i RaFysARnERe grokiem THislace

f @hia exaapierrapbesy| ah&ybat denot escthie s@di €al 4 R R’ -
wherein R is a phenyl radjcal, and R' is an al kyl ene

radi cat? & RIEH: STt h&S @t R 4 @%m@t%% tifmtthe
ther ol éAChEROtoPOAPE Bbrtdie Weélyé@fi% arplﬁafemééu?g

e on the al kyl ene radical. anpl es of aryl

r 5 el énff%ql%eba%me%r@@]o?eq:@mﬁlt@atqmabém@fles that

Dﬁ:‘?&vi&é haflmﬁm&]s% rOREDVEDE OPYd e il £ RLIE through the
aryl al kyl"™ or "aral kyl" are |nterpreted sim LII%/

eXe@PEOR is an aryl radical. The terns "(hetetero)

arylalgyly fse (el alaray é?'r(k%cﬁ%entar&é r].leea[&'l%r?%lulds

simlarly exceptt R 1s optionally an aryl or

heaes cay§t thaei Ehrst Anternsyl dpahobekydrid | Jseacntmlkyflulds

t
B SIS el S YR Rt 8 Uampe, e
2f hyslr okype opyl | baﬁ(m@rmyrm hypwaﬂdlmtévytm@pygy baffles

% adméwgwﬁ? dldrgo forﬁfggrvrha *wgfggfggﬁte Y, Admg

ydr oxypr opy Yerm™%
u@erdm h@l@fﬁﬂt@efﬂnﬂ%soﬁ the af et t @at ufﬁu@dsécrcm@rlnternal

0, rgdi rb
h%gé€f§%r a 6@% & é@&%r%%#eﬁgé% %é)ré¥éﬂgﬁc§%§nﬁﬁﬁs is
2t cade DérPed dod@awse byas af bow cé\eang the Cbe;_’e -oPbrthéhbaffle
2CH(i-Pr)CH 2-), unless otherw se indicated. The open
val ences of an al kyl ene group are not attached to the
same atom Exanples of al kyl ene radicals include, but
are not limted to, nethylene, ethylene (CH 2CH2),
propyl ene, 2-nethyl - propyl ene, 1,1-dinethy|-ethy|ene,
butyl ene, 2- ethylbutylene.The term"cycloal kyl" as
used hereln denot es a saturated carbocycllc r|ng

T Y. ~ o oy o - o
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for the purposes of the invention, a heteroaryl group
need only have sone degree of aromatic character.

waEx@spbsess of het eroaryl noieties include nmonocRCI/ER2007/063238

aromatic heterocycles having % to 6 ring atons and 1to
3 heteroatons include, but is not limted to,

pyslﬁreyénte&r)nrﬂenyéac@yéﬁanuidspfté@'&Ier the top of

pg%azol§ intdazo ¥ oxazol e, isoxazole, thiazole,
| SBENNBYBFELY PYESAF G, PRhFLEF a20f of LAY BRABFASIFR nehe

whiaB-cans0pki paaklysbe substituted with one or nore,
preferably one or two substituents sel ected from

hydr ox§5 e ES5HoLY kG| EoR &85 2hitdhie | bkt nattoarnaky,
abeElBéoarQahQ%h@@|@HQKYEhea$5V£§M|éa§¥£’of the second
alkglsulfon I al ogen, am no, al kyl ani no,

di-BFRYRAM RBLE L@ nokl Kyghen! k)eans nobP&ST . tanghe top of
dtﬁék¥5§8£893hﬁ¥h tHéthac@$¥0¥¥C?£@@n¥h @ﬁg process of
car banoyl, al kyl carbano car bano
aF?ﬁcahbaﬁﬁyPn hlﬂ?I%am%@ﬁ§lbh$hotbﬁﬁe is overlap of the
aBXngégogﬁbaghgoregg?ﬂgﬁeflgidbf&Yf&w% Qn%fﬂugﬁs route
include, but are not Timted to, quinolinyl]

i evqui hbei hob, e@eazoblir yhe benabthnbpheaylbaffles and
PERACKAZOLE (RENBLELXAZ0NSe s PEPZONL! 820084 AN E e rnay
ben2|sot azo Icyclrc nnle i €S can bé op ohar y
sbhhsfieat eosh preherablypgrhéoseygke boewpennd bfne from

a C n [i nta n|n h roat o The

CERETRORCRaLS) &, ol FerSROiSLOLS BlELEL o8 OFhe M pon

thégeaopathecséaondntntgrnah b&féléh@mdaﬂharybrbtoﬂtal is

het e rou The %e nt'ggteroarylalkyl or

"hgtgg ¥§Pg§ nEhRY PhE°rhdical of the formula R R,

wher ei Pr&¥etrsb BN ips | oadhg fnﬂEﬁmdlﬂKﬁEfEﬁéHK&Vé|a “11p",

radi cal . as defi ned herein R" I | ene

P e arnaRe GoFF nEHCABTEr o L Lo het nilie SPALkTRo=dsaE Of

t BrRe abtachaeDht Pohal BAfibeshetieeoniyl i agirepbrably be

og t he al kyl ene radi cal gxanples of heteroaryl al ky
AFLAPRERCPEARD bRt 34! eThOR Fiei Bolizgntal.  (Theterm

2“hakﬂaaﬁtatm?thaénoa@g 8- QYFEOL Vb | ehdhEed€EHE when
"al koxycar bonyl " and " {onycarbonyl as used herein

dEh%tE%aﬁt@Fobﬁ vFed ot Huflae RYCEFeR Ahetle niReRtHPRy] The
Opr8(¥kibRSEECER¥EL Ypapf Bh&YseabHaaiyte2hg1 a8afEiéged
hereln The ternms "an no" al kyl am no" and

" YRarREafi ROX1RE %§e€hﬁeiéﬂhl¢%fﬁistofr@WEQne RAFPAREMent
EﬁatﬁésPQQEt8§|Moaﬂﬁeﬁhéﬁtaéﬁ&|a@stﬁéfégﬁg @?ﬂ¥eﬁrgb§nts
two al kyl groups attached to a nitrogen in a
nbherycehhing PhelisawtdoPy dPFPet@hng Fhéisrupted s¥nuous
t?&ﬂ@eaﬁbgoﬁég¥£lon 9i5¥5§niﬂpéugﬂlth ngeactor

di al kyl am noal kyl ™ as used herein refter
NI—I2(CI—D)na S RN mﬁerm FEGTH ) - tﬂe%meFMeCI!y
w@gﬁfag g?éé dxbond 8d Bias pbkyl efedplippdoAbONE £irst
oal kyl'ani no™ "as used herein Tefe

ahnaﬁrneélhyffmherend aekytiog tlui@s ﬁhesterqund the

" I 0 us f i n
it STaRT (o2 BB onab bR dee eyl Eh b
Theftéem " Hoylanampleasthseﬂlhetelntden@lebaﬁfgesumapf

f @) e n R hydr o alk
8£§§??n£5 ere‘%gl'r 1£§%el-a noyg%fgtghgf oPm§he Ctor
aayﬂanhaosgcon@ theEnalthaffieﬁ»ﬁhynentgndoﬁramns gecond

tota f 6 cC 0 B . The term "ha

as u%eg h re?% ng%gépf?quh%ere%hF%trn b?%ﬁ?héonoflulds
|ﬁﬂonear&hadt@hatIeyannah&ybldéeésrshéOfﬁrgtoumtéEHal
wherein Ris cyano and Rl is an al kyl ene group as

defined herein. The term "heteroal kyl" as used herein
means an al kyl radical as defined herein wherein one,

two or three hydrogen atons have been replaced with a
substituent independently selected fromthe group
consisting of -OCRa, -NR Rc, and -S(OnRd (where n is

an |nteger frontO to 2) mnth the understandlng that

o T Y " o, o
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from GSK; abacavir (1592U89; ZI AGEN ) disclosed in
W6/ 30025 and avail abl e from GSK; adefovir dipivoxil

wQ@ bios(0¥2) - PMEA;, PREVON ) G | ead Sci ences; | obPCHEP2007/063238

(BM5- 180194), a nucl eosi de réverse transcriptase
i nhi bitor disclosed in EP-0358154 and EP- 0736533 and

Upder1devahapiesh HYoBMS, clBEH 1 RO Mand £EIETSE the second
transcrlgta E !nhl bi tor |n the formof a racenic
f

ntREored i%sl%r%% Bl 1868395  thdeYebER| obnehe

byiBiechesePhal nBaf eles rhsdt sbedga [ {ndeFldl ﬂ>éf3f=‘ﬂé§d
fromEnory Universi ty under Enory Univ

5, 814, B3 afkl UrHeThere R ifieird kﬁfﬂ@dlél@ﬁﬁ@c|meseactlon
|ﬁ§ulg§uﬁé§§bb@€wé@nLa%ﬁ be-£ilse 1nt§/rna1. baffles and

- di deoxy-5-fluoro-cytidene) |icensed
th%r%}’wn@ P Bns PRRF nek etite capcondARD e xrl poa f fikes .
npgl-e b 0
eEkeeskdR oo B i LIP3 5 8L 808 o
UppVler sidgs apf the R Gersiand oﬁh@em@wladtmﬂ'erramgll@affles
g@%g?%?gﬂ%\g%%f\é_%'ggelll@fir?goﬁéf]flégddﬁ)le reaction fluids
bf Dov hpebwpent tiherpabs yd§ aflens nejnaereel dosf filde and then

t hi bi t
rESBES B3EE £ RIEE NP S e AR R e
Bi osci%remn Iy Uehrigg) ditFed suttan/ezl’meekmmmd)vmhdtmﬁ he

nevijr e (Bl-RG587: VIRA av | e
Sesall i SPLi%n |Bhn RaeRdase] BN el (a3l S8 € the
Us916)d.<512$ RESCRbATE R 1) @f/attlheablﬁqdid)mﬁldaﬁ tl@éﬁé’fdswzalso
2‘]’\1% SUSTI VA enzoxa -2- one fromB
CE’%e‘ﬁs RTY sIRTr FRRT | Y Unter 13 ?Ygﬁ?l‘b‘?ﬁ’f‘?‘ﬂ%etme and

wm&mqmdww¢mmghu&¢%rmﬂﬁ $Eleh is injected

devel ogme t 1}/ Pfizer: avirine (S-1 153 or AG
1%%-9 t least every seco compartment and most

f@fér@lbwl @tf@amemll :)njéu@e&l iSOprepty | cdiffoihavt ) Mn
| -1H i mdazol - é/l et rﬁ car bonat e) by Shi onogi
HE e (R o od RS Mo (A5G TS Aot R L5

(ﬂm@yﬂ;@wy&)eﬁ t{kpé‘efwvl‘é@tm&érr(ﬁ Ad ¢4 3 -yt i i on
edi one) | M t subi shi Chemi cal Co. and Triangle

pﬁla%%%em%%a%delz Hhe FefrNd der e RSC- BBy, e is
g@i%f&bﬂyriﬂféw@é Bh 56k 096 ddbMdT LheS B - h ¥ 1es .

697,  li censed to Sarawak/ Advanced Life Sciences;

et r avi¥eFET A BIS:r % Y me: Sischrie: They baffled

t
%%ﬁ:?%%gmgﬁawpy;ﬂ%g@ﬁfef/lléwﬂec?aéséﬂ' fetiydhen o

49 -qonpleyity QfndisirRAtex anfl e fgdnegxtrnly anmi nol -
DAHLEhoE% AL VPRI B e s

é@éh@fﬁ e [Stxuctiyer oy AT byl ded) )bietdnt jors Irsttaam
| 3443 L8s4i hydro-5H1, 5,10, 12-
t et raaza- di benzo[ a, e]cycloocten 6- one by

Boehr iHygarolyaglse vl phePldl 1 k33@enEe7 davdoma3de takes place in

G542 SATCNBRCANSLY s M ot gz suscanac

tmm@stamchf-&-llkm (EIHV[tl’HSskllled person and are

pyridin-2-yl)-3-(2; ophen- 2-yl -et hyl ) -
%%Sg%r?earg) él%r adt gm Phat'he eu 2(:823 ?13 %he‘l Eeeéer#rgd
qntﬂkyﬁnslxﬁnlud&wé ddi¥dnatas aseth helnei I sl such as
inhibitors of the HI V-1 protease, an enzyne required
for the proteolytic cleavage of viral polyprotein
precursors (e.g., viral GAG and GAG Pol pol yproteins),
into the individual functional proteins found in
infectious HV-1. HV protease inhibitors include
conmpounds havi ng a peptidom netic structure, high

nmol ecul ar wei ght (7600 daltons) and substantia

pepti de character, e.g. CRI XIVAN as well as nonpeptide
protease inhibitors e.g., VIRACEPT . Typical suitable
Pls |nclude saqU|naV|r avallable |n hard gel capsules

N ONA SN~ o Y R o o o o ™ =T 74 A~ r
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873140 (ONO 4128, E-913, AK-602) was identified in a
programinitiated at Kumanoto University (K Maeda et

wabkoodoeBiudl . Chem 2001 276: 35194-35200; H. Naket/BPmN7/063238

al J. Virol.2005 79(4):2087-29986) and has been

advanced to clinical trials. In WO0O0/166525;

V0043 8763 90 a VIEORA O 684 8a  MEDZH @69 481X/ HFO1565 um
Vmggﬁ%7o749,rhv\1)20038§0574 V\02003042178

VIER0B90387 73 TR Bt Bl 25° /SRRl Tetela dredbatkled

4raat bor PPER| EhoereQBPANPES Whi ch are CCR5

antagonists. 1n U S Publi catl on . 20050176703

publ | shi¥d YRR GUre Jopshes baf £ J(%brll'%qc‘:é?iﬂ Is gypically

Retshesn dbsgbosed betespsy 'Er&QRﬁo@nEégP@d) 8¢. The
capabl e of pr eventing H V ce entry

FRBEF EREE ohf Nehe 2bb d%eracawumemgmiaw figom 0.1 to
2926 Kselg61$trAbm 6 SCLOS € &P

ant a%or%)gt %a abfe ofmpr eve%%%ﬁp{ﬂélﬁgqﬁ%& nltgr ably
A??%‘Bh?reﬁtt@nhmmt ors effectivel y bI ock inter act| on

bet we vir t

recep{e%} sé o@%%%ﬂpfge?%%& |s a r#a%ozne’
npmee@ﬁad;oramm@@yhmmlmnm diblqal@mf@aﬁm:n@ml 1n the

T P Ry TR e SRRk SRR

avabthesd nre@¢t@iR5wlgef§(ﬁR4theanblaﬂﬁh¢d nre@cc ox ofs c

n sk I n Vitro Activ
H?(yw% é%%an?%e%ngg%m <T\\{%noc onArC ot} %&@ ti2
Tbb(aaﬁér agai os¢ QR r &XCHMpa attke | arTcﬂ oméxémltam@s
n th Enfuwrtld nu Inters lence
?% (gcgg%(\% 9% CPobt a‘forﬁ@aeﬁ‘gelﬁg%l Aot her 5hyS
(t@é@r Decenber 16- 19, 2005 Washi ngt on DC. Abstract
# 384 D Norris et al Conbi nation with
Opt i ni fﬁd&%r%%%t%gar % %gfﬁcgb LEYatTe
Aat ramged Aﬁ:td;&i”ie/sthﬂﬁe@ﬁﬂi@cﬂleréibtﬂbﬁfri@&lcﬁmEEtream of

enced Patients, 45th Annual | nt ersci ence
%ﬁ% thik BrRANPT hi cF¥BR ath 2y erRC LMY TRFD L FidPRbied to

(tKAAG) rs Depeadesr 1 6wHOre 20 OBy a eI 1Ot ON Doprdste A6t of

# 4020.) Macronol ecul ar therapeutics including
arit® bdHFeLene of HHPeRF &R et bk SCEFHH bi WD iRl P{P@&W vetream

fragnenhs tieseotcdaver b%%ﬁr?a%é&a%wianany but not
i mportant_adjunct to conventional |ow nolecul ar weight

dP’E@fser?@Y H 1gr Bakieheindreac g i & Neharkafelg@weactor
DVHEEE $1§ OFur 2003 }2 1§ oM rﬁﬁ‘éﬁmﬁﬁgﬁ Mﬂ@ne

Bi ot ech. 2001 19: 19 8 Anti bodies wwth hig

SPREPPRETE yWhhH RFFEHI t?yn c%rplfféfet@f%fét%ﬂo%filf@@@? #@f the
C I Of r

B AP RIS Re o PLkPlend (A ifided U Yhe
vbresenehi df tcatabyst utsakfhs Ma%m M o reactors

z f
gn%gg%gétt%%&s%gm %ia\l%)a,oﬁ% 2%5 and tlEi‘?ock

HbaffleEntreyctdrt hs A@m@tlmt@cvw@rm Coih f Ee1e ntier oin

Agéé%{ob% Rt ferg%d % efg&gﬁ%ﬁ% - SOHODEE; ot

drezt osed(poabetanby anta btmjnmemm ot ba nolrddud th es tGERAn

r i.n |1 s expressin

tﬁ]gg%SC%ren%%xnﬂ&{nV% ac’e%é]ay F@f\i aPQSloF sc‘?ose |Jhr9L1fh

Siset. reb@cio@t/S?ﬂ',l@&erbdlhcetd Mayel, i L0Hsskdaddinsectly to
n ' C7_an 7 which bind to. the

%%&1@1 8} ngtgofrank?%]?e cap%ﬁg(ﬂ&fs%%h‘? i T THRP

i aflecl e mﬁrlmmaatté odWufs, Grskma qtrdﬂuct(/sti\éatm)l

1999 73(5):4145- 4155) discl ose nonocl onal anti bodies

capabl e of inhibiting (i) H V-1 cell entry, (ii) HWV1

envel ope- nedi at ed nenbrane fusion, (iii) gpl20 binding

to CCR5 and (iv) CCchenokine activity. Synergism

bet ween the anti-CCR5 anti body Pro 140 and a | ow

nol ecul ar wei ght CCR5 ant agoni sts have been di scl osed

by NUrga t aI (Srd I AS Conference on HIV Pathogene3|s

—— A 1 . a — NN NS NN
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wo poosmesys si lyl or Me3Si ( TMB)

thin layer chromatography (TLC), ethyl acetate

(Et QAc), tetrahydrofuran (THF), diethyl ether (Et O,

ethyl (Et), PCT/EP2007/063238
p-t ol uenesul fonic acid m)nohy%lrét e (TsOH or pTsOH),
['ithium hexanethyl disilazane (Li HVDS), 4-Me- C H4SO2-
otohpsysifdsalkySenergpytoli (&hd, preferably less than 1wt$%
N-{L:%eihane- N- car boxyanh%/drl de %UNCA) , ethanol (EtOH).
BIVENTTOnaRTRGHRRET afef e PRefetRingY t e pHerises
nearBbnéle) i 6Refhes, fBOR0PNAI Yat 5EEA) red€EbL A YL is
(ter%-% and neo have their customary neani ng when used
WPt Rt &hT 8P kP holBeyolY91s RPyRwEy HAdtey PeagFesneyecause
NoHESCEt & €1hP1EY FAAI Ec SN 841 Yoy AT Sn P}‘féQaHPQh
Press, Oxford.). Conpounds of the present invention ~
CAANBRT FheRS b§AR Rarrehieved nelhors dbprEraElve eheodiment
| bF UBhE At hyenBYsh hehigr L 0pr sghepBSHSh -
descri bed bel ow. Ll'heystgr |%1% (?r%tgri al ?inﬁ%ﬂﬁ%ﬁ s the
UBETSERCHr epafr hylY peskakespplaee fendhruee youreoret her

ayai I, Ci | Eer rich.
Fonr S8 P POLEPIIEy el P RS, | SHERERI L (1 6fies or
t hoseasiil¢bd(@htheeglar the oba bl ed Pracedurmssisdbe

f j fere S ' r Fteser’ .
Reounst et SEPRAERBUEE PEaftER () O iR Brpsimie 1o

Vohengésrdt 2tca®@ oL, of affoe ki nGamtpt @he nsnd eori@ gafi the

T. ti diti /| ey-VCH, New York 1999:

CERPLRERT 80 o o e Y, PGP nir LA Batelea
Freac tgr (&l sthe vohvedt DoPer Boeferaléky§ orlte AD9%I reactor in

rehensi ve_Het erocyclic enmstry, A R Katritzky

PR BT et TS A e et o rdtor o 1o

KBLTL L 2ky omd C W Rope. (EdS) Pergammn. Ofori 1606
atritzky a : ees s) Per ganon, Or { ,

VA iSn u e g R E el femeiTe |9 s bR @Eove.

Yook, ext&fidle Viorh tarese didd). off hich & | 100 dtgo 8y NEetd Gnay be a

Lgacti on schenes (?re re illustrative_ of sone
thousT By WhY I hgw?va#;ﬁﬁ% BTAtH Hri@pitream of the
i vest | eea€edr be synt hesi zed, and vari ous

nodi fications to these synthetic reacti on schenes can

be made'Snd i ITHE Qg FERIEF AR o e s IGIqePne thehree
a¢ bmpavt ient &f Shid afbd© pRer HHG PHUS &%‘é@g&@ﬁbif‘tments.

this Application. The starting materials and the

i FR@r bt it €32 GFOX AR R Tt cre ek Toby sthemes demiwe
isotaied andi purdd i AtbdfrAesi & dnUsi Mt HYEeLIONY of
techni ques, including but not limted to, filtration,
oF SEY 192 | GREPRRFER athaz gnerge ot aphst armhater
| bk G I CHR! P42 B GRIY DL GRR AL 26k UL to rhe

conventional neans, including physic ants an

sprEtled wRAGtoUMR sundriedd | burthet heeagntomry, the
' eact i ddeanry) Ratl el ahenall %Al Gaiaed s
under an |1 nert "at nos ere at atnDsp eric pressure at a
rebghe¢pnthanpehatpres surg el wftHe dradboed r&8-t0G t High

RS R et L b S e et et St

roost (of medyehing teapesatdiaside gis hboar. 20w Boewsure

o ' I ' schepes. depi ct e 1.t h
genera %%&%%s%?%%%{ s%gqh%@msél\/%b?leoneecs Lllﬁd \é% P the
arncygdses npeeli sead i appratoe atat tledstt homatatrael yaatd
nunber of the R groups can varied to afford the

vari ous conpounds contenplated in this invention. The
general fornulae in the schenes are intended to be
illustrative and are not intended to inply a
limtation to the scope of the invention which is
defined by the appended cl ai ns. Mreover, the reaction
conditions are exenplary and alternative conditions
are well known. The reaction sequences in the

foll owi ng exanples are not neant to limt the scope of
the invention as set forth in the clains. There are a

N Y Y o o - g, I e M T
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| eavi ng group such as hal o, nesyl ate,
benzenesul phonyl oxy or tosylate, optionally in

wo b@prneseence of a base and/ or a phase transf er PCHERI09T063238

such as 18-crown-6 (SCHEME Allsfep 4a). The reaction
may typically be carried out in the presence of a base

ssigdt @ss TEAch Qb&c&(’ssiﬁw c &bt t NO! gRHk CoPASHUBICIn Ashe
CSZCCB and in a sol vent

'\%t:ﬁs%sr%ﬁ\i’r DVE, tmmf Y 455D, t@rHTfM%ft tRY eetreably

Attennat § ved y3mea i@l mest tppd £d R By Forh i 1 8o & . sMPa .
deprotgnated forn) nay be enployed in a suitable

sol vertPS UHREF A1 e DV Wi £ ish oo rCofp dufitiscaghly

f oroml @0 160 82 60° @f e ASEESSH D e Rym M 46 UObLg g €act i on
(D. L._Hughes, The Mtsunobu Reaction, in Oganic

React i Fhs? RRﬂﬁﬂﬁ?QQZemﬁﬂﬂPmQRﬂn?ﬁNQHﬁ/%@Wﬁﬂﬁ#onwaﬁn
Y& K1 e O P uSSSn H560 a@pﬂlygwgl@fpémn@éldlm&tfa@

benzyl al cohols activated by a m xture of a phosp |ne

s%%na%twumwwmgﬁl% Y¢aERy - Fyeferably the

h
di %%gg%%uﬁgﬁ% (EP %15) tﬁp%q@%go%%a%%oxyﬁg}?leg(%ﬁ? tube
di$ sapr bpyst az0dsecondxy | moee (Drafyraply at least
I i.n.
dﬁotgééo%y Aﬁz&%fé{ éaﬁtg tt%}gl%%&p T#]er Iek?e 819 é/c?ntgo

such tol uen S no
pEuttloet axnmesaafe cth@mwQMmtm eafyldme splyemt to
y i{d has_  no adverse geff
%&rrlqg%\égtig P %a"%@i AT RVET VEFRAH hat* k?ef%atho

atundieagd) lpmrohj/skys dw]ssbd;t/elm hehe eageldis. tulbe. reacti on

can take pla ver, a W ratures
rangi ng ‘? r%ltﬁcg% eht* § ﬂ?‘ées%aogfﬁtr%de (or the
tpﬂ@@metugﬁreémtfmbﬁoaweﬂmtbﬂmltuﬁéicdﬁﬁééﬁb&ttdﬂthé

t he n subst tuent can so. be a i sh
BREE SRR To | GO (M Sy 1Y o Hetg R e T abLy
1éd9?t£ﬂﬂEbl Mz 4% sttﬁrp ﬂt’:)g)pm I%ﬁk%tezv? mw@tnab@él IBost

re ra carrie ou ca e ou co I NN an
e Ay AT e QR o A RN, eeiRLs o Phe iy lene
c m@d:@x ﬁ_ﬁélﬁﬂ pfkydilﬁdzﬂestfﬁé&t@li@ waﬁwmwjé\@&& to

CN)H 3, Zn(BH 4)2, NaB(OAc) 3H o
b%t%%}bwatln%o AR R OMRIERESS aatkﬁélfim? Flycal and a
Oéowhtt:{‘oﬁyé’f oa@a h?dfaﬁyawsa&@ﬂpét a fydrioge dy
’

catalﬁ . 0. he presence of” Pd/ C at ogen
pFakalyet oF S 15WRP B 8 2 7 eFak by St atowrﬁp%rp att%rfél%e
betyeemn0sCrad ther bod | hAG i stper atine ptrétlereactor
solvent used. Optionally a dehydrating agent, such

oL EELE ala sFROES JrPUPEES/ FCTPrEng 450 jan a%rmmmﬁnt of
fegh! italac fonmes i p@a@taﬂ@eswéaﬁ megl Al & e AL

anbi ent tenperature. It may al so be advanta eous to
pratlenapot e ar | §nd eeata iiestyrbupSeduinty a heirst reactor
r ti c t r i [ are
chgvegHag%? nP yggo%t%%ﬁé?gnﬁﬁ‘ﬁie%%d% aft ear“y%]h%g
regdrobyseRetiocyive apimbeneongbyoekdufles hbwet beepctor is

SHLEIER, g AR o AR B e

Cbnpmn ehleensf :/Jest)ngaan:t:OJSymmtesusim@I etByldne fbyacaol, any
@%e%ﬁﬁ?&@%ﬁ%%&ﬁd%“ﬁe@g ca bonatef gnd catalyst is
4£ @d DO- atb@ﬁﬁyé@|p©a¢U®ne 3K¥6Emé5ﬁﬁﬂﬂléugfsa¢Mor (3) is
N- het er oar al k am no- S av labl or_is
b DR e B i
asndefhal - hatfbkggaaﬂn@myé@mmdlojm@mammf%RM 5). The
73874-95-0), the fully el aborated piperidinyl side

chain can be introduced in a single step (SCHEME A,

step 4c). PROCESS FOR THE PREPARATI ON OF ALKYLENE

GLYCOL Field of the Invention The present invention
relates to a process for the preparation of an

al kyl ene glycol wherein an al kyl ene carbonate

undergoes hydronS|s |n the presence of a catalyst

-~ 1 o a1 A A
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reactor, wherein the baffled reactor has at |east four
conpartnents, the conpartnents are forned by internal

whadoBloese4mand t he internal baffles provide a siPOUDEB2007/063238

route for reaction fluid thrédgh the reactor. The
process of the invention provides excel | ent conversion

of iaptal kybengl coabpnase(ip gpeal wéﬁap%/ ObYEShaiddChatfles
ntors have _found that using t | ed reactor

i nv
r%chEgevﬁ??%F@ohnFﬁr?%%l%%h%%e%lh% ) aEe pf Edentg-side

sbaettebt i mBeOfibbabbdsi8e bAeribkelshoeg,of 5any
al kyl ene carbonat e nol ecul e passing through the

rlé‘aE%a?naeHKr?X'a‘ﬁladwg hbil FeakiPhg@t sthe nbatted edge of
t Bgel pkgtihood of any nolecule remaining in the

reactor for an extended period (in a so-called dead
zone iThe HeesHaEe®i) g iof aile hakikesedt  Shhel € adhventsi on

LeupLkyleng slyGoLsCRY becNBMd M yRbS 1l DhGLS ar
the residence Tinme and/ or reactor size. Brief
Déberalpglenbetwehe or hwmagEr&hgune Notsom sdhenaf i the

dj S C r g dient.

op EO0AT EROULAM St EEECR, RO Ehleop, SRsETBELRE i ror
shohengad pabﬁbes(abcamdln@ethoali@thErlenb©ﬂlnﬁﬁguré is
t | 3 hemati c_di agram show n
Hgt @%%Qﬂaggog%ggéﬁ F%Q%e ?ur%%e? %ﬁ%%% PRt tot The
|Eygureona EEkanIeUrﬁngnrlpmeom nfahdeshowemnd | ®nsddend

t des f th
ESREhe t OREBHLEN (8] Poh Oe oL ST P nt Rt AT @) erne
caebonat enteﬂial RﬂafRBe@ndsR%Mndi neepessient hy Hedes of

osen hydr oge i onal | sub i tuted
CERe Dot ERRR SR OOST By Pulhee St ot Seiets S top ana
poet epabby thenrdateos. CBI@@ﬂe al@nss &mtéé@@mﬁ,of
mpi eti es_such as dro 9roups may be present.
PrEFUFSbTS. CREen RSl 1 Beh ATy SO Hah Bt HEst

anﬂtaﬂnaep}beﬁenés hydi@geme Oba Bf 1O -rSubsdt t i pd The first
roup and, nore preferabl Rl, R2, R3 and

F&narrn?%pPeEE%% Yt SGePnas orRVa a8 Uhe shRtappe the
atkytese caybonates therefore include ethylene

carbonat e and propyl ene carbonate. In the present

i nventT e Ehel st S retans an Quddathe wha nected to the
ebhyteos £asbesat e %Th%@aiiéerﬂdé eAgt Ofe NASE Al géééctor
four conpartnents. The term “conpartnent” 1s use
dé3brPREe o sEbaryPEedns Bruewe Yoheretivroudh etleg oreactor
tQﬁ@UQB T@'?Dkéff fRACtAOD £émA£§1£@Sétﬂ9-é?? béﬁate

the reactor wo conpartments, reactio s nust

t vale| be hpvdhl hoedh b@n‘i)}a@t%ﬁf%e@elf@?@t@m t3 >ng Iheany
r@@ﬁ&?énepégf*ﬁéﬁ@éé( abes é"rp % £ £Sk tt‘[)lrx e @S AMed @S ctor
si x conpartnments, nost east ten
céhbartheh%sllk¢h%rb©seﬂdh®hMQ¢@ rm Tompewt hentsube . The
d t e an

CFEsEeRCe | Eind 2ot Mhe Hailal OB hi{Taf e ene

caubbaateube am@y¢@hedgbycb$ f D% atgﬂa&mtrm@c¢emonds The

v r nt.al n the Sonve rsion le

ﬂ(#]lle?gr OEPA\)/%I tghrre St eB®T orC 13 u%?ejwfi%aat?]f qlRere
phhseeanﬁlesepgbyeml im dhetiEhedor bel ow a gaseous
phase referred t hat the react on fl ui ds

from co %ﬁ? SHY'SE SRt 3999 etaﬂllangﬁftfrlé1
remb@@xmemteofthbeelmvenmnomxtﬁmmaﬁeanmmﬁs(nmwkﬁﬁ|pmbcess
the c artnent s The di nensj o react or
p?%?e?ggly o cH® tHATSS | %@%,1?ﬂé@$%£ﬁt%ﬁ ?%F?%hgéjrl?Pe
ttenhguzantah of nensi Hirdthaimtérnsl i batieeyeidd c8dcond
di mension. Preferably one or nore inlets for reactants
are positioned at one side of the reactor and one or
nore outlets for products are positioned at another

side of the reactor, i.e. the reaction fluid travels
fromone side of the reactor to another side, rather
than fromtop to bottom or bottomto top. The
conpartments. |n each reactor are forned by |nterna

T Y O o - T Y O o - s
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reactor volume into conpartnents and di srupting the
flow of reaction fluids. The baffles optionally

wa@oeowsass24n plurality of hol es through which t heCT/EP2007/063238

reaction fluid canpass, buf pPeferably do not contain
hol es. The baffles may conveniently extend from one

| hives g 1 sibi £ BLes 0f4 | he) | epied Of 1 0t NBy: SHMMERat #es (4)
interngll surfaces of the reactor. The snallest angle

aPFEPRY FRP R DEISwRh thR LRATER%e 9 bt | LLERA t he

| Thes Akl Ska f ACEs Of s | hext &aet OForh St ef @iab! yi @ edt &Fne
than 45, nore preferably greater than 60. Mst

p?%"f‘%‘f%l y, the baffles are perpendicular to the

i nter nele S4B AcROInd e naactrr e Qafd) &8 aljyun
preferably sel ected Trom downwardly extending baffles;
upweF Ry Bkt BHINFRS b faRd; 2pafFigsrexdlents iy $¥e%8 one

Sd t r : - XA L .
Thor ol T Farre 2 prra e SR K Sn ghoying
ohkrst dengerakke lahiie H‘éhollé the _el@afiﬁn@dilneaCIrﬂeor (3) . The
repel O s MEem A NG £AEL Of4 ) SeliSgth] Neddlf JMOCERT. Ol thiEe

i nvention. e terns are not used to describe only
dbaEEiednseador af®) exextdénydiey pendilvall ot ton thet not the
[ r nal r f 0 but_al so_ denot e

dtlp(%é c??o%@éjt%a Ce%?%‘ U%P olteéel?:# r{osmat1 héer%’C‘ges?_pseenc Ut a?f,
preferably tmkém SQrodglon iime B pentli shbwing ea gse@nd

u rdl X i ng.pbaffle exte wards fr t

bor}llv?a%]?ﬁ%ﬁr %%gfl%f he'? et:%? Zl?a}P %ﬁ?&lgﬁ%a%hﬁ epﬁor pr@be

g@dfwmfl iﬂm?emal amaBfird at®) ok drinds fSﬁ,hférﬁgtﬂlegLo%H@r gside of
e | om90 to 4 . In a preferr odi nent ,

t Hee c%?ﬁ%g}?(areﬁ%c?%rt h%) baef}ftf%rbdfré%ct't%r&é‘? g"?tot'r%mémb’i/ not

alseries of whd erewdtdgy. fTHstlidquaifaln baid lesre sl

second in?ern baffl es tﬂg\t rovide_a Ssinuous route

FEFATRAEL I Dh T1OF PTRIGGHIT Hl Fe8ct brthe | T gs frdiid second

piefernel wabprésrend, s headeact i on fikdds pass over the
first internal baffles and reaction fluids pass_under
tFEREL FIEteRE tRrrenate pekl exmdiedrehesed it the

irdernad badddies mpy. be upwardly extending baffles and
the second internal baffles nmay be baffles extendin

from JidBIT] B35%iHOB & RFIEHRT ACCPFHES & id yet further
| Yhiss dahe Al & Ggndbynhendownwari Ve et g ngr bald |88 cess

but this is not preferred because gas flow over the

tHFF oFHE NPT RO MRty FHEITR R i DFFFRWIbRF the
fone py@Fat hontop e ther spvad il Lxtiendi Ngs bald | &scong

and flow underneath the side-to-side baffles.

Fretereml yoaheledpleddes: dfhe Hel ¥t sintenmahatabifds et)
i gh *?& ; t qu%

?érf%%cgl fijIlty%ff esﬂ.i %%%her"&?r%g%ap% %lggarr&t?o es?Coopn%f

t Het et drafvhss t o) rase twpvasdiseaktianding grafkiEsss of

the i tion.). ¥ t hat e is.,overl of
t he ba éisc%hngdwﬁ}éﬁgr gl%%(?ﬂ%%%%% o(l4l’§\xs 1 ssﬁiﬁo&”glus
r oant ehew ern t iegwiogs edlgesndf3d¢ heFfgquist imties real cbsdd4 es

r e bott edges of, the secand i nternal
PO IGRT SER [l NP R TS A i | g
ffonst hentepnaddemDfle het f i Istthentlmhledbafddetdo the. The

bof 1 om edge of, t.he cond i nternal baffle and the
h%lr]ilscz)ton at?ezf et nb“%%%fersangéle) ot~ errb#n N4 bl%tah P?%$%r°a%l%be
tibeef Seednceaater nal) badfteasihaye@ the PWottone.butheic: the
ar e e%éetdeedres,eé:t(i)ons t thve. ot t om edges. of the |,
SeRONY i Rternatc par fTES PHREFY i3 Rt r¥piyFaction
hioru zd rivett wersn uphd codtbd imam gadier hof iwoiads . (Fihputerina is
“horizontal |l y" denotes a direction in the reactor when
the reactor is used in the process of the invention.)

The provision of the lip on the second internal

baffl es increases m xing as the |liquids pass from one
conpartnent in the reactor to the next and at the sane
time prevents shortcutting of liquid by providing a

di srupted sinuous route for reaction fluids through

T Y Y Y L



Steaminjection can increase turbul ence and di srupt
the sinuous flow pattern of the |iquid and can

wo besebtsane al so be used to decrease the vari abPCT/ER20071063238
resi dence time and prevent | ifgui'd shortcutting.
Preferably steamis injected into at | east every
sacoadsgog@atwﬁn@f anﬂgmaétwre&}%@bwr@&@@nliﬁe -B and

ected into ev artmen n t he enbodlnent of
R AL S (XL R SRS B R o

th@a&téﬁt (30t ernal sbabhd esneehd easgsfole f | ) d@x@é’ﬁ&s from
der the second internal baffles, steamis preferably

|F1]P%CIP%EI‘:‘BT§I%§V the Ratbhedi FRRFFRF bhkf | at HarPleal
séktEhagtHBYhbes Uged bR the @@fgfé?dtﬁ@aféz%tomeﬂg' s
is not preferred because it increases the conplexity
ot 1@heds eht Bhe dprif fiegereraley (hekbewdpgtween the first
syﬁréehsﬁtbarm@g @)bpmalé&e&u@d hden béiéégdoet{ﬂﬂ&té*é@ond
and can be provid optional steam additi

Hyaeeryal shaffiae é1$ kyﬁﬂeﬁr?qel%ar%oha}tfel&' alikdest mhb eréemaining
t e cat

SErELRre cararant o ar e ke P Ry 7 B s e
areageseribed, for exanple, in US 4, 283,580. Preferred
catal ysts include a carbonate of an alkali netal such
aspot assi um carbonate or a nol ybdate such as potassi um
nol ybdate. The catalyst is supplied to the baffled
reactor with the reactants. The tenperature in the
baffl ed reactor is typically from80 to 200 0 C ,
preferably from 100 to 180 OC . The pressure in the
baffl ed reactor is typically fromO0.1 to 3Mra,
preferably fromO0.1 to 2MPa and nost preferably from
0.2 to IMPa . In a preferred enbodi mrent of the

i nvention, the process conprises hydrolyzing al kyl ene
carbonate in the presence of catalyst in a first
reactor and in the baffled reactor, wherein the
baffl ed reactor is downstream of the first reactor
wherein the first reactor has one or nore conpartnents
and wherein the baffled reactor has nore conpartnents
than the first reactor. The first reactor and the
baffl ed reactor are arranged in series (the baffled
reactor is downstreamof the first reactor) , such
that reactants are supplied to the first reactor
wherei n hydrolysis of a proportion of the al kyl ene
carbonate will occur, and the product streamfromthe
first reactor is then passed (optionally but not
preferably via further reactors) to the baffled
reactor wherein further hydrolysis of remaining

al kyl ene carbonate wll occur. In a preferred

enbodi nent of the invention, hydrolysis of alkylene
carbonate in the presence of catalyst takes place only
in tw reactors (the first reactor and the baffled
reactor) and the baffled reactor is directly
downstream of the first reactor, i.e. alkylene
carbonate is supplied to the first reactor (preferably
as a conponent of a product streamfroma

carboxyl ation reactor) , hydrolysis occurs in the
first reactor, the product streamis passed directly
to the baffled reactor wherein hydrolysis of remaining
al kyl ene carbonate occurs, and a product
streanconprising al kyl ene glycol (and preferably |ess
than | wt % al kyl ene carbonate, nost preferably 0%

al kyl ene carbonate) energes fromthe baffled reactor.
It is preferred that hydrolysis occurs in two reactors
because this is a sinple and econom cal system design
yet high conversions can be achieved. In an
alternative enbodi nent of the invention, hydrolysis of
al kyl ene carbonate in the presence of catalyst takes
place |n three or nore. reactors (preferably three to
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hi gher than the pressure in the baffled reactor. Hi gh
pressure is preferred in the first reactor because the

W@ omi8/068243 ecycl i ng carbon di oxide is | ower. LOMET/EP2007/063238

pressure in the baffled reactdr is desirable because
this increases the reaction rate (at |east for

cat al yst systens such potassi um carbonate) . The
pressure in the first reactor is typically from0.2 to
5MPa, preferably from O.MEE_%A nd nost preferably
froml to 2.5MPa. The tenperature in the first reactor

IS typlcally fron180 to 200 0OC preferably from 100
t 018G ORTOCEHS ol PF F 3% rREERAMRA PR L AN tdbkylene glycol

|E¥@ﬂtaﬁnalﬁ9l@ﬁé|GérbéﬁthaVWchﬁ B6@Pri 888t hy8Polyzing
dianeter ratio is connected to the baffl ed reactor.

Pﬁék&iﬁBFyCPHQOP%EFdéﬁth?|Hﬁe%?n?ﬁeoﬁr@@E%lY§Frean§|n
tBh%fQHE'%EaEHQ? 'ﬁhéiehﬁa§ﬁe29a§§§98d§ea895§ ha a%_least
preferably at least 30 seconds. An outlet fube of this

t jpercaAmpertBenateo Fhet AeRPARERERSE 2he Eormedsbwn to

a g ecays n

R e e e A S e
tﬁénUQUSerOuQQefOTheepﬁquntféuléahhfoughthhebaéatedr
react o t a

R S A T RS S o S R
gkgaotoantaprafetabby sbdrtapmpatresentban | Gopm

kyl e st _pref ably no_det ect e .

%kyle% %§§%0n2%560£§ IIl%I Ieﬁ%”&lyé% T %anfodﬂ%‘reln
stheauvmearymenaelynsuheebaEﬂled ﬂeattbfa&renfbﬁmed by a
obtain_a dehydrate alk ne ol _and ol uti
CRePharaf ot Seehetifa  ARRE RyYrtrsliBatatap abd] 8tona
smppéradlasaafmabatyst pobuidenat oitlbeus eactiest £61r eam
t hat k g gﬁ g %o thg first reactor. Figure la shows

a procas 2ot dFRgers h 8nbBarBht of the invention.
Adr eaCA apitosé § € aam ¢dyd Dig et dyd Baem cay bﬁtﬁ@t@m Ved £ t Dl

s fed into a_first reacto In the
f?ﬁ FeBé?ﬁrOE?%yFEﬁefﬁé?BohﬁtﬁrFé h@ﬂ Btyeean@or§?9%10n

echMlLﬁﬁepglsS!CtheiFhﬁhél setoh@achesrhgl PeatEtéoned into
three conpartnents. The product strean1fron1the first

rBact b RBATEFR| HLARALNE FIREN , 4 arfheie Backks top

w@a?ésaaﬂ EEEVEEPStC%QQBﬁé‘} papg1 8t é‘Jre\!SEl%ﬁefthéH Bhe
react or baffl ed reactor

paPEFPTMoREASFnPE E%ﬁpﬁ??ﬁ%ﬁténbyr% %e?ﬁﬁflﬁ@ first

| gt er ngl P@ééé@sa@é@ref@neolﬁﬁmat cpz.aféi£§m(él v?aereln
Thefirst internal baff (4) are upwardly extendi ng
behe| escand tﬁee§@%bnaafﬁle$nhﬁV%a¢$F%@d?@)S%¢e10ns at
stg@lgobgtggmb@aﬁggs The side-to-side baffles (5)

have a horizontally-extending |ip section at the

bdt t ond celfeCe$S t MECPrEted . tammpdsFetehing @©faime which

b

PEohREEsed FYOLRLTRANE YEELOhe PathRES 1 phS BRdscnce
thé batadwsbdie af fihetseeantornardnah baéfbaffUedto

t ed h [ i nte ffle he
nocreSaFal ieBhih Fog BEEELORCEOR, 0B 1 aeiiefPlah s che
FEguse reatctoa, cwbesesecthenfbfsgigeaetba hakeone or more

t | ine_A- Aqan how nd inte naI baffl e
(g§8§%QFﬁgngaf?P ?%g% orgg%?bgﬁggegsﬁ ?n?%?n% Te
babmpestmémtexthad beéweenst heeacdes. of the baf f | ed
reactor (3) but do not extend to the top and bottom of
the reactor. Figure Id is a cross-section of Figure la
taken through line B-B and showing a first interna
baffle (4) in the baffled reactor (3) . The first
internal baffle (4) extends upwards fromthe base of
the reactor (3) . Figure la also shows an outl et tube
connected to the baffled reactor (3) . The liquids in
the baffled reactor (3) have a disrupted sinuous route
through the reactor and it is likely that al

renalnlng ethylene carbonate mnll be hydrolysed |n t he

1  r r e o o - o o, S
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top of the reactor. Figure 2c is a cross-section of
Figure 2a taken through line B-B and show ng a second

wo ndosnos2h3 baf fle (5) in the baffled reactor (3pCT/EF087/063238

second internal baffle (5) "exferids fromthe other side
of the baffled reactor (3) , extending to the bottom

bgt nok phecdoP Ddcdh@inpacd Wraither | i abthsisi dihd he
baffl ed reactor (3) flow around the si des of the first

aRYIEREBRENT nR EF AP aFF T RIS 531 aRlde | PrEgSeneReP

thatadber eABERLES 8L hybpaercasbopate will be

h%drol sed in the baff|led reactor (3) . Figure 3a
DFRResS RCOFH Y to @aladn T ox Hekaiawbbdiwerein

OEhéhﬁréEEEP&'Qﬁ cHder{pat ures- Pt g Hi?ﬁ@?sﬁﬁéﬁ the

sane as those shown in Figure Ia except for the

cbﬁﬁﬁgurgtlbntb¢ bh@fledsrea%thnal baf fl es and second

er 4 r fl

) R BTt Forh SR 5 TR Plee B P Ferein
senoadtlﬁtetnhé baf@besecﬁédate theabaf jledxteadiog and
b o] onEN f ffles (4,5),.1s sho
EbEnERe AP BT LAL SBE DPne et OB B R 18 e SUPHE
ctubesestabnle&sﬁlgmrseaandaken t hrough Iine A-A and
showing a first internal baffle (4) in the baffled
reactor (3) . The first internal baffles (4) extend
fromboth side of the baffled reactor (3) , extending
to the bottom but not the top of the reactor and
providing a path for reaction fluid between the
opposing pair of baffles. Figure 3c isa cross- section
of Figure 3a taken through |ine B-B and showi ng a
second internal baffle (5) in the baffled reactor (3)

The second internal baffle (5) extends fromthe
bottom of the baffled reactor (3) , but does not
extend to the sides or the top of the reactor. The
liquids in the baffled reactor (3) flow between the
first internal baffles (4) and around both sides of
the second internal baffles (5) and it is |likely that
all remaining ethylene carbonate will be hydrolysed in
the baffled reactor (3) .- 4 - CLAI MS1. A
process for the preparation of an al kyl ene glycol from
an al kyl ene carbonate, which conprises hydrol yzing
al kyl ene carbonate in the presence of catalyst in a
baffl ed reactor, wherein the baffled reactor has at
| east four conpartnents, the conpartnents are forned
by internal baffles and the internal baffles provide a
sinuous route for reaction fluid through the reactor.
2 . A process according to claim1l , wherein the
baffl ed reactor has at |east six conpartnents. 3 . A
process according to claiml1l or claim2 , wherein the
conpartnents in the baffled reactor are forned by a
series of alternating first internal baffles and
second internal baffles that provide a sinuous route
for reaction fluid through the reactor. 4 . A process
according to claim3 , wherein reaction fluids pass
over the first internal baffles and reaction fluids
pass under the second internal baffles. 5 . A process
according to claim4 , wherein the top edges of the
first internal baffles are higher than the bottom
edges of the second internal baffles. 6 . A process
according to claim4 or claim5 , wherein the second
i nternal baffles have extended sections at their
bottomedges . 7 . A process according to any
preceding claim which conprises hydrolyzing al kyl ene
carbonate in the presence of catalyst in a first
reactor and in the baffled reactor, wherein the
baffl ed reactor is downstream of the first reactor
wherein the first reactor has one or nore conpartnents
and wherein the baffled reactor has nore conpartnents

P T T e o o o



