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COVPOUNDS USEFUL FOR THE TREATMENT OF DI SEASES Thi s

invention relates to b2 agonists of general formnula:
wonosshiszdtoRL, R2, n and QL have the neani ngs i RATABL06§000642

bel ow, and to processes for the preparation of,

internedi ates used in the preparation of, conpositions

containing and the uses of, such derivatives.

Adr enoceptors are nmenbers of the large G protein

C @4p$ ENMMETR I BISEHOSPHINFTIGAND A NGy BB PSEIN THE

subfamly is itself divided into the a and b

subf ami | i eASYMMETREC B YSUIHESISi Oy PREGAE Aloihosed of at

| east 3 receptor subtypes: bl, b2 and b3. These

[ seues. of vaPRoTRROLRETEY Age BTN el s, b2

adrenergic (b2) receptors are mainly expressed in

FIEIDOFINVEST®Nel |'s (e.g. vascul ar, bronchial, uterine
or intestinal snooth nuscles) mhereas b3 adrenerglc

r ec&pis élﬂ‘éenHPléf%ﬁ’ﬂP)QleSb’é‘Pfé%@é disphosphinedigandsend

thergfore b3 a s could potentiall in
conBStFRtus G0 SRk e Mo sefelssg gl he
enARLENREYE ﬁ% 5&REOK 8f foEhiFRbIMNS EXPEpRE ?Haﬁﬂﬂtc&ﬁfcﬂllflﬁseful
tissues erefore bl agonists are nmain used

commlmdaandudmg (rftra-$- (amh@nmhﬁbéimyfshsdﬂmggnomwd
treatnments of airway di seases have been extensively
reviewed in the literature or reference see Barnes,
PJ. Chest, 1997, 111:2, p S-26S and Bryan, S. A et
al, Expert Opinion on invgstigational drugs, 2000, 9:1
, Pp25-42) and thergpore o a brief summary will be
i ncl uded here to provikde ackground
i nformati on. d ucocort} S, anti-| eukotrienes,
t heophyl I i ne, cronon ant i ol inergics and b2
agoni sts constitute drug classes that are currently
used to treat allergic and,non-allergic airways
di seases such as asthmm anb chroni c obstructive
ai rways di sease (COPD). Treatnent guidelines for these
whetihS € 8&8moh H@%a@?% dgabfir t and long acting inhaled b2
agoni sts. Short acting, rapid onset b2 agonists are
used for "rescue" bronchodil ation, whereas,
DISGHE§SKNi ng f or ns provide sust ai ned relief and are

use her Br on

nedu%glrglopq\?’sl’ I%Sf* %er Hﬁl edt%‘fl%‘éf gmi pt'o tﬁ %eve enfyof
now] triahdiMe@y méﬁp&tté{lyiﬁdl&@ Bnfeeid Ractithb e proasdel etnﬁntidinenc excess

rel axati on and hence bronchodil ati on. Thus, as

of ¢qippqundhwith dptited sativities. b fargbwpgftsgfub afe R RleRy BISHic
hy&rggg{a‘giﬁré ég&eﬁlfrr% Cglﬁstfﬁftefs Ak P grﬁﬂg%gﬂfktﬂﬁéd%eo@ms using

chigal ®isphedphinenes trd&rsﬁdmknaamlgapdw SSeapé.anBi DSVlﬂ'ﬁtlysﬁdéﬁtmhe
and endothelln% Bgcaise b2 1 cepto S are so w.de
J. 4inseherh poe A PRE0R2 Lh&L/); Wz al5BAVIet &t dhay- “Hf’sgh%’\'f fséet
f t €
97(3?< 22%7 ES’ ?f§’37 S1ﬁgéeﬂg§serﬁe’%tt eda}e}'é&t) 2th§fééo}ﬁal§ i)?és'fparga é;x%[osmn
of sesedocH reimedmshe gatlesis of hew |chinalkhl.~tphoa:ph0fe ltgaadsr fok esymenetfic

ronchoconstri ct subst ances,. nma goni sts
by G S e GHCOET SR LR roT REHRSl Sy A e,
Caﬁ?ﬁﬁt[ccm?ﬁm%ﬂ@c Sk sBI(1993FUD L NABP L., HRAIAIR %}” Shival
chol'i fiergi ¢ neufotransm'ssion I n the human

Chamnioatsy(199hi ch can result in reduced cholinergic-reflex

bronchoconstriction. In addition to the airways, it

has al so been established that b2 adrenoceptors are

al so expressed in other organs and tissues and thus b2

agoni sts, such as those desleri bed in the present

i nvention, may have application in the treatnent of

ot her di seases such as, but not limted to those of

the nervous system premature |abor, congestive heart

failure, depression, inflammtory and allergic skin

di seases, psoriasis, proliferative skin diseases,
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EP 0654534 B 1 and EP0939134 B 1 discl ose a process
for the preparation of conpounds of fornmula (X ):

wohes@stoopounds are di scl osed as anti - obesi t yPamaB2005/000642

anti-di abetic agents having specific b3 activity.
US5, 561 , 142 di scl oses sel ective b3 agoni sts of
formul a R7 EP0236624 di scl oses conpounds of

f orgBhabmEme ﬁﬁ)sﬁéﬁlbleﬁmltircyada}ﬂﬁb’eﬁﬂ ligatids-deyaieped fogaeni c
activity coupl ed mnthgg selectivity from cardi ac

asygmefémvelnydé@ge@aﬁ%@c fudg BRE ligandsde - B-IDERIp su <l Bf
b1s%fl@§[€}ab Sfcﬂét%?os&)hgﬂ)an%? %ﬁ%%ﬂPﬂ&%éﬁ%@e éR%QJI

SItion
DUPHIGSp&(cen 2 bis (R, fd(\,)tzaﬂdfmmhylph@pﬂolﬁnﬂbénzah@y hnd BisP* i s

igag( BB kit trns OISy Set. L. ST 1

Chédatraces qgwﬁmdmdgz?wm %r%t al Ifa)ﬁgsm:hem M. kg, H or
CI-C4 alkyl, - pis 2, IS a C3-Ci0
37(t3/a4)ok31ya3, (1298)aMb dnBuarkostsl. of Gvgr €hoh. GX18): 69;3&4862([9@80

v FRE R § 25 glens 508 I35 e PE SR 1B R P B3

Chéah. ma@nmh(r&)mazsﬂzw(w%) M, ﬁ@u@l@éﬂ)ﬁr gdahetrsReyel i ¢

r tional |y aromatic, conprising one, two, three
115823)01@11257 8 élQ?ého‘X‘sAs Bugant éblalf, Selmu@ 25§?QQ94N4793§3 (923); M-

s PSR L P PR 85 ol A o Rl

Socol 13122)f85r18r11t9 @nai)arelnsehds ted., 7ram EheriZlSoeA 28 KY1635-36
OR9, SR9, SOR9, SCQRR9, hal o, CN, CF3, QCF3, phenyl,
(19@)pﬁeﬁw et abp Hetp Chegepiorpli§hD1 §78$1800 (1997).

oY R By CPHOS B g T SR i

hydd(l) dehati@ntacivas Aaebeealagrbhwed, fanmomg dther fActert4o algidity im i
he * represen the at hrent. oi t to the carhonyl,
C2 éy%a)ﬁmcoﬁtmﬁure a%wlwq rhy b r?ngFl 56 shatig Arscoli Bhosphine

t.abl d/ t.0
T R Wfﬂ# BB g end
unh\Mt@fb "t%u'aé[ra@as WRERbotRd ta t@ﬁisﬂro“'?@'t@l (k%n(kh) WIBR shuétSiral
hen QL is * - NHC1- ,
motif- IN(S rdsl)ve@zlememe o bw\plil@phmesg@ﬁ@ anél c@m@pmydmg catelaisty by
asy%fm ?‘f lgycggy%)engtlgl{ of® c%rt%n%%%tg?l kyltnclucehnf,{%ngg{J hi Idgsn %lltl)l%sters

nor e
and@up&iﬁawd—myd @aphite delayad e defelopiiber Edohad psyeaeatit Gie.,
group, optionally aromatic, conprinsing one, two,
C1shmeetra) bfsphosphaiedizgasdso s sel ected fromQO S or N
optionally substituted with C1-C4 al k or 0-C 1-C4
al KBi¢searshérel hirest iseantlyclesaribgd 6 s ybwhatge gtshl@qsphlmg higands and
yridyl, - _a grou of farmul awherein one of Rto R.is

cor@m‘)ongggga abyspavhichras psefuldp arappetric trapsferyations, including

enaa%ﬁ%ggmdr%énaﬁ%n %&tgﬁlg?ﬁ Eér 8, nﬂér?dn?%/ Lsﬁ%{g% P%%ent

Ap}lsimnmoWomeﬁ’,/GldBﬁm Aﬂlapublll;i&admmmm 802002 afdeomhanty 1)

oni sts of the re t that are .
asm,&a?c{ Pairs HBPE/AB@&@HPH% EE R4k munished Mgl rbd083-dbe
s e e e A s
As shownhie FiGe2 gheseilipands, hompresdrged ley (bupdinesthyl-phesphanylhédi-
t he .conpounds, of for mul ow an _agoni st . otency
bR BB kPl ik hirderes ol s v Bgmen
wheTEGA 86l B¥ndifi6h &llal, sBASRRASHSVe HESOhELFIMBESbIC -
Preferably, the compounds of the invention are
sel ective agonists of the b2 receptor. Preferably, the
compounds of the inventienZ2show an agoni st potency for

the b2 receptor, which is at |east about 100-fold
hi gher as for the b3 receptor and
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at | east about 500-fold higher as for the bl receptor.
In the here above general formula ( 1) , Cl1-C4 al kyl

wanws0sB7d4 al kyl ene denote a straight-chai n or POTABIh&H0642

group containing 1, 2, 3 or 4 carbon atons. This al so
applies if they carry substituents or occur as
substituents of other radicals, for exanple in O(CC
syrﬂahédd‘éﬂsph heR| [fands 8(11@'061‘1‘6 fiﬂnlﬁﬁk chabis@awBich tr€late-their steric
| es of suitable | kyl radicals are nethyl,
en\(c;:(omuentsﬁo pquyﬁyq;elec,tlggy 6}1@§g,hydrpgengmryqema;n5@ugm ﬁee for
t I fasS
eX ;?%%f éﬁ%eg Ftﬁzﬁ %/ éza?atalgrﬁg éigrrlét 26())%?,, A'e?h%sgg%teal" European
Jomw@lrcgmﬂgm&y ,Chkmi:m@ 1né MBG)@OOZM - ythaxyra et slo-Aswtiydedxy
sec- but xy and te utyloxy. .. .The C3-C10
Syrghesiso&| ly%%‘ﬁe}%ﬁ) é Q:’gr bon atons or nore are
opt § qg@a/rga 1R, EhSARBRMCRL BB [d¥ht ude
cyc &%?%%él éﬁg? ﬁ}(’:yc opent yl, cyg ohex?l,
alphy-gldelte 06:38) ,sulaﬂﬁlmfmtmlc;lurb ichyrmkel) pad ik reldjed eptiereadogenous
bi cycl o[ 2. 2. 1] hept ane, bi cycl o{FﬁAZ 2] octane. Preferred

mhéytqrbmurwan@m@mw anpBOR I st (FARAY vetglnigriyalved in the
reg%ﬁ@lgg rc])f1 amm rée?morr%% &'CQIVW? n??eig]gﬁialfﬁee&%{b?tg 358!{1 s&z %Hﬁwtyo as

des‘cﬁbéd wday.sr B&téxﬁmio 5[566;195 teRt By81$\&4nﬁ6ﬁ ewchlf mieis oughoto b
are nor phol i nyl, gq yrrolidinyl, piperidyl, piperazinyl,
usef| fehwatmgs%mgaf% rfpndlssz%ﬁz B Physiplogigal conglitiqnsiaggpciated

Wltﬂijﬁ o%ﬂotor sﬁﬁfﬁ%ﬁ ?ﬂﬂa %;éé{rf)mtﬁﬁfm ﬂhma%@aﬁ:@ﬁ@l sYﬂ,
pyrrolyl, pyrl pyrazi nyt,
insbmnz axiManouepsyahmtqd d1scnrdasl,| mczlodimg maniai em:dlbmdlar disorder.

St REUEDE L ioake, P L AL ERDS & e Coens By

63@6@?@1‘@]%%5 us@?@ZASQE '1%9'[5/5 Pa@&iﬂNoSQ’é)@Z@VN{oL Singh;
benzi m dazol'yl, indazo and benzotriazolyl

U SrRafcat Nedt, ko4, éi%w& IG. a&\lgmw pisalaUsS Ratand Nodb 499,429 to

D. il ataBy 51 et e B2t dbar RO E R L) Dt

6,426 368 @SN, Mieio Gf AU SOPattédt'No 6,306,920 I&eLeM@gAL@r& C. A. Segal;
selected fromO, S or N. Mre preferably said

andh Bt PoienoND 0, 316005 te dntCaiPardes hichrare heseiniineasprrated byns .
refé:rlerrl]cael 1|n¥helrh<%|to tﬁ Ghe fo%?a lﬁ)u Isggen atom sel ected fromthe
group consi oro, c¢hloro, bronp and iodo in

par Praguﬂmmh Hals uempreparedﬂnaraﬁoud Wagsh el yp@lallovd ragemichsixture
free bond on t he Phenyl group such as in the structure

of Préarainomehahsd-psty 'h??@nﬁ’rﬁ’é\%ﬂl is g yithesized @pd pybsequeatly Fesplyed
1ntq§ﬁ ®- ngd 9%&1&‘3%&4 | e m%g#q(?y i 2 {EinfPhBuhR (é g.,

prepared using conven ocedures such
U.siPamnt Noe5,563,1'thdorRy B.|Silvstniaaitdt ub), aetddadse intermbdiate (Q%,,

U gt Raso 6 b Ry ahel e Faeo ver A6 81 ea.

T. &8s, %H'U’@tlba‘(é‘%ﬁ N 5"69?378776“13”1@ Gro]cé( et;a@y d%fHofman

prepared By coupling an acid of formul
syraingsise(Lo3. HaemblloaS, AER447 © BLd ijuckabaerg R. 8). ng)bleMy, and U S.

Pl e, B P R SRS AL .

meﬂﬁﬂ@ rifd tadeaaed &gct@& lvith ARaPASEGSeRvia ? b gbr@ b B8R 8 pAD
aci d recept or, a conventional coupling agent

of digstgreoiborgriel saitmwmch merﬁ@paretpsi by kaowettdo:iznlqms@ orhiasi de

I Lf-dic exyl car bodi i m de),
rra G n i Alfort g proai e BRS LERPERGET L Ry Bk
sighifRYAHTREMREAZ Bdyona ZiR) SreprSHoM oF tRY raderhidtd!Wbi¥h dtong with the
azabenzotriazole), and optionally in t he presence of a
tertiary amine base (e.g.+tR=rethyl norphol i ne,
triethylamne or diisopropylethylamne). The reaction
may be undertaken in a suitable solvent such as
pyridi ne, dinmethylformam de, tetrahydrofuran,
di met hyl sul f oxi de, di chl oronet hane or ethyl acetate,
and at tenperature conprlsed betmeen 100C and 4OOC

e o A ”~ A
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whi ch includes, but is not limted to, nethyl and

ethyl, according to any nethod wel |l -Known to the one
wekbdslew7on the art to prepare an acid from anPesSaBI005/000642

wi t hout nodi fying the rest of the nol ecule. For

exanpl e, the ester may be hydrolysed by treatnent with

aqueous acid or base (e.g. hydrogen chloride,

resloing@egentadig do proddeionsoosts UM diyshied thélendekirdd R@hatomer is
hydr oxi de), —ap tlonallébln t he presence of a solvent or

freqyently, fi}éc:gfie% Sincedih fganp egefflggﬁfltéy recyclgd, dhesglgphreducing the

a tenperature conprised
eﬂ<@$§2§%ﬂ%@% :gﬂéﬂg%%%éYS?%? a pgrlod of 1 tgp40 hour s.
Thelneskigionpprefalratinhas febh symedizedntiepdy ednpy chied atkitiary,
o) n_ami f formula. (5) : rein_ Ra_and n are
<4Rpf{%\?. %@ﬁﬁ@@ﬁm%@oxaﬁ#\ %Peb%ﬁaed% YrS- PaieRiNes- 6@531199
6, owmesl 84r7r1<sqe§uiezo4 la%s@msaes 608,00, % ﬁséébn snigact ed

brom de of fornul a optional Ty i'n
Sllwmae n‘cfd @’ﬂthaugloﬂhvmetbodsmr&wdc preghbaginlin hxgt&n@mq;nenc

i met hyl _sul t ol ue /,.L{-di methyl fo
purfydon e Ar SPER b A oniesis besdurtbeh ngloy Sosty™
rea%éﬂtsi @0, anbasieal GBxiflary} fHaBirB)ifBGh IR € handle, as well as special

|sopropylethylan1ne otaSS|un1carbonate) at ‘a
crypganpeequipment toraaeh rauirgreopestinggonpraies1 2sTcat be asilpw as
78E 48 hours. The brom de of fornula (6) may be
prepared fromthe ester of forrmula (7) : according to
anyuretraes: A?blhcaﬁ@@%t)ﬂ?@ll@b% an ee&ﬁﬂeé @ﬁlema)dto*ﬁ%lamg to
prepare an alcohol froman ester, hout nodi fyi ng
preg#halin ¢éa asymmdige h):drmweon ofrp @angpulaﬁatutgﬁ oletinl tor produdeen

f f h
e e R ST S R 8T8, Thesapme
pret@tortis PeskQebndlf rellub&lioSyidlh prexh 6010 I Thefaphldafivh dlsélﬁiesﬁﬁc\/
be prepared as either the (R or (S) _enantioner

usepf d@fl%ﬁr@wm&w&y@hmhuned@e%, pecduding (FR)-MetRPREGSe
d h f
WhICH A SO CHREg! S RPERAN eSS B RO hEmR S

mef ﬁg&&gﬂ@gmﬁron1the correspondi ng protected am ne of
rmula (8) : wherein Ra and n are as previously
def Ahhdlgmhe Risthed dlisRtosedipréSeRatearypichtiabl(93/0212290 Al

oL LR35 SO W g 00
1m1ﬁf0{7@ﬁéh‘t§ ReMAe)desitibRMof Bfn{ Rakorsh @f%ﬁﬂﬁetﬁ@ biBRssphingnd

Ro and N and Rc can be easily cleaved to give the free

ligémak rigcloding Giapibpridiay ligand(R,R)-BRABUSHOS, hrdsdteaalyficol to
cl eaving nitrogen protecting groups, such as those
PrepgyaPEcauRe ey bpeets thegkiral Wteeaee»se adgp 1 18eif FO%- Gr oups

Fu Eﬁ%gtglstlgon ueh %é@?ﬂaﬁclaﬁalfsts Hd16¥l; e Et[f"ﬁ sfsé'te%? %.?)plrlr%a)tlloge

e’amne o0 ornul a
ZOQSV(mdaﬂwAmgeaersuemlgd &yadd g&t:ensequmagayamlemcgdod renaftiodteric
am ne of formul a, HNRbRc ket ﬁ' f formula ( 92
xR F SRS ST 90 e OR BBl B e P AP RN
(eqﬁalttbf Bb&ﬁbSW &C&%%a?er) %B@ld%%%ﬁéfﬂf‘al%\cfdﬁ%%@, QPﬁ'alg,fatalysts
HN c | eads to

formula (9) with the amne of fornu
Capab]ch)lfballng|umdeat|’tmhea$lé>smttmtcb}catalystrratloﬁr (8/c) duklds Heyeficial
: table r educi odi um, c anoboroh dride
singgthe Rt pern Bl 2R sotB st iped Rt TRy a0 PORy R RS of
hi gﬁé}rsﬁyé@até\@&l@e@t}a%@ha mqetvbp&h@élw 16AAidRe IRERS SBaRl @
drying agent (e.g. nolecular”sieves, magnesium
congemtfagion wankd ropit io madréaged process tlppesfem endotherfora divebr unit
catal yst (e.g. acetic acid) to give theam ne of
formula (8) as a mixture of diastereoners. The
reaction is generally done4in a solvent such as
tetrahydrofuran or dichloronethane at a tenperature
conpri sed between 200C and 800C for 3 to 72 hours. The
resulting product is then converted to the
hydrochl oride salt and selectively crystallised froma
SU|tabIe solvent or n1xture of solvents (e 9.

o o o o, L, o o
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enol ate generated in-situ by treatnent of isopropenyl
acetate with tri-n-butyltin nethoxide of fornula
waueaBr®i0i n t he presence of a suitabl e pal | adPamiB2005/000642
catal yst (palladium acetate/ tri-orffto-tolyl phosphine
of forrmula Pd(OAc)2/P(o- Tol)3) in a non-polar solvent
(e.g. toluene, benzene, hexane). Preferably, the
prodeéidini cobts] Simiddrlyl, bolved GhtaBist 10adi8SOREHAL YERLGH Bistmaally .
bet ween 800C and 1100C for 6 to 16 hours. The aryl
lovypa upy BrogPc By GAsiSa (10) nmmy be obt ai ned by
esterification of the correspondlng aC|d of formula (
11) © (1 1) wherginnieR vy S ? defi ned,
according to any method we knomn to the one skrIIed
in the art to prepare an ester froman acid, wthout
modiThe/pregent neyenidet prot'idtshmatm'ale eodl methods éortry@a@iag

rocegure id of act

preBre R G Do SR M Paheteads. iR B EReflot
emﬁrog\nbwsﬂhtralotetatysw eadtfbﬂvhﬁclpécﬁﬁtﬁﬁéﬁa@f s@rﬁnﬁ’&h@jbﬁy&ﬁpﬁﬁe

ydrogen chloride at a tenperature betmeen 10C and
liga@Gufd nmnrmertpmmetalr @)z..fihediBm) thréufphiphigsghordshioragi Theof

f orul a is a comercial product. The am ne of
Clarr’atftnﬂ]ﬂr%l“%spfo rl%awdaﬁ&asezu%wr BYisHng methedsior pleparing

d t I

preg%%lgthgn& S§1¥nc hlgr? ng&%ﬁ?l%{d%, F@Pﬁ%\ﬁ !leé1 gne R(f?l E%ﬁn@@i lﬁ’éﬁhﬂ h1ne

lighfde nhaLtsdiygle etetda)gemc kénter, WMwheﬁbulﬂhMe%&1eganahe1&§&1er
of fornmul a %J tl|s reacted with an "activated" al kyl
Fately

coq@p@tg}m@g@} 85 Rglpu\@@@ﬁe}ggnmmrepm I\/MQreQ)’ler Rad ﬂS)

1ndic%§3)g if ﬁtetel}ﬁrtng) 'i)gw Qﬂ; é,gzgréltrelg arwg o((a/aél g%gg at chlrt%f
preatsarhu] preg‘abftltrr with &i ghﬂ:ﬁénahﬁosfefeeﬂvﬁy @Bb@& D éehoragirezﬁéﬁ} Mian
nitrile .g.. acetonjtrile, chloroacetonitrile) in the

kn%r%@etheés oés also ghqven dheexagplgsthelavy threnarel ehiedl Peialysts may
t
be hi2adh Mignéh BHAHELIEC I IR Sal b bl dlo Hifh shoutd
kmdhtmean$hdbwetmngmgdmumnsuﬂh as thosenentioned in
books. The resulting.am no acid i s _then esterlfled

t ex

usi ﬁae BRECHRECRRBICRRAS EPVEBERD IHEYIdPTR tnsthg’fi\?E ArcsiEedof
enafn%ﬂétl @fa(é:&npoﬁha%fp&trﬂtﬂﬁh,y the am ne of for rruI a (9),

where R1 are R2 both the sane Cl1-C4 al kyl and n=0, may

be prepared according to the followi ng schenme: Schene

2 (14) (15) wherein Rl, B andRRa are as previously

defined. In a typical procedure, the ester of fornula

(14) is reacted with an "attiwated" al kyl

(organonetal lic aIkyIR%ﬁéh as RﬁNgBr, R2MgCl or R2Li)

to give the corresponding tertiary al cohol of formnula

(15) using the nethod desc2i bed above. Said tertiary

al cohol of fornula (15) is then treated with an al kyl

nitrile g .g; acetonitrile, chloroacetonltrlle% in the
or 4,phasmpcestigtlycceriitle pempex saltpiliiafecordurente hewef clnaci d)
Fotnfugbve a protected internediate which is in turn

cl eaved using standard met hodol ogy for cl eaving

ni t Roiged spaitlof,&Cit+ alkpngylamines (5. atkexydadmaylyent i oned i n

t ext book ive th bronD am ne, 1 e re | ting
NOM)%%@%&W WW%W@’%Q%& F

cat al yst —y.

1" - bi s(dc;aﬁ%%yﬁlﬁ%%:éﬁﬁkP{%)"?IBP’tYoé’éh%(]’ai chl or opal | adi un(|
1)) u S r e <si ng RaCH
as %o veﬂt 8gnehggﬁﬁsﬁggi§ﬁ’?ﬁ 8fe‘ﬁperature
(100C) and pressure (100psi) to glve the ester of
formula (5). The ketone of forrmula (9) where n=2 may be
prepared by reduction of -af—al kene of fornula (17)

In a typical procedure, a solution of the olefin of
formula (17) in a suitable solvent (e.g. nethanol

et hanol, ethyl acetate) is treated with a pall adi um
catal yst (e.g. 10% pal | adi um on charcoal) and stirred
under an atnDsphere of hydrogen optionally at

o ey o o, e
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The al kene of fornmula (17) may be prepared by a
pal | adi um nedi at ed coupling of an activated ol efin

waeizods/oars7ar yl halide of formula (18): In a typPCaliB2005/000642

procedure, the aryl halide (18) is coupled with a
vinyl ester (e.g. nmethyl acrylate) in the presence of
a suj tabl e palladiumcatalyst (e.g

tpgt( E%tkrllchﬁ are Fl’ftbp%dﬁh@ﬁ bi’ﬂrl@rmbﬂlaﬁi guatkyl) Cof cfobsaliyl daryl,
a

acet at e/ t%r %’ EFY%@ a?g‘llt ko] }§/ I "B’ﬁl&% pAgSHRergre $or atfsingdivh;

Pd($24¢ ) RtP( 0ot lor,3, &' a kliapheny! phosphi no) f err ocenyl
palladlun1chlor|de of formula dppfPdCl 2) in a

sut Yabh eatwl, gashthe @@elgsk designatas & stete@geril; (chiral) center.

[ th t ol uene tiopally in. th
T of Eheile: ST SE ircastine F btach P oidhin) OF
For®P8r at ure bet ween 400C and 1100C for 8 to 24 hours.
The ketone of fornmula (18) is a conmercial product.
The am ne of formula (5), where R1 and R2 are both H
and nis 1, may be prepaﬁéd ac@ﬁrding to the foll ow ng
schene: Schene 3(19) (20) ereln Rl1, R2 and Ra are as
previously defined. | K procedure, the acid
of formula (19) is pri )éntlaﬁly reduced to the
correspondi ng al cohol (20) in the presence of the
ester. This may be perforngd by formation of the acyl
i m dazol e or mixed anhydride and subsequent reduction

sodi boroh other itabl e reducin
witkhiiho RO R BRREY §F APResrabet Porsi e 2mpurdot hen”
For&fily 8 4n@db) sPtidnaly @RVEMige it Jﬁiﬂﬁ@ ofBoriR3Y? &t6 a
tosylate, brom de or |od|de and di splaced with

phasmpeesgieallit asceptablecompleacehii SOévateWrélyéraéff eSubsttuents R’, R2
R? ?ﬁc&%og h111 i?c?rmu?a §%rleda% deﬁg}%ﬁMgl é)ﬁlg{lf?nt]g‘)re 1br§l ca?ast% compnses

I mary anm ne via

a cliifl p@m@m $Ph irBssitioN tefan@kdugh pho§hoaRAtdesS af@HACh
i ncl ude anmoni a or al kyl am nes such as benzylan1ne or

Strogfyrg repResARic@ An e duent ¢l eavage of the al kyl group
to furnish the am ne. For sone of the steps of the
here above descri bed process of pr paration of the
conmpounds of fornmula ( 1), it may necessary to
protect potenti al react|v§ funct that are not
wi shed to react, and d protecting groups
i n consequence. In suc case conpati bl e
protecting radical ca b used. articul ar met hods
of protection and deprotection such as those descri bed
by T.W GREENE {Protective Gloups in Organic
Synthesis, A Wley-IntersciencePublication, 1981 ) or

ki (Protect - Th
Vor Seng il Beyeistmbe b kg 1o Atk TR i e et e
con@‘;fouﬁ& BEFSIm12P WMithdin(ce bY ab6HR 98195 8r Q{%a@i}_ @R& fr?&n?cc&%sd Witd

the followi ng schenme: Were in R
an qacof ahmatrﬂ? Tjor are@teasUmfebproglsra} sehsfratee mclus@ Becmana-SRmethsl

o2 B R oA X R R SEP S 008 A o

enogfemmtﬁxaﬁhn@ﬁummz yOtHer aséfngrséhrapm@@ﬁw Rcluli® thodé ird
of formula &21 ). is obtained by hﬁgroly3|s of the

whigh tYels adfropp d kalkal)(reytal iy asGiogp Adhikelirsceanf) metshioneat
drogen chl ori de,

pritfey RoBARR S B £ 8o S R dun St e or 11t i um
hydroxi de), optionally in the presence of a solvent or
m xture of solvents (e.g. water, 1, 4-dioxan,
tetrahydrofuran/water), at a tenperature conprlsed
bet ween 200C and 1000C, fof—a period of 1 to 40 hours.
Am de of formula (22) is prepared by coupling of acid
(21 ) with a suitable amne of fornmula (3), (3 ) or
(3"). The coupling is generally carried out in an
excess of said amne as an acid receptor, with a
conventional coupllng agent (e g. 2 chloro 1

o 1 . A 7o~




di met hyl sul f oxi de, di chl oronet hane or ethyl acetate,

and at tenperature conprised between 10C and 400C
wonroesmstaoper at ure) for a period of 1-24 hour sPCEABI05/000642

amne (3), (3 ) or (3") is either conercially

avai |l abl e or may be prepared by conventional nethods

well known to the one skilled in the art (e.g.

r edAqiaitivulartyxisetful chiral catalgyd iatludes, tho cldtL ik ef Formula 4,
thEprotectlon etc) fron1conner0|ally avai |l abl e

fiepoupd to Tlpféiﬂgﬁqﬂﬁeugnt P BRORPhAIUE 219nse AMabeer preisaledy
[
et AR Bl (L tng bR Hing iphA0R Formula 4
whisbdias T stvct@REENE enfddydirinvia SGr oups | n Or gani c
Synthesis, A WIley-Interscience Publication, 1981
.When Rb or Rc=a-net hyl benzyl, typi cal deprotection
procedure involves treatnent of/a solution of the
protected am ne of f nula (22 n a suitable sol vent
(e.g. methanol, ethanol’plet acetate), with a
sui tabl e hydrogen donﬁ? h a nium formate or
formc acid in the presence of/a\suitable palladi um
catal yst (e.g. 20% pal | adi um hydroxi de on charcoal),
5 at a tenperature between 250C and el evat ed
tenperature, for 1-4 hours. Cbnpounds of formula ( 1)
can be obtai nhed by reaction of said amne (23) with a

andynese f@bent Foo% ot igkcates) Anjeppegially pisefy] chirabeatalystdnelndasan
t e
ena%ﬁ?ﬂlgﬁgiﬁfx@ Bﬁﬁﬁ&ﬁleﬂ@lg ?1 éé@%fg%éﬁﬁ% 421%1'4 %%} g;tn.l%[tfre relg{es%‘nted by
Fommilmﬁlaﬁdeasoﬁ(aﬂoanﬁg %eorcrenteli t abl e tertiary am ne base
Nga‘k net hy Ig? holine, triethylam ne or
N, PIIERAPEHPE “’rfs} PSq lﬂéﬁn“é’fl PEMadestegnethenplmaking e,
r
R R B e P
pharmapmitinaty aﬁ:ept@lvlﬁnblap](ex,]s)alt saltatmeiyhydeate thesoé.alle method
root ec ial .reactive hydroxyl functions that are
Hmﬁ@? &F ﬁ% fgbf%ﬁE?gagﬂﬁp¥@g ?EQVéﬂgéid protecting
groups in consequence. In such a case, any conpatible
protecting radi cal canNe used. In particul ar nethods
of protection and depr ction such as those descri bed
by T.W GREENE {Protecti%xe Goups in Organic
Synt hesis, A WI eyl ntersgi-ence Publication, 1981 ) or
by P. J. Koci enski ggy roups, Georg Thiene
Verl ag, 1994), can . | of the above reactions
and the preparations of novel’ starting materials used
in the precedi ng nmethods are conventional and
appropriate reagents and rgaction conditions for their
performance or preparation as well as procedures for
isolating the desired products wll be well-known to
its d:dmtfsporxl'mg Z-égbmen, drhemiantre tictdof, rveitieHe (fodrdgen) intthe piesthee

15 of éﬁ%f &Wé&gggﬂigg@ﬁgdgﬁdgiB BELSFZr?Ei?nzs wel | as

|nterned|ate for the preparation thereof can be
purified according to various well-known methods, such
as for exanple crystallization or chromatography.
Compounds of fornula (1) wherein, - Rl and R2 are

i ndependently selected fromH and &rC4 alkyl, - nis
O lor 2and, - Qlis a group selected from * - NHC
r C4al kyl , and a group *-N(R 8)-Q -A, wherein - Q@ is
a single bond or a & C4 alkylene, R8 is Hor Cl-C4
alkyl, pis 1 or 2, and Ais a C3-Cl0 cycloal kyl, 2
carbon atons or more of said cycl oal kyl bei ng
optional Iy bridged by one—dér—nore carbon atons,
pyridyl, or a group of fornmula or- R3, R4 R5, R6 and
R7 are the same or different and are selected fromH,
Cl-4 al kyl, OR9, SR9, SCR9, SO2R9, halo, CN, CF3,
OCF3, COOR9, SO2NROR10, CONRI9R10, NROR10, NHCOR10 ; -
R9 and RlO are the same or dlfferent and are sel ected

o N ~ P~ A I D 1 I T o - oy "
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or, if appropriate, their pharmaceutically acceptable

salts and/or isonmers, tautoners, solvates or isotopic
woanisas7ons t hereof, with the proviso that wheRCIIBEOEN)00642

then QL is not -NHCH3, and, when nis 1 or 2, then: 1)

Q is * - NHCL-Cal kyl, or *-N(R 8)-Q-A where Ais

C3-C10 cycl oal kyl, 2 carbon atons or nore of said

cycl oal kyl being optioNally bridged by one or nore

car bon atons, and/or, when one of Rl and R2 is H,

the other is not CH3 are\preferred A preferred * -

NH Cr C 4al kyl is NHisopr Preferred conpounds of

formula 1 are those er gi is *-N(R8)-@-A where A

is C3-Cl0 cycl oal kyl; 2 carbon atons or nore of said

cycl oal kyl being optionally bridged by one or nore

carbon atons, preferably cycl ohexyl, or adamantyl.

More preferably, nis 1, @@ is CHor a bond and Ais

C3-C10 cycl oal kyl, 2 carbon atons’or nore of said

cycl oal kyl being optionally bridged by one or nore
whé&RnIeTs afc@ﬂﬂssxy oabek a@bg e ioh@xivh, andth@Earm ehilyst

O her preferre conmpounds of fornula (1) are thoSe
compieseed phirpl ligam! (Hopmplerda bplyndwtmast,ra@smm metal |t1§oagfgpfm§phcaﬁs

r S n ond or
atoIn? d(%k.':l %Sglfx% a.c 510) m%tyf‘osf t&{g oRn %%l%lib (9&, 1 erein
coﬂﬁbunRéfFa5nﬂB®,and R7 are the same or different and

are selected fromH, Cl- I kyl, OR, SR, SORS, SO2R
. hal o, CF3, OCF3, COOR9, NR99 R10, CONROR1O,
NROR1O , NHCOR10, whereif at least 2 of R3 to R7 are
equal to H wherein R and\ R.10 are the sanme or
different and are selected frnomH or C1-C4 al kyl and
the * represent the int to the carbonyl
group. Preferably QL :i. roup *-N(R8)-Q-A,
wherein Q2 is a single bond or a C1-C4 alkylene, R8 is
H or CL-C4 alkyl, and Ais a cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl, c§cloheptyl, adanantyl,

napht hyl or a group of fornulamhereln R3, R4, R5, R6

© GPorg Bt Erhb e tRRoFpuh SR ok e ofeedbele
and (ﬂp%ﬂdﬂaﬁ:}lc&ﬁleﬁiﬂgythe cé&FSoundiz? Fofﬂlula B .or Eb3nul&Ths a

NROR10, and at |east 2 of R3 to R7 represent
phapmacgtiealiyracreptahiel complenselts sobvatsaardiydratadi f f er ent and

o enach Lo (Ll By bty PR B8 85

grestef eﬁhz&dng #1068 dof, ab@trB)9 @Hr gfdatd3, anS@rBom&&sBQann@n eeFof
and at least 2 of R3 to

COCH,
ab%?ﬁ? %%ﬂ‘ft ngPtelPrIéﬁfeé‘ﬂd’é‘P%hlfah@bStF@&es (Bgrmyde 63 igludy aé%a@e t he

o B SLrodf SYeREhRBr s B8 S ety >

enda@&éiut;ﬂ—aﬂﬁncﬂﬁumcsalw Otliee usedylrpeschital $dbstestes mchlde yhos&Bh 1 s

o B e S LSS S -
amfn@ﬁi%}rﬁ)bn Grg(s%&)d%r &hifioniunT 1§H|2A%%)aﬁlg usefi hital catalyst

Pr ef erably nis 0 or 1. above group
incluflesctberplvivad digand ofHéornold 4 wihidh is bberd toubedismahmugh the

phqD éﬁc{lﬁé&%}% Cglﬁot%ggpegpzcuqrﬁiy gﬁ%ﬁﬂ ﬁ&lq_grcgtrablaﬁlﬁlciq%iesHanaQn%ntE\)gmer
of tﬁabispmbﬁhb YigRidedaror@dlaa, evh!dheha@ Q rm@&{ﬁ@%elgfeseht& by
fornmula ( 1 as described in the Exanples sectlon

Formulasa fabere), andean ee of about 95 % or greater. An especially useful chiral
L/ -cycl oheptyl -2-{3-[(2R)-2- ({(2R) - 2- hydr oxy- 2- [ 4- hydr
oxy- 3-

( hydr oxymet hyl ) phenyl ] et ky83-ani no) pr opyl ] phenyl } acet am
I de;

L/ -(cycl ohexyl methyl)-2-{3-[ (2R)-2- ({(2R) - 2- hydr oxy- 2-
[ 4- hydr oxy- 3-
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(hydroxynethyl)phenyl]ethyl}an1no)propyl]phenyl}
L/ -met hyl acetam de; L/-[(1

wepeds/8y30b ohexyl et hyl ] -2-{3-[ (2R) - 2- ({( 2R) - 2- hpdTAR30026000642

[ 4- hydr oxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am

ide; 2-{3-[(2R)-2-({(2/7?)-2-hydroxy-2-[4-hydroxy- 3-
catflhytdiicdxdean kydnHohen ysf ﬂhe'bibbhés}ﬁlrﬁQDgﬁﬁ@@ﬁ/F&rﬁfm@iW hdving a

L/ -i sopropyl acet am

strycfurg V‘dﬂmﬁ@ﬁ@ 9y FQH{néa P@de)%e of fHoppPP e o gig@etoxy - 2- [ 4- hyd
r oXx
iy s Prea P BRSSPI A
desirelé pnantiomer of the compound of Formula 4. The method includes the steps of

<a>§eaf§°%§%<?x§§c§%§”%‘3%n&a% {3-[(2f?)-2-({(2f?)-2-hydroxy-

(hydroxynethyl)phenyl]ethyl}an1no)propyl]phenyl}acetam
i de;

L/ (cycl opent yl met hyl ) - 2- RS- /{ 2R) - 2- ({(2R) - 2- hydr oxy- 2
- [ 4- hydr oxy- 3- N

(hydr oxymet hyl ) phenyl ] et }am no) pr opyl ] phenyl } acet am
i de;

L/ - cyclohexyl-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydro
Xy- 3-
(hydroxynethyl)phenyl]ethyl}an1no)propyl]phenyl}acetam

Wldﬂﬁ"B%P%‘?%ﬁ“@“kﬂéof(zR) 2- ({(2R) - 2- hydr oxy- 2- [ 4- hydr o
3-
?%ydroxynethyl)phenyl]eth | } am no) propyl ] phenyl } acet am
i de;
L/ (cycl ohexyl met hyl ) - %{{]?[ f?)-2-({(2R) - 2- hydr oxy- 2

[ 4- hydr oxy- 3-
(hydroxynethyl)phenyl]ethz>ksﬁino)propyl]phenyl}acetam
i de; ‘

L/ -(cycl opropyl nethyl)-2-{3-[(2R)-2-({(2f?)-2-hydroxy-
2-[ 4- hydr oxy- 3- 1
(hydroxynethyl)phenyl]eth¢f}anfno)propyl]phenyl}acetam
i de;

toyhefliéﬁmglb@mﬁmwomhmn 2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2

ydr oxy- 3-
(hydroxynethyl)phenyl]ethyl}an1no)propyl]phenyl}acetam
i de;

/ V- 1- adamant yl - 2- { 3- {\(\ﬁR) 21; - 2- hydr oxy- 2- [ 4- hydr
oxy- 3-

(hydr oxymet hyl ) phe ethyl}a ) propyl ] phenyl } acet am
i de;

/ V- (1- adamant yl met hyl ) - 2- {3 [ (2R) - 2- ({(2R) - 2- hydr oxy- 2
- [ 4- hydr oxy- 3-
(hydroxynethyl)phenyl]ethyl}an1no)propyl]phenyl}acetam

in }hig efkthsﬁgwaﬂ‘ﬂ%ﬂ of Fiopmula O freafed {”&‘ﬁ‘ﬁ)ba’ée PRAiB £5ACEOR With Jhe

co ¥ind of Formula 10 X is aleavin group, and RS is BH3, sulfur Or OX, gen (b)
hydr oxynet hyl ) gheny ] ethyl }am no) propyl | phenyl f cetam
reagtigg;the compound of Formula 11 w1th a borane, with sulfur, or with oxygen to

Y161|d/ Af:%ﬁ)&é)ﬂﬁ&gtr@oﬁﬁu?tml) 2-{3-[(2R)-2- ({(2R) - 2- hydr oxy- 2

(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } - A/ - e
t hyl acet am de;

Al -cycl oheptyl -2-{3-[(2R) - 2- ({(2f ?) - 2- hydr oxy- 2-[ 4- hyd
r oxy- 3-
(hydroxynethyl)phenyl]ethyl}an1no)propyl]phenyl}

L/ - met hyl acet am de;

L/ -cycl ohexyl -L/-ethyl -2-{3-[ (2R)-2- ({(2R) - 2- hydr oxy- 2
- [ 4- hydr oxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am
i de;

L/ - (2-cycl ohexyl ethyl)-2-{3-[(2R)-2-({(2R)-2- hydr oxy-2
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L/-[3,5-bis(trifluoronethyl)benzyl]-2-{3-[2-({(2/
: ?) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

woOhywdrosxyoet hyl ) phenyl ] et hyl } am no) - 2- et hyl pr epyhBwh&onoc42

yl }acet am de;
L/-[3-fluoro-5-(trifluoronethyl)benzyl]-2-{3-[2-({(2f?
) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-
(hydroxynethyl)phenyl]thyl}ﬂﬂn 0) - 2- net hyl propyl ] phen

yl }acet am de; '
L/ -[2-(4- chIorophenyFTEE yl 1R <[ (2R) - 2- hydr oxy- 2- (4

- hydr oxy- 3- hydr oxynet hyl pheny
et hyl am no] - 2- net hyl pyl } bengam de;
3-{2-[(2/7?)-2-hydroxy-2-(4-hydroxy- 3- hydr oxynet hyl phen

yl)-ethyl am no] - 2- 12
met hyl propyl }-L/-[ 2- (4- et hyl phenyl’) et hyl ] benzani de;
wherefnR | i HieXanie-dsyd diffeyer tHah-Riyenid o B H3-shifur, ox yrysehydnten

et IR, AR e dommond of Formplao R o b Gemg f e

Forhfdary de, ,
L/-12-(3, 4-di chl orophenyl )ethyl]-3-{2-[(2R)-2-hydroxy-
2- ( ¥hgldimmpdymehod is particularly useful for making the R-enantiomer of the

ng dr 8)&( %ﬁﬁ%a %hﬁe{]\z\fng & e of%g]o&%]o ‘; a%%up % %D AN |9% ‘7b &6t 22

abdut (9{31 27;1 61§gléataf MBI @B ¥bhpbiil df Forhta[103Rles SIvBy Hit®X Y -
I OXy- o-
plm m@%ﬁemhgslbgf@ﬁ yamavat ohR andRo] Sebsrituenys B ansR | manbam

ren%advgg nta<1¥ ﬂsffeielht WAYS )((i&pf‘?dl(ng (}lil tg? ge)twreff the d?acgt)g/urlraertsll'llb titu nts
Foyin}tatidey vash ROhn@R’ are each BHs, they may be removed by reacting a
met hyl - % opy/l }-L/-(2-napht hal en-2-yl - et hyl ) benzam de;
comppayn ¢l of Formula'13,
p

, 1- dlnethyl 2- phenyl et hyl ) -3-{2-[ (2f ?) - 2- hydr oxy- 2- ( 4-

hydr oxy- 3- hydr oxynet hyl gheny

et hyl ani no] - 2- nethylprd%ﬁ?}bgﬁéégide;

3-{2-[(2R) - 2- hydroxy\Z\P\\/y 0Xy< 3- hydr oxynet hyl pheny

|)-ethyl am no] - 2-

met hyl propyl } - L/ - (2- hyl - 2- pRenyl pr opyl ) benzam de;

L/ - (4-chl or obenzyl ) - 3-{ [(2 ) - 2- hydr oxy- 2- (4- hydr oxy-

3- hydr oxynet hyl phenyl)

et hyl am no] - 2- nethylpropyl}benzan1de

L/ - (2, 6-di net hoxybenzyl)-2-{3-[2-({(2R)-2-hydroxy-2-[4
withraycinmong/er3an acid to yield the compound of Formula 4. Thus, for example, the

coly W PHTE N DRI AV A RIHIOASLEY KRS, gt am
hyéhbr}&x% td yféud:ﬁhle bAPEMFYSDIFofmiR4l Bifnl16AY, The dohystn@»y- 2- [ 4

hydr oxy- 3-
Fo:(myal ﬂan}&yétehgﬂayeéh’eﬁylb]%@ﬂ@ TMIFP Ao PELh i Ephdh o Fembinaiigns
the b? benz&# 3-[2- ({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3-

(%§ enyl]ethyl}an1no)ethyl]phenyl}acetam

de; When both substltuents are sulfur atoms, R and R’ may be removed usin

L/-(2,3-di hydro-1Hi nden- 2-yl) - %3 [2-({(2f?)-2-h ro
va&q}lsgeqmlqmya@jrgggmgthod includes the steps of (a) reacting a compound of
FO%HMQ gxynethyl)phenyl]ethyl}an1no)ethyl]phenyl}acetam

18 3 3. 2- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-

(hydr oxynet hyl ) phenyl ] et hyl } am no) et hyl ] phenyl } -

L/ - (2- phenyl et hyl ) acet ami de;

2-{3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- ‘

(hydr oxymnet hyl ) phenyl ] et hyl } am no) et hyl ] phenyl } -

L/ - (3- phenyl propyl ) acet am de;

I V-benzyl -3-[ (2R) - 2- ({ (2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-

(hydr oxynet hyl ) phenyl ] et kyl@-ami no) pr opyl ] benzani de;

L/ - (3, 4-di chl orobenzyl)-3-[(2R)-2-({(2f?)-2-hydroxy- 2-

[ 4- hydr oxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] benzam de;

L/ - [2 fluoro-5-(trifluoronethyl)benzyl]-3-[(2R)-2-({(2

R) hydroxy 2 [4 hydroxy 3-
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L/ - (5, 6-di et hyl - 2, 3-di hydr o- 1Hi nden- 2-yl ) - 3- [ (2R) - 2- (
{(2R) - 2- hydr oxy- 2- [ 4-

woydseRy78- ( hydr oxymet hyl ) phenyl ] et hyl } am no) ppopyBiob&00642

zam de;

L/ - (4-chl orobenzyl)-3-[(2R)-2-({(2/?)-2-hydroxy-2-[4-h
ydr oxy- 3-

(hydroxymet hyl ) phenyl ] gt hyl m o) pr opyl ] benzam de;
3-[(2R)-2- ({(2R) - 2- hyd[oxy dr oxy- 3-

(hydr oxynet hyl) phenyﬁw propyl ] -L/-phenyl ben
zam de;

L/ -[4- (am nosul f onyl Ybenzyl ] >§ [(2R) - 2-({(2f?)-2-hydro
Xy-2-[4- hydr oxy- 3-

(hydr oxymet hyl ) phenyl ] et hy4 } am no) propyl ] benzam de;

N-[ 2- ( 3- Fl uorophenyl)ethyl]-3-[2-({(2R)-2-hydroxy-2-[4
- hydr oxy- 3-

with{ RY@T fooe yiedd b ygdbinpoeriydf[Fetdylaliani no) - 2- et hyl pr opyl ] benz

am de;

3-12-({(2R) - 2- hégr oxy- 2-[ 4- Igydr oxy- 3- (hydr oxynet hyl ) ph
enyl Jethyl }am n R

met hyl propyl ] - N-( yrroild n-1-yl et hyl ) benzam de;
N-[2-(2,6-dichl oreg!ﬁ |]-302f({(2R)-2- hydr oxy-
2-[ 4- hydr oxy- 3-

enyl

N
(hydroxymet hyl yphgayl ] et hyX(Fani no) - 2- met hyl propyl ] benz
am de; N-(2,3-dihydvo-1
H-3| nden- 2-yl net hyl ) - 3-[ 2- i§(2R) 2- hydr oxy- 2- [ 4- hydr oxy
(hydr oxymet hyl ) phenyl ] et hyl } am no) - 2- net hyl propyl ] benz

in vﬁ{ﬂ:ﬁjﬁ 1s 2 Clb alkyl (b) reacting the coI found of Formula 15 with a

N-(2-{4 ut yl am no) car bony henyl }et hyl )-3-[2-({(2R

borohﬁridym ymyl-tﬁe pampyundmiyrormula 1 and (c)} reacting the compound of

Forgpi S 4T RN ARG (b Siety lh}e%mn%and%ﬁﬁa&mﬂapi oyl ] be

parficdlAiy ﬂs@ﬁﬁk‘g%ulﬁ‘ﬁ@[dﬁl(té-tﬁethﬂ-ahﬁ dpasticuBrlf yefubbororydride yph
enyl ]'et hyl }am no) -
LlE’iéd; hyl propyl ] - N-{2 [ 2- (phenyl t hi 0) phenyl ] et hyl } benzam

N- (én% e o?]tléo(%/ nc ? te%s (f&axkd{qgﬁgovs %nd P%t})}filr-lnd c}les fﬁ})l/edr o

step’syofgc) reacting the compound of Formula 13 with HCI to yield a compound of
){ roxyrret hyl ) phenyl ] et hyl } am no) - 2- net hyl pr opyl ] benz

Forafm
3-[2- ({(2R) 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) ph
enyl ] et hyl }am no) - 2- BH,Cl BH,CI
nmet hyl propyl ] - N ( 3- phbnyl pq‘opyl ) benzam de;
3-[2-({(2R) - 2- hydroxyPWP oxy- 3- (hydr oxynet hyl ) ph

enyl ] et hyl } am no) - 2-
met hyl propyl ] - N-(2- nyl e ) benzam de;
N-[2-(3,6-dichloro-2-neth henyl )ethyl]1-3-[2-({(2R) -2

- hydr oxy- 2- [ 4- hydr oxy- 3- 16 : and
(hygr oxymet hyl ) phenyl ] et hyl } am no) 2- met hyl propyl ] benz
am de;

(d)memng Segomposnd o EeTRwIa Bhwily By amie qr 25 26l to {Y{eéfhsh 2- hy
co LH¥1 EF%E'P“XQ Qﬁ 3l‘|> th bs uentsar sulfur or oxygen, RS ndR7may
1‘(13?/ 03 lIllyl ) pheny (] etSlilw am noe) %)ylgpr opy | benz

als@'ﬂib gﬁnoveg ley treatrllngdthe compound of Formula 12 w1th a reducing agent,
! 2 r ox 4- hyd

in gééé{glpl%)@@p]ygl)la@_s%ch as[ hexachlor%é%ﬂg’ne( hydroxymet hyl ) ph
met hyl propyl ] - N-[ 2- ( 3- met hoxyphenyl ) et hyl ] benzam de;
N-[ 2- ( 3- et hoxyphenyl )ethyl ]-3-[2-({(2R) - 2-hydroxy-2-[4
- hydr oxy- 3-
(h_ygr oxynet hyl ) r henyl ] et hyli}-am no) - 2- met hyl pr opyl ] benz
am de;
3-12-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- ( hydr oxynet hyl ) ph
enyl ] et hyl } am no) - 2-
met hyl propyl ] -N-{2-[4-(3-pyrrolidin-1-yl propoxy) phenyl
] et hyl } benzam de;

1 o~ r a T e~ T e 1
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(hydr oxymnet hyl ) phenyl ] et hyl } am no) - 2- net hyl pr opyl ] benz
am de;

WGO2)B/08{372R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxy rethpiopptnoc42

enyl ] et hyl } am no) - 2-
met hyl propyl ] - N-[ 2- (6- et hyl pyri di n-2-yl ) et hyl ] benzam
de;

3-[ lz'e( %rf}oﬁ}& aé’pebﬁ/dﬂtﬁe(yre?eni frvpsToprvided MiRtd) o BiaRIg)0 N
enyl ] et hyl }

Cat#ﬁtw E’fﬁfﬁeﬁ?’lyi‘t CN‘?"[PES?@fﬁé%hﬁéklywérbym}@mqr%gmgpﬁtae
thr5(Fg{hE}%x§s1fherz a(t% tl}e %hlléll 11§(and£1ain£1gﬁ S drugt)l(lre J%Spr(eﬁenéed b met h

Forydulphe e hethoglihcludes the steps of (a) removing both R’ substituents from

am no ropyl ] benzoyl } am no) net hyl | benzoat e;
30%1?%“‘@&%%9{&& no) benzyl - 3-[ 2- ({ (2R) - 2- hydr oxy- 2- [ 4

- hydr oxy- 3-

(hydroxynethyl)phenyl]qﬁmyl}§m1 ) - 2- et hyl pr opyl ] benz

am de; N- {2- " $
[3-fluoro-4-(trifluor hy []Jethyl}-3-[2-({(2R
- 2- hydr oxy- 2-[ 4- ‘Umg\\//
hydr oxy- 3- (hydr oxynet hyl ) pheny\] et hyl } am no) - 2- net hyl p
ropyl ] benzam de;
N-[ 2-(3-fluoro-4-nmethyl phepyl )ethyl]-3-[2-({(2R)-2-hyd
roxy- 2- [ 4- hydr oxy- 3-
(hydroxynethyl)phenyl]ethyl}an1no) 2- met hyl propyl ] benz
to vieldaesompound of Formula 4, wherein R’ is BH3, sulfur, or oxygen; and (b)

blnﬁkﬁ% %é@}g@q{n q%%ax%éﬁ@ggé Ie? ¥ra€sqggr}/ :ln)ete Peyé ]1‘h0d1[.11’2n)( {S ep??))
ma w&ﬁ&&xmﬁgxﬁa Ringanhd 6F Pornd B4 Reeh-a%c oMY bt R al fRENZ

am de;
3-[2-({(2R) - 2- hydr oxy 4- hydr oxy- 3- (hydr oxymnet hyl ) ph
enyl ] et hyl }am no) - 2- [Rhﬂﬁhnﬂ¥XJA
met hyl propyl ] - N-( 2- nES|terthyI)%enzan1de
N[ 2- (2, 6-di f1 uor o- 3- net hyldhenyl ) et hyl ]-3-[2- ({(2R) - 2
- hydr oxy- 2-[ 4- hydr oxy- 3-
h1&ﬂwgroxynethyl)phenyl]ethyl}an1no) 2- et hyl pr opyl ] benz

N- [ B! {56+ ditneoseteed fiiomp €OIG noetomadizne nyl 2 B timydthyl ek 241 (5 (
2R) - 2- hy roxy 2-[4-
hydr oxy- ?ﬁydroxynethyl)phenyl]ethyl}an1no) 2-met hyl p

r opy* Ish@nm i d8iand selected from Cl' Br | OR™, or Rlo
N-[ 2- (2- chl or 0-6- f | uor o- 3- net hyl phenyl)ethyl] (ﬁ(
2R) - 2- hyteusay oRlophdr ligand selected from NR'°R''R'?, R'®OR", R"’SR

nyar oxy- B e iy TELIYL VRARYLL B B AT no) 25 gty p
N-[2-(5-El ﬁg&ng met hyl phenyl )et hyl ]-3-[2-({(2R) - 2- hyd
r oxy- 2- [ 4- hydf oxy- 3-

(hyénsnyagphyﬁyﬁhbﬁwmﬁﬁﬂﬁyPEﬁnBﬁﬁ)SEFmethKhrDpyl]benz

N {El 1F§“f‘}t%erf£r°§1? {9318 Wiret hyl ) phenyl ] et hyl } - 3- 2- (
{ (2Ris Ar inede oY D tb4; inclusive; and

hydr oxy- 3- hydroxynethyl)phenyl]ethyl}an1no) 2-met hyl p
r opp i dpoesitave afid;integer such that 4xm + 2xn +p =9.

3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) ph
enyl ] et hyl }am no) - 2-

met hyl propyl ]-N-{2-[2-(trifluoromethyl)phenyl]ethyl}be
nzam de;

3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) ph
enyl ] et hyl }am no) - 2-

nmet hyl propyl J- N- p~A*. S-tri met hyl phenyCet hyl Jbenzam de;
3-[2- ({(2R) - 2- hydr oxy- 2- F4lZwydr oxy- 3- (hydr oxynet hyl ) ph
enyl ] et hyl } am no) - 2-

nmet hyl propyl ] - N-(2-pyri di n-2-yl et hyl ) benzam de;

N-[ 2- (1H benzi m dazol - 2-yl )ethyl]-3-[2-({(2R)-2- hydr ox
y-2-[4-hydroxy- 3-

(hydr oxymet hyl ) phenyl ] et hyl } am no) - 2- net hyl pr opyl ] benz
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3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) ph
enyl ] et hyl }am no) - 2-
wgaodsxulsmopyl ]-N-{2-[4- (et hyl t hi 0) phenyl ] et hy P¢DaBas00642

N-[ 2- (5-chl oro-2-fl uorophenyl)ethyl]-3-12-({(2R)-2-hyd
r oxy- 2-[ 4- hydr oxy- 3-

( hyg TRNETRER o fthe Bieksdie ifiehti o Oke Lo SR SHHIP bOPM ST

N[ 2- (2 chl oro- 4- quorophenyI)lethyI] 3-[2-({(2R) - 2- hyd
r oxy- 2-[ 4- hydr oxy- 3- R10

(hydr oxymet hyl ) phenyu\elt,pyl }-b - 2-met hyl propyl ] benz
am de; \/

3-[2-({(2R) - 2- hydr -(2-[ 4- hy y-3- (hydr oxynet hyl ) ph
enyl ] et hyl }am no) - 2-

nmet hyl propyl ] - N-[ 2- (4- net hoxy 2, 5-di met hyl phenyl ) et hyl
] benzam de;

N-[2 (2 3-di chI orophenyl)ethyl] 3-[2-({(2R) - 2- hydr oxy-

in Wﬂ%%ﬁﬂﬁ@% t iRty igndy ik BHe (o sulbr @i Mooy P i *
abs@ﬁfI 8483 subject toj the prov1so that R'® and R"! are not both BH;.
31 22 (T(2R) - 2-hidr oxy- 2- 4- hydr oxy- 3- hydrggynetpyl)ph
enyU]sﬁuh;dn}Immdmc)f Bormula 19 include those i in which R' and R’

absF%tquﬁé Elyiwllg % &bsofute S ereo %XMHCHJ con 1gur t’[lOX lv&p H]eepny ée)o?ta{)]gdt
95 % 61%\71‘% RO eyt 099%ydrekdiydr) Ohnelr Asdfil cORpodndy i Fvtyubr [94- hy

I‘OX

includg @hqswnwhmk)l%mm o the SamaeviaRe prexagh PRYECr B Phenz
C: @%@19 ade Othoset av nghReabs & %ei/rie?ch§m[1<*2al f?rzf%a:t]é)nﬁg/lt r%nxeile of

abolit D8 hydgrexyr &w1th an ee of about 99 % or greater. Particularly useful

hydr oxymet hyl ) phenyl ] et hyl 2-
corépq))/ 8 re%resent)éd }338 Forr%/lul]a?9 tl¥us}1r?c uc{]eo) met hyl propyl ] benz

: [ : ﬁ’]@afggﬂﬁﬁ&\bhmf?ﬁ%%?ﬁl}ﬂétﬂlyl%hbgpl{a{&l%fﬁ-m%tﬂwsfo%a{e;
( hy @R)e2ey (ait-Aiyltyphtesphdngt) e th divmed)y-phosghhyil p2apsthylbenz

am de;

3- [Zj({(E’iQPa@;hydroxy 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) ph
enyygel Jh} It hanyl)-methyl]-methyl-phosphanyl }-2-methyl-
nmet Kyl pppc()p quﬂ I[) zlt)rl fl yu]or orrgt )ppheyni/ I ] et h}yl/l } be
nzam de; propane;

r ox [&14 t i)hlfpﬁd)g loy y){ gletilhypﬂosghlkoth éyﬁ]zﬁlﬁeﬁ{yth—y d

(hydr oxygﬁjpalyé ) phenyl ] et hyl }am no) - 2- met hyl pr opyl ] benz
am de;

N- ( ﬁlgmﬂﬁdrrébwl phespinpthioyimethyl) amgth d-phpaphingthipyll2-meihyl-
oXy

(hydr oxy%cipﬁyef ) phenyl ] et hyl } am no) - 2- net hyl propyl ] benz
am ge;2- [(di-z-butyl- g hosphinothioylmethyl)-methyl-phosphinothioyl]-2- methyl-
N- (3, 4-Di chl orobenzyl )-3-{3-[2-({(2R) - 2- hydroxy-2-[4-h
ydr oxy- 3Propane,

‘P}V%I %ﬁ@ﬁlﬁ%%ﬁ%&%&% AR R st LRERRYIpRAE
3- [ R\ @Ry bﬁfyﬁpﬁ@@hm?hﬁe“hﬁydmwwﬁeS@hmm}ﬁymﬂhw| ) ph
enyl ] et hyl }am no) -

met hyl pr 8PAPSN- { 2- [ 4-(trifluoromethoxy)phenyl]ethyl}b

enz

5')1 ?F(gh b%tyhgl&osghmogntethyﬁ) Iélf:th%l P%OSF%?%}F% )%ynr}eetth 1yI ) ph
enyl ] et hyptdpang;no) - 2-
nmet hyl propyl ] - N-[ 2- (4- hydr oxyphenyl ) - 2- met hyl pr opyl ] be
nzam de; —13—
3-[2-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) ph
enyl ] et hyl }am no) - 2-
met hyl propyl ] - N-[ 2- (4- hydr oxy- 3- et hyl phenyl ) et hyl ] ben
zam de;
’I\‘I- [ 2'.(4' hydr9xyl- 2, 3-di net hyl phenyl )ethyl]-3-[2-({(2R)-
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(hydr oxymnet hyl ) phenyl ] et hyl } am no) - 2- net hyl pr opyl ] benz
am de;

WGO2)B/08{372R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxy rethpiopptnoc42

enyl ] et hyl } am no) - 2-
met hyl propyl ] - N- (2- qui nol i n-5-yl et hyl ) benzam de; and,
N-[ 3-(2-ethyl -2, 3-di hydr o- 1- benzof uran-5-yl ) propyl ] - 3-

[ 2- (Cﬁ(t%ﬁiéd foph &Rﬁ(ﬁnum yl-methyl)-#-butyl-meth l—methylthlo—
hydr oxy hy roxymet hyl ) phenyl ] et hyl }am no) - 2- net hyl p
ropyl]be @EMAccordi ng to one aspect of the

Pr egant. | -ﬂ}fﬁ”@;@?}t@@a s g{;}g%lxeglfly{lgﬂ)@ el mehyithio-

are genep}aisplwnprre;fcﬁrred The conpounds of for mula ( 1)
so be optionally transforned
phassmermq dabrsiie pEIBGEI-A Y- Py iy hmethythio-

these p Jcally acceptable salts of the
compoun e fornula ( 1) include the acid
addAnhdmuamﬂamhet@ﬁheps&hﬁan@nmmipﬂkh@sdbad@mahpmr

t her eof .. .Sui t t | t formed f
card] i gEgiir ot 2 B TieBnd Do eumpetoniram] fuatah nosehorthe
atofg eTae Ehira@ﬁ?ﬁﬁil?as a2k BresdfRAkGmubes Y| at e,

bi car bonat e/ car bonat e, bi sul phate/’sul phate, borate,
c ané;yamcelaﬂmuwfal chirat yashlystecr gre-eatilystlisdledes ebgdiandound to

a b]ﬁ@l‘){( spfnne %ﬁigrbaat v }uﬁf%gfei)%el%glt% 8'3(1: f«’&?ﬁu‘?a 59 blfllg:el% ru(s)el}alt ©

chifay dstalghth of pﬂé&fa&m}sw indlade ﬂ&dﬁs@hb@iﬂhﬁﬂgﬁﬁ&ﬁé a structure
hydr0|od|de/|od|de hy drogenfghosphate set hi onat e,

reprgsengprhby Forgutlad and ameeiaboned v %tes grapiro A@teépeom@bwa@é
chiff LA 5’3%535@‘1%?% l%s%ﬂg)?ﬁl;lﬁ%{ ?éﬁdglgk%lg i est&ﬁ&tﬁre ﬂgbltesea}ltted by

orota
Forpiudes H iat e dfyaboogongs qiﬂlgc&tﬂilatl‘ﬁé phialyshoaipee-clitilystagefarther
yrogl ut anat g, cch ,  Stearate, succjnate,
include, qng @ mege digngs Eegaép 08 halpgen aniens fe-g.. Ghadiound i e
trardsRRAALS, ARfANE) HRIRRLoRAtS, ST AV A-DPRe. BRI SpRreo
forned from bases orn1non- oxi ¢’ sal n%l
CKlmcMudsnuhﬂhakuh1nlun1 arglnine benzathlne cal ci um

dleth m ne, diol am ne, i ne,
g‘% b‘%{} Hré:sené AR Prﬁ&dg%élﬁlpﬁg L a desired
enahﬁ&ﬁ&tdmrsoﬁ@oaﬁwo@&ﬁm%ﬁézs Hem salts of acids and
bases may al'so be formed, for exanple, hemni sul phate

and hem calciumsalts. For a review on suitable salts,
see Stahl and Wernuth, HRRdbo®R of Pharnaceutica
Salts: Properties, Selectioph, and Use, W] ey-VCH,

Wei nheim Germany (20Q2). Pharnaceutically acceptable
salts of conpounds of To | 2p¢ 1) may be prepared by
one or nore of three nmethods: (i) by reacting the
conpound of fornmula ( 1) 82th the desired acid or
base; (ii) by renoving an acid- or base-labile

or amftatmmeumgillgraoeqptabﬂ@mmpl@u|sa1aksbkyaproe tydmtertheeof HEhe

e TPEHPEsR e P70y Cotmeeibe SrombelndHiFarga e one or

| actam wusing the desired acid or base; or (iii) by
converting one salt of tRpe comdound of formula ( 1) to
anot her by reaction with amyappropriate acid or base
or by means of a suitable ipn exchange colum. Al
three reactions are t garried out in solution.
The resulting salt may p cipﬁtate out and be
collected by filtration or nay be recovered by
evaporation of the sol ven83 The, degree of ionisation
in the resulting salt nmay vary from conpletely ionised
to al nost non-ionised. Thd4eenpounds of the invention
may exi st in both unsolvated and solvated fornms. The
term'solvate' is used herein to describe a nol ecul ar
conpl ex conprising the conpound of the invention and a
stoi chionetric anmount of oneor nore pharmaceutically
acceptable solvent nDIecuIes for exanpl e, ethanol .

—r .
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(8), 1269-1288 by Hal eblian (August 1975). Hereinafter
all references to conpounds of formula ( 1 ) include

woeb@rsmres to salts, solvates and conpl exes tReTaBf005/000642

and to solvates and conpl exes of salts thereof. The
conpounds of the invention include conpounds of
formula ( 1) as hereinbefore defined, including al

witpaydropephghep@sacy sf athiabhthst tB%ﬁ&@Ehe dRhpRuk@st and
i soners thereof (including optical, geonetric and

Formyla 3rapd @)iopsrpally)coneertiag Biervampenndief Fovawlatiinto a
pha AR AR dele) AT AP TR B Shidelad ar

fRé,ramll 2Qir( dem 82 axidslﬁnrmutamaﬂaré he dsfaegen Ff)rrmh@ 2; the chiral
i.nventi qn. us cer n derivatjves of conpounds of

catgl 5t ﬁﬁmaﬂ%%f nakieho fa Ypcgupdransition el thrgugh phosphorus
atoB ARG BghrfPhavitpld Q{futcﬁﬁré ?f@é%\t%ﬁy E@x%ulmeﬂ)ove Useful

adm nistered into or onto t e converted Into
conqmnpdﬂwfdﬁ)mmla‘?drmdhée ¢pticpllhastived- ﬁlhﬂlodﬁﬁis rtiged, I8@tprydabylin,
exa hydrol yti c cl eavage. Such derivatives

bln%l;%thF @@gg\lﬂgauft‘%f aggloin ghanngl: The%eqmmunﬂngmang theiron
P86 LA STy Wl B 85 B

treafifig phjmgﬁmbmyafgmh Wd 5mhéta)>fp pa%hlaﬁllcgrgg\saeg Hﬁgﬁiega gdeﬁé 8,

anon [ ess e ocne,
RERIRER S e T GRS
of vﬂﬁ&?is%f&ﬁlﬂ%feﬁgrété@o Irayaéﬁaeon can, for exanple, be

produced by replacing appropriate functionalities
pr éBerscopamoft the presenp owvedisonincludesall phagthhcentitdilycreémible

ol e BB A B G e o e
claiftled Bh@EIsbB8ed dnpdunddy RRERRI Lo dnil BN &F Fon:hﬁﬁ@ 2, $AA 32,

exanpl es of prodrugs in accordance wth e I’'nvention
i ncl ude: % where the cgsyound of formula ( 1)
cont ai ns a RREBORGSCRIEION OLAZE DRAWIYGS- COOH), an

ester thereof, for exanple, a conpound wherein the

23(;%1%231 @Fts&%ﬁﬁﬁl%é&éwﬁ@é ? dgén N %@Lfisf)%)sggxptﬁ ygand

,(eg( 'EIQP*WeﬁbBﬁﬁdéB efﬁgn et 1%5%@ 1) contains an

functional it an et er thereof, for
exeffi@l é depictsdhgpspatial anaeganent phe Chysgnogeric bisplidsphine ligand
al cohol functionality of the conpound of fornmula ( 1)
(e.gj, §-Putpl-medyl- E@OSP@I@)G@&! Ratbphaesphareirsthanehwlierf biuny to a
0 nd of fornula (1 ) contains a prinary
tranmgégcegﬂgg%y%yno functionality (-NH2 or -NHR where R
H), an am de thereof, for exanple, a conpound wherein,
as the case may bEEF@H&HDDEBQEHPFKﬂWogens of the anino
functionality of the corrpound of formula (1) is/are

Furt her exanpl es of
DEI%@@M@%M@@@%r dance with the foregoing
examtRSuRpfise mkéﬁ tHed dlgclgﬁfre 9 %Hﬁu&%&ﬁ%wﬁ@abagw.
found in the aforenentioned references eover,

Somgeafithe d\efmtmmswndl §oroﬁ11a‘eonmmalude 4 ¥-"n(dyshi) heimdzhteesboadt
er. coppounds of fornu

d f Al
betsfn Rl S et e e SR aorraweor.nwmci S group of
atoret OMe} 8drBgi s 2R Q @ﬂﬂﬁfé%n inEIBAEH 8- g(ugl sz(%;]lﬁ Bx?“ t”' S,

compounds formed 1 n vivo Upon adm ni s ati
(idegtitygignBermderdosbledfonder akiple besd, lren;petﬂﬁ/eryd a]fmam/\n th
e inventio ncl ude (i).., t he .conmpound
fornp Rk S50 He Tl PRl Tl Ay g IO GRE Howpesirisbirgh
derivative thereof (-CH3 -CH2OH): (ii) where the
compound of formula ( 1)—4&ntains an al koxy group, an
hydroxy derivative thereof (-OR (r) -OH); (iii) where
the conpound of fornmula ( 1) contains a tertiary am no
group, a secondary am no derivative thereof (-NRLR2
(r) -NHR1 or -NHR2); (iv) where the conpound of
for rrul a ( 1) cont a| ns a secondary am no group, a

o Y R
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carboxylic acid derivative thereof (-CONH2 (r) COOH).
Conpounds of fornula (1) containing one or nore

wagyRmsta7oc carbon atons can exi st as two or MBCEIB2005/000642

st ereoi sonmers. Where a conpound of formula ( 1)

contai ns an al kenyl or al kenyl ene group, geonetric

cisltrans (or Z/E) isoners are possible. Were the
cent@sTRaHOCEhahe hisdenSe off seferiSkealtiRb Bot iAdiKAE ehal it dotfpolfidlacks

isomers are interconvertible via a | ow oxi ne group or
OneypF RIS FEFGOceBiS e SYClenamylae mayiTeist to the tacematei a to individual

r an ta t he

OB LA SS Sy S et
forinulne miagyi ainmgcluﬂ@a cexsedploable ®ond o1 md)oubﬂ'@élﬂ}er BondYE-RE= to
. group,.or so-called val ence tautonerismin conpounds
md%‘ﬁec%z oML La1SORIeh (PA £ X e @ft4/and K isoglerows t hat a

si n 0

o OO TR R W RO of BRf RfootRE R have
beenne@ared ovithoore calnhors nen-bydregereatems gegivads, IpCOVIMﬁBﬁtSJa}EHﬁde

tautoneric for f the nds of f.or
roa FREh 15 o A Rt R P e operun S eolin Boty bk of
subk®@fask.i sm and mi xtures of one or nore thereof. Also
i ncluded are acid addition or base salts wherein the
coumIky aeferssospyeighathiain andthiranshed satureted ptimeartion gotipt,e
[ ex c//-tar te

eenlaty gt ASpe B AR O B R i et By B
groapnmmguom4tsa©helcaﬂbeﬁ alvis)). Eﬂﬁﬁ@lei&ﬂ%ﬂ?,@% % s iRdhes, | N

the_ art, for exanple, chronmatograph i onal
Wltl%?%lﬂlmarlpeawtbﬂ Véﬁ@ﬁ%ﬁzﬂmmédhhﬂfqh sdutydyi-ig, +-butyl,

f / [ t
L G S
2,2 Autrienefirybathil sy n-hexylesadl thd fileed of the racemate (or the
rac‘(ﬁg?te of a salt qr derivative) using, for exanple,

chi ke grefess issdiaight chejp aed E%pe}?éthaswangn eMppEfiaving
oneAlrtnfdrd Bhdakihia caﬂasg c%emﬁdb( Eﬁﬁﬂ{hﬁngﬁ‘éé&ﬁﬁ&f)
may be reacted a suitabl ticafly a
nungleempb carbion :ﬁtomse Xampples obaikedyt gtoabs inohude] withduve Liaatagon,
re the ound o ﬁ rmul a gézécontaln an aci d|c

wh
et o oRET DLy Progs st BPP Bk AR Ml P8 S
butéd-1-31, Bhsasd- gxym BibMe-y] Tilﬁutéﬁél«yltz Rt ﬁh@ﬁe%- I f he

m xture may be separat’ed by chromatog ap
methya-prapaad1l-Wr I,.3thatddienat-yo, 3ab1daCbue2efﬂ apd the liffe. t he

di as S S .C e ted t rrespondi n re
onantFLRE, RETE IS R EhERr bRngiid 5 8losmDR Rfou® pBHES ppe
or théit fi@dle CABPRUABSN Bbndshend gevemnlly BBvih QB dp&ciidd@lumber of
precursors thereof) nay be obtained in

caﬂmaﬁtﬂm% neraeRley gf- t&reups inelde stithgut imiatiano gihapily 1 -

I n bi
prop Rl 3 2oy oo R F A DR b Ty Bz, 2Bt
andahe lileexane, containing fromO to 50% by vol une of

|soprk5%nol typically from2%to 20% and fromO to

5% BYKaRGHiYHereds Ml&@lwSHﬁhghechatwdcbamcye@saim%ed
d
B T ORS8RI R e
incledgp a\nﬁubeﬁhrhyatmnmmyﬂamal 2ethahedigy es ﬁtﬁpamdityn ltatlose

ski, | int see or _exanp

buméfhéfl 3%0 rgﬂﬁlr@ To$- h?}a@sﬁwﬁ a@%&bﬁé&kﬁds by E. L. Eliel
(W‘iAQB(anoWVXn}f@‘ﬁfkan(;ﬁ:ﬁﬂ)no @%&Of davdig, tB'lﬁ( 82 an| falkyl-
the presént inventi‘on, -ste e0|s f

C(O) ¥l Iv\dletasfllby]/mﬂefnedrabme a1$d gfyﬂradigemnlmied an’ﬁealﬁedZﬂurﬁBbr of
al kyl, preferably nethyl, and n and QL are as defi ned
above, is generally prefeilfed: is generally preferred:
wherein n and QL are as defined above for conpounds of
formula (1). The present invention includes all
pharmaceutically acceptabl e i sotopicallyl abelled
conmpounds of fornmula ( 1) wherein one or nore atons
ar e replaced by at ons haV|ng the same atomc nunber

11 a r - o
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Certain isotopically-Iabelled conpounds of formula
(1), for exanple, those incorporating a radioactive
wogeaisgse7oare useful in drug and/ or substrate PCESEBEO5/000642
di stribution studies. The radi oactive isotopes
tritium i.e. 3H and carbon-14, i.e.14C, are
particularly useful for this purpose in view of their
carlgasaorns, ihdloding dleahitonyledagbone FRAnPRA 05 alkﬁné%@gﬂﬁlt&)is Alude,
.Substitution with heavier isotopes such as deuterium
without limjigiiondgrmyl ¢ acetyl. pEpRian ¥, buieyhpenteneyl eraryaged the
liker esul ting fromgreater nmetabolic stability, for
exanpl e, increased in vivo half-life or reduced dosage
r eqiétychabol sefeant shemated neyobyelipesd Bicy@id Hydrasaon rings,
cigcgn&tances.. ubstituﬁio with positron emtting
genprally Bpuag a spreffiednumber of gqebon ajens fat qagRprisedhe Hag (igef ul
Cs.4 dycldardyl fefdts EM @}%ﬂ&ﬂ(ﬁ%ﬁﬁ%ﬁﬁp 3 Bk st tdied di@hs as ring
exam ni ng substrate reCeptor oCcupancy.
membess)o pileaytipalkgbmrebe attaepedivdspanént fgorumer 2o ¢ i)bseate at any
. ral,ly b r epar ed by, conventi onal techniques known
ring OiF Bt sih HlaghGondo, PTals Vaigncs fopuiremes apdiaytjiuhe
cycloalkyh@sepsesg ficheld ohé of R rsdnoriitoleh REbEXATR! Hidesd Bkh
Preparations using an appropriate isotopically-Iabeled
substigimeuli yiqhate yelerse rereiremenmts. diefud dutrsgtugetstinclude, without

L [ I I macentical ly. accept abl e
tim Bl 3%, OKE Mk SR Skt RO B O e PSR e
hydtdxysmewlptoenitrof ogen| MrRIMmiabd. crystal | i zati on may be
i sqQtopically substituted, e.g. D20, de-acetone,
- Jesph @qngrysdia suelogkyk sspyns iaclpde; withppidimitation,

dé

) ekl t I or hved. . .
R R R e S R R R
cychahlkyhgrangs inclutevitholiolimithigort, bieyelppl. BOWBupl,ophyl axi s of

e T S e L 2 e gy,
bicy'cl'U!E'.Q.ql]l%ﬁ@fBiéycld[Q.ZRﬁfééﬂtﬁ%i@gcléﬂgt.el.ghé;gﬂ?%fﬁcyﬂgfh.lﬂ]heptyl,

. hon- al ler gl C. al rways I Sease
bicycloda ddertylobicytld8r2. Hostyh beyclolit h 1 styl tidyciug8.3l0]sdtyled

biesfotd A0 8 w3 EL Re MEuT L 2B B elathaciagnyhn
bicyald[$8 2l dec§K bitySloBERS RS eyl PSS i3_$1,]d&fy§#ecfpgfoﬁh,\o?de§gﬂ, n

. di seases, glauconma and in conditions ere |
bicyglalhaSdtdeeyt, biewakel 3 lgrdecyl bicadpidhid 31dogeayt, ianditreerlikg. i n
asg( ] eptic. ul cerat | Jhe, co u .of formula
I L o e RN S R L S e
abote thd/ gehef a0l ificlades ABPEdi DOEAUER VB c4Bn BB KTNiddiahed

according to the invention to animals, preferably to
carbppyhearbon. Examples phesclealitanpyk ssownsriagiude, athout limitation,

R T ST MR

the ldwmot her or in the form of pharmaceutical preparations
whi, ﬂ as ,acLive consfituept contain_an efficacious

dos Yat aik@xyqerionyl,c anh alirragcaborydaminps refer, rgspegtively,
to aIRPBOIBASHO-ERD)- YardG! —@@(@%};ﬁﬁ@i—f @h&@ 001 i< 3k ch:ﬂ)ove.
forms, iI'n addition td custonary’ pharna eutrcar y
Examples ofieliisxegroip iaclude, avithont limitekidn, wethox ¥ eh&SNRPs y,
. of forgﬂla &l}ép; tGﬁir pharmaceutically acceptable
PIOPRFY-"AHO o - WEPY v B IPOY- WsPIRRF Y bEPFIT R dudiihe dide.
SPFAMGHMIAL “PkyRUFREAohYE! ikl iadid G Bp R -de a solid
pl ug, "powder, orf filmof trystaliine or anotphous
“alkyﬂamlgcmyﬁi “suljprylamimeelkpk” aralkffatkylsuéfgod mainodarpbmd” refyr, be
used for this purpose. The conpounds of formula ( 1),
their pharmaceutically act&ptable salts and/or derived
forms may be admi nistered alone or in conbination with
ot her drugs and will generally be adm nistered as a
formul ation in association with one or nore
pharmaceutically acceptabl e excipients. The term
"excipient" is used herein to describe any ingredient

Y a1 o - — I L




10

15

20

25

30

| i posone, filnms, ovules, sprays and liquid
formul ations. Liquid fornul ati ons include suspensions,

weabostosmate, syrups and elixirs. Such formul ati 8As/1BHY5/000642

be enpl oyed as fillers in soft or hard capsul es and
typically conprise a carrier, for exanple, water
et hanol, pol yethyl ene glycol, propylene glycol,

resﬁ@itlk}MB'C@ Al OFIE., alkiyl- N}Ii@(d)ﬁbahey]gu\i C(@)n Obuaﬁr-s(@g) rm(@z)

enul sifying agents and/ or suspendin ents. Liquid
NH-glkpid 2a¢iabind- grl‘%l §6ObeWb¢re|9 big dg n@ gbove.
1t ) f
TheSoisihcht cfeibesidgrmas - do N Tk B4R RS

am@as&mﬁmgﬁghyﬂagwdﬁp@@ﬁ|S|ntegratlng dosage forms such
as those described in Expert Opinion in Therapeutic

Pat dAtle,” “haloge)” andd'halggeno” myayl Heatsed iigrclomapebi g eod rofer, to
r 0 ornms, dependi ng on dose, the drug
flu§ Cﬁl&@egg‘m%f?lg‘?n ilgwa ght %to 80 weight % of the
d 0S ﬂﬁﬂoﬁlkyfhandﬁhzﬂoﬂkmo@]a’l refer frespatibvelwg it@ hik yPort alk 460yl groups
%ght % of the dosage form |ln addition to the dru
SubsHfcd ity eRfp TR PRy eloiemaiams, whare Aty rndrkanoybirp dalin

abdleS 'EE&E& feél BE ﬁal Hd%'% h%f&gfk%%eiﬁ gfnaug)a hab%%ﬁ{%&]u Feiste o

carbox ose ox et
tﬁfh@k(bmld;tbﬁetnchl’ommethm p(br[hsfhlcsomihylnpen&rchkmtlnﬁaﬂéluoroacetyl,

. pol yvi nyl lid , | 1 ul
ik oSS PN piE DR et S ReroRiTR Y sdiler ut el
hy degyarek P17 &fd +dxklodker” rsfed rr@ibectWe%g % AD- ﬂk?lea%d@-%ﬁlg}m

and sodlun1alg|nate Cener al ﬂ% he “di si ntegrant w

Wh@r@mﬂkyﬂ sedefinpdratiovge iEyampls pbhgBoxyallgh andexquilefl emlps,y

B A A R BRI

oxdibhylf dxeetiyd, RoidpbBl, dnathkelilet i on. Suitable binders
incjude mcrocrystalline cel]ulose el atin, sugars,

pol ydtyhyansh @rﬁg}m}fc defer Wamancmaleah@dsdmﬁﬁétar@n@mﬁoups
n l.at c
resﬁé%(ltjl%éél yglg(g%%} 69 %&P 1Erou 1{?19 % v(l'jlr giggrrr%t%@§ 'ﬂhenyl naphthyl,
b1phat3ﬁ1,yﬁy¢eﬁiy|l Lahdﬁﬁ:enﬁlaﬁh@bﬁylnmd thé ke (Wlﬁ&}ﬁmﬁy dé bndbtiuted or
such as I nonoh¥drate spray-drijed. nonohydrate,

st Bt L i SEUT RO PRI Tedes GO RH PG,

S b L el AT AR bl
hydabxyo nmptapom akttoy helogpr, iasé amimof ace active agents, such

o 1 iR Ak bo ST Wt POARROT ade b bove

ExRhSISEMEInds WrikiRse lidfbtide bBSNticRBY IRQAR! kit iR 0. 2
* ﬁg ht &%to i 1g t1@6ofﬂ§ﬂe fg%¥et Hgnd al |dants may

co np‘hiyéaékafmowﬁ’w r@fezs ey ik apoylowhengeiry hnd wdkehoyl lage defined
T o e e e A N e

phﬁﬁgggﬁmgﬂVagmengtearyl fumarate, and m xtures of
magnesi um stearate w th sodi um | auryl sul phate.

Lubraiyikexygesherdl rsfers éhpivl-slkoxycarhonyl /hersi aghtands t o 10
f % t ht %
sl ettonylagPHER ROV, HReRie A Windlt BmittF S

Ph@ﬁi?caﬂ)dngilahb@zylcc@bmmm(eBz)‘ b@d/memrkeg agents,
pregervatives and taste-nmasking agents. Exenplary

t ablTterogsiie 2and "histerasyelyb Jeles tmsatiraigd. Martipty absasurated, or
on AR TP e b B RLET S IR
membéig espdcti celgb@hése poupe ihgd rifg siembers egidamp of ambor htofis

about 0.25 weight %to about 10 weight %l ubricant.

Tabl et bl ends may be conprssed directly or by roller

to formtablets. Tablet blends or portions of blends

may alternatively be wet-, dry-, or nelt-granul ated,
nelt congeal ed, or extruded before tabletting. The

final formulation may conprise one or nore |ayers and
nay be coated or uncoated |t nmay even be

o - s T | —r o a1 o, s I L 1
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conmpound typically conprises from1 weight %to 80
wei ght % nore typically from 20 weight %to 50 wei ght

woRomfostite sol utes. Less sol ubl e conpounds mayPCOARIINTE0642

a greater proportion of the conposition, typically up

to 88 weight %of the solutes. Alternatively, the

conmpound of forrmula ( 1) may be in the form of
and'ibrhilpartherudadras BROAS indbpendehllymitRLHR, rdﬁy@éﬂ ST G]

be sel ected from natural polysaccharides protelns or
ma jielikle@ny bicyelicosorp &1 whichisay phthe pheveadafiped meseayclicn

%
e BRI SeLh | Srdth Bl el TR Sni¥ BBl it By
optmmallju’demadized O’R]hajba‘lémcycﬂlolrmrgaliﬁﬁbe dtlaehveato Ial’llgfena@ﬁbup or to
fl avour enhancers, preservatives, saliv stinmul ating
a subsSURIE &t any, Qtﬂtqrﬂagm@ggﬁ?%bon AtPrR Blgss speh W%‘Egmﬁ’éﬁ Wigpld Moéate
I b

R re Sk Ens IS, 200K e ca00L o PRI AORRh Bers may
inchide o ndarhydroget subisti@mentrndsss swrh sabgitutyqp weultl yighate palewa

reapfri R pUaTahs o e gt R B i ey e

alkEfarbofly[2alfinby gmawaosikaﬂdyn e heﬁﬁe)aratbsaé ladd 8 &95&}3' ned
coater dryer, ‘or by freeze-drying or vacuum ng. Solid

mefcgpim Mitre; ktegencandamainoadni ni st rat i on may be fornulated

+ o) B TR Rl To R Ao Rty leh S a8 Syl ey

ber2ithigegblyl, bdnbfugdnyt benzdtibagin b@ﬁ@btﬁbpl%n@mnseﬁizdxai&ﬂse
Suitable nodi fied rel ease fornul ati ons for the

bengthigrelybdepsiriardyl, henziatiagelyh benzioxarqlYebenzisobszobtent
t

verp BBt PR A SRl B Sl By, ey

cinaelthyh sleedhiydrognicolingt 28, §¥art3, 2 Uelsazing, tihybefdo@gl i n

bl GRHO BT o o Brssanin GH SR ek b zalbh e
mdmmh&@ﬁyl; BHERSE, ihdol 1hﬁ’<§191aF }4%% gs%ﬁa%%fur xgg

conpounds of the ’inhventi ni ster
isoclirpmatyll yiséindazolyhasdihddohyk um&lmiyl; indquimmlingl, sothazolylf o

. _an jnternal. organ. . Sui.table neans for entera

isoShplvhiraqrPaqlingh, BARRhyRing npst Wé*ﬁ%ﬁ&qumqleg?laaﬁdé%%l 1,2,3-

oxaddizbi§Rard 4-eRefdzoly1 N, 2 sLdxag@kolyl, mt3fzﬁ(\fmuzbra‘ywo%zohdmy1
intraurethral, intrasternal, intracranial

oxazplyh, anerobidingt, parithidinge Bhfzilﬁatdludlnyl's@hﬂmbﬂ‘eoldw\h;mesazﬂrqd
tion.i dIe |nc

oS FRh L e TRt BPL RRabl et el BeeaPy. Hipgdn,
ptenmhy1$ plﬁﬁhyﬂ G54y YBsaziBal r;@@ztz@nalhylf PyIRLbI Ayl PYPazdlye,

]%%plca | y aqueous sol utions which may contain
pyrislegingh, Bydoox pecie, @yﬂéaméaz%e@pﬂmluml@mﬁmyblmyﬂéyh ng

pyrglglsﬁrgfy Iggf}f)ﬁ(fh ? Egﬁfol rﬁll azmﬁélgf Rg &g{ng%)?lilnyﬂ q’umo?myl,

4 Hiqoinoliviayk duinsx Aingl, goiduelidiayi; acrule;&lﬂéfumwtl on or as a
dried formto be used in conjunction wth a suitable

tetrglyir s QQUUNQERY Ly tetrgh ydrpguinolgyl, &@éhzfsr@ea%wﬂ 1 2%Be
thidi5 rqtz @ﬁnga aﬂ%@f}ef‘b%ﬁﬁ agfag{vllﬁj 1%?1 l%gﬁfthﬁmﬁ&ly?

con tlons

thiazelyt) |tlh1ynyﬂ,ethmotrhmzbly$,hhﬂnmaz@yls ttﬂaﬁmamdiazﬂmlr ﬂﬁqﬂmhylc al
tech ue those skilled in the art. The

g B b 208 d OUREL O ORI 1 %tn%@aa 1 ahigeny.
pr ef}?é%éfbé@ﬁ Al “RekRARRERD rsel, Hésp&ﬁfve ﬁndv‘ﬁ%‘?ﬁﬁﬁd
by the usé of appropriate formufation’ techniques, such

divasntthieteraaycles pohci¢iooyel gf greuglsydsi defingd ahivenehioky acgeorhstic.
Forrmul ati ons for parenteral admnistration may be
fornmul ated to be i medi atd9%mnd/ or nodified rel ease.
Modi fied rel ease fornmul ati ons i ncl ude del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and
programed rel ease. Thus conpounds of the invention
may be fornulated as a solid, sem-solid, or
thlxotroplc I|qU|d for adn1n|strat|on as an |nplanted

. a - o o " .
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be incorporated - see, for exanple, J Pharm Sci, 88
(10), 955-958 by Finnin and Mrgan (QOctober 1999).

woRhesrosmeans of topi cal adm ni stration i ncl udepPdeliB20es/§00642

by el ectroporation, iontophoresis, phonophoresis,

sonophoresi s and m croneedl e or needle-free (e.g.

Powderject(tn), Bioject(tm, etc.) injection.

L i ' RN Blek 8f Af9DandBitylefe groups,
E&&;%%ﬁﬁ%@ﬁ%§9§g§%gs%%gg%§§¥e aﬁd/or nn%?fied ¥e|ease.
respbhatliefyi. ed rel ease formul ations include del ayed-,

sustai ned-, pul sed-, controlled-, tar d

pr oGPARNBE PR @gfg%?o i @r%‘%ﬂ‘n%‘gﬁﬁﬂvses 8@‘??@% %‘@@%ﬁ on can
fragﬂ’leﬁﬁtigﬁ ﬁfé_@ésDin%ﬁlﬁfr%@ubﬁfuﬁtﬁﬁﬁ’é@dtiolﬂs,%ﬂinﬁ’lyati!oﬁ hedcebns and

typlcaIPy inthe formof a dry powder (either alone,
addisienaliminationaactions. dreavipl groups neaydeyupieaiigalan yhich the

| act ose,..or as xed [ f
oS50 S e BB EETRRREP L S e e
leav{OSBHR hADMHE GRAEJURE br b p Be Blediryfupayiderhicinthel geosupdeaes

an aerosol spray froma pressurised_container, qga%,

withopt e partof glesaens¢ diepBilitppla ayrleafegal Laying Sopp t©

el ect r.ohydr ' A eNin
eppef B GRRRTM A e Bh B BReSooh PO Toblak leffine
grousO [Rinract nuctestipaheating groubs idludetnimdgende.ge floandiagmium

,1.,1,2, 3,3,3- hep{ af | uor ropan}g. For .intr nﬁtsgl ate

saltghsenlfonpies adlading tesylaissriprdates; o iaan Q0f sy gient Wi
nonfH PP 8sy15BL HAB@ RS, cEhek PR 6hIdn8; pHaBolRic 88E\ kB aARoxides.

cont ai ne}f, punp, spray, atom zer, ‘or nebuliser
Sons§tigBiShaRess Mldhtas OO And OB emsbeomads betttheleednp guovgé by

of the invention conprising, for exanple, ethanol,
treagiperdonith a deich o omen glesiipiugel leaving greny inglade e mrotpey CO2,

di spersing, solubilising, or extending release of the
and gt e, a propellant(s) as solvent and an opti onal

surf@aehastheriGexebssasr @’ i 4 aRadui¢, dbeagieen wingile of theckxcens

an oligolactic acid. Prior to use in a (?rl%/ powder gr
of onig spemiss oV e aarerric SANPlerRE aghirgl Gormaurd aqdiis GRRIFEHE 8%

rrk e R AR 2 Lol ML Rt Rkl e o

the BMticPoTth@eFOfbuhddre esammivinentd the leve bibvodanteneticasers pi r al
jet milling, fluid bed jet nmilling, i t.i )
T Lottt 1l G Femspion ko BV gt pP Rk piglas

mopeo %hﬁfl'foinfé?th FanStREAY dryi ng. Capsul es (nade, for
exégqn)%?e, :

rom gelatin or .
hy drigeyi pevepyf enehtigseleetivity”aske)s total giwanencaction dhat el dsi prgdust
for use in an inhaler or insufflator may be fornul ated
Wlt?@“@%ﬁ?%lﬁaséw&%smx of the conpound of the
| nVeRtinABmefcatyichAPhR” PEaRab aRasEle v aRhas doapbasd which
starch and a pérformance nodifier such as /-] eucine
hasmaowidf ohe exantinmgniben amthere dihgdegreq REeNTichMEHTdS mepsyied by
anhydrous or in the formof the nonohydrate,
I Yr&f erably the latter. Cther suitable excipients
| ncladridaxiy filte efintionRe’ ormehiiseameiall g eddtibplre” pefidrs tood |

fructose, sucrose and trehal ose. A suitable solution
sanfile ofimenantiomer haying doreea ahewA0Se or grisy

el e¢t.r ohydr odypnam.cs e [ j :
cont R REREARATNS g S ABBES e kO sithith of i enantiomer
haviRY 8bé ONatar 9RS valat dresterand the actuation vol ume nmay
vary from1 | to 100/vl. A t{pical formulati on _ma
o PP Besits CoRTHOBIEATCETS Foot MalCAUIE T2t 1A By FDREmEPSLL
.Sterile t i L O ;
migpEimbeS of 85 brop G BIRELLE NIKcR AL R B Y dnvrting gl of the
propyl ene gl ycol include-gk§eerol and pol yet hyl ene
gl ycol. Suitable flavours, such as nenthol and
| evonent hol , or sweeteners, such as saccharin or
saccharin sodium nay be added to those fornul ations
of the invention intended for inhal ed/intranasa
adm ni stration. Fornmul ati ons for inhal ed/intranasa

o, . T e
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The conpounds of formula (1) are particularly suitable

for an adm nistration by inhalation The conpounds of
woOheosiosyamt i on may be admini stered rectal ly or PCT/IB2005/000642

vaginally, for exanple, in the formof a suppository,

pessary, or enema. Cocoa butter is a traditiona

suppository base, but vari ous al ternatives nmay be used
stelég%ndﬁbod'eﬁfé'i‘é &ife réf@ﬂéﬂ&é‘ @Bl'eaﬂ x'éﬁlfﬁeakf{ tH@ﬂ:'fé}@illce molecule

adm ni stration nmay ornu ate to bé inmedi at
hasafhabsolnterspate dohenhicabt @digsrativbghén thd oppdsitasearitionrem [haSt Rons

| ud t trol | ed-,
ospliieiEer e o Lot feErgiBiRbeIe Ry
absb ¥Rk SheIRAL @&ﬁigu?zﬁuﬁdﬂﬁbﬂ ttﬁ:tcﬁ)?gﬁte%ﬁﬁﬁﬂléf HhORifNE eye

or ear, typically in the form drops of a mi cronised
ste@g@pgn@lgvnfagur@mnumcbw dm i sotonic, pH adjusted,

S B o S BN, R0 B AL s oot
corpEGMACAB enetted mtakas:atran@bﬂnﬁ)rg@hses ponges col I agen)
and non- bi odegr adabl e %If silicone) inplants,

waf efharmacens yaaqqep&hl@ | igferaiosubstances vdughire & hinthg scope
of ssoﬂﬁgm §1c?f Jgégrg@ﬁctb 1tai)fe ﬁ%@?ﬁ‘ cort Qlu)ffﬂetfle ﬁ#ﬁ?scgjﬁ)&tlems

crosse yacry |c acl yvi nyl a
withy@tl undadioRicitg) 1chtation; ellbngioam;mnsm bydnhe likk proneamsptaee, with a
hydr oxypr opyl net hyl cel | Iose Xye @ﬁlcellulose,
rea&ﬂﬁh’@th%ﬂ“é@ﬂ%lf@% an%F tll«‘f%?%rrt ";9%“51% i de

pol mﬁtln%f“ﬁ’%fefs)%@m&sm ali@RatHEMInhiBiInLGe ip P(f%%s@%f%ed

t oget her a preservative, such as benzal koni'um
prevétimgi adBsor@irein condition &t Winnls surhyemt gplios, ad ¢ pregendigiglope or

i ont ophore For mul ati ans for ocul ar/ aur a

n“ﬁﬁﬁ@ﬂf@??%€$ﬁhdﬁﬁ eBQI?H@ “ated to be i mediate
andfpratiRdif Rk oaheaaes “Mdinbt f0ddrRke agmeliateliRie.ons
i ncl ude delayed- sust ai ned-, pul sed-, controlled-,

t ar §abad,” vdrenpsedinconsettion Meﬂnsaemeash@btedmaﬁmalsva@mblﬁhe

rerg 5 e a8e TRt pet i ST BRI o B oL oBERISEML B¢

witey th¥ 8k pevi@sentdl fr6O6f tBE ufalwateatdauieqag Sitheoihe O678 @nfidaige
ynmers, in order to inprove their solubilijt

pPo
intetvaldfer (e imnan} e withip A mercentso |thﬁglndwa@dwakupa\ﬁhmﬁwr is
d/or stability for use in any of the aforenentioned
fodes of administration. Drug-cycl odextrin conpl exes,

f or “solaatp! @escibesd d ravleculhcoglaxervaipalsing prsgballin frafa nost

dosage fornms and adm ni strati on routes. Both |ncfu3|on
StoigREPTRRONG PHRAMEPISAIOBISHA AR Abgney M gharpecgically

ac%?{gﬁfeggwe}{ﬁnggcﬁg{)g% exat ion with the drug, the

greap

extrin my an auxiliary additive,
“Hg&ra&” dagaribes a scdrvhta emhpnsmg spharhmbetﬂmally Mbise 1ngredient

g éoaﬁmqrga ) PO r B Kot A SRy T 8nd 1
a nd in
| nt epnathRdkally c%é‘%talﬁ@ Bt BdrhidBs aMErodi/@s’gﬂe/fér td hdid.or

WD 94/ 02518 an 8/ 55148, Inasmuch as i1t ma
basteslditinblsalts, ostazsmmudss,ewn@n@umfpm wdnaregfossiblei ami prodrugs of

th re n
claii e istosh EeERTRl Enper FRHRRREBeitly i foft
t07§@ 8R&s afcldde ewRhQf SititatioN &Nty JBE1 bitads, CyVcyRIoalB/ Esters, and

phar maceuti cal conpositions, at | east one of ~which
aryBARYIasRss of Campo umlldilsﬂo@@(b@ﬁ@am whéis alldyd, dycleeliyl, aind
may caonveniently be conbined in the formof a kjt
aryd aye debingd plvec SHEMPYIFS DIRYOP BFEPSFe tbrYé’OEB‘?Pé‘@§?ltm?5h%dsT?ﬁJs
the kit of the invention conprises two or nore
separate pharmaceutical conpositions, at |east one of
whi ch contains a conpound—2f—formula ( 1) in
accordance with the invention, and neans for
separately retaining said conpositions, such as a
contai ner, divided bottle, or divided foil packet. An
exanpl e of such a kit is the famliar blister pack
used for the packaglng of tablets capsules and the

o a1
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in single or divided doses_and nay, at the physician's

di scretion, fall outside of the typical range given
waenwsiog7370hese dosages are based on an aver agePOumBIv05/000642

subj ect having a wei ght of about 65kg to 70kg. The

physician will readily be able to determ ne doses for

subj ects whose weight falls outside this range, such
desagbéd) f@reksmplepintVM 8. Shdey dnd. J. MaiicH, Meurév ol danes] Ofganic

doubt, references herein to "treatnment" include
Cheras@y &hckES 208cur ative, palliative and prophyl actic

tre ' ' f .
e e B R e o
limjtatgon, thrae derced tironabhynoate pptmahy @, sakyl amintsr andesdcrmaians
or conpositions thereof, can also be used as a
C1.¢ diatkiyhert hegaioasictyh amines of clabned anddlisolesad Fompaimapewiere alkyl
agents tQ be co-administered to a patient to obtain
andshisieropyetl e fefined abpys Pueh amisea pay bF Prepatpdibycopyensigas
a | -
mefiogs 38 el R xmp R RS O el TR,
(i) Brrodwmbsaefes ta cabponngds having littlk loanorpharancolpgichl)activity

allergy, (iv).tissue destruction, (v) signs and
tha%%lpwgﬁ%?éagﬁugg YL Wf@;@f@gg?rswa flaimdeordisclased and
. p - .
cor{)li%i’#%d@géihﬁ &b adlwit?. B 4 8isARERH O PRV e ?FI)}?guchl and

ound o or mul a ), or a phar I ca
V. Stelte pPabimgsad Woved Belivay Systems,” ACCHymwposiuti Senis 14 (1975),

er eof,..0f. one or re b2 onj st.s in.the art.
E B 306RE e chio ool Cetaesn e DY heve: (RRIRpl: Bt
De¥ikh bf PRdsglsepdsayl froma different class of therapeutic
agents. As used herein, the terns "co-adm nistration",
" colallenl dists abbrewiatioscised frewghoniihe seasifidation., referring
to the conpounds of formula (1) and one or nore other

t herapeutic agegﬁﬁ%%é§ &ﬁ¥§Fg§§F%§@HE n, and does

refer to and in theé si mul t aneous

AbB@Waflbgt ration of such combi nat imge@tiogonmpound(s) of

formila (1) and therapeutic agent(s) to a patient in
Acneed of treatmeatetyMhen such conponents are fornul at ed
gether into a_si.n dosage form which rel eases said
Ac%gnponents at sﬁg§wghﬁ?ally the sane tine to said
AcCNHL | ent substaa&%mhﬁm)sinultaneous adm ni strati on of
such conbi nati on of conmpound(s) of formula ( 1) and
Adt her apeuti c agedfiYe9pPsto a patient in need of
. breat ment, when o 1PN eTe)y7n] f l.at ed apart
Bw?ron1each other(gﬁfgzgg%gggsgﬁﬁgggggpsggﬁguﬁgich are
Bnt aken at substamehsily the same tine by said patient,
ereupon said conponents are rel eased
R G55

wh
REGESBRRLT al 1yt KO- DASAIr 5 dis oy phaspalgno)ethane
tially tK6bas Pl
AP ) 2or Tor LM A b BBk b etans

Bua patient in nebdtydbf treatnment, when such conponents
..are fornul ated apart. from each other into separate
Blosage fornms whi®RUSle taken at consecutive tinmes by
n-BR@id patient w yBRHugRikligant time interval between
each adm ni stration, whiereupon said conponents are
BuNBreased at subsitwmhuiytdnhponiiffleomide times to said

atient; and sequenti,al .adm ni strati on of such

"B orvbi nation of @%T’Fﬁféh?HEV(ls) of fornula ( 1) and
+-BUKEL apeuti ¢ agemdd Ji@ﬂﬁﬂﬁ@tient in need of

freatment., when such conponents are fornul ated

together into a single dosage formwhich rel eases said
conmponents in a controlled nanner whereupon they are
concurrently, consecutivetdZz—and/ or overl api ngly
adm ni stered at the sanme and/or different tinmes by
said patient, where each part may be adm ni stered by
either the same or different route. Suitable exanples
of other therapeutic agents which nay be used in

conbi nation with the conpound(s) of forrmula ( 1), or

oy T o I



(d) ai - and a2-adrenoceptor agoni st vasoconstrictor

synpat hom neti c agents for decongestant use, (e)
waoussas7atoc M3 recept or antagoni sts or anti choPCHEBINE000642

agents, (f) PDE inhibitors, e.g. PDE3, PDE4 and PDE5

i nhibitors, (g) Theophylline, (h) Sodium cronoglycate,

(i) COX inhibitors both non-selective and sel ective

AbbERatoR! COX-Z TN DI tors (NSAl endio & and 1 nnal ed
gl ucocorticosteroids, such as D@QI}%I ssocj ated

+-BaQKni sts of t he ponsdsinmaerdarydmeyitogide (k) Monocl onal
ant | bodi es active agai nst endogenous i nflamatory

+-BeaMet i es, (1) Aﬁﬂl@rg’m% 6&135 factor (anti-TNF- a)

+BRORAL S, (n)Adhe%(ggmr{QIItﬁ(é%lﬁyll&mebl tors including
VLA-4 antagonists, (n) KInJn-Bl - and B2 -receptor

CBant agoni st's, (o)pehzyhryosbppylessi ve agents, (p)

nhi bi tors of tyix,metall oproteases (MWs), (q)
c e T

achyki ni n NKi receptor antagonists, (r)

DAE@st ase i nhi bi tlgt_giazg(bﬁaycﬂgggg%d@@lﬂa recept or
agoni sts, (t) Inhibitors of urokinase, (u) Conpounds

DBhat act on dopdsi-fiezabicyepldid]undeg7-ame agoni sts, (V)
ul at ors of thg NEKP .pat.h e.g. I KK inhibitors,
DEmrmdul ators o eé}ﬁl%@qdﬁ:@}bﬁx Pr%%ﬁ i ng pat hways such as
DIFES8 MAP Ki nase, digbprspylethglapiinedinkd’Base)i nhi bi t or,
gx% Agents that can be classed as nucolytics or
i -tussive, (yydimethybgpepygidigez) HDAC i nhi bitors,
d, (aa) PI3 Kig ienht bi-tOrs. According to the
Ng?esent i nvent i o%@ét@g%ag??gn of the conpounds of
DMsoOnul a ( 1) w tdimethylskiBoxddd agoni sts, - Miscarinic M

(R B BB GE oat erlor bEv1s eI es Flsierghclpodhenzene
@, hepios Md Ltl-)a%%gﬁlg}%&%ly&S@i@ﬁyﬂhgﬁklah%enzene

at _yvvays such as P ki nase of syk ki nase, or,. -
(R BpirRoDURHI@S ant agrphi2stis((FR,.FTRAR)5-diriegiroplilplpspimilangobrngens

T. ICA, LT, ,a re preferred,
®REMBRGS  nd b2t BRe R e Rre RUBhGPAER hersens ne
(S,9nRAYOPEOSS  or@ul abis(®k,38-215-dintethylphospholano)benzene

gl ucocorticosteroids, in particular i nha]i) ed
ee gl ucocorti cost erespeigonmiricrexeesduced systenic side
Bt ef fects, incl udienﬁépr edni sone, prednisol one,

fl uni soli de, t ri%%Ei nol one acetoni de, becl onet hasone
Et,8i propi onat e, budgs®#iagese f| uti casone propionate,

ci cl esoni de, and nonetasone furoate, or - nuscarinic
EtMB1 r ecept or ant sdighylemineor anti chol i nergi ¢ agents

inacl udi ng i n part, i pratropiumsalts, namely
Bt iriom' de, tiot rop%tmﬁgcgp?ls, namely brom de, oxitropium
Et@Atts, nanely bralgldestatper enzepi ne, and tel enzepi ne,

are further preferred. It is t&ebe appreci ated that
h, BIN, 8y&f er ences HIUES FIRYECY: SERNARARYS ncl ude curati ve,

Hdé,gésl iative and pe[cgt@#%%i ctic treatnment. The

cription, whic ows, concerns the therapeutic
TAePi | cati ons t o athylébddabetateonpounds of formula ( 1)

A be put. isopropanol

LiHMDS lithium hexamethyldisilazide
LTMP lithium tetramethylpiperidide
LDA lithium diisopropylamide

—23



The conpounds of formula ( 1) have the ability to

interact wwth the b2 receptor and thereby have a w de
woamg®std7ot her apeuti c applications, as descri bedT/1B2005/000642

further bel ow, because of the essential role which the

b2 receptor plays in the physiology of all mammals.

Therefore, a further aspect of the present invention

reates—totreconpounas—of—formIL .G ad) . Or
ABGRARIRl P ipter

eutically acceptabl e sal erived forns or

Meconposi tions thefeegfi, for use in the treatnment of
di seases, disorders, and conditions in which the b2
Metbcept or is i nvEletadenegblasidspeci fical |y, the present
t nvention al so t he conpounds of fornmula ( 1)
Nh# or pharnaceut%%gﬁ&§Q%¥Eeptable salts, derived forms
MeONaconposi ti ons sédiemendthofids use in the treatment of
di seases, disorders, and conditions selected fromthe
Me@¥bup consi st i ngediyl alcoBes ha of what ever type,
tiology, or pa S, i n particular asthma that
Nm?s a nmenber selg%%ggﬁgégnmthe group consi sting of
Msat opi ¢ ast hma, memylat opi ¢ asthma, all ergic asthm,
topi ¢ bronchi al | gE-nedi ated asthma, bronchia
N“ﬁ%thna, essentig*ngggﬁEQPEEWHé asthma, intrinsic
orgsthma caused byi;fiat (ePRYSLALOGuEbRE HibaReas
extrinsic asthma caused by environnental factors,
Phessential ast hmphefylunknown ori napparent cause,
on-atopi c asthpa,, bronchiti c asthma, enphysematous
Fh st hma, exercisé@]ﬁ@ﬁgﬁaﬂégphna, al | ergen i nduced
Phast hma, col d aimﬁ@ﬁﬂygﬁﬁxﬁsthna, occupati onal asthma,
__infective asthma caused by bacterial, fungal,
i-Phr ot ozoal , or vil§oRIoNYhf ection, non-allergic asthma
RIincipient asthnqefﬁgﬁgﬁ%h&nfant syndrone and
bronchi ol yti s, ¢hronr ¢ of acute bronchoconstri cti on,
RTchroni ¢ bronchi tbsm t&hpdrhtudl (BpRysinekdy LOI-RSIC) and
enphysema, obstructive or inflammatory airways
slcdi seases of whatsebsirate-ippatalst melasggtio or  pat hogenesi s,
in particular an. ' [ nmmat ory ai rways
deisease t hat isq%ﬁﬁéﬁgéﬁ%g%ﬁggé%éﬁﬁkghwthe gr oup
TFBONSi sti ng of chrfitdreac@siacidphi | i c pneunoni a, chronic
obstructive pul nonary di sease (COPD), COPD that
THFncl udes chr oni detBSHOAMER s, pul nonary enphysema or
yspnea associ a 5 ated with COPD, COPD
TLtéhat S charactgﬁggg%xggkwgéégéggibIe, progressive
TMEDARYS obst r uctv,ny’ Metetramethglpl 2 a&tlglgnediagtimes s
syndrone (ARDS), exacerbation of rways hyper
TRIEQNE vity conseh ?“?3§HWHEPHHW€EW¥ﬁ%a%py and
Ts@l rways di sease gt is associated with pul nonary
hypertension, bronchitis of whatever type. etjology

or pat hogenesis, in particular bronchitis that is a
menber sel.ect fro h r LGS
e el L el RS PR BB AL A can
be gfe@@ﬂa'd dkifig pf&mﬂﬁigtgir@ps,camah phaknthmdesifablel chemiabtepetfon at
ronchitis, dry bronchitis, infectious asthmatic
othgrine FeRet Ve, Sity- ORRGECTiNS SHHBHEAY AlsQ be Yseddn pnipnse sofubiljty or
o . C | .
ourShl BOARE BT BROCEL Se AREnNARC ¥HPA R0 RIOR F plcting
oripisahiegigs, aales@riition@E resdrials dnd npahddsdot iastalling and removing
bronchi ectasis that  iis a neq&er sel ected fromthe
PrjPching SEQRG W argmpilaion piiseive PIMSHRR BEUPS Kyrgommon
FurRAGE 'g?&ugg, iRUBBED WBHRSLBboxyHE bRl MAHORRAGHS Adehydes,
capi I Fary ‘bronchfectasi s, cystic bronchiectasi's, dry
bronchi ectasis and folli eupér bronchi ectasis. A stil
further aspect of the present invention also relates
to the use of the conpounds of fornmula ( 1), or
pharmaceutically acceptable salts, derived forns or
conpositions thereof, for the manufacture of a drug
havi ng a b2 agoni st activity. In particular, the

oy T
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effective anount of a conpound of formula ( 1), or a

phar maceutically acceptable salt, derived formor
woanpas7i’oon t hereof . More precisely, the presear/iB2005/000642

i nvention provides a particularly interesting nethod

for the treatnment of a b2-nedi ated di seases and/ or

conditions in a manmmal, including a human being, in

anqcxae like, ubaT. WhSrébing @As PG aNdisOProeafisly Ur@m ihicsbgslc
conprising admdmnistering said manmal with an

Ch@’ﬂlﬁé}i £1998) andidrocismsy, Beigrdiig @requsﬂawmi which gae heygin

d/ or derived
mne 6fa hefe? &{ %I\l/\/lﬁll‘ré}ﬁ%g?(%&pﬁ %pf'lfpus rate the
pr e}maaddtuomnsamﬁe déftibe sohamesimdbexaimplidsdelfomr may amft dbtails of

Exanple.1: . . e ) .

corﬁlpoggﬁé%%p'elg Judingoxidations; yeduictionspang soom, which,are knqwn gy
er%rﬁ)@f Ol?ﬂ'lnal}l skill i 1n the art of or amc chemistry. The detalls of such reactions

(hydroxymet hyl ) phenyl ] et hyl }am no)’propyl | phenyl } acet'am

canj hsbszmd)ml a;mnﬂjeu of frehtis¢sQ angmum Bm:hmill)arm Canigeediensiveone
ort

OB SR e ici (5D 258 iam bRy ssris e e MPERE)
SmitB ahd ofheal! Q'EMfe?imlzum of Organic Synthetic Methods (1974-2003

(hydr oxyrret hyl ) phenyl ] et hyl }'am no) propyl ] phenyl}
Gengralky étaﬁmgpn@tﬂla@émailﬁedgen(fmébbtr abtamnd ilpm( conBuergial sources.

- ooh Bt B e BiRuer B R Gl Bt ekt By

corﬂlﬁ)dﬂﬁyfe@re%ﬂded beRo@idlopedote 1ﬁdlﬁidhng phz[rﬁﬁ%dh@ﬁl&%o%&ptﬁlﬁe
The sol vent was renoved in vacuo and the resi

saltg; esteat, @E&dqswrarmg%@@qeaf elnEzmila % the chireksonippopdy have at

leadt I?)gn_?ge%gélﬁc &l as"?lﬂ&m&t%@ﬁ S éﬁ@ﬁgﬁgg Bﬁtf?ﬁén&eRl R?,
ried nagne3|un1s ate) an vent

R’ rlémmtﬂd whick aeuefihed shiozkd Uaefrul eanpaintls re’ﬁfﬁs&lw@&l Formula 2

RTINS T R I ¥

C AR ) 5 T s oamne o <

mdé’peZlﬂerﬁl}(lQ/d(cfgdn at@m 016C18(,'5alk311H Pditicuthrly&is¢fatonpouddSidclude o-
M, 3.40 (2H 2.95 (2H, .n), 2.75,(2H,_ n), 2.58
B‘( aqd—v ﬁajnmlacgis i whncmﬁ ig ampgrofor., azmnm@hvlw)? isaiHXy K iy

bo@é%]. (@Zﬁpﬂ%?%ﬁ%sa% ﬁl}.{lgpendmtﬁ/ l{}kﬁ%é%]] atom 317 Cl-J M'(yl.
Espetiallg ysdfalnexyponidsttihs in2tufid ()¢ RE yaho Z-1héthI-Rixadoib Yicid pand

2-[4-
)t agingmelhy B bR S hg1mpisciish Fermyn  athisbjnoptFphe
pre MWakin/ Vet hyl acet ami de Prepared from
g -1(2R) -2-({(2R) -2-{[ferf-butyl (di methyl)silyl]oxy}
- 2- behemednlbusyrates a method of prepanng a desired enantiomer of the

NG S DR GRS

reaétfr’fgeaoﬁﬁéﬁlfa@ ButRiratd 3&)1€En)t i o?ﬁhﬁeﬁ \Jlfﬁrhi@ﬁ%@l\/g ri(atggz) 8}'\)«%&&6\6?

he title compound as a white fodam
a cl@ta@ Obplysichnd oFgaic s(OZ\Hnmo yigldolte ¢opipaupd obF&@ula 2:Hbddlp)

4. 6 3H 1
optfyngtl ¢ STig e e Coppepng ot Fmuly 3 & poayHapeiticily b5ceafibre
saltTbsterlardrle( Hprédrug. 1S%t1(1§h’cs®1 RO-FORE Akl Xh FRRAuleBMR: as

(el ect rospr ay) mz [ MHH] + 469 [ MENa] + 491 . Exanpl e
defgred inFoqmulsy.-. | More generally and unless stated otherwise, when a

0 t 135 2-[ 4-
pm*hg%%os@&%nﬁ LS TR Rorsdssg Pk a e aRag | pie
condtioaceitieataiu iy ﬂi@%ﬁlﬁe sxﬁ}ﬁsﬁfﬁent identifier, when used in a subsequent

2-{3-[(2R) - 2- ({(2") 2-{[teAt-butyl (d| nmet hyl ) si | yl ] oxy}
- 2- [ 4- hydr oxy- —25—

3- (hydroxynet hyl ) phenyl ] et hyl } am no) propyl ] phenyl } -

L/-[(1 S)- 1- cycl ohexylethyljacetam de (Preparation
3) using the method for exanple 1 to give the title

conmpound as a white foam 1H NWVR (400MHz, CD3OD): d

7 20 (4H, n) 7.01 (2H, dd), 6.71 ( 1H, d) 4 60 (3H

SN NS N ~ AN 7 A1 Y ~ A A /7 A1 ~ S
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(hydr oxymnet hyl ) phenyl ] et hyl } am no) propyl ] phenyl } acet am
i de Prepared from

Wa20BB(26 ?) - 2- ({ (2R) - 2- {[/ e/ t - but yl (di met hyl ) 8CTyBI005§00642

}-2-[4-hydroxy-
3- (hydroxymet hyl ) phenyl ] et hyl } ani no) pr opyl | phenyl } -
L/ -cycl opentyl acet am de (Preparation 5) using the

formBlahwe] ik texamp ®@fidittod 9 hﬁﬁleteaﬁle} fdrhﬁlac omg %f‘je}?&?n if
Whl te foam 1H NVR (400MHz,

R*7m airst fagnyla wshrydepgen, hatogend, cp € _aikyl dr;en um@s si(amdl s)

24, 63- 4,
ety Beh Al bt i B el iRl
als@ydr@gedOhado@mo( olE, ¢ alkhl, 2. 74- 2. 69 (2H dd), 2.60-2.55

(1H, dd), 1.94-1 .86 (2H, m), 1.73-1 .65 (2H, n),
1.62-1.1%4(2HR m, 1.47-1 39(2H m 1.08- zRf

(3H, d),Rppm VS (el ectrospray) onlz [[RdrH]+ 7
[MH " CQEE_@N anal y<iagalystfidund C 68. 48%>j—<_%/820% N
6. 35% H34N2(4+0, 66H20 requipkes C 6% 49°q H\3.,12%
N 6.B9%XExanpRe 6: R’

/ V- (cycl obutyl methyl ) - 29180t (2R) - 2- ({(2/ 7) 2- hydr oxy-2
-[ 4-

hydr oxy- 3- (hydr oxynet hyl) phenyl ] ethyl }am no) propyl ] phe
nyl } acet am dePr epared fI@fRme

2-{3-[(2R) - 2- ({(2R) - 2- {[teAt butyl (di met hyl ) silyl] oxy}

4- hyd
3- (‘{[Dlwlﬁldng%tah subsisatengf Fesminld 3 melude st dgyadl % ke Ayisgmers or

L 1 h L 6
a el i OBl A Bl Sub R et Heiboring " os
congpodhils 6f Foemmla i WNivEh R4QQMiiR0, 4BB6I0) ;s alkyE cYad2or(cydhd-
d), 7.18-7.16 ( 1H, d), 7.12-7.10 (10 d)  7.07 (1R

C1.s3lkyl7ROB-@,.30kcx@bhrben)yl, dhrbitky Gr B004~YEEK ist)CHA. o@%@ndﬁgﬁ

andllﬁH drg,§ rgdegengsnt&)s @jﬁ?g%}lqtcga %)? Cgs %lgylg a@@Y(lé plcz o (gther uscful
con?poﬁgdszmg‘l%dé 8y— 3%13'5 Qeids ﬂ’ﬁvﬁfﬁﬂ- !5’1 J%ra?gwo %zrerlglomgt?nyl R?
is c&b@@ér &%7 6(3b¢ ,is ‘éDboncﬂ’ BfrlC]!-I @ﬁﬁ Re tafe‘lﬁ@é’ Maently 'Egérog

[ %

‘anal ysi s :
atorH o8 %kyl\l 2gd 3(9%3 QIQBPB ANR O +@I8lHOR.Q@ @@qp |2r(eH:al®e earth)
me flo .H_8. 130/% 37% )
aofey RS E R o SR B Syt Bty
usefld E;émpounds of Formula 3 include 3-cyano-5-methyl-hex-3-ennoic acid or base

ydr ox hydr oxynet hyl henyl ] et hyl }am no) pr opyl he
addﬁgqn}sg]é%thgws)ﬁéum J wﬁfﬁ)‘%mhy hgx 3- e%ogte t—buty? gmm%%lu]mpsalt.

The}‘ZE %(?111% %\;bgrrgt%/ %n{agl %(E})oBl%lr{ethﬁ%/rrE c&%ﬁrog (i“S(I;rlE‘EehSyOlr)l’n t}él cﬂetqéé/d

frord k(byd mexyode! hyl ) phenyl ] et hyl } ani no) propyl | phenyl } -/ V-
(cycl opentyl met hyl ) acet am de (Preparation 7) using the
hyrg} CatalystsPpases g C@ireleh&aﬁé bpynd te adempision anesd (iee-»

GTOWB '13585059elﬂ‘(rnéthsﬂg@u&@%éﬂ@%%@l@@h | 7&}\%@&3(%%3?&)[%

by Ec)rmu?a Ddr Forbil 2 tr its )mirr6r ifdags), @S nbted Hbovt) ,ArlespBeidily60

wschfchig huglnalodes € bispiasapind ieamed o ngmbl it n e o
thod b g Dhes S elebl nVing Pt éfza?t’i’ut_ %%%(%ﬁ?%; Wl
trangitio8 nietal® ibc{uglel rhatliympuithenivRlBnd eidienr @fphay,)rhodimhzs
+.441 , [MH 439. CHN analysis : found C

espestAiss $li 8.1 9% N 6.26% C26H36N204+0. 62H 20

requi res C 69.13% H8.31 % N 6.20% Exanple 8:

L/ -cycl ohexyl -2-{3-[ (2R)-2-({(2/?)-2- hydroxy-2-[4- hydr

oxy- 3- —26—

(hydr oxymnet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } acet am

i de Prepared from

2-{3-[(2f?)-2-({(2R) -2-{[tert-butyl (di nethyl)silyl]oxy

}-2-[4-hydroxy-

3- (hydroxynet hyl ) phenyl ] et hyl } am no) propyl ] phenyl } -
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Prepared from
2-{3-[(2R) -2-({(2f?)-2-{[tert-butyl (di nethyl)silyl]oxy

w-2005[047319 dr oxy - PCT/IB2005/000642

3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } -
L/ -cycl obutyl acet am de( Preparati on 9) using the nethod
for exanple 1 to give the title conpound as a white

f oagﬂ 7‘%&1 1%619%{)\&&3 Q@%@)emﬁ%y a éhifal cﬁta]y'k %Ig&ursor or

presptalygt. oeecaagst Hr@ddrsar oy ple-Glal gst 68 e;ommund)or sef osgomp@glds

whn%g ﬂq cO ye 21%8 tlge ég ag c%ta‘ystg}d'sor ?czus??’ Q%l't_ldéyés% %)%g'grs%gs t}gplg’ %ly
congpr@cl‘agraﬁﬁtlém fh'ékal Qad%; rh%dﬁlﬂ‘r)%oﬂ%leg%&kimﬂ%ge Blsﬁﬁ)sﬂhm@ﬁgand

(. &m 4é@t1¢1 @stpmaye) g mmbzm[am@nq CDEl@'m‘Et](‘WlF'ﬂlyulz itf) *'(:HN

oo T3 LR P i ol i

OoT6-, PBY0 BEX &8WPL, €CI8), etc. Thus, for example, a catalyst precursor compnsed

| V- cclohexlmethl 2R dr oxy
of acémglex [(blsphosphme hgand)Iéh(C[)&))] A ma(y{b(e co%werte %o a cﬁlral

catarﬂéﬁ g‘&gl%%&g%%%r Gl eJQ@dIB’ﬂ%Méd)ﬁttw I ATbRMRpRRY! 1 phe

51 gﬁrd{lai(%eﬂ(?b]zA( R WBH R s{ibdequdntlyisplaced by theyprdchitay bletny }
ro

(Fosme{?ﬁdf‘&&ly%?fiﬁg‘)eé ResRriopdediy e RariasE) B 53 e sk ghiral

corl‘ré}oun(i?#ﬂh‘gﬁ'zf% o IR rﬁﬁf é)?a?lﬁﬂ@@ H6ruf BiLp @ﬁt@ty'stqﬁeclﬁgor URhitis

or exanpl e to give the title conpound as
(S)e+y-E-{ e tﬂﬂmyhphbkphwﬁ)@mﬂﬂ-meﬂﬂbﬁmpha@l }:211;3 yl7propeng)-
1 1-7.09 (1H 7.06
@, % i)ﬁ?lggc)tadleﬁeglzhoé by Gifanfbbogicr s s (' 1it d).
genaﬁlg(o%HwhlBﬁ ena%ﬂﬁfhef éhihe Shiral Z:atagrsﬁls 8ed, 2, asSﬂﬂlmetnc
294 ,271267(2H(t] 2.58-2.53 (1
hy«ﬁdgqnanoﬂge@ratwn(®anﬁ@merm exgess (e @f pn (R); ewtlormerzgli)-

enaﬂg;ﬂpﬁaig’,@%g Ogl(glé%gg%é byt %f w%ﬁ?lre% 2ind %’Hﬁduwd

will dépenti bh idle é8ctionCbbhdatictsy Bheratiro MigpiEssite, OatdtystHoading,
5p0% N 6.17% C27H38N2q 4+0.45H 20 requires C
solvemb gnse Bf e gﬂv%edmn@tmgf( alpﬁﬂt 80 f4 or greater is desirable; an ee

of !a_ﬁtoﬁ §(¥ 9' &pé’rgﬁ&] I?é/ hc)sn%blg, zInQi%(n’)elt 0% al()({l.{t %EE)% % slﬁxldrﬁ&%y 2

deshﬁé.BIeO B pebid ook yeyedrhoths hycﬁbgéﬂaabﬁwdrk drdse ) whiop ytie] qehod
| }acet am de Prepared fr

st mmomn i oo 0 5 o e, e RFRERG T iAoy
de%{e hy%}tg}(&%%g%(ﬁm ul 2 1s gltdﬁr;d fo lraﬁ %ugstgptéapl%/y liuge 1ef r%/ lllzils an ee
of hbout P@ Yecbropreagy | rret hyl )acetam de (Pr epar at ion 11)

comp O vEE SR DO NN AR O 0 =
supudafa Lalyghts/Fhnay Beddulonl Ombnd bnehingd | r@; réssi!lfd», rebtion

70-6. 68 d), 1-4.58 (3H,
tem})e,ratﬁreélalq Phes). U&aﬂs,.the suﬂjﬁtr@i@ﬂp cgt)alysizragg £3cegds gopt 10: 1

or géll' arlﬂ}) ub% age7toéczagl%y¥)r¥ﬁs o?r‘aboué‘riﬁ%(l 6)%2'@0 ?fﬁ’ élmrjq‘zoﬁl - 06

Al@mﬁ%{ e %ﬁlrél%'ﬁ'salﬁi mip Bt réeW@d (Bbles kiRERIcAR )catal y§t Zatios are
3, Na] + 435, [MH" 4 11. CHN anal ysis :
us¢foly riipr@cwplsmmmteﬁcs@@lyw refiopgiabe 4PeY N0/ Farg ¥

20 0;)8( Icrgrgg?rg %@yﬁﬁiﬁq}u*{lﬂ 9’%%%ailyﬂg%§8§%¥c?§%ﬁ% Srélls%wcalgy

cartiell4ut at about RT or above, and under about 0.1 MPa (1 atm) or more of Hp.
hydr oxy- 3- (hydr oxyrret hyl ) phenyl ] et hyl } am no) pr opyl ] phe
nyl } acet am de Prepared frefiv—
2-{3-[(2R)-2-({(2f?)-2-{[tert-butyl (di methyl)silyl]oxy
}-2-[4-hydroxy-
3- (hydroxynet hyl ) phenyl ] et hyl } am no) propyl | phenyl } -
L/- (cycl oheptyl met hyl ) acetam de (Preparation 12)
u3| ng the rrethod for exanple 1 to glve the title

" NN NN\
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LRVS (el ectrospray) : mlz [MH 491 . Exanple 14:

Lf-(1
woad@marnt7y| met hyl ) - 2- {3-[ (2R) - 2- ({ ( 2f ?) - 2- hydr BRYAR20DZI000642

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phe

nyl }acet am de Prepared from/V-(1

-adamant yl met hyl ) - 2-{3-[ (2R) - 2- ({(2R)- 2- {[terfbut yl (

ThettiefBttayirg of thehrd ¥yl mdxth- My gFaxy erm(afb)zSQﬂ'WEffB bl sphEn

dyI ] et hyl }am no) propyl ] phenyl } acet am de (Preparation
andith§ Ho prasgpre meyrengedtpm abovs RdriPe td ahayt §iMps arthégherthiug

moff YBRYNY s et 6f 3 Mo opE sy e coitiieion o

temippratete G2y pkeﬁ;ﬁre( drhll subsptraté-td datflFkl, raﬁc) is g%néxﬁllﬁ gdtect&d to
2982921(1 2.91- 2546; 2.90 (3H s)
proyidggubstangiglly gemp ﬁ‘)e coRvesion g, apput 915 Wb%or, heghe()sﬁ thed)

proglggﬁl Oifxﬁgﬁvnbllﬁgh %%Ht 93 B ®eherall) ificle M thé 1B Plessb M@ asds the
enadfio@leativitant yi - 2- { 3- [ (2/ ?) - 2- ({(2R) - 2- hydr oxy- 2- [ 4- hyd

E ﬁ%"%ﬁw RyaaisFelE P SRanheushs HoPp ARSI BHGIOpERaEEm

inchudf Ffﬁ&ﬂ,asro?\%nfsr Qith 38 MeOH, EtOH and ;-PrOH. Other useful Tolvents
L/ - fadarrant 22-{3-[(2R-2-({(2R) -2-{[ terf-but

includé ppoty lpgﬂgr qun@sx yichs [THEF;M(Bx,yané a@ﬂzmﬁ OFE)WHEW fc)lpmsa
Sucfié'? TR e fta%"enaﬁlfeés RS 11 e
yEOTRANIGTImap e HpWS}latsﬁl gfl@ﬁm'enl Hdy Mz x tifeXPbIvefts =

724710(;2 .98 Ht)670668(2|—i
suchps MpQgl agdTHE) | 462458(1H n, 394(1H s), 3.54

( 2 H é}}_?v\%i d]?ﬁo'cﬁ 1‘8%11( %H&ﬁcgﬁ% as ?n.metnc EK{E riat1g?1 Is uset%?for

preﬁz&ir@qiréglfbalﬁmm) (S)-(-ALxZ (a[nhihbﬂneth@;ls meﬁ&&l‘miaﬂoi@md (Formula 1).
&2 cy clohex(%/ eth -2-{3-]1(2R)-2- ({(2R) - 2- hydr oxy- 2
The ng od may be used to pro uce pregabalin having an ee of about 95 % or greater,

or Hawﬁ{g%éyee%f y@@’% HP%@%&)PQH&M ;Jrag%%}ﬁmng%%%xwhe

[ acet repare
99.2 % & gré 2R ']Zle(r{le(tR(R) in2lofld the bnhmbyélécdivﬁhymybgérmitiby of ey}

-2-[ 4- hydr oxy- . . ) .
COH?O@%@ 8? é%‘}lﬁ-ﬁ%/ hyring ﬁéhwl]CétaHgfr fo¥i¢ 1 &) hiralypiepe reRysor of
bl ARl S B QU
optigineldy trémsed with en ecidpoyiell megabalihi TneFdromin 6-8 HubRuent R can
(400MHz, CD3QD): d = 7.23-7.00 (6H, m, 6.71-6.68 (1H
be Gyboxy mauy e CQy) Y, where-Yiisgreation ny, 3. 71-3. 68 (2H,

(P élb%%htf%’ ik e Ry saﬁf?a

cyan®6-rh&hlyl-lebx - Ppimdic b.cFPﬂ/,&u(:le hﬁuymps ae)hyl-hex-3-dnbitblabutyl-
505,

aWW@w%r%bV|uS§u{ @Dfl’(@ﬂ Sl)lbsgaf(ef inetydesbesg dp whichX - hyd

y d r oxaycr}rreotuﬁy Isletﬁlel nyl a] %rtollﬁl I2}n<'31€f¥|aln1 851 p r% ]y Onlllim ion, or a
secdzﬂdan_seammloamﬁt am dThe Proehiasledbdtracamay be obtamed from commercial
sou§ce of &Agyl g% fi@}ép{d(t% 2<nozwé I[l‘l %/o%s blliictnryaI cglgclursrs%rp ofI t)ng Iplre%laragég
of Lﬁeﬁlhyl%%ﬁ’iﬁi @ﬁﬁé@ﬁé{e)s Rhe ﬂiélr&ﬁ‘ﬂch% })P{:ﬂd&? % g;\fé;jae!ﬂ Jic}%rsors,

-cycl oheptyl-L/- neth cetam ration
see,uier n)ganupie cnnrmlrcmdjy asmgned(hTrﬂa [Pateft Applg:auen Noe2@0370242290 A1,

foam. 1 400NHz, . oD): d =

pori ARG B Hh5. Toe S plone Aapfictis G5y oo
incdrpbtated)b éfe%téfo’i}%ll(puilﬂb'sem 4.58-4.51 (0.5H m,

3.70-3.63 (0.5H M, 3.75- 3.67 (2H, d), 2.95-2.50 (5H,

m, 2.82-2.78 (3H, d), 1281 .20 (12H, m, 1.02- 1.00

(3H, 2d) ppm LRWMS (el ectrospray) : mz [MNa] + 491

. Exanpl e 18:

L/ -cycl ohexyl -L/-ethyl -2-{3-[(2R) - 2- ({(2R) - 2- hydr oxy- 2

- [ 4-

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } ani no) propyl | phe



3- (hydroxynet hyl ) phenyl ] et hyl } am no) pr opyl ] phenyl } -
L/-(2- cycl ohexyl ethyl)acetam de (Preparation 19)
waesgstite met hod for exanple 1 to give the ti PC®I1B2005/000642
conmpound as a white foam 1H NWVR (400MHz, CD3OD): d =
7.22-6.98 (6HmM, 6.68-6.66 ( 1H, d), 4.61 (2H, s),
4.60-4.58 ( 1H, m, 3.42 (2H, s), 3.20-3.16 (2Ht),
\96-2.56 (5H, m, 1.73-8,60 (5H, m, 1.40-1 .35 NiBH
1.30-1 .12 (4H, m, N07-1 .05 (3H d), 0.92-9.81
ay) iz [MgNal + 4
5
L/ - (4-£hl or obenzyl) - 2- ?3- [2-({/(2/7?)-2-hydr ox;}{- 2-[4-
I OXy- 3-
(hydroxymet hyl ) phenyl ] et hyl ?am no) - 2- met hyl propyl ] phen

yl}acetam de Prepared according to the ppocedure used
for preparation 1 using {3- [qﬁ ({(2R) -
1)

2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hyd? oxymet phenyl ] et hyl }a
m no) - 2- net hyl propyl ] pheny| }acetic“acid (Preparation
50) and the appropria ' 0 give the title
conmpound as a white foa 400MHz, CD3CD): d =
7.37-7.36 ( 1H1 d), 7.82-7.17 {8H 1 m, 7.13-7.1 1 (
1H, d), 6.82-6.80 ( 1H, d), 4.75-4.71 ( 1H m, 4.70
(2H, s), 4.37 (2H, s), 3.581(2H, s), 3.02-2.96 ( 1H
nm, 2.93-2.89 ( 1H m, 2.86-2.78 (2H, m, 1.16 (3H,
s), 1.14 (3H, s) ppm LR 9rﬁ@hectrospray) comz [ MHH] +
497, [M:Na] + 519, [MH 5. Exanple 2 1

L/ -(2, 6-di net hoxybenzyl)-2-{3-[2-({(2/7?)-2-hydroxy-2-][
4- hy‘d'remq/lll shows a method for preparing the chiral ligand of Formula 4. The

hydr.ox hen et m no)=2- net hyl propyl ] ph
e S e R PN Rt R s SRS L o
endn@bmRf, @& l@ivﬁ rﬂeeltﬁlaBgut{S@ 9% 290 %( @5V, or 99 % or greater. As
2- hydroxy - [ 4- hydr oxy- 3 (hydroxynethyl)phen ]ethyl
shaymis)SchemerBlil {ih¢ prediodlipgiades yedctse e ifigst aran@pligepbing

w1t‘1510a)rF690n d}lgr?opﬁgg h‘i)rf edzs}ong%g lﬂiﬂ%ﬂﬁy&d ? Il]ﬁ% I@ﬁ_??ﬁo%&wten%edmte

(Fofmaf8r 11),38 vwhidtthe @)st mondBhokphide (Sirkatet) with a Base@rﬁﬂt td 1H,
d), 666 (1H s). 664 1H s), 4 80-4. 77

reagliqny X i3 14 lgz)vmg;grggp (284, halggeng sgh pehlore), andgl({5@ tmpalgy)BHg,

oot e e L by ool

bls[)MJSM]ne ﬁlt&lﬁi:dlafté\:(ﬂdkmﬁﬁﬂl 1) withartplrane22 with sulfur or oxygen to

-b | -2-{3-] 2- 2R) -2- hyd 2-[4- - 3-

yief thgl/ %ﬁ%g&%éwéspl}l[aﬁ éf%li(“}eéiafﬁ/@}%ﬁf{ﬂﬁ &)yl) p %@tql?ﬁ o ?hys:mnﬁ R AL

diffrerR 8Rh 3 A8 _lﬂéﬁ?,%ﬁgr, F ?%rg[@h.n lgﬁftﬁelﬁ?s 7 pegdure used
or preparation usi ng -12- ?(2 ?) -

sutRednedtlp xgm@refl4o gttt thr ghidal bisptosphinedigayd dpHFempld £t Hydugh

1 N0) - 2-, et r opyl hen cetlcald Pre t.i on
oGPV S B e PR A R Fomia 1 2) 5
resERER AHH & t@eﬁ@ﬂhbﬁeﬁs%ﬂke éﬂ%&é@@w am) d =

7.38-7.37 (1 d, 7.33-7.17 (9H, m, 7.12-7.1 1 ( 1H
n, 6.82-6. 80 ( 1H d), 4 75-4.72 ( 1H, dd), 4.70 (2H
s), 4.40 (2H, s), 3.58 (2H, s), 3.02-2.96 ( 1H, m,
2.93-2.89 (1H, m, 2.86-2.78 (2H, m, 1.16 (3H, s),
1.15 (3H, s) ppm LRMS (electrospray) : mz [ MtH] +
463, [MrNa] + 485, [MH 461 . Exanple 23:
4-{(1R)-2-[ (2-{3-[2- (3, 4-di hydroi soqui nolin-2(1H)-yl) -
2- oxoet hyl ] phenyl}-1 , 1-di net hyl et hyl )am no] -1
- hydr oxyet hyl }-2- (hydroxynet hyl ) phenol Prepar ed
according to the procedure used for preparation 1
using {3-[2-({(2/7?)-
2- hydr oxy- 2- [ 4- hydr oxy- 3—BSer oxynet hyl ) phenyl ] et hyl }a
m no) - 2- net hyl propyl ] phenyl }acetic acid (Preparation
50) and the appropriate anmne to give the title
conmpound as a white foam 1H NWVR (400MHz, CD3OD): d =
7.36-7.35 ( 1H, d), 7.29-7.24 (1H, m, 7.22-7.13 (5H,
nm, 7.12-7.09 (2H, n), 7.04-7.02 (1H, d), 6.80-6.78 (

ALl PN NN PN NS
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15

nmet hyl propyl ] phenyl }acetic acid (Preparation 50) and
the appropriate amne to give the title conpound as a

wohbesesfoam 1H NVR (400MHz, CD30D): d = 7. 62- PCH8B1005/000642

1H, m, 7.56-7.54 (1H, m, 7.33- 7.32 ( 1H d),
7.28-7.12 (5H, m, 7.08-7.06 ( 1H, d), 6.78-6.76 ( 1H,
d), 4.70-4.67 ( 1H m, 4.65 (2H, s), 4.46 (2H, s),
3.55 (2H, s),,2.96-2.91 (1H, m, 2.86-2.81 ( 1H M,
2.80-2.72 ( m, 1.10 (3Hs), 1.09 (3H, s) ppm LRVS
(el ectrosprgy) : mz [ MrH + 549, [MtNa]+ 571 , [MH'
547. Exanpl

L/ (2, 6-di efil robenzyl) 2-{3-[2-({(2/7?)-2- hydroxy 2 [4
y/d{r oxy- 3- 9 pr\é,
roxymetyl ) Ehenyl\]Pert hyp no) 2- met hyl
ﬁéeet am de Prepar e accondi ng to the roce ed
f preparation 1 usiNg {3/4R-({(2R)-

2- hydr oxy- 2-[ 4- hydr oxy- 3- (hy roxynethyl)phenyl]ethyl
nPno) - 2- met hyl propyl ] pHényl }acetic acid (Prepa %tlon
50) and the appropriate anmne to give the title
compound as a white foam 1H NWVR (400 , CD3OD): d =
7.45-7.43 (2H, m), 7.39-7.38 (1H, d),7.34-7.27 (2H,
m, 7.23-7.19 (3H, m, .12 (1 m, 6.83-6.81 (
1H, d), 4.79-4.76 ( 71 ( 1s), 4.70 (2H
3.55 (2H, s), m, 2.88 (2H, s),

22 (3H, s), 1. 21 LRVS (el ectrospray) :
z [MH + 531 , [ Mt , [MH" 529. Exanple 26:
{3-[2-({(2/?)-2-hydrox¥-2-[ 4- hydr oxy- 3-
y
}-

dr oxynet hyl ) phenyl ] et hyl } am no) - 2- net hyl propyl ] phen

L/-[2- (methylthi oghrasMi] acet am de Prepar ed
according to the procedure used for preparation 1
using {3-[2- ({(2f|

2 hiﬁdlvsm;pn@ R nA R magybegennyett wRyeitfasen) phrrdappeding by the

nat SN P et d R shEE I P R R B

FozAUROLE) dh@smay B tentove@ dreakhin éé&ﬁmrgah 5_}33%@3)1& riflediat
( 7.36-7. 1o@ﬁ1c¥| 81“% 79%1% 3- 4 gg .

with }an@;mnmom a@gﬂo ygéld thq: c,gpmppgpqi o%lfonnglegb ’(}g}qi fog)examplg the

coffpifdbriihay Moy 6B B Hep e D R lf
hyc(5r817ﬁfstéd)5( Zﬁm’tﬁy ):ompdidnzl df Motthdla 30 SimjlMtNaje donh'p’i)i.lnd of Mt H]

Formpulp 33 Slad|bﬁé‘iehf§ifi BERAABCE. TAMED A DB, 05 EoNEL gF eqepbipatiops
e BB o RS TP SRRy Tl
34(28).4523- %ﬂl@@S)Psmoe dommon}yohsmgndzchISh Batpntomlicatonuls ed

206 A SR OS2 F0F rbd SR e U & Byt

Apghm)on%qo aeédwcbm@wubﬁnemﬁlﬁqetms% dot e?eocﬁﬁél&éu% of

and the appropriate amne to give the
whmhrqn@ berdindsccaparhtiet eyfr@fawncelfer RIVRUPOSBMHZ CD3 OD =

. Wyt hentls rf shinfaons Gl iy %M

reﬁdved%sﬂlg téc%hl’qu&) sh031n5§ StHdthe BJ.. Ofe Blthe nf¥éhdds Hdluddd the
m, 2.86-2.77 (2H, m . 2.29 (3H, ),

steps afy(af gﬂaptgyg thchmp(’(lmﬂ of fornlulyl }h R'OTipe meld_zmggnpound of
Fo ﬁnlligegg ' %ﬁ@% ﬁgr&l 4 a kMT'_g g., &1y1)' Eb re'ga 1ing+ thselcgmpt)l'}ﬁc{_gf

Fodnd131b Zvith{d Birdhlyddde y@l? OKIBER)) ktyidlathe¥ympound of Formula 13;
(hydr oxynet hyl ) phenyl | et hyl } am no) - 2- nethylpropyl]phen
yl}-L/-[3- (trifluoronethyl)benzyl]acetam dePrepared
according to the procedure3tsed for preparation 1
using {3-[2-({(2f?)-

2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } a
m no) - 2- net hyl propyl ] phenyl }acetic acid (Preparation
50) and the appropriate anine to give the title
conpound as a mhlte foam 1H NNR (400N+h CIBCI» d =

— g oy P U a—" -— o~

S
1.
m
2-
(h
yl
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give the title conpound as a white foam 1H NWR

(400MHz, CD3OD): d = 7.64-7.63 ( 1H, m, 7.54-7.52 (
WQBposrR7377. 47- 7.45 ( 1H, m, 7.34-7.33 ( 1H, RTT/IB2005/000642

7.27-7.14 (4H, m, 7.09-7.08 ( 1H, d), 6.80-6.78( 1H,

dy, 4.71-4.67 ( 1H, m), 4.69 (2H, s), 4.43 (2H 1 s),

3.58 (2H, s), 2.96-2.91 ( 1H m, 2.84-2.80 ( 1H, m,
aan(c&ieaEtlﬂthhé 2blnpodnd dbean(uamLﬁ)h anlarfe 03 bh agidl tdogi@]d the

?Iectrospray mz [MH + 565, [MtNa]+ 5

cor[lmurq}i Fggmu Eﬁalﬁﬂ eggxethod includes steps (a) and (b above, and

furlfl ol One sRpé bf () HORATRE YR Foriufatslul fER! )
whizh[ig dispetsaiip -adoldrppotx yoleeityto) yidid myohpbhyd éfaFﬁrﬂm)a- 15- and

BT T St e
corflﬁm{na'oﬂ” foERin 4.

2-h dr oxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } a
hep bo wtpmmm]splﬁmwlo}:w R& amtR m(ayrahspa)e a¢mowrd

by fr’fe%%‘éﬂﬁ%&gﬁpoﬁx%ﬁ??éﬁﬁhg 1Bttt mtadiedy . o -

perZhlﬁﬁ)pzly@ﬁar(e?shbh %) hechh'-i&’oalsﬁ%e( Fbila dijs)cuss?on?tg"the7 us%Jof g3H
7.18-7.16 ( 1H, dd), 7.12-7.1 1 ( 1H d).

perehletppelmar(e for ptergpspedifiv geax ygenqtioniaf amacydlc BhospRie oxjde,

Kbt T ol S SRR e
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1nchlac§mdd’tm>g)the compound of Formula 4 with a complex of Formula 18, in which
; hydr.pxy (hydr oxymet hyl ) phenyl] et hyl } am no) 2-
hgﬂwé% Hy@r&%p%rﬁ]rsmﬁ Yol v aectiensi ol enipnistaend andefed iaheye; 4 is a
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mt%@} S%ﬁlildh%tr%naﬁ BTl aPe ThpPriecatdlyyimay nrode Ferfan
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s GATRR PSR S0 SRR 5,
1m;£130\&-2 s@bBRy dudiy std)age, LaFedofhablig cblg ar@ohd‘iatﬁ@f tﬁa’xﬂ‘h liguid),
47 (2H, s), 3.60 (2H, s), 3.01-2.94 ( n,
andz‘h@hk% 87 (' 1H, m, 2.85-2.77 (2H m, 1 15 (3H s),
1.13 (3H, s) ppm LRMS (electrospray) : mz [ MH +
549, [MtNa]+ 571 , [MH 547. Exanple 33:
L/ -[2-(4-chl orophenyl)ethyl]-3-{2-[(2/7?)-2-hydroxy-2-(
4- hydr oxy-
3- hydr oxy- met hyl phenyl ) et#htani no] - 2- met hyl pr opyl } benz
am de
3-{2-[(2R)-2-(tert-butyl di net hyl sil anyl oxy) -2-(4-hydro
xy- 3- hydr oxynet hyl phenyl ) et hyl am no] - 2- net hyl pr opyl } -
L/ -[2-(4-chl orophenyl )ethyl ] benzam de (Preparati on 38)
(470mg, O.77mmol) and amoni um fl uori de (280ny,




Anal ysis for C28H33CI N2O4 C H20 0.3 C4H100 Cal c.

(Found) C 66.63 (66.39), H6.95 (7.06), N 5.31 (5.30)
worbdsasd7e 34: PCT/IB2005/000642

3 {2 [ (2R) - 2- hydr oxy- 2- ( 4- hydr oxy- 3- hydr oxynet hyl pheny

et hyI am no] - 2- net hyl propyl }-L/-[ 2- (4 nmet hyl phenyl ) et hy
I]benzam e Prepared from

w;JA{Z [ﬁ -2- (tel f-hut yl di et hy| s\r%nyl (‘SXl)% (4- hydr
I{ t hyl - phenyl ) et hyf am noj - 2- \t\h)flgro [} ZA(? [2
usi ng h

yl phenyl ) et hyl ] benzam d r epar n 39)
mathodfor exanple 33 t ive t title
con‘ggund as a white foam 1H NVR (400M4z, CD3OD) d =
.69-7.65 (2H, m, 7.37-7.30 (3H, m 7.14-7.06 (5H,
m, 6.75 ( 1H, d), 4.67-4.64 (3H m, 3./59-3.54 (2H,
n, 2.96-2.84 (4H, m, 2.77-2. , 2.28 (3H,
s), 1.1 1 (3H, s), 1.04 (3H, s?%roéé%éi (el ectrospray)
mz 477 [ M+H +, 499 [ M+Na] + Anal ysis fgar C29H36N2O4 O
H20 0.3 C4H100 Calc. (Found) C 7 1.42 (71 .62), H 7.94
é@% I\é’}S 52 (5.57) % Exanple 35:g
%51 ) - 2- hydr oxyeR- (4 hydroxy 3+Iﬁydrpx hyl phen
m no] - 2-get hyl - propyl } - L

/WE\(@
flu t hyI phenyi:alﬁtga,weﬂltbenz e Pr ep from
-2-(terf-butyl di nmet hyl si yl ox 2-(4-hydro
hydrléxymet hyl - phenyl ) et hyl am no] - 2- net IW/I - propyl } -
L/ - [ 2-4- Amind éruor omet hyl phenyAiae By} ] benzani de

( Prepar atjfeid 40) using the metddd $6r exanple 33 to
give the tNtle conmpound as a whit€ foam 1H NMR

( 400MHz, d = 7.68-7. 2( H m, 7.61 ( 1H,
bs), 7.66 (2HL d), 7.42 (2H/ d), 7.38-7.30 (3H, m,
7.12 ( 1H, dd), 6.7§ ( 1H, ., 4.68-4.65 ( 1H), 4.65

(2H s), 3.61 (2H, P, 2H t), 2.92 ( 1H, dd),
2.86 ( 1H, d), ( 1H, d 2.69 ( 1H, d), 1.1 1
(3H, s), 1.04 (3 LR (eI ectrospray) mz 531

[ MkH] + HRMS f or C29H34H3N204 531 .2447 [ M+H + found

531 .2465. Exanple 36:

32/V( [42 (3, 4-dichlor ophengéh)eglteqw 1-3-{2-[(2R) - 2- hydr oxy-

hydr oxy- 3- hydr oxymnet hyl phenyl ) et hyl am no] - 2- net hyl - pro

py! (}}eﬁé@ﬂéafﬂe%eﬂcﬁpﬁfﬁ@%ﬁﬂaﬁﬁm described throughout the spec1flcat10n
)

3-{2 2 2-(te/f-butyldinmethylsilanylo
may j»é sargjg:d out using substanuall)}// st01ch10metnc amou1¥ts o>fg ye)actantg hoa/g

IE d{egc {og a&&)eg%fftg%@é% EEIH% %?Q%c%g% (ngoggzc‘)g %%lée Bf @PYdaktants.

AdGRoBRBY, alah9Bf élelréaousnm@scnb@dmmngmbut the specfipition3Bcluding
give the title conpound as am\‘\/n b

the(a4poIvEELic k@gg@)latgpn-of -yhegc;_on(poil cg";’eo %g gn ﬁnnng}a 6, may be

ar}?f:é g\ét a}é@cz\ﬁ%j‘ bgg parti UZ% r%acgiénsg ﬁ%é@iﬁlre ?he]u%e Z):f figher(cf !waer

tenﬁp%ﬂtulﬁ’),,deﬁerﬁiﬁtg%r&%acﬁtﬁﬂ Kimdtics, Yi8ds, ancYﬂhe(lﬂﬂ%L Imddltlom any
ref[(illgélnjﬁlsm)ﬂ Og%lgé%H s RI\/S Eel ect r%?&r? % ﬂ]‘%? ?gﬂgange
etcL?‘]t["éd]e%%ing‘é%eg%y %enyl )et hyl ]-3-{2-[(2/?)- 2- hydroxy

-2- 4_

hydr oxy- 3- hydr oxynet hyl phenyl ) - et hyl am no] - 2- net hyl pro
pyl } benzam dePrepared from

3-{2-[(2R) - 2- (terf-butyl di met hyl sil anyl oxy) - 2- (4-hydro
Xy- 3- —32—

hydr oxynet hyl - phenyl ) et hyl am no] - 2- net hyl - propyl }-N-[ 2
-(3,4- dinethyl phenyl)ethyl]benzam de (Preparation 42)
using the nmethod for exanple 33 to give the title
conmpound as a white foam 1H NVR (400MHz, CD3OD) d =
7.63 ( 1Hm, 7.61 ( 1H, bs), 7.38- 7 31 (3H n) 7.12

NN S NN 7 M~ N ~ NS
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4.66 (2H, s), 3.67 (2H, n), 3.06 (2H t), 2.90 ( 1H,
dd), 2.82 ( 1h, d), 2.71 ( 1H dd), 2.66 ( 1H d),

wa208/083# s), 1.01 (3H, s). LRMS (el ectrosprapfTag205/000642

513 [ MtH + HRMB for C32H37N2O4 513. 2748 [ MtH] + f ound
513.2726. Exanple 39: /V-(1

, 1-di met hyl - 2- phenyl et hyl ) - 3-{2-[ (2A?) - 2- hydr oxy- 2- ( 4-
hydr oxy-g3- hyds oxy- met hyl phenyl ) - et hyl am no] - 2- met hyl pr
opyl } be zam.ePre ared from k

3- {Z\H R) - 2’P -butyl di met hyl si | anyy o§y) hydr o

Xy-
hy nmet hmnyl ) et hyl ar ni no] 27% hyl - pr 09§
L/ -( - di hyl - 2- phenyl et hyl ) bénzam de

(Preparatlgn 44) using the nmethod for exapple 33 to
glvethetltle corrpound as a white foam 1H NVR
(400MHz, CD30OD) d = 7.64 (1H, m, 7.60 ( 1H, bs),
7.35-7.27 (3H, m, 7.24-7. 15 (54 m, 7.06 (1H, dd),

6.72 (1H, d), 4.64 (2H, s), -14. m, 3.20
(1H, d), 3.12 (1H, d), 2.86 Ehi‘%‘ am(?',l)niz‘?ﬁ ( 1H, d),
2.73-2.69 (2H, m, 1.42 (3H, s), 1.39 (3H]| s), 1.09
(3H, s), 1.05 (3H, s). LRVS (electrosprayN mz 491

[ MtH + HRMS for C32H37N204 491 . 2905 [ MtH] + found 491

. 2885. Exarrpl e 40: Pre-catalys
3- {2-[(2R) - 2- hydr oxy- 2- (4- hydr oxy- 3- hydroxyrret hyl pheny
1) -

et hyl am no] - 2- met hyl pr ofghend ¥ - ( 2- net hyl - 2- phenyl pr opy
| ) benzam de Prepared fr om

o 5ot Bk e (e R SO R G e
ma&lbe CrtHER bR dhed tlﬁﬁﬁgﬂ’dlﬂk%féﬁb’ﬂeéolu@(ﬁﬂ ZRirA1 ¢Bront&RaHL bon

using the nethod for exanple 33 to glvethetltle
recr,ysmﬁmndn aBorgexwhpleeth @ampoqndsmﬁom@@ ez Foupse)may be

reagtefg gvﬂ%gq enﬁ%@dn}enfgﬁ)}?%\irg Plﬂq()h%% (7e 3f81 %7%3832) ylef%g f}lﬂr of

d1a§t<]:1‘é01seﬁlers46&5 coiposed)of adirele en‘ﬂmﬁdmér WHichddd separated Vi Isay,
s), 2.87 ( 1H, dd), 2.79 ( 1H 2.75-2. 69 (2HL ),

fraqtiopgl x(eenyslg)hzatloroqr o@g};patggrap}]y o"@le(@re(ggnagmyger is

AR RN, Ao AR RN, o
deslu/ed éﬂarﬁibhwf ehenil be Brrthér Efrohdd b rdfa:yyzhtalkgaﬂﬁn (rta byithblex y

solﬁw ey dtig dtray pilblaip sy EcERAL GRATLEY (08 RPIGIl RSN eSS S0aR
ab@q? f ﬁ??g%hﬁgn {O?'gé/-@fas Su]tn(f/tl l|'lcr}r1el{3 shs tP b§ﬁ§/9%f(by‘36) 2-(4-hydro

XY - Bany of the compounds described in this dlsclosure including those

cepEheqied PR RPBRBB AN S FUCH M BRA P SO O Ry el g
acJeE{%lbIé%tapg gniégéa ﬁ%qeg&}ﬁmﬁ@e %%hb@c 1ﬁmva%lohh§cu§ addlﬁorp@ma Gﬁﬁddmg
diacidls) aml) hasd sadd- Phaﬁla(sélﬂ:{cn@ly a@egtab]@;amd a@dytlon@al'PS]}anut_i,_H
no@)_ozyg sgltsg%crj(@&'frgm 1nbr§a1:},18 ag%i§63c(11(2q2§| h‘yﬁsc)chlfnign(%kr%rz_pmo ﬁigric
suHﬂurf&4 hgé’rbbro%)w HyBRdie |h§§fdﬂ‘i&§ﬁé s ofmé&ﬂddétﬁ@hké\/hkﬂwu

or C30H32Cl I\I204 83. 2045 [ MrH]  + found 483. 2038.
noﬁmamslabs daived from organic acids, such as aliphatic mono- and dicarboxylic

acﬂdmp%]]ewg uijgp%utec? XH(Qr?oqg X01213 %yélroxgr %lk(ag(glg Rzldg aﬂéﬁqgcﬂé% a&dL 4
aromdiRyRidRXalipRhityAndehenyid sifapiclaansnad.es gl shpheny ifcagiet a

m de Prepared according to the procedure used for
Preparation 1 using {3-[2-({(2R) -

2- hydr oxy- 2- [ 4- hydr oxy- 3-—(B%d+ oxynet hyl ) phenyl ] et hyl } a
m no) et hyl ] phenyl }acetic acid (Preparation 5 1) and
the appropriate amne to give the title conpound as a
white foam 1H NWVR (400MHz, CD3OD): d = 7.26-7.19 (3H,
m, 7.1 1-7.07 (4H m, 6.74- 6.72 ( 1H d), 6.61-6.59
(2H, d), 4.70-4.67 ( 1HmM, 4.63 (2H s) 4.41 (2H, s),

"~ N\ A
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(2ZH1 m, 7.1 5-7.06 (5H m, 6.74-6.72 ( 1H, d),

4.70-4.66 ( 1H, m, 4.63 (2H, s), 4.32 (2H, s), 3.53
wWO02b5/08)3702. 94-2. 75 (6H, m) ppm LRVB (el ect r oBOT/ABI005/000642

mz [ MH] + 503, [M+Na] + 525, [MH 501 . CHN anal ysis

: found C 59.26% H 5.52% N 5.20% C26H28N2O4CI 2+

1.35H20 requires C59.1 7% H 5.86% N 5.31 % Exanple

: ( s [ 4- hydroxy- 3-

Sulf%t%y%}lré&@%e{%é SP% gbr‘%[yff?‘j;é%‘ ka%&hgtgd%}?]?t%l | phenyl } acet ani
mortdFd@pearttsistate ditiydop gbnphoblﬁlapfr octaphpsphateepyibplosphate,

- 2- ?) -
chlc;{qeesgrrpgicl}eogo qu%:fg 8{ 3ﬂ%§rogéega%ef: propionate, caprylate, isobutyrate,

xafa'ﬂeyg{ ?Pr AR bieknaRE ‘é‘ﬁBéHt@tsQB’:ic}it@”fuﬁ%}z&é hhibabandenest i c

acl eparation 5 1) and the appropriate amine to
bengoate chlveotientzdate, castindoandoats, (hnlvmbqrﬁﬂoﬁtéa@hthdﬂe NVR

bennesyiopiag; pRgssy ey e et g g i e
me:tﬁlgfrlfésul‘?anatér aﬁ@tlfeaflte s), 4.35 (2H s), 3.52 (2H S)
77 (6H, m ppm LRVS (el ectrospray)

[ Mﬂmﬂ@tlc{lmeptalﬂgbase [smqqpcmggnompmc éﬂgﬁ cieg,vgd from

N

as a'imﬁé’s%Ey@‘rﬁiI@ of sdiable metal cat1ons include, without limitation, sodlum

L/ - di hydro- 1H i nden-2-yl) - 2- 2/ ?) - dro
catipys a[ P potas%/lum cations (Kd') magngsu)lm catgons[(ﬁllg(ﬁ)( calcitm catlg

(Ca %dgn% Ak M gngﬁgar i TP b Leidig! wanb ®BnatRvh] phen

I’} ace &m de according to the procedure used
N, N’ adibdiizgledtyddnediaming) shlnpp{ @afng; ¢Holig&)diethanolamine,
2- hydr 2-[.4-
ey MARSIAB I B o PPl RBT AN 37 BREHDT 1B | o
d1saf§§1‘3n Q)E ﬁ%?@ir fd QlditRoh)andBdsd dafts, 3BOS O Baice edfll,ne to

e title conpound as a white foam 1H NVR
P}(amwumalmﬁm)% JdofPliprmeSd., 1+1|9 (é§77)7se24tls¢ Stahl o, ) ,

qupjnu?fubgg ahﬁacglétz%?ggl? ( 7?(%2 S%le&ém fgg l)(s% '(_5002).

3. 26n8 n?aé a Ql)lamﬁcéﬁﬁcﬁlﬁ&céptiﬁib aélijl ad&u&? s@t (09 baBH
M ppm LRVS (el ectrospray) [ MrH + 461 M+-Na] +
salt) @3 coftiettide a aBBpovaEiy fme;haysqog free agidhwitica gutligsyg apount of a

deief bty (b D [ ps R R BB 6 ud CEHE a7 3R iR ey
filtéatioR 1f i€ pfeé{pZt/af%); frdnhyotitny ooy ébabMdﬁ&x;&rBeover the salt One

AP RS e S PR S DLP Sk o e agbion s
w@{ah Cagéj rethegﬁzfsg %}9%&8 ﬁﬁ@ﬁ?t TR dekrddS WhiZatioh 4 (He(dulting
salf hh)ﬁg Rr?pgyfrﬁ&h bym)ﬂetaég;ld)nizeﬂ gwhl}ﬁmm mm)ienizyd.] phenyl }aceti c
aci reparation and_ t ropriate amne o
gi v&laiped tgpil ﬂ@C]@WuQ&S Iga)(,\ﬁ{) {%én Bgférﬂnsal ﬂ?@& solvated
foﬁ%%wg othgg%@ of a)mzplgxeg Ees?de% Qalts. ]I_h'!)eflﬂ)com?le%és ihcliée

clafhréids 62dugshost iBclddion c@ﬁpl(amﬂ Wlna}re the dpee @ICUE)S( @Blpfeﬁ'}nt in
2.89-2.82
stoecgqlcggetpg ng%‘&/ §t01 W‘:}etr[lmrpﬂ)qn%sdf Jésefﬁrlhﬂ)gﬁﬁ?ex_es g\(/slso fmtﬁ]n

t glﬁ% %’ﬁ@ll}’léﬂ mc oI Carfin&@%hic BoBpdidis il S. 52%
W@gﬂg +d 75 a2 rge%w res C 65. 070/p H 6. 59%
stcﬁclﬂﬂrﬂ(etnE)oanpm-etoxbmomemc amounts The resultmg complexes may be

ioizasap g e oG Suivich, Bt AR b complenes. spe. -

Khﬁabébl@irpbezlmzetsazﬂweﬂmsea%s)cor ding to the "
proceduré used for Preparation 1 using {3-[2-({(2/7?)-
2- hydr oxy- 2-[ 4- hydr oxy- 3-—34—

(hydr oxymet hyl ) phenyl ] et hyl } ami no) et hyl ] phenyl }acetic
acid (Preparation 5 1) and the appropriate amne to
give the title conmpound as a white foam 1H NWR
(400MHz, CD3OD): d = 7.25-7.19 (4H, m, 7.15-7.05 (7H,
n, 6.74- 6.72 H, d) 4.69-4. 64 (3H m, 3.47 (2H s),

"~ N A
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(hydr oxymnet hyl ) phenyl ] et hyl } am no) pr opyl ] benzoi ¢ aci d
(Preparation 59) (1 16ng, 0.22mvol) in DVF (2m ) was

weaddsistazo et hyl am ne (62m , 0.45mol ), benzyl agTmB2005/000642

(29m , 0.27mmol), HOBt (33ng, 0.25nmmol) and WSCDI
(47mg, 0.25mmmol) and the resulting solution stirred at
roomtenperature for 18 hours. The sol vent was renoved

in t:

QU oRRC e SR TeAHR idsed LARSERE RS Bhp LS
repetserié iy oFetidn &/2y8tand 38) in188¢ &) pélytiotphs afith eryaqiﬂj bahits, as

1&9 éer was separated and extracted with furth
wellj it HETE P PRREIR ABROTMEE HISABFTS( @@Paymfr&xﬁlddw%emm%f@ which
ma? 95“?!11@ eﬁb%ﬁ?ﬂﬂycpulr@%ﬁﬁ&eﬁeéﬁaé’éﬂng d Uss@tfdds {Hea:‘lﬁﬁ‘led

ered and evaporated in vacuo. The resulting oil

andwkisclgpad pdbmp@imdy aksb aisfudeghutnmenh faymat wopre phsside

| | t t h | : 880
i gor: dtatPeciigolofh 6l GRRHEL TR
repfe@éﬂléd’b"ﬁl‘@‘ﬁnﬁla 1) tseanﬁcs@m\nﬁ;? BXT8as a IndVRE IR a5 a

d = 7.70-7.68 (1Hd), 7.66 ( 1H s

).,
solvat@Bfomnzlgcl@amg hyjiraterl fpgms. Prerpaceutically, acpeppable salpptess) |

1nc&1ﬂ%%x§rape§r édl ol(l_%_?s) 1§1)V’§n1%9 T%lg %ﬁ?llz;ap(’m g&&%ﬁ?%g)eéso?ﬁléaﬂy
subddituted, &2-13,B s {acékbhe, dQFDMQOSétc 2UnRsq dupressiy)noted, 75- 2. 71

( 1H, dd), 2.68-2.63 1H, dd), 1.10-1 .08 3Hd
refgspnges [RIB fiee baser ﬂl@i{?ﬁa@ﬂd Zwitierion.\gr e u'nsalgsted[f

I Y
forﬁm dféhe conagpophé. 49:
'S"l%e élS(ﬂOSC lc?){n%ggr? sa 30 1ncl[1&e2all z)harmgée{ltzl{:ari y accel}fcgbrle Xy-2

1son)g>ﬂf\%¥1¥iﬁ&1s ( Byisien Yimehdr vha RBANY kap%ce& by afhfee) RA \riasa%/ﬂhb R&Re
m ed

de Prepared according to thé procedure us
atogn@mphieer A9t @s iatogni@ nfag 9 @iffegent from the atomic mass usually found in

- 2:h - 2- [. 4= hydr oxy-.3- . .
natpir, GG IS PhiD KURCHO PR Ry TR ) e Sy losBbaompent g
inc{RE RRRGH: 1i81taB8N, iA6hck B h PdBE Kichta8 “HNihAEH! Ro@p¥scoft he

title csgpound4asamh|tefoam 1H NVR (400MHz,
carbm Cand 565 irowpeg afinitregen, uch s fmscéqpes P! oaygenH,

suczl)f)s 1 Hgfl g]ﬁét?)gé_? &t 0;}hog}giogl@s él%&és 21%'_?(115 m%)tcéqgg ggf éﬁ
suchdds!; 3SSﬂs,ot 643f flwdtinesguch 41s 534*‘ élﬂi'isotspes o3 cHE)nﬂe Xtck 444°a).,

2.91- 2.86 (_1H,_ dd), 2. 2.74-2.69
Usg ofisefgpic Varigins (68., QC%FFUIHOI )H) maywéfordcmlr( therapaytipm

ad\{aﬁ%é r%glgﬁfxé @faﬁ r%%(z)eter%:gagoﬂcwﬂhty, 1‘%9 gxangﬂyg', I\E'Jré'asggﬁl vivo

halEAifd & ffadiuced deﬁrgé requirementemaidditionlibn zgntdin Bofdpy PariaBofs ¢f
[? y 2- [ 4- hydr oxy %‘ﬁ?

the(qwiqss 9‘?@? 55}%&%0}@%@? WY BIOIPE (B8 FifiHe L, or

14-Rr l e
Ci,g\@ﬁ’ig{i %%y%@ ‘ﬁ%’éfgl 1ﬂgirﬁ%z{1r%dﬁ(?r sﬁBQP&%ﬂgﬁsg?( gﬁﬁ"@[ugl% ;‘}tg?ri%% 5.
(hydr oxymet hyl ) phenyl ] et hyl } am no) propyl ] benzoi ¢ aci d
(Preparation 59) and t BXAMBLEPri ate anine to give the
t|t| e conmpound as a vvhlte foam 1H NWR (400VHz,

( am fologenples e oy o i yfong

rep&%'é'ﬂt $eifid eﬁBodﬁn@iﬁts(of i prédendindntiodH s), 3.04-2.99 (
e Cor B s Tee 551 (L AH M.

268263( 1H m, 1.09-1 .08 (3H, d) ppm LRMS
(electrospray) : mz [ MrH + 521 , [M-Na] + 543, [MH]
519. CHN analysis : found C 60.88, H 5.58, N 5.58;
C27H28FAN2O4+QJH 20 requirgs—C 60.83, H 5.56, N 5.25.
Exanple 5 1:

L/ -(2, 6-di nmet hoxybenzyl)-3-[(2R)-2-({(2/7?)-2-hydroxy-2
-[ 4-

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } ami no) pr opyl ] ben
zam dePrepared accord| ng to the procedure used for

VALY Y S
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65.61 , H 7.08, N 5.46. Exanple 52:
L/ -[2-(4-chl orophenyl)ethyl]-3-[(2/7?)-2-({(2R)-2-hydro

We oW 087570 PCT/IB2005/000642

hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] ben

zam de Prepared according to the procedure used for

exanpl e 49 using 3-[(2R)-2-

({(2/7?)-2-hydroxy-2-[ 4- hydr oxy- 3-
GENBIONITEIORS) 0as AL ERi| bam no) propy! ] benzoi ¢ aci d

(Preparation 59) and the appropriate amne to give the

t i t A8 reastipouand aaipulatinns evekoperforided Nwﬂér(ndltﬁﬁg’dhlzn standard

labgrD%%)%I.aﬁ%wa(;9 Zﬁ%%rgets % @&&ggggz?tlen ;xf_qss Af)a%j)rmeéi Dg nétr%n(fﬂled
glos(lé&oxdzrmaﬁﬂyd%&lﬁ 9%2 , ACN, (aﬂh;@l}ods%b 8%% dléﬁrl'?%thé 57
(anlgycggusg 278%). MppH(ﬁanh@rms, 29 $%)(an11|-Me@]d Xz;nhzd@@s 298]70)(were

obt%rl};'ed ﬁ%ﬂDﬁi@é ?M&Iac]lgr'dgg%t@@&et)MO Ii%‘ira } OS ‘}/e)was

syn&feaéllzy@ hoidih@9tonoprocddareda T. I 8chéhk dNab, Moig. @%Z#Bmmq
5H20 requires C 65.91 , H 6. 56, N 5.69 . Exa
(19%@) "Hydrogen gas was used from a lecture bottle supphed by SPECIAL Y GAS.

Hy%r}%érgztug f&ﬁ@%%@ﬁf)&ﬂé& IH%%i%nyW)orc?én p@é/sm)e v%ssgf s(u%{)ﬁgd By hy

KIMBHEAKOQNIEShydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] ben
zam de Prepared according to the procedure used for

NUEEE PTG oy - 3.

( hystioomyE HvbIRD e ¥ POWRRTLAL] 6 ViR 1 RAFR s Ge G '“Q:re

(Preparation 59) and the appropriate amne to give
obtgined en g ¥AFIANIINNGVA40H spestrbmater DRV &0 M, Sw1tchable

7,63 (2 8.(2H 7.22-
45t PG oty R Sndimlsfia Mngs 108 gbtger ' o
ZYBIAMOK 6 Sp&ctfabbrbre génerzﬂ?%guﬁed719ea§ RitandtandhrPandioO (
30 2Hdd 303297(H

., 4.61 (2H, s :
autgnm 2nd Qutgg?gry rqutings wege, en"g)km:dg Smp(es '_wqre wuallp sprd-a2 20 Hz

for E%]@gp?ﬁ?}lecgr ST gpe(ctr%?er d%{g’gﬁr%d g%igl 45 ?W&Er ip gnglggﬁllses,

1.0 B hoédyl]:le deh9, arld-¥ s A sirssolutfodlpld.25 7 géﬁﬂt Tﬁe@c@lﬁmtl%
; C28H32N204+0, 9H2O requires C 70.54, H 7.15,
wmgoxggx/as tepigatly 8008 A1z from +18 to -2 ppm (Reference TMS at 0 ppm), and

progeh El %@as %vnqm{(f ﬁl Tihe B%’(%ﬁ?lﬁ czﬁ%g{pﬁéﬁﬁ?rf time was 80 s.

oxyneth pheny no) pro
Regujlar( > PR gpeetrh yde)do:mqnﬁe‘d l‘iﬁ]ﬁg 4pdegee tp anglel ptﬂllest 0.0tshe
dure d for exa i ng 3& (2/7)-
rec Ee( Y, 90¢, g nszat[aAeq@b( lgﬁz/pomt pectral w1dth was
typlemypwm}dy hm@nwslpﬁe O FABARDNAG %wﬁm BRIk aci d

(Preparation 59) and appropriate anine’'to give the
decomnling vmsrapplmw:oasn@uam trel 2 Blarhine brbaiviRng 4Q0 Myidied during

pro?egﬂng n%[‘ypl%lélgqlgglggn ETPI aaolﬂ& nén 70%@9@?@#&1 w;re%gqqueﬁ7
usn% Agjgd 1 ;( ngle polses; 41 63 réc%rlﬂe d‘é)ag §1d66]4 sc§ns5az a(rgédhi'tl)o? of
2 Hafpoingy Sp@trahwmltlvwaq typlca 48 m&efr@n GZOQ nq+10@d>pm (Retﬁ@eme

5% Rl %étfpa%“mnﬁ”?m& BB epuct el

2 HZ Ond Broalttningd & 99 116335
70n18 oaH n7n%las: zi}bpﬁg O%ﬂ%{? M%?T@pl@@l’i%@.ﬂ%ﬁ@ﬁ kihRSwis

1.5 8uR.( 2/ 2) - 2- ({ (2K) - 2- hydroxy 2 [ 4- hydr oxy- 3-
(hydr oxymnet hyl ) phenyl ] et hyl } am no) propyl ]-A -[(1/7?)-1
- phenyl et hyl ] benzam de Prepared according to the
procedure used for exanplge49 using 3-[(2R)-2-
({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-
(hydroxynet hyl ) phenyl ] et hyl } ami no) propyl ] benzoi c acid
(Preparation 59) and the appropriate amne to give the
title conpound as a white foam 1H NWVR (400MHz,
CD30D) : d:767764(2H n) 741739(2H d)

~ Va A -_— o~ A — e N o~ o~
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Prepared according to the procedure used for exanple

49 using 3-[(2R)-2- ({(2f?)-2-hydroxy-2-[4-hydroxy- 3-
woOhyarosxyoet hyl ) phenyl J et h

(Preparation 59) and the appropriate amne to give the

title conpound as a white foam 1H NVR (400MHz,

CD30D): d = 7.63-7.61 (1H, d), 7.59 ( 1H, s),
MASSSPECZROMEIRM . 7.16-7.13 ( 1H, n), 7.03-7.01 ( 1H,

dd), 6.69-6.67 ( 1H, d), 4.61 (3H m, 3.42-3.39 (2H,

t), MasoBpeztrogetry was paifornpdam- WROM./HSS Bth)tﬁonﬁ I&1syRteitb

onpa et g Dl atlen it ooy The Lo

ith £6EP1100
T et RO e

an gyte gﬁgﬂ aequiredripmdpndteobphiclia mqssj,)re mhermcal ionization

phe o Pr
Wity B0 A@é i dhe o R ‘?@QESS%%V&%
15@®C ((Riﬁ)nﬁmsdh{alfg%@asz}sbg o @X}bos@ﬁ‘&e“mﬁ Ylﬂd QZO() ¥-for negative jon.
(hydroxymet hyl ) phenyl ] et hyl } ami no) propyl ] benzoic acid

A LS iR PR AR oo
?Dgi@%l)ﬁgfomzné%a‘ga 8 éﬁélhldtﬂ&)ag%y(fﬁﬁ%@ \%%j_ﬁ‘e%)fﬂld orf & #&ies

1109, @@HAEISB T@Q]:EﬂN @LOGIES &ls(rﬁiﬂ,eanmp’pe& OB, dxfiar(ual Hje)or,

ot ofSaptels UV datertiryitig Dhtas P panitatd Vaing Tt i .

Chéb&atidatu ooty sleS Norﬁﬂ@ﬁs&h?raﬂ-l—ﬁ’ic \l?hs pe]‘i%nn% Bsi
C28H32N2OX4+0. 41 H2O requires C 7 99
Chlg@g}@{l golgmmn supplied by CHIRAL TECHNOLOGIES

/v-(2 3-di met hyl benzyl ) - 3- [ (2R) - 2- ({(2/ ?) - 2- hydr oxy- 2-

G

AEAC r oxy- ?ﬁyéﬁr oxynet hyl ) phenyl ] et hyl } am no) pr opyl ] ben
zanGahaClEibmaafgmbth(Gﬁl) dua@ gerférnicdd®npr NOSU CARSEN STAR
exanpl e 49 umgg -2- ({(2R) - 2- hyd

340p§g91_p2§4 Withya & yle@ctor w1th electrometer, a model 1061 packed/530 um

D SRR 0P P RN R B haTebesre 854 he
moiutdrh ﬁ)uﬁ: ejgt’e?mgd\%eglﬁs andMi ﬁl??—l&frg ;)ﬂhteﬂ/‘glONMR GMM‘I’Eatography

Wawpeg@ﬂ?e%sv(@ﬁp 1 0. ? HM GHIRALREX G?Tismrﬂ-m c(ohms d),

sup%&ﬁof%ﬁ%@tﬁ?@P&g% %%g;ﬂ%(ﬁbge%ﬁ%é]\ﬁ or 81)1 a 35 gn X’

0.22m@Pecatid9 QHIRA SIH)L - VAT 8&1End SupfplidtHby GHRORIPAETR. 71 (
1H dd), 2.69-2.64 ( 1H, dd), 2.30 (3H, s), 2.28 (3H
S), 1. 1 1-1 .09 (3H, d) ppm LRMS (el ectrospray)
mz [ MH] + 463, [M+Na] + 485, [MH - 461 . CHN
analysis : found C 70.17, H 7.33, N 5.90;
C28H34N2O4+0. 90H2O requires C 70.24, H 7.54, N
5. 85. Exanpl e 59: N- (5, 6-diethyl-2,3-di hydro-1
Hinden-2-yl)-3-[(2/?)-2-({(2R)-2-
hydr oxy- 2-[ 4- hydr oxy- 3-
(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] benzamni de
Prepared according to the procedure used for exanple
49 using 3-[(2R)-2- ({(2R) -2-hydroxy-2-[4-hydroxy- 3-
(hydr oxymet hyl ) phenyl ] et hyl } am no) pr opyl ] benzoi ¢ aci d
(Preparation 59) and the appropriate amne to give the
title conpound as a white foam 1H NWVR (400MHz,
CD30D): d = 7.65-7.63 ( 1H, d), 7.61 ( 1H, s),
7.34-7.26 (2H, m, 7.21 (1H, s), 7.03-7.01 (1H m,
7.01 (2H, s), 6.69-6.67 ( 1H, d), 4.81-4.77 ( 1H, dd),
4.63-4.60 (1H, m, 4.61 3H—s), 3.31-3.26 (2H, dd),
3.03-2.99 ( 1H q), 2.97-2.92 (2H1 dd), 2.92-2.87 ( 1H,
dd), 2.83-2.78 ( 1H, dd), 2.75-2.71 ( 1H, dd),
2.68-2.61 (5H m, 1.22-1 .18 (6H, t), 1.10-1 .09 (3H,
d) ppm LRMS (electrospray) : mz [ MtH + 517, [M:Na] +
539, [MH 5 15. CHN analysis 3 found C 72.58, H 7. 80,

o P~ N NN 1 = o~ N

yl }anmi no) propyl ] benzeCT/1Bmos000642
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removed in vacuo and the residue purified by flash
col umm chromat ography on silica gel eluting with
wdizeislosromet hane: net hanol : 880 ammoni a (93: 7: 0. PCT/IB2005/000642

changing to 90:10:1 , by volune) to give the title

conpound as a white foam (97ng). 1H NWVR (400MHz,

Ch30D): d = 7.70-7.68 ( 1H1 d), 7.66 ( 1H, s),

7.38-7.30 (6H m, 7.23 ( 1Hd), 7.05-7.03 ( 1H, dd),

Rt 56 )(; bhyl ﬁ'))ath -A&h{RH s),
EXAMER 12 E'ﬁreéar&%nmz {g(dﬂbﬂtﬁéh&sp% Syﬂ Jhanten ¢
pthplﬁﬁylZ zmei(hyllpmpw)) dﬂmrm@oaﬂule 13H dd), 1.13-1 .12

(3H, d) ppm LRMS (electrospray) : mz [ MH + 469,

[MtNa] + 491 , [MH 467. Exanple 6

3-[(2/ B;B2- (£ (2/?)-2-hydroxy-2-[4- hﬂéﬁbxyr

(hydroxynéb yI)phenyI]ethyI}an1noTpf yl P

L/ - phe enzam dé Prepar?ﬂ accor di e procedure
used f xanmpl e 60 using 3-[ (2
({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-

(hydroxyqﬁ hyl ) phenyl ] et hyl } ami no) pr opyj,] benzoi c acid
(Preparation 59) and the appropriate amne to give the
title conpound as a white foam 1H NWVR (400VHz,
CDROB)lutich of #Eyl-dimethy{-phbsphine borape (Foremly 209,(201) g, 152

oo Pt S gt ] g5 e
w71 o885 R by P08 gl

beldwe 2ot r Bslfwwyg the aﬂﬂmobj\ﬂhH]sdiu’é&itume[dl‘sﬂigm]y cloddiBand dvhiige.

419CHN anal ysis : found C 67.98, H 6.64, N 6.48;
Thmmwm@em@@hgmt §5C T by plition was wheeAugslly H

et ] AU FAREH S B auR a4 P55 oled PRSI S5 o o
but Déhl%rc[pfu)%phme (25 g, 138 mmole) in THF (50 mL) at 0°C, which turned red

ydr oxy hydroxynethyl)phenyl]ethyl}an1no)prop | ] ben
1nnmahmﬂbnﬁmepdmadnaEbn%dnngmne“mhawpﬂmceﬁUﬂ@WQQéadﬂbngﬂw

trar(esi’(e? n%yﬁg&%gé?i%&@n Zth‘f gpaﬁ%} thgred at 0°C for 2 h. To this solution
wa§ (il PR R LDNGD %avéﬂ@)lﬂﬁlwidlﬁﬁﬁea%ﬁg agi d
reparati o ) an the appropriate am ne
rea@tltﬁﬁt&inbb&ﬁtuﬁ@bé&b\tf I208C c Thereaowéraaesticred tforalhb) af@8@hich it was
anmoni a ne). as eluent to g

pourgd prio d@é\%@é ig laéN:ﬁ%(lpe qlgppel stpedion3p e e agueous
sol%ﬂ%s ejxgra§eg ﬁ‘lﬁég%? é%ﬁg)rﬂi%a%i tﬁ%c%nzlﬁ?eé ofk’éhlg)l:yeﬁ Were

dridd-bved MgSDA,Qﬁd FilteRd( Viothtilekthyere BhenGem6ve&Bon( a ﬂdﬂ;ry (¢)/z’;1porator
4.67-4.65 1H. .M, 4.65 (2H, ,..2.2 ,
Theregidug was relcr}ﬂ;q’lhw frosn gqt }(§p§1§e 1 )qel%lc}gs tlt(@r' @T?&)ugg (1H,
el = 150-
(ra%&%ate)%%%&ggt &y&alﬂﬁ so@% Ngh@ 3815%\%"? ggedr %ﬁg(ﬁﬁ@ m% 150
153:34 IH[Nmma@o&Mi-&ﬁ COAW)H 1. 5&a J @:mmramaﬂysh 5 (d, ¥ edﬁcHZC3H)

139 (80 543 B Fu 3,277 233 T S 1ol0ge: T2 13 i 6] T 28,
6H?‘/ Bﬁ% %a\f[ﬁ )gfdds‘ﬁﬁﬁp&ﬁ%))s%‘z@d & P=b3 1A (.2 @27 hy@rsy3¢200

«, (253}55) gzaiz’aéue(tsmﬂ)sphg)nyﬁ ]ze}s?wBl?cdmg): mtaﬁaum{zp;@]ﬁgz (d, ?@rﬁﬂ
e .elt-Bu i me oX
ﬂﬁ%\dﬂﬁ DE&&@%@MSZ 14 et BY S e O3t 2

Caﬁﬂ?ﬁ%(%giggﬁ%fg% ny%iqshyl 3%§§%¥g§4(%f%%g}atlon

157), (343ny, 0.58mmvol) and ammoni um fl uoride (213ny,
5.76mmol ) in methanol (12nl) and water (2nlL) were
stirred at roomtenperat wes8for 42 hours. The sol vent
was renoved in vacuo and the residue was purified by
col umm chromat ography on silica gel, eluting with

di chl or anet hane: net hanol : 0. 88 ammoni a, 100:0:0 to
90:10:1. The appropriate fractions were concentrated
|n vacuo and the reS|due was azeotroped (x2) |n

o, -,

s o o " o



The foll ow ng conmpounds, of the general fornula shown

bel ow were prepared by a simlar nethod to that
wdesasrostazad f or exanpl e 63, using the appropri aPeT/IB2005/000642

starting material and anmonium fl uoride. The reaction

m xtures were warnmed to 4Q0C until thin | ayer

chromat ography anal ysis indicated that all of the

[ u
xR PR A R A S R BT P e
. metiBYNIES]-$h GRRREGAR-nd¢th i BACKSRAUNDNORFaikE1d AVENTIZON
FI ELD OF I NVENTION This invention relates to C
-synmetric bi sphosphine |igands ard reﬁ dlng
catalysts, and to their use in |c s eses,
i ncluding the enanti osel ective hy%rd
prochiral olefins to prepare pharna eutlca usef ul
compounds, i ncl udi ng
(S)-(+)- BBHarr Hnpomet hyl ) -
whi ch |§\.Q nown

t hyl - hexanoi c aci d,
S pregabalin. 2B scussl ON
Chi ral e ligan have played a significant
role i he developnent of\povel transition netal

cat al yzed\asy tric reactio to pr@HiceBeRanti oneric
excess of conpounds with desired actjlviti /,zf:e first
successful atXenmpts at asymmetric hy tion of
eneam de substrates were acconpli dilwti%ifate
1970s using chiral bisphosphines a ransi n met al

i gands. See, e.g., B.D. Vineyard et al,, J. Am Chem
Soc. 99(18):5946-52 (1977); W S. Knowés et al., J.
Am Chem Soc. 97(9):2567-68 (1975). Since these first
publfiesiRpd-x- @pd(S)s(+)-tiemtiombay Fowara ah aek pE.asipectivsty) of (2-

e AR L AR N AR S

r i A,
e e
condfions neted jn Hable Bd»e]omf&m enarbp@iem sxalesRI(@@ggr VB!ﬁrre of

Rl B0 oK BT Lo g Harieh R (s e

ena {1 S Iﬂs@eaﬁ the @bl%ﬁt’%)ats Efacﬁﬁﬁt&! us{ity)  frackion collector and the
yj-2,5-di et %Iphospholano)ethane) DuPhas

1ndiv|10];mh ﬂract(cms gve;re Qs@ya)i-b TESUPsimsa ghiral analytical column and

coq%ﬁbnaﬁ&vb@é ﬁjélple r]%eteg‘hgg?inr : ganhg ? ( %Msg-enafugmgrs vgere
t thyl t M J. Burk,
6. 8§Hnﬁ]g§t s}sls}g?ﬁ@)'h%?}gogﬂﬁ%glg)se@s e@m.@l Burk et aIur
Angew Chem, Int. Ed. 37(13/14):1931-33 (1998); M
TalBa £k HRC €bnditigns for Sepacttiagmand Anabying sy Epmtionigtrgyf: (ZM(dl—

(tﬁgg)p %%\Rh%gylb ngul}y'lﬁn -Tpet gfﬂﬂosﬁf?&mlg%}e]f@l-pé%pda%eﬁg‘iborane

TI/7(15): 4423-24pf, %g&% M J. Burk ennahticalJ. Am
Chem Soc. 115(22):10125-38 (1993): W A Nugent et
Colimn Sci ence 25DaEe0ANirATd- AR ( 1993) Daikel ChiralpakiAR

al ., Tetrahedron; nmet ry 7 569 991
Burk, J. Am Chémox E’mﬂﬁ?m())sslsﬁl%é{% )Iolﬁm)

LK et al., . 12
Mo(bﬁ’gg%ﬁ,& = gg 236“75 (Eé}&'i{bs ﬁ%em %%?.o.b@%ﬁex%ﬁeslm)
FlobiR4té) : 1799- 800 9(miI'aid . The success bimIBmE DUPHOS,

Bi sP* and rel at | i gands i n asymret drogenat i on
Dejcgl¥t i ons has bggﬁ Cattributed, anongﬁt%ﬁp¥ Jtactors, to
fFg-e-ty—tmr—therr—C2=symmetTT T StTucture. AS SITOWn 1 N

FIG 1, dividing the spatial area of a phosphine
l'igand structure, such as BisP*, into four quadrants
results in alternating hingered and unhi ndered
quadrants when bound to a transition netal (e.g., Rh).
This structural notif has driven the design of

bi sphosphi ne i gands and correspondi ng catal ysts for
asymmetric hydrogenation of certain

substrates |nclud|ng enean1des enoI esters, and

.

Y
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environments to enantioselectivity during
hydr ogenation remain el usive. See, for exanple, H

wahems@ms73d al ., Topics in Catalysis 19:3 (2002PCTAB2005/000642

Ohashi et al, European Journal of Organic Chem stry
15: 2535 (2002); K. Matsumura et al., Advanced
Synthesis & Catal ysis 345:180 (2003). Pregabalin,

(kﬂ&ﬁ%Tgﬁéﬁgﬁ%yggﬁpqghyi-5-ncihyi-hexaggkg acTdTDImas To

a“(a2d) subunit of a cal ci umchannel,

Con@&firatidn I €l at ed 2t@omfle endogenous i nRinki/i@r y

neurotransmtter g-am nobutyric acid (GABA), which is
Dildenvol ved i n t henotélgwhasei on of brai nMSHEBAE activity.

. Pre alin exhihits anti-seizure actkyity, as

Inleﬁté%g?? B&G i n u.5§.b Hhatent No. 5, 563, %‘%"‘1 o R B
Ihnﬁhh&ernan et algmmand is thought toiBeniseful for

treating, anong other conditions pain_ physiologica

condi tions associated with psychonotor stinulants,
i nfl anmati on, gastrointestinal damage, al coholism

i n ' and.var | chiatric dis ' di ng

Ex kB erebrpunnst G osfie oehahSulepibiRiiryhopve
A\ _ afS&ot@ulk-5) Bueno et al., U S Patent

Imog .ﬁgﬁéggfglhgﬁg L.Qkhgnus)& C. A Segal, and U S

Patent No. 6,001,876 to L. Singh; U S. Patent No.

6,194, 8435 t BH, /C. Akunne et al.; U S.\ Patent No

67329, 429 to D.LSchrieDABC@l .; U S Bajent No.

6, 157, Ar8_tRL. eno et—atl——®S. PaterpNo. p

6, 4264368 10 h—Bueno gloh@he; U S. Pate€ht Ne_ ?T

6, 306,910 to/L\ Magnus & C. A Segal; and U S. Patent

No. 6, 359 QOS to A C. Pande, which are hergin

incorpora% d by reference in their entirety and for

al | purposes. Pregabalin has been prepared in various

wayR)-(Ty (- gadilnButsl-plasphvingl ) mieth ylt-eetfyl-phosphanyl }-2-methyl-

3- (am_nonet hyl ) - 5- net hyl - anoi.c | do t hesi,zed
oo UGB GEENa LB Lo et RARGE (¥ o5
B IR S0 B3 o AN B e s g1
at $PCV EhEBSIv&it vak rémovediBvaeta k&l the tesulingiredidue(wasextratied.

Patent No. 6,046,353 to T.M Gote et al., U S gﬁ%§nt
withibexaBe §22098k). t BheTcombingdr ganiq exfacts Ve ceuogntrased @i dried

.. D 7 T -
prod{ipR U8 (&S Ry Rsp D SudthyBrugl BhogBffN Zmetnt.
pro%a@ A%ﬂ&ﬂb 5er By mg 289 aScol Redsenil. Na NMRGAE) VEE:, OD®@;) &

. Huckabee & D.El SoblerayL. I n each of these
147t Hdas 2FDhb09 b drmat leHr. OHe b3 &4 T itz Bh: A (&diwl a

r esol vi ) 18 ' f ~di-ast i i
sz 3 D850 R 38 o NS B Bl TR R na ©
m#%do@%&&,imﬁ afid ¥513), Db 28,9 BNHZ)G hY 95 R Jr-oqthand 3 Hz),
hese net hods t hus involve significant processin
29 B3ydds 14hEz)Bepardd,iTonl andihidz)y At20kdd I =43 %H%méllﬁ

ith ther | i d r ' t
eroaven s TR EatBTBL 5 ChaD BIesei! A br
di scarded since it cannot be efficiently recycled,
t hereby reducing the effective throughput of the
process by 50% In addition, pregabalin has been
synthesi zed directly using a chiral auxiliary,
(4i ?,5S) - 4- net hyl - 5- phenyl - 2- oxazol i di none. See, e.g.,
U S. Patent Nos. 6,359,169, 6,028, 214, 5, 847, 151,
5,710, 304, 5,684,189, 5,608,090, and 5,599,973, all to
Silverman et al. Although these nethods provide
pregabalin in high enantioneric purity, they are |ess
desirabl e for |arge-scal e4@¢nt hesis because they
enpl oy costly reagents (e.g., the chiral auxiliary)
that are difficult to handle, as well as speci al
cryogeni ¢ equi pment to reach required operating
tenperatures, which can be as low as -78C. U.S. Patent
Application 2003/ 0212290 Al descri bes a nethod of

T e - o
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excess (in some cases, equal to about 95% ee or
greater), higher enantioselectivity (equal to about

woabes@ms7100 greater) woul d be beneficial. AdditPonaBiogs5/000642

chiral catal ysts capable of being used at higher
substrate-to-catal yst ratios (s/c) would be benefici al
since they would permt, for a given catal yst | oading
or substrate concentration, higher substrate

EX&R/J%‘L@A rPIte}gﬁﬂt%lpéf dspLcatflrbatyllpBadhaga)-nidtgMekethyl-

trate concentrations would result in 1ncreased
phoppiaogs 2-methyligtopane) d hd-ayhlvoethdicne) thodipmy (b tetpatbapkaraten
Simlarly, |ower catalyst |oadings would result
(Foﬂﬂugégétantially . lower unit production costs.
SUMVARY OF THE | NVENTI ON The present invention
provi des materials and net hods for pre
pregabal in (Formula 1) and structur /J

c ounds. e_cl ai novel |rw

alysts /géﬁﬁ of @ﬁﬂgﬁﬁ%ﬁﬁgilse riec o

b| 13 P e Ilgand'bﬁﬂﬁﬁ_Tira.tra 4t| (e dﬁ
di u EﬁgmwphWMMHnm at ons: Th@clm

|nvent|on oXi des nmany advantageou oV eX|

nmet hods for preparing pregabalin and S|n1lar

conpoungls. For exanple, the C -symmetric2di sphosphine

| i gands have a single stereogenic center, which should
make t he Iigands and their corresponding

cat Alsplitien pb(Rat2- (&gl b‘%ﬂféﬁ’@ﬁ@avﬁ)ﬁ?ﬂﬁflbﬁ’&W'Pﬁ%PBWé} 2-
h | e
e AR RPrlFoBRES, SO nble S 4 PR G oA 1 vis

to A¥oREGRAAIFI[Rh (@A), IBRIE02 @S assdlpmt MeOHY(10 atigut 20€4vith
ee or greater) than known nethods. As al so shown in
stiring  Akangsidétiony Bregorction BikigiEeyactited forchh and sqleenigps pe

oSS bI LR s DR, Kt Bt Loy o

prolvmw I(S)U(m)I(z-p) [(ad bty Bphos plsdny])-1hkthyldsumetoytl - phbs;ﬁlhﬂylpﬂememyl-
i nvention PYOVIdeS a net?gd of klng 5 gg

propangit(1 Srvelogstadicne) shestivmg ftetﬁaé]r“?ia?oéat (Fagsn pe;

R DA ST = S b oy
Mg, kayay) $5690,5. 531 nf 28 kaxy q:arshmyB A3CL3.828 . lH)’ 3. 14 (dt 7

alkox car bonyl am no, am no,

— 13lokg 1120 01D, G2 2@;&@%&11;2121& apﬂynn; b A, T 5P HapalD,

13§80 Pl i 3. i P44 0 SR T P AR, omEORAMR
(1003viB1z atbmllg, 5@80.20 ¢3& Tead kyd 6 Hay wi7.70@dd, ar=ysb aKel6 sz%yas (t,

or R3 and R4 together are -6 al kanedi

T = 9o (0 Gt T, 07 68 (arth O 52 108k Y234 iah 314849

te re hy
0 3ol Po i Trenrtoh ot Khd o PP AR R S i IS
Hz$WosH (dat & 20 918 FpNMR (Foxr mzaCBCly)idt-B.ohydd, ggemd sndtsee
presence of a chiral catalyst to yield the conpound of
HzF;02%86 &R ] =26 2086 &) dnal Cajc’ d(fﬂli/@nfhzﬁgEtPhBhn srfedAd,
f _Forn i ft pharmaceutically acceptable
77§OE§P%£R£%§%P:ﬁézﬂ€ate or hydrate. Substituents R1,
R2, R3, R, and X in Fornula 3 are as defined in
Formula 2. The chiral catalyst conprises a chira
ligand bound to a transition netal through phosphorus
atons, and has a structure represented by Fornul a 4,
Generally, the nmethod may be used to produce the
desired enanti oner of the conpound of Fornmula 2 with
an ee of about 95 % or greater, and in sone cases,
wth an ee of about 99 %er4pgreater. Useful prochira
substrates include 3-cyano~5-net hyl hex- 3-ennoic acid
or base addition salts thereof, such as
3-cyano- 5- net hyl - hex- 3- enoate t-butyl-anmoni um salt.
O her useful prochiral substrates include those in
WhICh Y s a C}oup 1 (alkall) netal |on a G?oup 2

o oy .

\f%



pregabal in or

(S)-(+)-3-(am nonet hyl ) -5-net hyl - hexanoi ¢ acid
wORwsm8tao1l) or a pharmaceutical ly acceptabl e eompBmR5/000642

salt, solvate or hydrate thereof. The nethod incl udes

the steps of (a) reacting a conpound of Formula 6, its

correspondi ng Z-isoner, or a mxture thereof, with H2

(hydrogen) in the presence of a chiral catalyst to

EXANPIOES 560 fm@ptﬁlﬁldhf0fEﬁfr£ﬂHoﬁ1p3u1\Ms€{F8hﬂJlB§) Vi3 a a\{rﬁmetaiexy
hy(grou or is a cation, and the chira

ageRplan ofdaﬁfhlraé é%bsgaféﬁ (Fogmulg ?@mg((&)o@ﬁﬁize{ [(@j-7-beiyhd
phdsByfhyb L AREY L STE Beprhlin? “%g%eﬁ?f’ﬁﬁﬁ 11 eochliboe)

rhotlimny (IptetraflumboporiFormdlaB8y.nul a 8, 8 (c) optionally
treating the conpound of Fornmula 8 with an acid to

yield pregabalin; and (d) optionally converting the
conpoundRof FoRimula 8 or Formula 1 to a R’

pharnaceu  cal'l y acceptCGddlgstcHppl ex, salt, ate or
hydr ate. } hod nay—be_uSQQLio pro@yce pregabal i n
havi Rg—a ee oR about r greater, R'or2havi nRan ee

of about 99 % or greatere and in sone cases having an
5 ee of abo® 99.9 %or greater. Useful prochral
substrates (Forrmula 6) include a base addition salt of

3- CY#10 3 JsARLIMatAGRor3nBN9), 6, ARl bsohHE BteADchemical
3- cyano~5- net hyl - hex- 3- enoate t- but yl - ammoni um sal t .

conﬁgneqtlongéﬁmal preiais(Hprmglb2) prepased via@byndeetriedydrdganation

wsifigb (3Gt PR PEb Sk Ayl Ry
phPRERA UMnhdhy]-pRoRme)-{1G3AE Pildottadsat ) thoabint € tet@fladopstate

i ncludes the chiral |igand of Fornula 4, which is /

10 (Fogauled?3)oFemesgh anicy Hr 3 tthecailpe prRSETROT - Shmmoistaser

I
cis e i e lshdg MRRHL AL 5 OB ARl PSR Bl gujpped
w1thhhc£zhtabh\1$161ﬁs aécre\gmrjutoecomﬁ@t &selaabﬁlﬁe bt}ttlEOTmJ hfbsﬁate (1 mmole)
and an_ee of_ _abaout % or gre

Wa%éb% éﬁsmlwgﬂ nMeQH (¢ ﬁ‘i‘lr)aﬂné éh% %tferpmq the é%talé’ﬁt‘MGOH solution
r
Vlaﬁg@%ég Og%s‘{e?%}: %VI&? E:\é%;eg%!rﬂg ent %k&g??sﬁf F@% 0i’*heof
15  comapletidn Sre8@iongyaaterminsSt bl Ithmeetahen ohElpead upnaiket he
present invention provides a nethod of naking a

d nant| I . of A& oun a 4. The
nebihis s Fertsdeys of EREaidromnds Formily 2 Mesbisouit
of Forg@yhandic Hggﬁne&fém PRSELRE] Sﬂb“sﬁé’cb@(F%Qnull\@)t 0
Lch
ExmomboundRof ForRfula 9 Rs treded witiXa baseeeprl oiConfig.
reaction with the conpound of Fornula 10,X is a

5 l'eavi ngyanppup,c@yil R6 Hs BH3, gsul f uBogd OxyQeng, (D) R
reacting the conpound of Formula 11 MAth a borane,

with s en t i el np%xp

6 Fornulg&%gﬁlz é%%reln gl t eysan% as or ?eren
than fur, oy, oxygen; ,and (
renDV|ﬁ§§gg aﬁ@ﬁgg fr t he gnpoun o Forﬁ%i%’lz o

yleld t he_compound of Fornmula 4. The clainmed nethod is
8 particiddfly uSeMgl fdth naki ng t he BPR@nant ?¥h®r of the
conpound of Formula 5, having an ee of about 80 %

9 about YCNH abOuhMed5 %Yor-CgHout 99 %Bondgr eat®r % R
Typically, the conpound of Formula 12 is resolved into
Separate enanti oners before renoval ol Ro and R/
Substituents R6 and R7 may be renoved many different
ways depending on the nature of the particular
substituents. For instaneef2-when R6 and R7 are each
BH3, they may be renoved by reacting a conpound of
Formula 13, 13 with an amine or an acid to yield the
compound of Formula 4. Thus, for exanple, the conmpound
of Forrmula 13 nmay be reacted with HBF4 Me20 , foll owed
by base hydronS|s to yleld the conpound of Fornula 4.

o - o A~ T |
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15 in which Ris a Cl-4 alkyl; (b) reacting the
conpound of Formula 15 with a borohydride to yield the

woanpmsrdo of Formula 13; and (c) reacting the eompB2NE000642

of Formula 13 with an amine or an acid to yield the
conpound of Fornmula 4. A particularly useful R
substituent is nmethyl and a particul arly useful
bor ohydri de is Li BH4. Another method includes steps
( a)Fo?QQ:h(ok?)th@iQQé’cﬁ)ns RSt I EpeY 3, icRsltisnesicteReess tvps of

(c) reacting the conpound of Fornula 13 with HOJ to
deteyingried vie chivapGUnet chiralidPheil Falils 4 previdesedetails o therre

met§9c£3?c§g‘§[‘ ﬂré) %}6 For. %%easo%ﬁ lé},\%ctﬁ‘ﬁlll garﬂﬁé% ?)L o%rhngg\y dto

ace@}ﬁhéﬁymmmé SE2mep16 B), bbdh @mpoxy@eas tréedwithR7 may al s o
be renoved by treating the conmpound _of Formula 1

trimgthydsaltdiargmstiane (o GRYPTIHiAYS BOTHSPRMIIBS 616 W &§i¢rayaic d@%
hl h t e
e B RE LS o B A peaas solote
ster6@haya! canfi glfagof aztaaldys&hnmeah"by cemplarofg the silghs afl opticgland
bound to a transition netal_ through phosp Eor u 8@25055,
rotaune wathithege of iligaspigrenvalyas (S Nsacebida gree ?’é%‘r)’

o RSP S el o

i % pl&p e CHPQURAVRDEHOBND! Rindyard et al.,
ace\kﬂgzr e*rlﬂlaﬁﬂle %s R&] 8[‘ or gxygen Hz;)nd (b)lbl %rdlina%
¢

J. Ah&remirfod) 08 59ﬂ6 Emﬁml(a) N-atcty]ayd;lpbm@ilglmme methy] ester

= b it 20 ¥ B Ao A SR KT TS

(LN\JA v, 18 in which L1 is a diene selected from COD,
nor bor n@%l@ﬂeCoﬁ&t}%nﬁdi"ﬂé%ﬁianEﬁﬁmlonﬁnc@I)(@ék@, L2 is

an anionic ligand selected fromd ~ CN

~OR10, or ~Rl1Examiples &t r al Exaunplest & Bgand sEX&mplea

from NRIOR11R12 R1LOOR1A RLOSRI] CO - ar  NO

A= v o ——OT— TN

Meitiodr ei n R0, RUG2PIHAGRID are |?1[gje‘pg;dently Ha@pm@flG%
Coffy! A TS gnéﬁ:%é?ék EkACt Sickl ORI 01 PFChirdfi4.-Val

I's an integer fromO t
i ncl usive; n i <.-dhl (Atmper fromO to 4, i ncI usiem) and
is a positive odd integer g %UEHP at 4xm+ 2xn + p =
MO@ﬂS@\Phﬁﬁet her aspect "of the pr (g i on provides
gunds of Formula 19, 19 |n1megﬁnR10 and R11 are
i ndependently BH3, BH2C, sulfur, oxygen, Cl-4
CohinkyTérhyp.0, or abst2®°C and subj ecBOID t he provi dd5tGat
R10 and R11 are not both BHS. conpounds of
Copgsnfafiel 19 i ncl ude Those in whi ng% and R11 are
t hose g i ?-abso &gt er eochemcanin
Re%gﬁﬁpgﬁr@gétjl on w tlgg\grlllﬂee of abotltJSQS %or with an ee
Rewhti@dtifted gr eat é1.0 minher usef ul7.2eoWpounds of Hdf Ml a

and are each oxygen, sulfur or Cl-4 al kylthio, and

t hose having i ?-absol ute stereochem cal configuration
wth an ee of about 95 % or greater or with an ee of
about 99 %or greater. Particularly useful conpounds
represented by Fornmula 19 thus include: 2-{[(di-

- but yl - phosphanyl ) - met hyl ] - net hyl - phosphanyl

}-2- et hyl - propane;
(1?)-2-{[(di-?-butyl-phosphanyl)-nethyl]-met hyl - phosph
anyl } - 2- met hyl pr opane;

(5)-2-{[(di-t-butyl -phosphanyl)-nethyl]-nethyl - phospha
nyl } - 2- met hyl pr opane;

2-[(di-t-butyl - phosphi not hi oyl et hyl ) - net hyl - phosphi no
t hi oyl ] - 2- net hyl propane; (#2-2-[(di -

- but yl - phosphi not hi oyl et hyl ) - met hyl - phosphi not hi oyl ] -
2- et hyl pr opane;
(5)-2-[(di-t-butyl -phosphi not hi oyl et hyl ) - net hyl - phosp
hi not hi oyl ] - 2- net hyl propane; 2-[(di -

-butyl phosphlnoylnethyl) met hyl - phosphi noyl ] - 2- net hyl
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(5)-(di- -butyl -nethylthio-phosphoni unyl - et hyl ) -
t - but yl - met hyl - net hyl t hi ophosphoni um An addi ti ona

wapsms7b t he present invention provides a caPargB1008000642

precatal yst conprising a chiral ligand bound to a
transition netal through phosphorus atons. The chiral
| igand has a structure represented by Fornmula 4. A
particul arly useful chiral catalyst or pre-catalyst

EXAIV@!LE@» 9%- 1309l pamdawid chﬁalq)réga%em SRBimE: (Fofmmd 28pviang

structure represented Fofrmul a° 5. O her useful
asymﬂnemlhydmgamgtmnsafaprqwhHaMbaWsﬂ%mmn@IMéiéSlﬂ& £5)-(+)-(2-

e aa AN VR S TGN R AR Y o#m%th&ﬁ?foﬁﬁﬁ%i‘é by

cycl@§&§&é1§il) kYodits® (1 ketflfluf Mor et FIrns1ta 430.C | udes the
bi sphosphi ne ligand having a structure represented by

For mul a and ee of about 99 % or greater.
cat al yst pre-cat al ¥sg,yeRyf urther include®sne or
. (e.g., COD| or thogeqlﬁﬁugﬁsdie o) )
Bbouﬁd tr nS|tE§£(§§tal and may 1 ncyud
count erjon, as PF , BF4 , SbF6 ,
or m xpures théreof. A further aspect of ®he presént

i nvention provides nethod of making a desired
enantioner @% a conpound of Fornula 32, 32 or &
pharmaceutical |y acceptable conplex, salt, solvate or
hydf afe ORP&ibsese bR cRtaRs @ (2)
reg%ﬁ%%%h§§55%%ﬂé3p§nﬁﬁ%g & HQS W|te hygrogen Gn he
MeDHES2R B, o, @activhntahparaisd, ¥ (preseury] teh@tqdmmm@mnowe@r

e oL i 000 S L ST g oo
(Fo%ﬁa &?(wg%%lﬁﬁmet%@ hY@to@edtiol ol Basky8no- Stshyl tHeR B-Enokt adRi -

X1in F rmil a 32 and Fornul a 33 are as
butylefninrvaiinh salFGormila 24). Fareadhentey indlablel S he whshHe ses a

h b t t t :
(oSl W21 90 T Bt B0 W s
hy&@%éﬁ@@&f‘lgcﬁ@e ¥s friek Fehsterdod tamogl@vebbﬁ €0y} <SepRYUMdshof

mula 32 include optically active b-am no_acjds
substiate wab pddedpleparagshMieRH GOR mlt)omﬂh@lragatcscawh\ietth%%ubétrate-

Tm%ﬁﬁ?ﬁﬁ%éﬁ&?nnffﬁmgg 2ﬁi %ﬁpg%§%§§)QQQb%$§F solvates

ph(ﬁﬁﬁ’anwc}h@chﬁmemﬁ phegphthyl§ QrmetheRpiopgnepl b cyclooctadlenc)
8|a and a variety of psychlatrlc anq%%i SP

rhodlugoﬂhj@itrg ulgb@ratee(Fgrmulgzg) O s IR 1 Mﬁ&PPE‘%ﬂSu oWas\gsided to the
RSP R Ao sl BBaR O R0 1050 s
and giredengroushheith e JEFLON® koatpd emgmit. The pmssi;lmn of the freagtion

al | pharnaceutlcally acceg%able coqgl Xes ab
waggripsaieed atR) dsidle STHSIEPS Hoipp AAmPIELPTLP ea%ﬁﬂnd‘é@ thgzsgred by
theRE ﬁ §fﬁf%£Q§a&£alned and di scl osed conpounds,

inc

ng t unds of Formula 1, 2, 8, and 32. BRIEF
DESUZRIdE’EEhﬁ]Ne e"n'anﬂdﬁxeawmﬂmal pregaiplivpeecurserss pat | al

t of C2- h
Fpiufy 55 B rmnara SR teiited bae b h kPR i
r@bneﬁs@verg eﬂ%téﬂtlﬁtotM@CEp Alffef Hryddg @QQMM , BE valafiles were

ynmetric bi sphosphi ne |igand

renfdvet it wecuoreT e darphxolip hadywpne(tmaqu with yimegngs yidisgpmethane

to SETAR (166 BieBeRP BT o R e AR kel Rt
ag’g% %x%m%tc'aglilmrys@c éﬁ%@ atTad(30td), $46HCS Solfeungl, REES 8.8 min, S

Inirtion ed bel ow. Sore of the definitions
and fornulae may include a "-" (dash) to indicate a
bond between atons or a po#fit— of attachnent to a naned
or unnaned atom or group of atons. Ot her definitions
and fornul ae may include an "=" (equal sign) or ""
(identity sign) to indicate a double bond or a triple
bond, respectively. Certain formulae may al so incl ude
one or nore e (asterlsks) to |nd|cate stereogenlc

e



general ly having a specified nunber of carbon atons
(i.e., Cl-6 alkyl refers to an al kyl group having 1,

wa 2030883705, or 6 carbon atons). Exanpl es of aP&YiB2005/000642
groups include, without limtation, nethyl, ethyl,
n-propyl, /-propyl, n-butyl, s-butyl, /-butyl,
t-butyl, pent-1-yl, pent-2-yl, pent-3-yl,

t, =3 iy | Astiohlte Ebnflérrﬁfﬁin'@ vk métch%ayﬂrega%alﬁ‘?&f&h@élﬂs wery!
2,2,2-trimethyleth- 1-yl, rc-h

determinechgy comparigdha erdex ofglusion te b pvthenitsatsd samplechaving S-

rbon groups having one or nore unsaturated

Cmﬁ%ﬁéggﬂcarbon bonds, and generally having a specified
nunber of carbon atons. Exanples of al kenyl groups

EX%ﬂﬂHUﬂé4 Rietphmatibn bof PA(diatettyi-phedphmosHioyl 2 pnehgdrpropank,

5 Egggﬁn 2-yl, 2-propen-l-yl, 1-buten-I-yl,
2-yl, 3- buten-1-yl, 3-buten-2-yl,

2 buten-1-yl, 2-buten-2- yI 2-nmet hyl -1 -propen-1-yl, 2-
met hyl - 2- propen-¢tryl, 1, butadlen l-yl's
I, 3- but adi_ en- ZPV , and kﬁ@ﬂﬂg Re. Alkyny?\/?efers to
straight ¢ Ofcor anched hyd™car bo oups havi ng
one or nor |pIe carﬁbﬁuﬁawbon bond nd generally
havi ng a speC|f|ed number of carbon atons. Exanpl es of
al kynyl group$6include, W t hout Iinitatign, et hynyl ,
1- propyn-1-yf, 2-propyn-I-yl, 1-butyn-@-y ,
3-butyn-1-yl, 3-butyn-2-yl, 2-butyn-l-yl, and the

I kBlchTo%kQﬂ%de}ibsph[r%f(EéﬁmﬂQ261| 1030 gre2. %ﬁﬁrﬁﬂp\h&s difkaived in
and branched saturated hydrocarbon groups, generally

THELV9hgpLa uagrsdY. a‘blél&ehmﬂdqu resplting ﬁ@@ﬂomwngd@(@rﬁ)Ces

MR s el tip o) YR Skl Sk sy lRed <5 R D i peripg The
10 adcmn&r W@s’ﬁ)@iﬂ%@ﬂnﬁﬂ /Thé, r@adﬁ@?i anediaythed RRIT bh@thkh k@fur (2.22 g

kanoyl " and "al kanoyl am no" refer, res ectlvely
69. gmpggcpl) @@@Pddeélﬁa Og¢ RYAtion @Qt@)gematlorv\ﬂfehe@t a&xgg;q stiyrgng for 1 h
the qga{ n‘E 0 %a? Ql?ovg o%cf"%da &ﬁﬁgfdael@lhg%is Qf%r# qlz)S R tggﬁﬁ}zf aﬁgnd %f the

tons
proHKcEt e Befineayiklded 21(dlgfedu/ﬂ)@hd)sfphimdﬁoyl)’\ﬂtﬂimhljd-propane
limtation, fornyl, acetyl, proplonyl butyryl,
(Fosahigod pé&ﬁé%@ﬁ@yb and the |ike. Cycloalkyl refers
to saturated nonocyclic and bicyclic hydrocarbon

15 EXVAMEEE 19° PR atdi¥n lam t%u%?ﬁ%és%hﬁgt@mgfhyﬁf ﬁglbon

atons that conprise e ri

phasphieothidyd] anwywlqmd)payb (Fprowfa Having 3, 4, 5, 6 or 7
carbon atons as ring nenbers). The cycloalkyl may be
attached to a parent group or to am%betr te at any

ring atoms u{)ess siqﬁggﬁtachnent I d 0

val ence reﬁ r ement kew se ycl groups

may i nc bﬂe or ﬁﬁ?@‘ﬁﬁﬁ?hydroge “SuliSt\ t uent s

unl ess substi t Of {#-®w)pall d VTyKate val

requirements. Usefub gyRstituents/include/ W thout

limtatio al kyl , al koxy, al koxycarbonyl, and

al kanoyl , Zs defi ned above, and hydroxy, nercapto,

nitro, hal ogen, and am no. Exanpl es of nonocyclic

cy cAdtsk ylas ghayggbwith dhmﬂmopy\mmhe ar4. 2 g0 n'nhnmmol) and
cycl obu cycl opentyl, cyclohex and

| |
THE(LO kg andsonlid @yle% yndsyargos- dypd o3 IRgan yypsagddsd n-Buli

20 @4 g‘%lz‘éﬁ%ﬁ WObQ?IHI)II% &r@pﬂgﬁg Funl[%slc\%ﬁlbﬁo gaﬁ%g Wektbmperature

belbw(WCl Tlodhd reblilfiay )UDA hﬂ@t)/(ﬁﬂ @és%dlie@]u'ﬂﬂéffirgon and via a dropping
bi cycl o[ 2. 2. 1] heptyl, bicycl o[ 3. 2. 0] heptyl,

bi cycl o[ 3. 1. 1] heptyl, bicycl o[ 4. 1. 0] heptyl,
bi cycl o[ 2. 2. 2] octyl, bicyet®f3. 2. 1] octyl,

bi cycl o[ 4. 1. 1] octyl, bicyclo[3.3.0]octyl,

bi cycl o[ 4. 2. 0] oct yl , bicyclo[3.3.1]nony|,
bi cycl o[ 4. 2. 1] nonyl , bicycl o[ 4. 3. 0] nonyl ,
bi cycl o[ 3. 3. 2] decyl, bicycl o[ 4. 2. 2] decyl,
bi cycl o[ 4. 3. 1] decyl , bicyclo[4.4.0]decy|,



" Am noal kyl " and "cyanoal kyl" refer, respectively, to

NH2- al kyl and NCal kyl, where al kyl is defined above.
wORedsmg7370 hal ogen” and "hal ogeno” nay be used PCT/IB2005/000642

i nterchangeably, and refer to fluoro, chloro, brono,

and i odo. "Hal oal kyl" and "hal oal kanoyl" refer,

respectively, to al kyl or al kanoyl groups substituted

funrrat Bs&ﬁ@ono&f Mﬁeﬂﬁ?i ﬂq%pm%@resyl) MEr@l?kd@hhe ula 27,

al kanoyl are defined above. hal oal kyl and

50.0ak cFBKamol) dissolyied in WHFL(&@O mh)t ting theraddisionothe
trifl t hyl , i chl f | th
it AP arRRTRy S G 7 abroaten vis RER. JepdPhgELi via e
dmpsrﬁg #idrd0RQABIGBh @f' yﬁlompﬁmaﬁﬂbmsg%@ mmgl 333aAfohhe
"Hydr oxyal kyl " and "oxoal kyl " refer,

dissadequcn (HR(8Y mE)(ﬂdfkﬁgankg/h tha min@u:autcwlta}’ed/h@lpw -a°Ky|Thes

defi ned above. npl.es of ox al k oxoalky
reagRABSLUTE G SRS R R L RSOy MEh 6 N
B i P e

pHiveasiBo@\22 | Silfur eNcR 8 3631 rembl) 8720 adddtin @he ppision and the reactlon
respectively. Exanmples of aryl groups |nclude wi t hout

mixtpre waststigad opereight w1thglﬁwpﬁ1§,1pg B}ep}ngﬂ,q aygwwpmated and
k
tefl MR EER S Y AR TR ART RO T b BB VR,

extfl¢edd wittbBIOAd) e’[’ttesmgmd: lagyers wire bmnlbméd md \aasheah withl Hnylb

.al kox al koxycar ban al kanoyl . and cycl oal kanoyl .
drigbovraMERr 35@9@ anéﬁémwe PRS0 RIECEREY W Tygied iocin

IP%(? %Eg 2 coo% %GC Tﬁ'é)él)lgd %XJ () e&%& bivd &/ES)EI%H){]#IC@ 151\% with

aIkyI are I'ne

IPA BRd tHeg dnlé‘dl Inh'@d;lto at IR Ssrhight. e edulélyrmeeirw[(ﬂﬁt blycb/l—
and the |ike. " Klalkano yl" refers to aryl -al kanoy

phtmbn@tha@xlmeﬁwa 1agt ﬂrrzmsplan@h%ﬂr%@ethabwean%ﬁarmvléé ) as
2 tation, benzoyl, phenyl et hanoyl,
awhﬂt% ]I% 6@;@%@%& })iél “the |i ke "Aryl aI koxycar bonyl "
refers to aryl - alkoxycarbonyl, where aryl and
EXa\NdBKF dar [Pespatatian ©f (RFE and (F)2biddier-buEephokgsnathiolylnkshyl)-

wi thout [imtation, henoxyc rbon yl oxycar bonyl
nK@EﬁdT?*@HHMPﬁgipﬂﬁg ﬂF@P%Péﬁ?%@%¥£%ﬂHﬁﬂﬁeterocyclyI"
refer to saturated, partially unsaturated, or
unsat ur at ed nnnocyclic or bicyclic rings havgng fromb5
to 7 or from?7 to 11 ring nmenbers, respecti hese
groups have ring nenbers nmade up of CAREN onsand
from1l to 4 heteroatons that are indegendént
nitrogen, oxygen or sulfur, and may iMn¢lude
bi cycli¢ groyp ip which any t he above-define
nmonocychi c h erpocycl es ar used to a bemgene ring.
The it @gen sul fur_heteroatons nmay optionally be
oxi di z e\heterocytdic ring nay be attached to a
par group 0 a substyate at any heteroatom or
carb tom ss such atta nt ul ¢ violg@te
val ence regalrenents Li kew se, nzigf flhe caf bo
nitrogen rihg nenbers nmay incl ude anpaydr n
substituent unless such substitution wgul '
val ence requirenments. Useful substituents inc
without [imtation, alkyl, al koxy, alkoxycarbonyl,
al kanoyl, and cycl oal kanoyl, as defined abagve, and
hydr oxy, nercapto, nitro, hal ogen, and am no. Exanples
of heterocycles include, without Iimtation,
acridinyl, azocinyl, benzimdazolyl, benzofuranyl,
benzot hi of uranyl, benzot hi ophenyl, benzoxazol yl,
benzt hi azol yl, benztri azolb— benztetrazol yl,
benzi soxazol yl , benzi sot hi azol yl, benzi m dazol i nyl,
carbazol yl, 4aH carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl, 2H,
6H |, 5, 2-di t hi azi nyl, dihydrofurol2, 3-
b]tetrahydrofuran furanyl furazanyl i m dazol i di nyl,




t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,
6H1,2,5-thiadiazinyl, 1,2,3- thiadiazolyl,
wa 2005481310 adi azol yl, 1, 2,5-thi adi azol yl, PCT/IB2005/000642
1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
t hi enot hi azol yl, thi enooxazol yl, thienoi m dazolyl,
thiophenyl triazinyl, 1,2,3-triazolyl,
F@ﬁ%ﬂ)ﬁl}txon%rg (E%ntn[ﬂ n)ﬂ|2'9 Pesﬁbcﬁvél&} @t221¥(}zﬁ -+-b@pd
xant eny Het eroaryl ™ and eteroaryleng" re
phosphémeicibyresittyy])- mthubphnsahtenﬁlmnwmﬂmilmpahe(w;ﬂd@s

or hete u as defi ne abov
werb e oy BPLE s il REparony FrufB R s sblel in,
Tabfe SHIEHT A@fno@édyth TapKe SaHP!L@WaQEHQJJ@%d t¢ ek chirAl @luslty and
“Leavi ng group" refers to any group that |eaves a

chemisiabpuritg. duri ng a fragnentati on process, including
substitution reactions, elimnation react i ons, and
oL LR 00, G  ph BRE e .
?h@@hfr@ﬁﬁoilhﬁthyf)%ﬂhyﬂpllosﬁflﬂﬁdloaﬂ -2-hethybprbphedt bgeHBLCh e

eavina. aroupn and - the nplecule aa-1Y: be
el ectrofugal |Pmepmt1@n the &f@@bpllleté(ves Wi Chesnieal Byety
pat—f UI CI CCTA UTI ||| Cl

Colimnyj ng gr our}5 ?F& ?ﬁlcfél gfﬁ“tﬂt’ééyba?y?ﬁhé’lﬁgf%mg

W th the stromestximpses bAS'@S(IthS 1BANI e$150xe@BthmY3 pm)
groups. Comon nucl eof ugal | eavi n%t groups i ncl ude

nitrogen (e.g., ¥em di azoni ud sul f onat es
| udi ng t osyl s, brosyl at nosyl at
MOI(-Fé § tri f?];*’?e , honafl ateIES tresyl(gtizsﬁ@ﬂ)aﬂﬂ?%@
i ons, ar boxyl ate ani ons, phenol ate i ons, iw®d H,0/MeCN
al kOXI des. Sone stronger bases, such as NH2 and OH can
Mobie Hease Boet t er | eavi ng groups by treat nent w
I&? mmn el e¢hd gfugal Ieavidbgygr ouUPSAR¢h 5%%} h§mm
, and hefals. "Enantionmeric excess
is a rreasure for a given sanple, of the excé%SOeﬂd one

enantioner over a racem c sanple of a chir o) und
Equileratien expr essed as a percentage” Enanti on@‘%’é“ggg

FloRAET i ned as MWLM - 1) 05 it 1), Whar@mi fhin s
the ratio of thée nore abundant enantioner to the |ess
Injetfond@himenant i orleml. " Enanti os20 gEtivity" refdbgulto a
gi ven reaction (e hydr ogenatl on) that yields nore
Detg¢topne enant i ome?l %ﬁ’an anot her2l nﬁtgh | evel ofl>nm
nantj osel ectivit refers to apgi ven reaction at
CO@lmellnfoésIR%r oduct wt Tan ee of atR east about SOIg(F)IIho.
Run Enaat i oner i Saddkyd gectiohed” reflemm t 0 a Hanjnl w/ ajbildration
chiral conmpound, which has nore of one enantionmer than
anot her The Q‘@g‘?"é’é’ Wm8hei chrent is measur ed by er or

Dilfi&yt  Subst ant| al l'yppure enantiofpgy " or "substpmneldy
enantiopure” refers to a sanple of an enantioner

Cohamtragoran ee of 1db@inl90 %or Ogf mgirel . 0.25 mg/mL
"Enantionerically pure" or " ti.opure" refers to a
Re@ r}éean enanti oner havi ngggnm 8e of about 99.9 %

Re@ﬁngf[gﬁgey "Opposite enanti oqglg hefers to a mol ecul e
I'S a non-superinposable mrror imge o

Recce/t:esdElmte -Rrol ecuft@25ehi ch nmal00fe (dsehi ned b)lo@%\iérétai) ng
tereo c cent e ref er
Re?ﬂﬂ%@%‘l‘ _y— or exg%l if th Ssg(fér% ce rmlegebg%]lo/(é (Asd) o

apsorute stereochem cal coniiguration, then the
opposite enanti oner has R absol ute stereochem ca
configuration. Likewise, if the reference nol ecul e has
S, S absol ute stereochen cal configuration, then the
opposite enanti oner has R-&-stereochem cal
configuration, and so on. "Pre-catalyst" or "catalyst
precursor" refer to a conpound or set of conpounds
that are converted into a catalyst prior to use.
"Pharmaceutical ly acceptable" refers to substances,
mhlch are mnthln the scope of sound nedlcal Judgnent,

T T Y ey I T e
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greater. "Solvate" describes a nol ecul ar conpl ex
conprising pregabalin and a stoichionetric or

waamsasm7ehi onetri ¢ anount of one or nore PCT/IB2005/000642

pharmaceutically acceptabl e sol vent nol ecules (e.g.,
et hanol ). "Hydrate" describes a solvate conprising a
phar maceutically active ingredient (e.g., pregabalin)

=012 P OLERLATELGH 5, P LD R o

butﬁndetpyladethg]shm{pshbmhonmrramtdﬂaire (Parsm1ladd) ti on salts,
esters, amdes, zwitterionic forns, where possible,
and prodrugs of clained and discl ased conp/unds

agpl es har maceutical ly accep Ie fon /toxi c
;;té S b/u%j V\Atlhl@@t[‘ﬂlmtalj;],, 6 &i esters,—
\Qw}i al k est-ers—andmary. W}%\;{' rs o 2 OTf
re alk

cl i med an scl ospglhaRsgeRds,

cycl oal kyl/,\and aryl are defined above. Syc esters

may be prepared by conventional nethods, asdescri bed,

for ex2hple, in MB. Smith and J. MarcRO March's

Advanced Organi c Chemstry (5th Ed. 2001). Exanples of
BGEHL 071 18- nhéaieyl-
B e L P R o TRy

propatrier(ﬁmymﬁél 28, Jal kyl 150mnmed), warrﬂsssb@dmmaﬂydldﬂomednam (0]

L MO L o Pty o o B i e G oo

nuﬁﬁ’t%\(@as bﬁﬁ@(@teé h8G§SrdBYanaetiRe € RAEdARYr TPRVERLS Diddkd only
as described, for exanple, in March's

momme@mn¢tc Thh esficton yas Stprddrgrseht MrEupeR
r t
preg iR 1A Forfite (Bhppihisicl 22636 ARGLORERLOMEHea Ehdlh ¥
thrée‘%%rﬁésa{\/ﬁl? d [%th}ﬁbﬁd)@ihﬁﬁéﬁhmm?m adscluavoveg ARl IDQﬁl_ileld after
acCctl vi or a | SCUSSI ONn O ro |
dryind (S)-(08t- bmtwbmeﬂw}tbmmhspg@oamﬁwthﬁgr bye el s ihio-

)

phcﬁgg?rgver Si fl‘fﬁé ggrd??garéoﬁla%&%rﬁﬂ s%gl @ 90:%%2 ?ﬁ(gnd H.

Bundgaar, Design of Prodrugs (1985) Table 1 lists
EX@JMPEE 181 Pesparationdf (R @uifilddebutyhphepbanl)- -mathiytirmetitplBL E

Li st of Abbreviatijons ﬁp’_?bre f)l on Description Ac

Ph%@@if?’ﬂ} -Aengthdarapang)-fibaraag @I ani no Agq aqueous

Bi sP* (S,S)-1, 2-bis(t-butyl methyl phosphi no) et hane Bn

benzyl (R, Ry-Et-BFE

(\+) - 2 b s({/2i2,5/7)-2, 5 di et hyl phosphol\and}’&s h

(+) ((222, 5365ff2 mphosp a/|M
éutyl >§Eﬂ sobutyl n-BUEi normal -butyl “lithiu

Bu4NBr t et/r abut yl ammoni um brom de t-Bu tertiary bdt

- BuNH23gert| ary-butyl am neAbbrevi ati on Descri pjjon

t-BuOK potassiumtertiary butyl oxide t-BuOwe tertiary

butyl nmethyl ether -BuONa sodiumtertiary butyl oxide
CBz (S)e(mtWbﬂlk}&lﬂmtbyiﬂW-PfB@thniﬁmlymbthaBttéwit}éﬁeet B@@hylthw-

L
an ?ﬁ%ﬁ&/k ;bﬁfrﬁ%\fé a,g@c&é%ﬁe dEiuRAET REH. %quemw g,
ni g°s Base P 4-di net hyl am nopyri di ne

18di mebhyw s addehvid erdppBQ fdhme tathyle sndiftainingeghe temperature below
ORM) - Et - DUPHOS

5°¢.- ;?ag eyalpjia yopebssives dyring @Fé@ﬁ?%hé@ﬁ%‘? afdsigeribeire bath
)

i Rty R ism e s qrspet s KPR byen g

— 48—
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(/tOi - Pr- DUPHOS
(+)-1,2-bis((2R 5R) -2, 5-di -z-propyl phosphol ano) benzene

wWO#£0052873vke- DUPHOS PCT/IB2005/000642

(-)-1,2-bis((2i?,5i7?)-2,5-di net hyl phosphol ano) benzene
( S)- Me- DUPHOS
(-)-1,2-bis((2S, 58) 2, 5-di net hyl phosphol ano) benzene ee

somg @%Ft%ﬁqﬁgtéﬁﬁ r L %H?lﬁt)ﬁ Lhﬁ}{g’g i b 64 X(Ild%ﬁ‘ N &s2NH

am ne OAc ethyl acetate h,
evolRition oBexcﬂhelmmumas obmrmd €Bhe sentiondsixtugayes H(Iﬁ@ Qentight

d | A d
eyt e LT L oach S . SO ORI, A
in alg %eflﬁﬂﬁému%&ﬁa WHhCENLERA (15 tkli)U 'igorous evolution of gas was

I 1 sopropyl am deAbbr evi ati on Description Me nethyl
obséveEl. E@e&dwasadéed:wutbrstlumgw@lhem&m}q laygsgyagsepstirg and

washd W KRR Sh R, O 0oR0t -ty i O e

confbifddl drbh Oyt RRReFEIhEaMit Hieddrd ove) Mgsqahfeméd Rh3P
triphenyl phosphi ne Ph3As trip henKI arsi ne

remogeshinggspo tRYietdR) A3 {il (Wet-PrERhIPhaydped é?%lﬂﬂr e
Ph"%ﬁf}aﬁVﬁﬁé %ﬂi‘m% %Pf“ﬁ@?r%‘?rf‘[e g‘ﬁ@étﬁ ?%ﬁg%g (SS o %&% TFA

EndntibnkHO &0 80w dscdetg intheltisingahe atnyylical prbeaduﬂ'd_@scribed in
thin-1ayer chronmatogr

hy TMEDA
Tably JobDvs: o w560 ENpet B30 12785 ARy PRR P GeBlesBrR . 2RES:
B Jgfy tr|P§tgwéﬁ@fqglqn1hydrOX|de Ts tosyl In sone of
? n .

erres and exanpl es bel ow, certain
conmpounds can be prepared using protecting groups,
EXWMRILE p9.ePepiratiorclefs(R)-RH{ &(de hbmﬁybpt_hosth)'rmethalﬂ—methyl-

ot herwi se reactive sites. Protectin I s may al so
ph%@%@&mtfaﬁﬁéﬁ?@%e)%r(&‘blengﬁng)r %’Pﬂ‘é‘gﬁﬁg rod: £ y

physi cal propertles of a conpound. For a discussion of

protect p st rat eg| es, a desc(i ptign,@fBH,CI
eki all s an Jﬁ |nstaII|n nd|renDV|n
pro bt'P a C tio of"'B@P

pr ot ecy |n r u s for unctl onal/gr oups,
|nclud|ng an1 s, car “Taci ds, al cohol s, tones,
al dehydes, and the |i ke, see T.W G eene and P. Wit s,

ProtectingiGoups in Organic Chemstry (1998) and P.
Koci enski, Protective G oups (2000), which are herein

LB?&%&E&{?&&% obiogen gt e BB g et
pro?)é KotaREFEMhITRY 1 260061680 hfinél§ waopEE ih aanickwmd
ncl’udi ng oxi dati ons, reductions, and so on

tuble mqumppd;(bwpb r$dhACH thesyadi darthe tikp wias perled P qu (@1438 g, by

or n C he det a I C
§ Sbterciin el P 5 b PaS LI AR TERABRA the
tubleéwa@ GKaleORTR B e S RT Flu@eg@ipped Witha IRRLON® gaske(. 1D89)
and the nmulti-volune series edited by Mchael B. Smth

coments of thetshe \@ﬁb@&ﬁ@t} tor856€ for Halhprd tsywmd © Rbthddae (K)-
74- 200
o AR SRS TR B By -

(chloroborane) (Formula 31) as a white solid. Since the reactlon evolves Hj gas, care

was taken to prevent over pressurization of the tube during and after reaction. The
solvent was removed via pipette and the solids were triturated with ethyl ether three

times. The solids were dried under vacuum to yield a white solid product (0.222 g,
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The present invention provides materials and nethods
for preparing chiral conpounds represented by Formul a

wa20@m8¥339 i ncl udi ng pharnmaceutical |y accept abbPeTaBions900642

esters, am des, or prodrugs thereof. In Fornmula 2, the
chiral conpounds have at |east one stereogenic center,
as indicated by the "*", and includes substituents R1,

o0 epbmetps AR B R R Al OR caRS e |

avoﬂﬂ@d Ghd e prﬁd@ﬁmg stofad dﬁ@c@acﬁmﬁlokm 3 gloyeboa umtil use.
cyano- Cl- 6 aIkyI R2 |s Cl- 6 al koxycarbonyl or

b
NV b%é%d @ﬁ@pa};atw é@eﬁ) 42 dﬁﬁb ;—bt{ﬂpgh }Remyg-meth% -fnethyl-
| Brfluréioghat
Phof R A
Gbmmﬂxaﬁboxy, Xis abond or - CH2- ; and R3 and R4 are
i ndependent|ly hydrogen atomor Cl-6 al kyl. Especially

useful conpounds thus include

(5) - 3-cyano- 5- net hyl - hexanoi ¢ aci d, aﬁEEZ(C::;;;E

r) &Hiﬁmlﬂﬁﬁﬂ onet hyl)-5-meth I-hex aci ornmul a
%;}M”anchILsAggemn ad. Begde@H n. Schane N |)4 rates-—

a Eg) P eparlﬁg—a—des>fed en BF,

co#pound o or mul a2y jpfio echve nthesi s
i ncl udes t st eps c%f %hﬁ?ﬁm%%t% ng a #fockifa
substrate (ol efin) of oTnu a 3, wth hydrogery \n the
presenge of a chiral catalyst and organi cpgol vent to
yield e conpound of Formula 2; and (b) optionally
converting the conmpound of Forrmula 2 int

phaRir§2¢ [(Dlﬁévmw pa@@épmsébn@twarmethélsﬂ@sph%}d%m%lwl-
bstlt )
pmﬁangSj 81‘ ;11031 qrﬁ%ea l(llg%rf-réla@'nlu Il? ElgRé.Sl\@%ol)%gﬂé edﬁggi) Qleif 5 mbﬁ
;5 nligi S opledli§ 0°O! e ks Sutio ik ﬂd@@ﬂfdpmlsﬁEtht(Bei ntguﬁa ot
ntifier (R, R2, R3, etc.) is defined for the first
mrxrdoll YreA feem addnnne,dhe unquxethsawmxem 30°Q 4l séigged for 30 min.
substituent |[dentifie in_.a

R L T R
orghtl€ 1652 W@rE c&?ﬁbfﬂéh efllteTéHJ fnd EStce@iAsPlogrodce @2}32-1{ [(dﬁt—

Irs ornu a I's hydrogen, hal ogeno, or Cl-6 al kyl,

butylgtrosplringBsnethplf-eettiil phespbanyly-2onetdyhpioppnedFeradp 5¢§&m

meh 2o SRR Aot wideo iR oy TRES RO e Ttz
wass&'séb@wd i? th Pagf aalde@m?hme@to Sidhatonatf gRh@OD),]BF,

Fornmul a 3 include individu Z- or E-isoners . or a

(102inxg, Or25 romoP-in MeDHE(10 whiat RT wikhestigging, r4féeriaddition, the

substr tes fu h m

oS SR e IR P A
solfdl K%c@sl@.\llhzau@ of &e@&h(ﬁfraink\mmfﬁﬁﬁ q»rngdedmaleb orygtaiime~COR

~Y; Xis - - or R3 9 F E ﬁ egde nt |
prddy@tr J@éﬁrwaésﬂ%ﬁe Yeasbigt ‘éﬂ%?ll hexap/dicthyl ethergnrl gHed gvigpo’to

(2= =12 ] dtiy1-

R R e S e el
propasd-(¥, S)chmoatabfenﬂ) rbodmmG}[—]ZetrathGbcaaﬁd (Farman&23, 89 mg, 48 %

i ndependent |y

yikd o 31 HHICAIS 1> AL 605, BIPOIR: &vgliges ikr CaflahF dafen

tal-Len P iumion, or a secondary
46g§ﬁ@613§1F%%@“F%??|dJ?ar y useful conpounds of Formul a

3 include 3-cyano-5-nethyl - hex-3-ennoic acid or base
addition salts thereof, such as
3-cyano- 5- net hyl - hex- 3-enoate t-butyl-amoni um sal t.
The prochiral substrates nay be obtained from
commerci al sources or nmay_kg-derived from known

met hods. The chiral catal yst conprises a chiral |igand
bound to a transition netal (i.e., Goup 3-Goup 12
nmet al s) through phosphorus atonms, and has a structure
represented by Fornmula 4 or Fornula 5 (or its mrror
|nage) -as noted above An espeC|aIIy useful chlrm

o N " o o o o =
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of the conmpl ex, [(bisphosphine Iigand)Rhn(COD)] +A may
be converted to a chiral catalyst by hydrogenating the
wdi2ers®s(@oD) in MeOH to yield [(bi sphosphine PCT/IB2005/000642
l'i gand) Rn(MeOH) 2] +A~. MeOH i s subsequently displ aced
by the prochiral olefin (Formula 3), which undergoes
enanti osel ective hydrogenation to the desired chiral
conmpound (Formula 2). Thus, for exanple, a useful
a r 1 iﬁeﬂ( tokAhe--
2B By P O R N e Sk ey
phdspianyHt hryrdetipd-pperass (Fc(rm,ut'&iiycl ooct adi ene) rhodium (1)
tetrafl uroborate Dependi ng on whi ch enanti oner of the

chiral catal is used, the asymretri ¢ hydrogenati on

gengr atles am enanti omer,i XC ee)_of an

ﬁmeﬁaml (QT?\'% (S)- L 61 §1 %2‘?%% oé@r nul a 2/&
A~¢Hfé\anount  of Wed enan/ produced

wi || Tepend o e react NaO$l condi ti ons er%?qze

H2 pressure,/catal yst | oading, solvent), an ee

desired epantiomer of about 80 % or greater §S

desi rabl &€’ an ee of about 90 % or greater IS nore

desirable; and an ee of about 95 %is still nore

deSH&)@d@JhE)rocEﬁR@té l(ab loy7 B3l was yddeetvid syringd tog evlationoks

are those in which the ee of the delred T_gntlgnler IS
(S)aaoHérrf—@gyh/efasplgfletat%ftmethﬂa ety lphe 1Y yl-propane

PR REHS%, 13 SERIR 4o ERARHRIRY (AhLFOTfEoRutfon! was heated
conS| to u t|a y pure 1f 1t has an ee of
w1t&@ﬁbﬂng9&ft) 8%®for@r leafteewhidtos yellogi precipitite had farmed! Fhe maxtdre
prochiral substrate, the nolar ratio of the substrate

waa tgn caelad §0°Q mckquendgﬁd@yﬁmdyaﬁdmaﬁeﬁw@ ik with

stigoBaiiny Paia S Le F TR oL s Sast PR de Ry Z‘i"@ e%féefa
adcilgoﬂ' i 16%8 r]wwa% RSy ﬁﬁtlrhaﬁt%()b@ Rl @k Ye“atctlérﬁﬁﬁ)ﬁﬁre%med

200: 1 are comon. Al though the chiral
cle@ﬁt’ﬂie}tﬁganmphdse wiae sypakael] inhi sgpantosyuhsnelsnd theoaquaoes phase

wap s s S EE0BEAS E0, BOOPERNA IR0 G000 Ep Ul

dridl 6¢dr WI% 0 B t8rel CartdS@hbbnirattd§n BRYSTESOVide bﬂﬂlq {{ﬁﬂﬂbﬂr@lﬂ
I's typi y carried out at about or above, and

phuswmylhmmyllanerhmdlqsnhmﬂﬂ-methﬂnpeop@ﬂe @gormpke 5) as a

colBtoI B0 o4 9o Bodhe R phenie P S AR B ge
rhécﬁtﬁfﬁcﬁ*ﬁ@'étt fo@mzlﬂdﬂ:’ﬁeﬁ (Exﬂbxglbt 22 Wﬁlﬁh@umrtl’i«t@mﬁlﬁcaﬂimi Ther e
typically, ran from about 0.3 Ma to about 3 Ma.

prépagtion whihedree ostfhmee(ﬂFpemd@ a bas hqzn matﬁéisttprte 2.9 @f starting

ub ate capal 0
maBT iR B SpribRehd, SELRISL LY BPERAEIT
reShfrindtin Yaelds dTisaver 90 @f add@8 @l aspdctiatlyol ef i n wi thin
about 24 h. CGenerally, increasing the H2 pressure

AR PRk P Tl S
. l . L u ate
) ApREDHLEgPEBL RSty R O i

(Femhule?d)s, such as THF, NbCIZ and acet one, or aronatlc
sol vent s, C S oro
chi &Y et e&)%h{e dgﬁi’ QE%ﬁP L@eﬁvb %Etalare OSBhaﬁﬁV 2
t1, | IvRasQtided
LRl e A 3B Bt SIBLTTARE Kl st
drofreisdias g kavs efl]l sl ymireand at Rfderaagbman 06 FRI(EORDeIBI: (9.69 .

1 PRl e P PRR R (laGin) withysimipe. s ssler haggefrom brown

(Formula 1). The nmet hod mayslbe used to produce
pregabal i n having an ee of about 95 % or greater, or
havi ng an ee of about 99 % or greater, and in sone
cases having an ee of about 99.9 %or greater. The
met hod i ncludes the enantiosel ective hydrogenation of
the conpound of Fornula 6 u3|ng a chlral catalyst to
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I ncorporated by reference for all purposes. Schene
Schene Il1 shows a nethod for preparing the chiral
woOig@End7106 Fornmul a 4. The net hod may be used t BCPABPAF/@0642
either the i?-enantioner (Fornmula 5) or the
Senanti oner, each having an ee of about 80 % 90 % 95
% or 99 %or greater. As shown in Schene |, the
to ré(-ﬂe tAed tl'len dlx‘tﬁﬁls tH'eqﬁ'&Edr@ g/a§ stirkdStor '[“H%Q RS @Bﬂlcféﬁtrated
Fornmula 9 a second nonophosphi ne (Fornul a 1%%
invacoo yTheb thsilué | lwras stnmce‘piﬁlm deguissed THE 6 mbgped hey flenet

h
e P P T e PRABPRS RGBT et
prodh%h%%ﬂﬁa@é%s@%oﬁ@'(@} o))~ (23{7[!(111-R@uty$ph¢(@h@1§5}1) i;(mﬂilylﬂ but

can al so be sulfur or oxy he nmet hod further

methﬂeph@a@mnwﬁa%meﬁglfmam)r@ £5- wc@@ﬁ@%n@)ﬁéoqhﬁmé%edu at e

| t
lfDTHR AN B P00 ol kit B sBIGE L0
comglbwﬁbﬁhulﬁtzs) EastU&En &&T&l WStodr51ck &ff seareing miatesial qmnam]a 5).s

sul fur, or oxygen. Substituents R6 and gg
325k eaxm@atmayerraér?adé Stgpolystating pateriah resyltngig yie ;ﬂ% B4 gox
f 4. Though not shown in Schenme I, the

92& g%ﬁ%‘ fgg osp%?ne internmediate (Formula 12) is

resol ved into separate enantionmers before or after
EXAMBRIES 23#6.RBrepadti Ry oft chirall¢onigounds Giomanka 32) via asymmetric

hy OB R b PHe AT a P TR AP Lo

phfg%&l)l A g%lilmeﬁﬂﬂl -ph&sphafa B 2- e dﬁ@pmﬁ(ﬁi _c§¢l6o@adiéneBH

may be renpved by reacting the
lhoéeunﬁﬁwba@@hb@pﬁ(ﬁ@mmﬂ&%3hed|ate with an amine or an
acid to yield the conpound of Formula 4. Thus, for
exanpl e, 1t he gonpound of Formul a 13 may be react;d
with HBE , followed by base hydrolygl yi el d
the conpouhd of Fornul agaysi il arly, the corpound of
FormgZa 1 y be treated vvlth,QABCO TREDA, IDBU, or
Et 2NH, ot comi nations thereof to renove R antRRY7.
" See, for exanple, H BiS¥¥mtet al ., Tetrahedon Letters
34(28):4583-26 (1993); see also, comonly a3¥%i gned
U S. Patent Application No. 2003/0143214 A, published

Qctober 3, 2002, U. S Patent.
PR I Y T SN RO A ﬁere%fggnncal
cort gf’a'tlofl %@E?ﬁérsg%rg's%ﬁjeﬁﬁ (S ea%d%f)sdl‘ﬂi‘[b SlRreAEKenhigsIEl N

cor por erence for a ur poses. \Wen both
corf&gbsatuon of nlnlsal arcelusty |(Formuda wa)r@ﬁmcﬁvm asymnetre hagrggeyption

R RN TR L O

5/ PVIRRitIch 1 26yl A Mk AdienB) AbBivhO (1Y ieghfu@borate
phdsgf‘?aound of Fgﬁﬂgla ,Cﬂﬁo |cﬁ8§8 |g!a(%f 4 %Ikoﬁ

(FO(rmugl 23) nBoteech of (e penirisain Tage ke cylysimerusior pﬁ@fmles

iSRRG s i B OB e

dis&flvédDinbivantl3. SWhL inanGaffindWw dddendpreBtied et sel, Wh@ctlﬂwhsf&aled
conmpound of Fornula 4. Another nethod includes steps
and px)essemaett to)thexdiesired peeatire of Hnethy wﬂers &8 EOTQUShHYInGH

[ the un
Wl\%kﬁ?p#? &‘1%3‘5 %O)igp gn{j %lulftapr of %(:1 J(gé(sﬁ \?éﬁtl gﬂm for
ExXﬂnﬁieQ 2@-450@9 Dok @fp1 06, b irdtlicked WBsAplid}y GERCThaH, plessure
onpound of Fornula 16 with an amne or an acid tq

in w@buletvm stbsemeantly releasedr and) the wacnaRiXgHe Has analyzed via
uent.s..are su X o)
ehif] O ot R R el osveRlon S ¥R AR AR RGBT
a reduci ng agent, |ncIudpng}a-perchloropoly5|Iane such
as hexachl orodi sil ane. For a discussion of the use of
a perchl oropol ysil ane for stereospecific deoxygenation
of an acyclic phosphi ne oxi de, see K. Naumann et al.
J. Amer. Chem Soc. 91(25):7012-23 (1969), which is
here|n |ncorporated by reference |n |ts entlrety and

o T 1 o o o, -



conpound of Fornula 4 to a transition netal (e.g
rhodium. Step (b) generally includes reacting the
woanpmsrado of Fornmula 4 with a conpl ex of For muPaT/A82005/000642
which ligands L1 and L2 are, respectively, a diene or
anionic ligand as defined above, Ais a
negati vel y- char ged counterion as defined above, and m
and V& ONHOX2
a7 Bp iR G RRE T Ciptpey s WRARR2 KA NI = Bond)

Pesdphied &i @AdyME&g&Eyergmhtldmﬁ’[Préo&ma} Oetims {Fcpmmlrg33 The
pre-catal yst may proyide certai n advant ages over

e|ther the free IlggndA@ﬂgr Bﬁm@) or the chira

Fx atyst 2 auurRas i npkoveuocl HHP' I HPT T Ng, STOor agey,
W T o (e s T S e U

1 . A\ DUT oty ot o U1
2316 13 ARFe orM&mine B Acid ACIdeEQEhE @TGe FQ?#}
the chem cal transformati ons described throughout t he
24 speci f i&xH on Mey be &arriedEout usitiy sub3® anti a9
stoichionetric anmounts of reactants, though certain
25 react i @@,y benefit Hrom ufi ng OB ess20f ondIdR)
nore of the reactants. Additionally, many of the

26 reacti ers,pfi schased tiy oughomt thecHmEei figation,99 (R)
|nclud|ng t he asynnetrlc hydr ogenati on of the

corrpouwzo}?f F gy and Fg; mul ayoHTRY b car rgeg)

out at but partlcu reactions may require
the use hi g r or mer t er at s, dgpendi
reactl net yi 2ﬁpthe'T$§ Igeaddlggh
any reference in the dlsclosure to st oi chjone

291 ange, @#Enpe™Me ure fhnge, pklr@&ﬁ? et ¢7, mﬁ%ﬁ%s
t he i ndi cated endpoints. 17 [Rh(Ll)u%L2)n]

30 Pre- catGDybt SMenme VHhe dedired CB)CLor 20 97 (R)
(i?)-enantionmers of any of the conpounds discl osed

31 herei n ooy be fwgt her ¥enrichedd thr dlgh cl a$8i cal 94 (R)
resol ution, chiral chromatography, or

3o ecryst I}kzatm@g Forg exanple, thergpnpoungls of 99 (R)
For mul a or Formula 2 may be reacted with an

33ehantr%r(gr_call pure onpowg% (e gTHﬁaC'd B basggggo

yield a r |ast eors conposed o
S|ngle enantloner whi_ch ar gg par vi a,,,say,
34fracti &rfdE recr@%tallﬁiatlon r chr iﬁtogr&ﬁhy T eU@
desired enanti onmer is subsequently regenerated from
35t he app®@siti at ePdli ast dleoi sover. AdHHFi onalZly, t h2o (R)
desired enantioner often nmay be further enriched by
36r ecr yst@bjHizat i-8a i n dsuitatll e sol VEARt whe it i28(R)
avai lable in sufficient quantity (e.g., typically not

z7huch | gsg,dthan;ghout 83 % ee,z and i mHFONME CAses, M(R)
much | ess’t han about 90 % ee). Many of the conpounds

descrl di schosure, |ncIu gt
represgﬁ?g%:by or nulghl andﬁgg are capable9gR
fornrn r mac utrcal y acc table Its hese
% ncl udgcgtrﬁt hodt® i mi tlj’a‘ti on, e%m d ag tion 2-s{)al ts éé‘
(i ncluding diacids) and base salts. Pharmaceuti cal

40acceptaBDgﬁacrdfaddrthﬂn sal t incl THE nont@xi ¢ sg?zg
derived frominorganic acids such as hydrochloric,

41ni tri c,COk@spharirc, suMfuric,Zhydr oBHEM ¢, Wydr oi 38D,
hydrofluoric, phosphorous, and the like, as well

gonont oxi o ts jdgr i vedyf rom oz gani sveoHds, Zuch as9 (S)
al i phati c nono- and di carboxylic acids,
phefyt-—stbstttuted—at-kanmorc—acrds,hydroxy —atrkanorT
aci ds, al kanedi oic acids, aromatic acids, aliphatic
and aronatic sul fonic acids3—etc. Such salts thus
i ncl udesul fate, pyrosulfate, bisulfate, sulfite,
bisulfite, nitrate, phosphate, nionohydrogenphosphate,
di hydr ogenphosphat e, netaphosphate, pyrophosphate,
chloride, brom de, iodide, acetate, trifluoroacetate,
propronate caprylate |sobutyrate oxalate mal onat e,

. I . o,

U)
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bases, including netal cations, such as an al kali or
al kaline earth nmetal cation, as well as am nes.

waxenspisewo of suitable nmetal cations include, WPCHMBL005/000642

limtation, sodiumcations (Na+), potassium cations
(K+), magnesium cations (M2+), calcium cations
(Ca2+), and the |ike. Exanples of suitable am nes

I

sk
1

—Reude it tRegt—rtat o

Em#mmﬁdibgnzyletgylene aninéﬁdghlo§8BF%baigéz choefﬁ?
di et hanol ani ne__di cycl ohexYPHHE: n o R

43 - et hyCoblicaniidd, andHpr ocai fe. FEHOACHi scilssi on 265

useful acid addition and base salts, see S.M Berge et

44 al ., "@ogftracedlh cal Balts,"Z66 . EBOBsar mS&cL, ﬁgiﬁ)
(1977); see also Stahl and Wernuth, Handbook of

45 Phar mageytd cal;gal ts: gProper gi es, HolAecti o6, and 948)
(2002) . e may prepare a pharnmaceutically acceptable
aci d aggl £i on sal or base galt) Rypcontagging a 85

46conpou§gb%{free 6%?% (or freg acid) with a sufficient
anount of a desired acid (or base) to produce a (1S,2R)

nontoxic salt. One may then isolate the salt by
filtration if it Ihrpr‘ilnifafac f r-om-soltHi-eh—ar—bo

evaporation to recover the salt. One may aIsoUl -
regener ate t he e base.(pr. fr. ' i
S9SN LRhE e BN A ub e el aaR g
obté%éJ‘flr@H aﬂ%glg:}) ridBB-HRIE8S. o sdI@NinZeFthRqiRité Paketo ester (24
resulting K3 may vary from conpletely ionized to
mmadl) e NI O Z,dd0 nhel) ieMe@H(30insk) wasatired ap itokor 3 d.
may exi st in both unsol vat d sol %Ieﬂgfor ?nd as
Aftgrndveporaiyipcie s9lversnplese PilesV $4PHE: lodgRFiue o 8ve s
whi?é’él}?i]'de%ﬁi%h Qlﬁlﬂt‘éf‘edcalngt\%ﬁéﬁitﬁéhlgfo?&nh@% 50 fi)) UFhen
conpl éxes ere the drug and host are present in
consbinddCtilirateatdsivwashed with veteviaot bine and driechovessedivuseiiate.

| | tain t . ic, . .

s psogh BesRne Tt SRt g spiyion of
t oi chionet ki . StaLChi i

the BeGup g e sk an iRt TRE R ATk SadtipBume (BRI and

anlﬁklﬂrd&g Iacétil@ RhERHide96 ndL)l dhé emxtofe wasabfloadfbex®es, Thee J.
. e

blian, J. Pharni. ScL 6ﬁ&§):1269-88 Th
mixtag7ms subsshuintly soated 60 Rilipad dheaylaitesyiere sy aRarged qThe

|yl . |
GRS 5L BR SR GBSO T 2
wabiRiviith wasr (\Nehﬂ]la)ag NsHEN €26 mbierd ﬁg@;&ﬂ@ trdgi sdmeted,
enant | oners, an| laster nmers), | ma - pur
NaBGBb AN mLa g Dt 30 Bt TRomn VR B DS B s
anc?xgeaiidgﬁ sGhvahtH AfoidledThASSEaEeMBRIAAES BdsSehrofatogiphy on

meric forns,” where possible. Additionally, )
silicepdlanith £0apdaridexatie/¢thylscdisohasiambasesresneaii YRy tgyded

ted by F l v 2.8 d 32, i st
2 e brsanaeer b o sofale it oS Rprifedty
CO@%%%%&%ﬁqﬁgﬁgﬁdaaharnaceut|calIy accept abl e sol vates

€ hydrates and solvates in which the
cr y Tuble lVipzatidendesals\woé tie metiodmogysustd s dei¢rmyjne the

bstituted, e.qg. D20, .d6-acetone, .aVDNBO, et.g. l e
stepspohaEisthpoRfg At PTpas bt et SR Sl B po”
En%%ﬁ%%‘%%ﬁgﬁsg Wieh) 1Bk IdBRmMEd VAR hHBSGL (88 d HeBli dafried gas at

sO I'ncludes the corresponding acid addition
20381. tIn Tabled, $@blumor A’s referate@P ChirsibDex k8 E0rp s O, mmp and

di scl osed conmpounds al so_in¢l yde '

“CRUER BB P b RSB X FaPTt T R0 GhAR: ACr Lol
atomis replaced by an atom having the same atom c
nunber, but an atom c masssgifferent fromthe atonc
mass usually found in nature. Exanpl es of isotopes
suitable for inclusion in the disclosed conpounds
include, without limtation, isotopes of hydrogen,
such as 2H and 3H; isotopes of carbon, such as 13C and
1 C isotopes of nitrogen, such as i N, isotopes of

. o o o
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(anhydrous, 99.8%, MOH (anhydrous, 99.8%, and Med 2
(anhydrous, 99.8% were obtained from ALDRI CH.

wai2eqslogmB7aycl ooct adi ene) rhodi um (1) tetrafl uor ebOABL0@5/000642

was synt hesi zed according to a procedure in T. G
Schenk et al, Inorg. Chem 24:2334 (1985). Hydrogen
gas was used froma |lecture bottle supplied by
3P0 g SHAE LGRS Bindh %nFH%EEz?cﬁl K by18% pd/C
We%PIE% %rdeng pressure vessel “supplie YR by 6%
1nMk&ﬁhﬁk%ﬁﬂﬁﬁsofHU@UER%MMAGNETIC RESONANCE 400 MHz

1HNVR, -100NMHz nd .162 31P. N
gﬁ%fﬂt“ﬁ.s}?éf‘d’cé m\fmlﬁﬁailm%ﬂ%e@ﬁﬂ%’ﬂ%&ﬁ?@mg the
s1gﬁ§é‘f' %@fé&i rBlatibn @ﬁthmratu&/wa{w&%we% ift- ANBl %t alRFCORE. dyRm.

channel s, and a SM5-1 sanple changer by
64z9m7ARK(1939)3 anathyl \Eeﬁcetagadcé:tummytea[@dw |=eld8 A & 1.2, MaQt),

e R A e
ehi "‘e?@h%stellH ?&@ﬁ’cﬁ"ﬁ%ﬁlgﬁ@ QUi RfioUsi Ng

t1p angl e pul Ses recycl e del ay, and

meﬂl@psmamﬁm@[oc]@mr:e& Ol03t (c amsoMemm&athdtm iester, +T326e8 (c 1.2,
ui sition w ndow was typically 8000 Hz from+18 to -

Cfmlgpﬁhylﬁea@taémé@émhaﬂlewx@pm alane Attty Me@H), Lit.

I ne b ni Vi C ui o t|
+ e Cdores Rl PES SRR e BBt LB
c 653 Ci\qg@ﬁ? 1t > RpSi; S |35a%§tan§dc93§phél?ﬁpﬁ% a%ho%' pland
048 scans at a resol’ution of poi n Spectra
4766(G¢ 0.9hadeO¥i lnat40/5 @52. 16—|2Mé®H)n +235 to - 15 ppm
(Reference TNB at O ppnm) . Proton decoupling was

Sﬁabﬁe% S 5k %tsmamg%}%weéﬁee% At YR
V\E m n. o1P pecj4r§15 V\B§@3@CQL38r ed g | ng40_45

45- ree tip anqle Du ses, 1.0 s recycle delay. and
6€oboAans at a resquAlon oA 2 Hz/Apoi ntB Specdtral whdth

t 1y 48 K 00 t f
BEoENOEERor G Aci d 13 0 BERy . St on aB6ouMI ng Has
aR eht? drHQtS' ppus! y g7and, 3%%6"2 E?.p? bpeadenypg Va4 g9

ypi ca

ring proceSS|ng acqursition tine
MRBwﬁuéhﬁﬂwH%ﬂﬁﬁB SPEQTRENENNN 62e% Spagtrafstry 1482

under NhssLynx and CpenLynxVopen access software. The

LC t

ana el RBE el & R8s bl Qb ANE U the bipeidRh Slims,
sinpalapartielee shqiy 6,8 dani ded “tat Masyhefer o @eabiadt or whefluekkty

ioni zation with 80;20 ACN water as the sal vent.

of FiiaiE PRlEtH B conipd sleatiy dn ‘E?é%@theé”?ﬂ?l@cg Wadorpsgmele, reference

o GRONS i ey Ry AREL 1 oo 700
MOBHREMITOBRA

PHY Hi gh Perfornmance Liquid Chronat ography

HPL.C s perfor on_.a series.1100
( Chy{%i‘% el,”SF@finEfﬁé ab@qu ﬁs‘ggatlw pﬁntgr%?éﬁ% be illustrative

and Hd)t%@&ﬁ&tweq Wrﬁlr MR wil AP aspatddt ﬁ!)ech%to? ki1l §R @he-det
was PC control I'ed using HP Chenstation Plus Software.

updipreading Birecabove HésceiptiodP| Thevsaspgefrthe invertiansshngldatherefore, be

Chlra el C Iunn plied .CHI ECHN ES
R BT SR (o1 TR TR BT Mo Ay Sho Rl be

deﬂ%ﬁﬁfn@dl e r&areﬂceltmha %ﬁen&'éﬂlﬁﬂlssa_ 16y #4HGheefilli BRI t h
an FID detector with electronmeter, a nodel 1061

equisielreis (oBDichvehTlaims e ¢mijtledt dhe disclasdes of rdlzticles and
split/splitless capillary injector, a relay board that
noni tors four external events, and an inboard
printer/plotter. Gas chrondsography was perforned
using 40 mx 0.25 mm CH RALDEX G TA or B-TA col ums
suppl i ed by ADVANCED SEPARATI ON TECHNOLOQ ES, | NC
oron a25 mx 0.25 nm coati ng CH RASI L-L-VAL col um
suppl i ed by CHROVMPACK. EXAMPLE 1. Preparation of

(2-{[(di-

I T T T T Y



i medi ately upon addition. The tenperature was

mai nt ai ned bel ow 20C during the transfer. Foll ow ng
wadadistsma1p t he reaction was stirred at OOC f or PEThB2009000642

this solution was added BH3"Me2S (14.4 ni, 152 mmol e)

over 10 mn while maintaining the reaction tenperature

bel ow 200C. The reaction was stirred for 1 h, after

whi ch .it ; ' L
B, RS S Qo gl bR
heréixtbyaefeathcwirt theirefdfety( i ¥60alhpyrpesesl t he conbi ned

organic |layers were dried over MgSO4 and filtered.

Vol atiles were then renoved on a rotary evaporator.

The residue was recrystallized fromhot heptane to

yield the titled conpound (racemate) as a white

crystalline solid. The solid weighed 25 g (63 %; np =

150- 152C; 1H NMR (400 MHz, CDCI3) 6 1.88 (t, J = 12

Hz, 2H), 1.56 (d, J = 10 Hz, 3H), 1.33 (d, J = 13 Hz,

9H), 1.27 (d, J = 13 Hz, 9H), 1.19 (d, J = 13 Hz, 9H),

0.61 (br g, 6H); 13C NMR (100 MHz, CDC 3) d 34.29 (d,

J =25 Hz), 33.41 (d, J = 25 Hz), 30.00 (d, 25 Hz),

28.30 (s), 27.89 (s), 25.21 (s), 9.12 (dd, J = 21 and

15 Hz), 6.52 (d, J = 32 Hz); 31P NMWR (162 M1z, CDd 3)

d 49.70 - 48.15 (m, 33.03 - 31.56 (M. Anal Calc'd

for Cl4H38B2P2: C, 57.98; H, 13.21. Found: C, 57.64;

H, 13.01. EXAMPLE 2. Preparation of (/?)-(- )- and

(S)-(+)-(2-{[(di - -butyl-rhosphanyl) -

nmet hyl ] - met hyl - phosphanyl } - 2- et hyl - pr opane) - di bor ane

(Formula 21 and 22) 21 13 22 The (/?)-(- )- and

(,S)-(+)-enantioners(Formula 21 and 22, respectively)

of (2- {[(di-

- but yl - phosphanyl ) - net hyl ] - met hyl - phosphanyl

}- 2- net hyl - pr opane) -di borane (Formula 13) were

separated by HPLC using a chiral preparatory colum

and conditions noted in Table 2 below Since a

preparatory-scale Rl detector was unavail able, R

detection could not be used to nonitor the retention

tinmes of the enantionmers. Instead, the solvent was
fractionated using a fraction collector and the

i ndi vidual fractions were assayed by HPLC using a

chiral analytical colum and conditions provided in

Table 2. Retention tinmes for the R- and S-enantioners

were 6.8 mn, [(X] 24 D=-5.5(c 0.5, MOH), and 8.2

mn, respectively. Table 2. HPLC Conditions for

Separating and Anal yzing the Enantioners of (2-{[(dit-

but yl - phosphanyl ) - net hyl ] - net hyl - phosphanyl } - 2- net hyl -

propane) - di borane Preparatory Anal ytical Columm Daice

Chiral pak AD Dai cel Chiral pak AD (250x20 mm 10 nmj

(250x4.6 nm 10 mm) Mobil e Phase 99. 25:0.75

(hexanes: | PA) 99.25:0.75 (hexanesrl PA) Flow Rate 9

niL/mn 1 rnL/m n Detector None RI (35C)Col um

Tenperat ure 30C 30C Concentration 2 ng/nm 2 ng/nL

Di | uent nobil e phase nobil e phase Injection Vol une 500

mb 25 nL Run Tinme 20 min 13 mn EXAVPLE 3. Preparation

of (R-2-{[(di-

- but yl - phosphanyl ) - net hyl ] - met hyl phosphanyl } -

2-met hyl - propane (Fornul a 5) DABCO Tol uene 21 (2?)-(-

)-(2-{[(di -

- Butyl - phosphanyl ) - met hyl ] - net hyl - phosphanyl } - 2- net hyl

propane) - di borane (Fornmula 21, 290 ng, 1.0 mvol) and

DABCO (135 ng, 1.2 mmol) were dissolved in degassed

toluene (10 nL) at 20 0OC—3khe solution was stirred for

4 h at 80C. The solvent was renoved invacuo and the

resulting residue was extracted wth hexane (3x20 niL).

The conbi ned organi c extracts were concentrated and

dried producing

(R -2-{[(di-t-butyl-phosphanyl)-nethyl]-nethyl -phospha

T o "~ ~N= A A



Hz), 16.09 (dd, J 32 and 25 Hz), 26.63 (d, J = 14

Hz), 27.95 (dd, J 23 and 3 Hz), 29.73 (d, J = 14
woizdos/088746 (dd, J 13 and 4 Hz), 31.70 (dd, BCEHIRB05/000642

and 9 Hz), 32.16 (dd, J = 23 and 3 Hz); 31P NWR (162

MHz, CDC 3) 5 -13.66 (br m, 18.35 (br nm.EXAVPLE 4.

Preparation of (5)-(+)-(2-{ :

[ (di -t-butyl -phosphanyl) - net hyl ] - net hyl phosphanyl } -
WI@A‘F‘TS?X'A gpe) - (1, 5-cycl ooct adi ene) rhodi um (1)

tetrafluroborate (Fornmula 23) - BF A solution of
(R -2-{[(di-t-butyl - phosphanyl ) -net hyl ] - net hyl - phospha
nyl 1} - 2- Ametthed ofpnelgng e désied gndraiofer 662 ngmpoundsfnmol )
in.THF (5 m.) was added drop wise to a solution of

) 2] BF4 (102 ng, 0.25 mol) in MeOH (10 nlL) at

20Cwith stirring. After addition, the reaction
m xture was stirred for Rth ang3sol vent was renoved
invacuo to provide a red solid/ Recrystallization of
product from warm THF provyde
(S)-(+)-(2-{[(di-t-bugdl=phosphgnyl)-met hyl]-nethyl -ph
osphanyl } - 2- net hyl propane) - ( |, 5-cycl ooct adi ene)
rhodium (1) tetrafluroborape (Fornmula 23, 89 ng, 64 %
as a red crystalline product. [aJ24 D = +52.4 (c 0.9,
MeOH); 1H NWMR (400 MHz, CDAI3) d 5.63 - 5.51 (m 2H),
5  or Splaimpdeutisglly2ddreptahld Bomplex 328, {oivatd df)hyddatd thefedf,,in Which

17 and 10 2.49 - 2.25 4H) , .21 - 2.09
(m ﬁ41—s|)(;11-6 it ‘%&?dﬂjﬁ@y ; C%ﬂf‘ﬁ‘%b“?g&’(nd% J = 14 He,
9H), 1.38,{ Qk%ﬁrbl)ﬁyﬂﬁﬂﬂno? bbhinol arhihol @y 6 alkyl, &85 sl ylaRifo,
13C NMR (100 Miz. CDO 3) d 100,20 (dd°3J = 9 and 6

Hz), 97. AAnbddand-Cogalkahdabokiz)or -00; 98 (t, J = 8 Hz),
92.27 (d,” J = 8 Hz), 37.68 (m, 36.04 (d, J = 9 Hz),

32. B2is(Qyy,aligmowis Cf s plkoSabbnyls parb@0y, 09—CO~Y; = 5 Hz),

! \ )
0 bl g Pl hin B B S
d -3.97 dc, ) al‘K'yll 3BPRARBKH ROother are @&§ §lk£1ﬁ’é11’iy1§] = 126

Fo

and 56 Hz). al “Calc'd for 1H42B1F4P2Rh1:" C, 46. 18;
H, Xiys! tad; ~(@l-46r bondiHand7. 19. EXAMPLES 5- 9.
Preparatj.on. of chiral conpounds (Formula 2) via

asy ?Fﬂgnhydrogenation of prochiral substrates
the(n¥hdddcnptisingsi Ng (S) - (+) - (2-{[ (di -t-butyl phosphanyl) -
met hyl ] - met hyl - phosphanyl } - 2- net hyl - propane) - (1, 5- cycl
15 oocteagfingrregompeyafl gipumyule 8¢ r af | ur oborate (Fornul a 23).
Catalyst, H2 Table 3 |lists substrates (Formula 3), ee,
and absol ute stereochem confsi guration of chira
products (Fornmula 2) pre a asynmetric
hydr ogenati on using chiral al yst precursor,
(5)-(+)-(2-{[(di-t-butyl - ]
sphanyl } - 2-net hyl - propa , B-cycl ooct adi ene)
rhodi um (1) tetraflurobora%e (Formula 23). For each
entry in Table 3, the catalyst precursor (0.01 nmole)
was di ssolved in degassed MeCH (1 nL) in a
wi {yfhfoﬁéh MOhe BresEic@DP W CRird RaMB)st BA418 BRcoMIdInd BE
atfachnents necessary to connect to a |lecture bottle.
Forppda 8uasdtrate (1 nmole) was first dissolved in MeOH (4

m.) and then delivered to the.catal yst.-Ne sol utign
i so B ey S e B Sb G TG {ibro sbiiRe it
20 acc@@taﬂ%isalﬂ%om'ﬁl&, §dlmebﬂh§di&e§0”p| etion of reaction was
determi ned by the cessation of H2 gas uptake. Table 3.
Enanti osel ectivity of Chiral Conpounds (Formula 2)
Prepared via Asymretri c Hydrogenati on of Prochiral
Substrates (Forrmula 3) Exanple RL R2 R R4 X ee Config.
5 AcNH CO2H H H Bond >99-%R 6 AcNH CO2H Ph H Bond >99
%R 7 AcNH CO2Me H H Bond >99 % R 8 AcNH CO2Me Ph H
Bond >99 % R 9 AcNH CO2Me - C5H10- Bond 99 % RFor each
of the reactions shown in Table 3, enantioneric excess
was determ ned via chiral GC or chiral HPLC. Table 4
provi des details of the ee nethodol ogy. To determ ne

- s r o p—




D= +16.4 (¢ 2, MeOH), B. D. Vineyard et al., / . Am
Chem Soc. 99:5946 (1997); (S)-

woaoewstogfaoycl ohexyl gl yci ne nmet hyl ester [a] 20 =Pe#/182008000642
=0.13, EtOH), M J. Burk et al., J. Am Chem Soc.
117: 9375 (1995). Table 4. Conditions for Determning
Enanti oneri c Excess Exanples 5 & 7 Exanples 6 & 8

Ex . um
sSSP e i Plol (nsliRh
metht ﬂvfﬁdug(l Phosphofud Btom)s, Melvhirel 1Bfzad daving 0 syudtma/rhpiksaneed-by

w Rate - 1 niL/mn - Colum Tenp. 120C 3Q0C 145C
Foﬂﬁﬁ%ﬁ%ntratlon - 2 nmg/nL - Retention time-i? 10.5 min
11.6 mn 11.3 min Retention time-5 11.0 mn 17.7 mn
12. 0 m nEXAMPLES 10-13. Preparatign of a chira
pregabal i n precursor (Fornula Zggzgga asymetric

hydrogenation of a prochl a; su te (Formula 24)

using (S)-(+)-(2- {[ d
- but yl - phosphanyl ) - ]- neth hosphanyl } - 2- net hyl

- propane) - (1, 5- cyclo ct adi ene) r 0 |un1(l)
tetrafl uroborate (Fornmula 23). + Catal yst,
Z- BUNH3 J- BUuNH3 24 25 Tabl e é lists catalyst (or
catal yst precursor), substrate concentration (in MOH,
1SLE 5 3r gacH i t { ime to
5 and bR RS B4 ROnTERRERDME By MoRA BFORR 2
(S)-3-cyano- 5 nethyl-hexan0|c aC|d - but yl anmoni um sal t
( Foz.mul aA2fdthod &f raslymgre tompounddrd dgemanilon of
3-cyano- 5- net hyl - hex- 3-enoi ¢ aci d tbutyl ammoni um sal t
(Formul a 24). For each ent in Table 5, the substrate
(Fornul a 24, 100 g, 442 é) was wei ghed into a
hydr ogenati on bottle in a\r. The hydrogenation bottle
was then transferrq% to a ebox ([@2] < 5 ppm. To
the substrate was a 8 d degassed MeOH (500 L) with
stirring to dissolve . The requisite
anmount of catal yst ppecursor- /either (5)-(+)-(2-{
[ (di-t-butyl phosphanyl) -
met hyl | - met hyl - phosphanyl } - 2- net hyl - propane) - (|, 5- cycl
ooctadiene) rhodi um (1) tetrafl uroborate (Fornula 23)
, )-Rh-Me-DuPhos- was added to the substrate
N HeSFek
or f‘ e%@a?%ﬁygér o g e A PR o et
coﬂ@ﬁmﬁﬁ(r) coat ed nagnet. The pressure of the reaction
was mai_ntai ned at@?%ﬁ&gi H2. The time to the
confraetingmc@RPUad WAl measur ed by the cessation
of H2 gas uptake. To determ ne enantioneric excess,
the chiral pregabalin Nrecursors (Formula 25 and its
mrror inmage) were aci ied in-situ wth 1IN HO . The
organi c conponents were &xtracted into Med 2. After
dryi ng over MgSO4, the vo N es were renoved invacuo.
The carboxylic acids gerg treated with
trlnethyIS|Iyldlazongthane to/convert themto their
correspondi ng nethyl esters, “which were subsequently
anal yzed using capillary GC (Astec GIA (30 m), 1400C,
isothermal, t1 = 8.8 mn,tg = 9.5 mn). Absolute
Configurations of the chiral pregabalin precursors
were determ ned by conparing the order of elution to

a coffespohtiap 7 is@hechf Sl&ffﬁﬂr@pdmﬂd iohPorSadnb, @urmikiuee theESGANRILE
14. Preparation of

hygrogen netbepresqies &ph Phisl srigsh toisld promppimdRifoTRER Tl a
27) 1. MeMgBr 2. Sul fur 26 27 D chl oro-
- but yl - phosphi ne (Formula 26, 10.0 g, 62.9 mml) was
di ssolved in THF (100 niL)—8gder N2 bl anket and the
resulting solution was cooled to GOC. MeMyBr (16.5 g,
138 mmol ) was added via syringe over a 10 mn period.
The addition was exotherm c. The reaction was war ned
to RT and then sulfur (2.22 g, 69.2 mvl) was added in
one portlon Wi th generatlon of heat. After stlrrlng

r ' " . I I T o I 1




EXAVMPLE 15. Preparation of 2-[(di-
- but yl - phosphi not hi oyl net hyl ) - met hyl phosphi not hi oyl ] -
wa@a-20mst08yd7e pr opane (Fornmula 14) | . LDA 3. Sul f BCTZB2028/000642
A flask was charged with diisopropylamne (74.2 g,
102.8 nmL, mmol) and THF (100 nlL) and cooled to - 10C
under argon. To the solution was added n-BuLi (44.8 g,
280 ni, 700 nmol) via g dropping funnel while
mai ntai ni ng the tenperafure bel ow 00C. To the
resulting LDA solution s added, under argon and via
a droppi ngfunnel, a sol uty
2- (di et hyl - phosphi nagt hi
(Formula 27, 50.07 R . di ssol ved in THF
(300 nL). During the additiod, the tenperature stayed
below - 5C. To this solution was added, under argon
and via a dropping funnel,7a sol uti on of
chl oro-di -f-butyl phosphine’ (60.2 g, 333 nmol)
di ssolved in THF (80 nmL) during which the tenperature
sta bel ow. - .. Ih I. O ] Xt j
g Ay g of "Gk Tl SR el B bl s
con?ﬁseé 2 QRirallsatd bbida iatitadsifibm ghetalh ehrbwtiysiosfhores dehguhe
5C. After the addition the pH was about 2. Sul fur
chiral igandhavwa sirpstuye watesentedby Farogta4porti on and t he

reaction mxture was stirred overni ght w thout
cool i ng. The organic |ayer maifZEEarated and t hen

- met hyl - pr opane

washed with 6 N HO and then w distilled HO The
aqueous | ayer was extfh@tgd Wi t OAc. The organic

| ayers were conbined a with brine, dried over
MpSO4, filtered, an tripped ifivacuo. The residue was
slurried at 400C in“I PA (60 nlL)/ ahd cooled to 5C. The
solid was collected and washed triree times with | PA

5 and then dried invacuo at f&T overni ght. The procedure
yi el ded 2-[(di- -butyl phosphi not hi oyl net hyl) -
met hyl -.phosphi not hi o - 2- et hyl -.propan Fo la 14
e PAyiRES i Fopbrdtahs Formepuof BpARARE Rl fndobha

of FégR@g gt ion of (R)- and

(S)-2-[(di-t-butyl-phosphi not hi oyl net hyl ) -
met hyl - phosphi not hi oyl ] -2 t hyl - pr opane (Fornul a 28
and 29) 29The R- and S-enantioners (Formula 28 and 29,
respectively) of 2-[(di-t\butyl phosphi nothi oyl net hyl) -
met hyl - phosphi not hi oyl ] - 2/net\yl - propane (Fornul a 14)
wer e separated by HPR i ng iral preparatory
col umm and conditions noted in Table 5 bel ow. As noted
in Table 5, HPLC was al so used to check chiral purity
and chem cal purity. Table 5. Separation and the
Anal ysis of the Enantioner$§ of 2-[(di-
- but yl phosphi not hi oyl net hyl ) -

P b Rl e copbiT ol B AE ot g the
10 colBinsfl of HoralaP@kndai cel Chiral pak YMC PackPro C18 AS
5

0x20 mm AS’(250x4.6 nm (150x4.6 nm 3 nmm) 10 nm)
10 opjonvdiyichevePtiasde sompauridyd FormoSair@prgiedhtojian 9: 1

H2Ove bile ase - - G adient (A 100 % 100
Ph@%@%%ﬂiyg%$8?g%§ompﬁexs%l? g/‘?lg#a %F Yﬁriﬂtlebr ation - - 60%
Afor 8 mn Flow Rate 7.0 nL/mn 0.3 nL/mn 1.0 nL/mn
I nj gct i OMhY@ddiRl of cliim2) wiikreDtheofpb@rl (fIFoZhblaréis 2 base
nm 215 nm Col umm Tenp. RT RT RT Run Tinme Stacked
additipe ealt ehkcBmoni-methsl-hen3wnoiegeidt i br ati on One every 10
mn Diluent 1PAITPA 1:1 H2OMeCN Concentration | Org/ nL
0.3 mg/nmL 0.25 ng/nL Retention time-i? 12.8 mn -
Retention time-5 18.6 m ns9Recovery/Purity-i? 4.925 g
100% (Area) 100% (Area) Recovery/Purity-S 5.241 ¢
99. 85% (Area) 99.97% (Area)




- Al -EXAMPLE 17. Preparation of (5)-(di-

- but yl - et hyl t hi o- phosphoni unyl - net hyl ) - tbutyl -
wortdsog7atet hyl t hi o- phosphonium di -trifl ate (ForauiiB89)00642

MeOTf Dichl oroethane 29 30 (5')-2-[(di-

- but yl - phosphi not hi oyl et hyl ) - net hyl - phosphi not hi oyl ] -

2- et hyl propane (Fornula 29, 5.10 g, 15.6 mmol) was

di ssol v in %ﬁ;ﬁx 2
triTlate %éo309g, gnﬂg%§mas agg)gh%of e ?iﬁ%on.

cyah68-h&BFLARB-Bhotta Butylesmibainkesaid under argon and
stirred at RT. After 10 min MS showed only

nono- net hyl ated prqduct. The reactiqn was Sti
overni gk TR TBHCRE pFERDICE Bicecaact FopREtFd o S thiva

' h U86nd havin
e B B e e
5  astiuetae vapcesancd by oathulRf, t o yi el d, after drying,
(5)-(di- t-butyl-nmethylthio-phosphoni unyl - net hyl) -
- but yl - met hyl - net hyl t hi ophosphonium di -trifl ate
(Formula 30) as a white solid ( 0 g 67 %yield).
of (/?) -{[(di-
T t hyl phosphanyl } -

EXAMPLE 18. Preparati
t - butyl - phosphanyl ) - met
2- et hyl - propane) - di 21) 30 21 (~- (D -
t - butyl - met hyl t hi o- ghosphoni umyl -yet hy”-
- but yl - met hyl - net hyl t hi ophosphonium di-triflate (2.005
g, 3.063 nol) was slurriedf in THF (25 nL). Using an
ice bath, the reaction m xture was cooled to OC under
argon. LiBH 4 (0.400 g, 18.4 mmol) was added vi a
thednadhgst GREDECSEISR]  whi | e nalnta|n|ng the tenperature
bel I rhNng the
add% é%%gi@?ﬁﬁ Rﬂﬁ |t|o aﬂﬁﬁg¥§§gg%§?h was renoved
and the reaction mas stlrred overn|ght at RT. 1H NWR
showed t hat sone startlng mat et i remai ned. Additi onal
Li BH4 (3 nL) was added.:|No das ution or exotherm

was observed. The reéETPQn/antu was stirred
over ni ght wher eupon_it/was d%?gfd conplete via 1H NVR

The reaction solutio s coofed in an ice bath and
quenched with 1IN HO “(15 nlL). Vigorous evolution of
gas was observed. Et OAc wak/ added with stirring. The
organi c | ayer was separated and washed with 1N HC and

H2OQ. The aqueous | ayer was extracted with Et OAc. The
10 to yeldsi geaponng aﬁF@mlua%f\gh%@Péi iBHa U BT B¥YETR; Ay | ed

ove ; r to yield
(i7:mggé§??c§&%éq§&%QFo a4ﬁ§gﬁﬁgﬂh&¥ﬁﬁﬁ?-nethylphosph
anyl }- 2-nmet hyl - propane) - di borane (Fornula 21, 0.492
g, 85 % W @kadyst oEpm-naitzdym compEsices shive digaret boumidied
usi ng t anal y |c roced e de f%ﬁg d in T ble 2,
trapppmeL ol 06}8 alorgy g RERE @ SHUFBF
57.98; H, 13. 21 Found C, 57.64; H,
rq%%ég%Q%%XAﬂ%§E4ig Prepar ati on of
(i1?)-(2-{[(di-t-butyl-phosphanyl)-nethyl]-nethyl phosph
anyl }- 2-net hyl - propane) - di - (chl/or oborane) (Fornul a

31) Ethyl ether 21 31
(i?2)-(2-{[(D -t-butyl-Bhpeph | )>net hyl ] - met hyl - phosp
hanyl } - 2- net hyl pro 2" thbor Fornul a 21, 0.200g,
0. 690 mmol ) was placgd\in a thi wal | ed tube equi pped
with a #15 ACE thread. To the tube was added 2M HC
(0.438 g, 12 nmol) dispersgd in ethyl ether (6 ni).
Argon was bl own over the headspace a&nd the tube was
sealed with a #15 ACE plug equi pped with a TEFLON(r)
gasket. The contents of the tube were heated to 85C
for 12 h and then cool ed tgoRT, yielding (i?)-

(2-{[ (di-t-butyl-phosphanyl)-nethyl]-nethyl -phosphanyl
}-2-net hyl - propane) -di - (chl oroborane) (Fornmula 31) as
a white solid. Since the reaction evolves H2 gas, care
was taken to prevent over pressurization of the tube
durlng and after reactlon The solvent was reaned vi a

. . o o ) T 1
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(1I?)-(2-{[(Di -t-butyl - phosphanyl ) - et hyl ] - net hyl - phosp
hanyl } - 2- net hyl propane) - di - (chl or oborane) (Fornul a

wGO200508B70g, 0.5 mmol) was dissolved in MeOH ( Bcwind20as16h0642

cooled to OC. To this solution was added drop w se
Et 3N (505 ng, 5.0 mmol ). After addition, the m xture
was warnmed to 200C and stirred for 30 mn. MeOH was
renpved jny . j - | exane
(20 i} MR e R0 CHEBIERE B04 itnibobl 2203
Foradith 3pncentrated to produce (R)-2-{[(di-tbutyl-
phosphanyl ) - net hyl ] - met hyl - phosphanyl } - 2- et hyl - pr opan
e (Formula 5, 66 ng). 31§1& 1H,NVR showed smal |
i mpurity peaks. The chiraf\ligand (Formula 5) was
di ssolved in THF (5 nL) and|added drop wise to a
sol uti on of [Rh(CCD)2]1854 02 ng, 0.25 mmol) in MeCH
(10 mL) at RT with stirrixig. A*%ter addition, the
reaction m xture was stirred for 1 h. Solvent was
removed i nvacuo to provi dé2a red solid.
Recrystallization of the solid fromwarm THF provi ded
a red crystalline product. The cryst al e shed.
or §phapmaseptinalyAreatinDE Ryt sl Rl et i Shicn
pr ofUGEC, ¢ alkyl, Cy.7 alkanoylamino, Cy. alkoxycarbonyl,
(S)-(+)-(2-{[(d1| -t-bu?lyl -phosphany?,)-me hylé- met hyl - ph
osphany| C}.s @kenstchspopylemine pmind, aBinoyci.odktladi-edkylamino,
rhodium (1) tetrafluroborate (Fornula 23, 89 ng, 48 %
yi el d frexngioyang-&p-palky, catbgyy, o1 (€0 %6, MeOH);  Anal

Cal ¢’ c21 B F4P2Rhl. : C, 46. 18; 1Z.75. F d:
o B0 alknoy 61 RkRRIATSRY. bk & ToReeF
P - )

(71 B foopiyaparyn o otttz
29 HexachlybCodnlkyl, anB” @&l B” tpgethemarefrnt plkarssliddded vi a

syringe a.soluytion o 5)-2-[ (di -
- bu#‘(}?-‘ﬁf’i@sﬁ rmﬁ%‘o% %&?‘@%‘)“fmﬁ hy! - phosphi not hi oyl ] -
2- mgtibyleagropane (Formula 29, 0.5 g, 1.5 nmol) in
degassed toluene (5 nL). The solution was heated with
thegnéthed eampsisi®®C for 3 h after which a yell ow
precipltate had fo . -The m xture was then cooled to
mﬁeggtan%%%%oélgdl?;ﬁg owgg’addi ng 6.5 N NaOH aq (8 nlL)
Wth stirring while nmaintaining the tenperature of the
reaction bel ow 70C. AfteRNaQR*%addition, the mixture
was stirred for 1 h at 5Q0Cyuntil the reaction mxture
turned clear. The orgap c phase was separated in a
separatory funnel and g s phase was washed
with diethyl ether (2x15 ). The organic | ayers were
conbi ned and dried over A, filtered, and
concentrated i nvacuo to provide (R)-2-{
[ (di-t-butyl phosphanyl) -

wilih ek B b RGP AR L e SRR RE T 2
Foph@laphj &id was used directly in the rhodi um catal yst

formation step (Exanple 22). without further X
pur PPilenaily spnverting the epapanid i Fepmpla 82anta @ nhaBRasky iy
.up to 2.2 g of starting

ac%%éﬁvgg p?%égﬁnéﬁgggg)o?ﬁ@rggg of starting material, and
10. &hereix ths tchirdlicagl yyat@nprades a chisal [lighmgboundyo eltwssiodén 82
0 0 0 i
m A)l élgsfgpg/% plg}gglgj?rg{ g/%)m%,,%;g gl%tri%l Eﬁg@ﬁ/d ha%l\épsLtEJctzu%é represented by
FO'EHMBW - phosphanyl ') - met hyl ] - met hyl phosphanyl } -

-net hyl - propane) - (|, 5-cycl ooct adi ene) rhodi um (1)
tetrafl uroborate (Fornmula 23) A solution of
(i?)-2-{[(di- —61—

- but yl - phosphanyl ) - net hyl ] - net hyl - phosphanyl } - 2-

nmet hyl - propane (Formula 5, 0.32 g, 1.2 mmol) in
degassed THF (5 nlL) was added drop wise at a rate of 1
m./mn and at RT to a solution of [Rh(COD)2]BF4 (0.49
g, 1.2 mml) in degassed MeOH (10 nL) with stirring.

AL +
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rhodium (1) tetrafluroborate (Fornula 23). Catal yst, H2
Solvent 33 32 Table 6 |ists substrates (Fornula 33)

wandstoeed7o doubl e bond stereocheni cal confi gur aCTAB2005/000642

hydr ogen pressure, solvent, ee, and absolute
stereochem cal configuration of chiral products
(Formula 32) prepared via asymmetric hydrogenati on
using chiral catalyst precursor, (S)-(+)-(2-{[(di-

- but yl - phosphanyl ) - et hyl ] - net hyl phasphanyl } -

2-met hyl - propane) - (1, 5- cxcl ooct a e) rhodium (I)
tetrafl uroborate (Fornul Eﬁ%(/ r each of the entries
in Table 6, the cataFg;Ki/re urégyigExanples 23- 45,

0. 005 mmol ; Exanple 4 025 mmo) ) “and substrate
(0.50 mmol , were dissolved in solvent (2.5 nl)

ina Giffin- Vbrden pressuredvessel, which was seal ed
and pressurized to the desired pressure of H2. The

m Xt ur e wa y.stirred with a PTFE co
and g Rt R %é?c ﬁn@nﬁﬂé Fopnuie aeasddimef 580 Ii“H’i?lSlS mi n
for Exanples 23-45; 6 h for Exanple 46, as indicated
by gapi | Tﬁé%et@@l of éﬁﬁﬁodé%fera%§ k&3 bl Y hehdehty B A@%up 1
subsequentiy rel easéd, and the reaction m xture was
meiahu)lnyz Edoupi Zimetal ival a pmaty PrOolige ipheorpecemdary ammonium
conversion to product and enantioneric excess. Tabl e 6.
Ofnanti osel ectivity of Chiral Conpounds (Formula 32,
R*=AcNH, X=Bond) Prepared via Asymretric Hydrogenati on
of @r ochTk@ineBoebi sy dlewfreltias 330 8 RVFAeiNtho@BBItibh metal is
Exanple R2 R3 R4 A efin Sol vent H2 ee, % Config. psi
thodigit.i g. 23 CO2H Me H E MeOH 20 99 (7?) 24 CO2H Me H E
THF 20 99 (R) 25 CO2H Me H E EtQAc 20 99 (R) 26 CO2H

G‘&ﬂq@&%@}_’ﬁ%&é&i&s (%1%99@ I8 »bhém%ﬁ%}%%&%%arﬁ@

coﬁ;ﬁ)se@@n GeRHoMer khvingHR @ cRird Gepddsef i)l bg Fo@@@mSMe H Z THF
50 94 (R 32C@HMEHZTHF699(R) 33 CO2H M H E/Z
THF 20 9 (R (1:1) CO2Et Pr H E THF 20 99 (R) 35
COREt Pr H Z THF 209 (R) 36 Et /-Bu HE THF 20 9
(RN 37 COREt /-Bu H THF 20 9 7?) 38 CO2Me t-Bu H E

THF 20 99 (5) 39 Et THF 20 96 (S) 40 CCORE
/-Pr HE THF 20 99 (5 %P H Z THF 20 78 (5)
42 COREt /- Pr HZI\/EC]—|2069( anple Rz R5 R4

Qefin Solvent H2 ee, % Config. psi Config. 43 CO2Et
/-Pr HZ EtOAc 20 84 (5) 4% CO2Et i-Pr H Z Et OAc 50 66
(S) 45 CREt i-Pr HZ EtQAc 6 92 (S) 46 CO2Et -C3H6- Z
THF 50 85 (1S,2R) Each of the Z- and E-

andparpeseafzabpud % igsaiarut ed acrylates (Formul a 33) was
obtalned froman appropriate b-keto ester. A solutlon

he v 8guldbi B Rakfh 9 BatSlenkfbolloh ) Mo ARAC |

Foﬁmﬂaa d. After evaporating the sol vent, chloroforn1(50
nm.) was added to the residue to give a white solid,
whi ch was filtered and washed with chloroform (2 x 50
nm.). The conbined filtrate was shed with water and
brine, and dried over sgdlun1s ate. Evaporating the
sol vent provided a b-a }QQVB/ ubstituted acrylate. To
a sol ution of
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the b-am no-b-substituted acrylate in THF (24 nlL) was
added pyridine (12 nL) and anhydrous acetic anhydri de
wO02605r08)370 The m xture was refluxed for 18 h. TRET/IB2005/000642
m xture was subsequently cooled to RT and the
vol atil es were evaporated. The resulting residue was
di ssolved in EtQAc (40 nlL) to give a solution, which
wa shed. MAth water (20 nL), IN HO (20 ni), 1M
the Rﬁ%ﬁg% OFPHSHE) , saturated NaHCOB (20 ni), and brine
( 30eidiing dEﬁgqﬁﬁh@beWHmﬁ§9drled over sodium sulfate
and reS|duaI sol vent was evapor at ed under reduced
pressure. Fast chromatography on silica gel with 5:1
and 3:1 hexane/ et hyl acetB.e/nDblle phases,
respectively, provided.Z- gpd E-isoners of the
b-acetanido-b-substitu{§y<§c\y1ate whi ch were
confirmed by conparison/of \1H NVR data. Table 7
provi des details of the nethodol ogy used to determ ne
the stereochem cal configugation of products fromthe
" reactions shown in Table 6. Endntioneric excess (ee)
was determ ned via chiral GC using a heliumcarrier
witBagoaipodtt eFormufa Mabl e 7, "Columm A" refers to CP
Chirasil-Dex CB (30 mx 0.25 mm and "Columm B" refers
to Chiral Dex-gamma-TA (25m x 0.25 mm). Racem c
product swere prepared by drogenati on of

correspondi ng enani nes cat ed by 10% Pd/C in MeCH
under 50 psi of H2 at REfwr 2h. Absolute
stereochem cal configurati re determ ned by
conmparing the signs of optital rotation with
literature values given in G\ Zhu et al., / . Og

Chem 64:6907-10 (1999): nethyl 3-acetam dobutanoat e,
5 [a]D 20 = + 8.09 (c 1.24, 1eOH), lit. + 21.4 (c 1.4,

CHA 3); ethyl 3-acetam dohexanoate, [a]D 20 = + 18. 26
(c.1.02, Me et hyl ester, + 42.8 (c 1. 86,

Uanﬁéqgmnmﬁﬁé}?go 3 i do- 4- nethypentanoate, [a] D 20
=+ 9.05 (c 1.15, MeOH), lit., ethyl ester, + 52.8 (c
1.2, CHG 3); ethyI 3 ac Gan1do 5 nethylhexanoate [a] D
20 = + 24.44 (c O + 44.6 (c 1. 56,
CHA 3); nethyl 3- acefaﬁp o- thylpentanoate

[a]D 20 = + 4.86 (c 0. lit. no report; ethyl
3- acet am do- 3- pheny panoa OCD] 20 = - 47.66 (c
0.91, MeOH), lit. - . Table 7.

Condi tions for Detern1n|ngrﬁnant|oner|c Excess vi a

Chiral GC Exanpl es 23-33 34-35 36-37 38 39 40-45
Colum A AABAAColum Tenp., C 125 108 115 135 145
whi28n fRetoenipoond of FamSla fisnredted Wik 86e 00D r8acTign Aithghe
14. 89 Ret ent o% %g R .mn 8.21 éﬁ 69.@7 9.19 d
comgouyil @F%@u SPAeASINE FERwH 2R, By Is B, SUR PrOER an
10 spegl chﬁ@%ﬂe%n%ﬂfjn& BﬁF(ﬁ‘ﬂlﬁﬁanﬂe\Qlﬂ?h Bbﬁﬁe s8iffg et 8Xygen to yield
articles such as "a," "an,"” and "the," may refer to
a compouiyj efcforomla B2,a plurality of objects unless the
context clearly indicates otherw se. Thus, for
exanpl e, reference to a_gonposi tion containing "a
conmpound” may i ncl ude aRélngﬁ% c ound or two or nore

conmpounds. It is to b er that the above
description is intended/tote\illustrative and not
restrictive. Many e i ments X be apparent to
those of skill in the/akt upo eadi ng the above

description. The scope of g?e i nvention shoul d,
therefore, be determ ned n with reference to the
above description, but should instead be determn ned
with reference to the appegded clains, along with the
full scope of equivalents to which such clains are
entitled. The disclosures of all articles
andr ef erences, including patents, patent applications
and publications, are incorporated herein by reference
|n thelr entirety and for aII pur poses. MHAT IS CLAINED
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Rl is C1-6 al kyl, Cl1-7 al kanoyl am no, Cl1-6

al koxycar bonyl, Cl1-6 al koxycarbonyl am no, am no,
wamsmssre 6 al kyl, Cl-6 al kyl am no, cyano, cyaROTABZ0H000642

al kyl, carboxy, or -CO2 Y; R2 is Cl-7 al kanoyl, Cl1-6

al koxycar bonyl, carboxy, or - CO2 Y; R3 and R4 are

independently hydr ogen atom Cl1-6 aIkyI C3-7

whi RPisie saufiabloy e g Y B @O%Q@%% and

CH2remov‘i’llig R® bR, framdhorcdngpoané af Fermauli e toeiaabe compound
conprising: reacting a conpound of Fornmula 3, R2- 4

of Fipmulng.ovlsgein thecampoupd ef Borawilni2 i resnlyes) intosepargist t o
yndo, and optionally
en%%lﬁing]rf t&g%rg% Egﬁco 83&13 ?kfnglﬁtgr rrul az2into a
phar maceutically acceptable salt, conplex, solvate or
5 hydnat e; The reilodidielaithild aWvhereinahy desired aparitioe®r hasdhi r al
and bound to a.transition nmetal through phosphorus
ab%*%ﬁémﬁpﬁgﬂgﬁﬂFQPﬂPF@ﬁHU having a structure
represented by Fornula 4, and wherein Rl, R2, R3, R4,
and X i nThe Eﬂ&ﬂdﬂ o? chirf IQSWH&EﬂnG%oVﬁiFWVaHH IRA c8mpAsesA
met hod of making a conpound of Fornmu or a
reaoting reeepeunsialf Fpraeledpt abl e conpl ex, salt, sol vate or
hydrate thereof, the nethod conprising: reacting a
compound of For mul a 6, §Hporﬁgﬁp ndi ng Z-isoner of the

compound of Fornul a 6, Xt/ure thereof, with
hydrogen in the preséhep&g;/ al catalyst to yield
a conpound of Fornul a reNn R5 is a carboxy group

or - CQ2 Y, Yis a cayhon, and\the chiral catalyst
conprises a chiral |i‘gahd boundMto a transition netal
t hrough phosphorus atons, {fie chiral ligand having a
structure represented by Formula 4,” reducing a cyano
noi ety of the conpound of Fornula 7 to yield a

10  withodienine oodn foid raialddhe amponnabf Fotnméadj og t he
compound of Formula 8 w idto

an |eId 6 4

corrﬂ@étﬁtg ¢ cpﬂapmdaoffona% 18&%%@}1% wﬁiﬂﬁg LR

'EHQMﬁgro? g%rrg}a 8 or Formula 1 to a

arnaceutlc y acceptabl e conplex, salt, solvate or
hydmamEngBcoﬁmemnhﬁﬂbdndhlélaln12 wherein t he
conpound of Fornmula 6 is a base addition salt of
3- cyano- 5- net hyl - hex- 3- enoi ¢ id.4. The met hod of
claim3, wherein the coﬁboun IOf Fornula 6 is 3-
cyano- 5- net hyl - hex- 3- -ammoni um sal t. 5.

A nmet hod of nmaking a ¢ t or pre cat al yst
conprised of a chir gand to a transition
met al through phosph ato he chiral 1igand

having a structure represe ﬁed by Formul a 4, the
nethod conpri si ng: renDV|n substituent RO fron1a
ngmrnd of Forrmula 17, 17 to yield a conmpound of

15  wiloR @l fao4ieldvh esmpoudddfiFerBi3,15sul fur, or oxygen; and
bi ndi ng the conpound of Fornmula 4 to a transition
metal. 6. A catal yst or pre-gatalyst conprising a
chiral |igand boﬂnd\ o a trBnsition metal through
phosphor us at ons, cﬁn?al | igand having a structure
represented by Fo met hogdppf maki ng a
desi red enanti omer f\a/é nmpound of Fornula 32, 32 or
a pharnaceuticarf?xgccept conpl ex, salt, solvate
or hydrate there in wh¥ch RL is Cl1-6 alkyl, Ci1-7
al kanoyl am no, Cl-6 alkoxy%?rbonyl, Cl-6
al koxycar bonyl am no, amn am no- Cl-6 -al kyl, Cl-6
al kyl am no, cyano, cyano-Cﬂ-G al kyl , carboxy, or -CO
Y; R2 is Cl1-7 al kanoyl, Clgg _al koxycarbonyl, carboxy,
or - CO2 Y; R3 and R4 are independently hydrogen atom
Cl-6 al kyl, C3-7 cycloal kyl, aryl,



aryl -Cl1-6 al kyl, or R3 and R4 together are C2-6

al kanediyl; Xis - N\ , - O CH2- , or a bond;
wanwsvs7xwoa cation; the nethod conpr|3|ng r eaBCTMBR0AS/000642

conpound of Forrmula 33, 33 with hydrogen in the

presence of a chiral catalyst to yield the conpound of

Formul a 32; and optionally converting the conpound of

Far.nyk a a pharmaceutical ly acceptabl e conpl ex,
lnqgﬁﬂ?ﬂ' ébﬁ%kgT hydrate; wherein the chiral catalyst

CONRRHRIhEcEBpdRd of Feana howAth 4 Borahjdiidsse yielitheret al

t hr ough phosphorus atons, the chiral 1igand having a
compaugd ofiFermdplésent ed by Fornula 4, and wherein RL, Rz,

R3, R4, and X in Formula 3 are as defined in Fornmnula

2. 8. The nmet hod of ggy %ﬁf f clains 1 to 3 and 7,

wherein Y is a Goup g él Lon, a Goup 2 netal ion,
a primary annnn|UWrP n, econdary anmoni um i on.

9. The nethod of apy orie of clains 1to 8, wherein the
transition netal i/s, rhodi 10. The nmethod of any one
of clains 1 to 9, erein the chiral ligand conprises

an enantioner having ajgtructure ented by
Formula 5, 5 and an eeI%f about’%ﬁﬁgﬁgf greater. 11. A
met hod of making a desired enantionmer of a conpound of
5 For rw&tmgilthe hempeitridad Foone i18 iwith ar asiot ongn acid tnyjeldribe
of Far a9, wth a conpound pf Formula 10, 10 to
CORpPQY g]f: Bfmﬂr of Forrmula 11, 11 wherein the
CONRQUR e cgﬁ?&lﬂd‘%f FotrRulk 18 &WﬁfjH@l Id"yléldka%ﬁlpﬁﬁﬁ@éf to
reactiom with the conpound of Fornula 10,Xis a
Foimga¥lvg group, and R6 is BH, sulfur, or oxygen; and
reacting the conmpound of Formula 11 with a bor ane,
sul fur, or oxygen to npound of Formula 12,
12where|n R7 is the égHﬁbPB 8§Pd|fferent than R6 and
is BH3, sulfur, or/ox\gegy enDV|ng R6 and R7 from
t he compound of For {o | d the conpound of
Formul a 4, wherein of Formula 12 is
resol ved into separ t\i oners before or after
renoval of R6 and R7. 1216The netg_ g of claim 11,
wherein the desired enantiomer hds Rabsol ute
stereochem cal configuration. 13. The nmethod of claim
10 11 reabigngeihe compoutidg Hefmalad 6RFticangning ©s an ecid ta yigldghe
gﬁﬁﬁgg?of Formula 13, 13 with an amine or an acid to
cORgp R¥agound of Formula 4; or treating the
conpound of Formula 12 with a reducing agent when R6
and1R7 ane n& bl Fethnu® 1®9Xygen; or reacting a
compound of Forrmula 14, 14 withR8OIfto yield a
conpoundof Formnul a 15, 15|n |ch R8 is a Cl1-4 al kyl;

reacting the conmpound R ForRifl & 15 with a borohydrlde
to yield the conpound\gf*Fow , 13 ; and either
reacting the conpound P\Epr la 3 with an am ne or
an acid to yield th onpound Formula 4; or '
reacting the conpoun f Forpulha 13 with HO to yield

a conpound of
19

b

in which R!® and R!! are independently BH;, BH,Cl, sulfur, oxygen, C;.4 alkylthio, or
15  absent, and subject to the proviso that R!% and RM are not both BHs.
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15

20

Formul a 15, 16 ; and reacting the conmpound of Fornmula

16 with an amne or an acid to yield the conpound of
woéaoonosas7d. 14. A conpound of Formula 19, 19 i RCTWBZN5/000642

R10 and R11 are independently BH , BH2C, sulfur,

oxygen, Cl-4 alkylthio, or absent, and subject to the

proviso that R10 and R11 are not both BH3.15. The

compound of claim 14, selected from

2- {14 di ?hé%&%?ou&feﬁﬁgﬁpﬂl%dﬁﬁ%@ﬂhh1nEthyl phosphanyl }

-2-meth

(1 2D-{ Rdi{-figutyl-phosplianh) phaksyhareyHyl-phedphyhjl }-2etétiyl-phpaph
DR R RGP L RS s 3 T2kt oy

pro ﬂgpane
(di -t-butyl - phosphi not hi oyl net - net hfl}l - phosphi no

t hi (éyrz]{{@ﬁ@umbmbmé)-methyll-methyly -phosphanyl}-2-methyl-
. g) 2-[(di-t-Dbutyl - phosphi not hi oyl net hyl ) - net hyl - phos
Propi*hot hi oyl | - 2- et hyl pr opane;

( 5)2-Rdl-f-Biy I—glhﬂebhlhoﬂhﬁ@@fﬂ&hﬂ@lrﬁﬂtwlpﬂi@&ﬂlﬂﬁdthlﬁ?mJl}lrhctﬂfﬂloS p
hi not hi oyl net hyl propane;
proparet di -t - but yl - phosphi noyl net hyl ) - net hyl - phosphi noyl ] -

R o Py b Iy metthb Shaehisy g i
mn?%ﬁ?ane (5 %Iﬁ [l(dlt - <ohi noyl] th|

pr o(éi ?(ﬂ(f ey abgeapin %%Phﬁefwh% %@fgﬁlﬁf&ﬁﬁlﬁﬁwo% A
prongllétw met hyl - met hyl t hi ophosphoni um (i ?)-(di -

but yl - met hyl i hi o- phosphoni unyl - rnet hyl ) -
t - Bui(d-+-hetyhphospeinhyliotetti ybpmethyhpimsphino gl -2¢hethi-propane;

) bm@:d@ﬁ%ttl%}%ﬁ&h{&}ﬁ%gﬂéﬂg gﬁ%hﬁfﬂﬁhogphmoyl] 2-methyl-
propane;
(S)-2-[(di~z-butyl-phosphinoylmethyl)-methyl-phosphinoyl]-2-methyl-
propané;
(di-#-butyl-methylthio-phosphoniumyl-methyl)-z-butyl-methyl-methylthio-
phosphonium;
(R)-(di-z-butyl-methylthio-phosphoniumyl-methyl)-t-butyl-methyl-methylthio-
phosphonium; or
(8)-(di-z-butyl-methylthio-phosphoniumyl-methyl)-#-butyl-methyl-methylthio-

phosphonium.
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