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WD 2004/ 062622 PCT/ US2004/ 000805 PROCESS OF PREPARI NG
ESTERS AND ETHERS OF PROBUCOL AND DERI VATI VES THEREOF

Patent Application Serial 5 No 60/439,665, filed
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A oy aserier fisetey. Under these conditions, no
anhydrous sol vent is necessary, as the anhydride
itself acts as a solvent. WD 01/70757 filed by

At her oGeni cs, NG %ﬁ g & A rtain
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i ndepen any group that does not adversely
which one or both of the hydroxyl groups are replaced with ester groups that increase

the water solubility of the compound. The ‘439 patent reports that carboxylic acid
derivatives of probucol can be prepared by treating probucol with an excess of
dicarboxylic acid anhydride and catalytic amounts of 4-dimethyl-aminopyridine at a
temperature sufficient to ensure that the dicarboxylic acid anhydride is liquid. Under
these conditions, no anhydrous solvent is necessary, as the anhydride itself acts as a
solvent.

WO 01/70757 filed by AtheroGenics, Inc. describes the use of certain
compounds of the following formula, and pharmaceutically acceptable salis thereof

along with method of use and methods of manufacturing:
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affect the desired properties of the nolecule,
i ncl udi ng hydrogen, alkyl, substituted al kyl, aryl,

heteroaryl, alkaryl, substituted al karyl, aral kyl, or
subst ihu {g? aral kyl; and b) Zis (i) a substituted or
unsubst ed carbohydrate (ii) a substituted or
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at roomte ]%ature for 16 hours. The reaction 1is
quenched wi "N HO and diluted with et hyl acetate.
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I carboxyl1c acid an
saturated sodium chloride solu‘uon The ethyl acetate solution is dried over

magnesium sulfate, gravity or vacuum filtered, and then concentrated. The product is
purified by silica gel chromatography yielding 14% of the desired compound.

U.S. Patent No. 6,323,359 discloses and claims methods of manufacturing a
group of compounds found in the ‘250 patent. The ‘359 patent discloses the use of
alkali metal hydroxide, alkali metal alkoxide, alkali ammonium alkoxide, alkyl
ammonium hydroxide to form alkali metal salts of probucol compounds and then
reacting the salts with dicarboxylic acid anhydride.
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hal i de or anhydride of an organic acid in an inert

sol ver, %thﬂ&teﬂﬁﬂﬁ)h@é%nm 5 s By PIRREORE: @k pAdbars of diehers

as an a i ne hydroxi de or onate, a tertiary
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i nventlt rinpigey ingentioR isprpy G%H@Cesﬁf%ﬁ%ﬁﬁ faggiiog et
NRIRESIR dhd Mbeo é’tﬁ’éi@@itﬂi‘%lﬁoqur aAPEEHABE AleriRiiiva bt ARG Rs the
derivative that mnimzes the anount of reagent used.
1gmeu/mafeal prduttE | NVENTI ON A process for the

pr epargig ﬁﬁa&fheﬁ W6t Sf @B Qre%n!ﬂ Sfventfh 1§ {)1%'91&1% <a| I&Essefor the
probucol “ derivative is provided that opti m zes
apisparetiapfof M@@s@emdurmmhféem ohptobynobef Adrrobuzol dﬁixatme ghat
anghim Al reagents. It has been

di scovzgr{eﬁg%ﬁﬁuﬁtwre%%%gg% or a derivative thereof can
be efficiently converted to esters of probucol by

Gerivat {ve ILifegpﬁ%ﬂ%f’gﬁfﬁ?NnSﬁWIQRS?SLUSQ ]

conpound with at |east: one sub stituent that is

different fr hat on. aren cul.e
but | ik atpess b e Qiohdd <t S i i b et
Wiérivagves peiviled thabagientes Oliie ﬁndunt dinwonoegadgethe finhiabduct
pr oduces a.nmagnesi um sal % or lithiumsalt of probucol
o tHE aB‘?H’b‘H’B%FSg‘Ef’WQM wagefsaspect i vel y. The

pr obucr hasaep@sdsesditat obitoB b DltgivaKe deredficibd dFidif Ry
reacted with an ester form n%ﬁ:con;gound such as a
s ERMYPRAIR cFPTs ghRab Yo hbegadey P Tiva by Gexylsartanaesgotypol or a

UBSRatitth8dofGay Rawk id Beth ProBRddY rythRnd fith af Wisebmd or

unsat urat ed activated carboxylic 0 acid ester or

otubstitue they isidgfferers fomahigontthe prERat probwtet Bleedapeiuviich
S Rlalnt#2@he two free hydroxyl groups) with a Grignard reagent or a lithium reagent

that produces a magnesium salt or lithium salt of probucol or the probucol derivative,
respectively. The probucol compound salt with strong oxide anion is then reacted with
an ester forming compound such as a saturated or unsaturated acyl halide, saturated or
unsaturated carboxylic acid anhydride, a saturated or unsaturated activated carboxylic
acid ester or other ester-forming reagent. The probucol compound salt can
alternatively be reacted with an ether forming compound to generate a probucol ether
or probucol ether derivative.

In a broad description, the invention consists of processes to manufacturing a

compound of FormulaI and salts thereof
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2004/ 062622 PCT/ US2004/ 000805 R S S R3 R5 R6 XO OY
R2 R4 | 5 wherein R, R2, R3, and R4 are
|Qgependently sgl ected fromthe groBp consisting of

hydreger” argd_at’ky Ca~al kvl 3Kt onal 'y substituted
by hy al kyl , /akkenyl nitro, am no, halo,
car bo qyanw5R5 arfd are the same or different
and gently sel ected roup consisting

al kenyl , and aryl Y ch can be :
optional |y substituted by 10jhydroxy, alkyl, alkenyl,
acyl, nitr?, am no, halo, carhbxy and cyano; R5 and R6
can cone together ;to forma carbocyclic ring; Xis

sel ected fromthe group consisting of hydrogen, an
optionally substituted unsaturated acyl, and an

op i onal;l ybsti t,ut ed, sat ur ai d_opt i opal
Doty s RGN R, Aisadb s riro B o Bf s Bonshfy of
Suﬁﬁbgehldh@ slksgladaid akAdpacially eystitealbl Yiydidxy aikyRialkieing, a2yl
pol ar or gﬁ@{ged functionality; Y is selected fromthe
gPYpARBR FRBPS4 AYBRt i onal |y subst it ut ed

URS et &ghe @zﬁ:ﬁé or cﬁﬂ&eﬁf&n@ ﬂl"dbllikﬂ@édﬂ% sSlbdRst ﬂr&m&cgmup
Su

sat ur at ed acY sai d opti gnal stituted

upistineetady] alipnylasnd asyell ok 5/!1169 cay pesaptipeally qussitwiddive d
aﬁ?’drm&p gn ai(éag,l Caeﬁt AtrB] An hRB! BfboRY afd @B d

unctlona onprising: reacting a conpound of
FB7 md B’ dan cme @g@hﬂsto fozen aR@riyacy el ring;

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated acyl, and an optionally substituted saturated acyl, said optionally
substituted unsaturated acyl and optionally substituted saturated acyl optionally
containing a polar or charged functionality;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
and an optionally substituted saturated acyl, said optionally substituted unsaturated
acyl and optionally substituted saturated acyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula II

3
R? S S R

HO OH

II



R2 R4 11 4 WD 2004/ 062622 PCT/ US2004/ 000805 wherein
R, R, R3, R4, R5 and R6 are as previously defined,

wowaoh/0626¢x | gnard Reagent to form a nagnesi um sBCT/USZ004000805

10

15

20

25

30

reagent selected fromthe group consisting of alkyl
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C BTATB hRISETE PhRIRISFIEd 13 aSs s alkeral 46Y, nisp. bigtected amino,
s eee! Bdo, fr@sttd@ri@kpuRi gansi sting of hydrogen, an
optionally substituted wunsaturated alkyl, and an

o pRPRENHAE P i8Rl pikng spidreapp eund ot Howanlal qypplts therpef; or

optionally 15 substituted unsaturated al kyl and
optionally substituted saturated al kyl optionally
c & aalentadgiam Pl meupcensitiag gy dreass snapapialy substipuged

. i  onal
< SRR A6 opE QT SRRl iRl 51 30K LBt
s sstifutedtuashtrated pliyledd abonally sdstiutsp sitamnted lakyl optionally

:ggﬁ%%gkgglaggf%%%%@gﬁg?%%t%h iaggalomi ggﬁlt Iaiyni ng a

p&]iarelentedffors Herggeg chnmiting ofial ortiipnallycobgitited wgaturated alkyl,

ting und F lLa 1l in R, R R3
it ot R TR AR S oplFAIE oo it
Galikginand dpiReag ¢ Blibstitid] aamrated AEFheiodillySédhtairixig Apdlgagent
se| ect efgﬁl%oqq) t he group consisting of alkyl lithium

aFaseRd) Plffn  al kynyl lithium 25 aryl |ithium
acéhfyding: i thium and a heteroaryl lithium all which
can be o tional‘léf% substituted, to form.a |ithium

sifapting acomnopRy SForpa ysrairRs & t RoR 1B tahd R ¢
WoidhioBsi§ aBmedNWits £ Gaghae RE4eenp 1 REmOY AbthesitARS 514 Agbet

a saturated or unsaturated al kyl halide, saturated or
uPRdeptad feme dhegrqup| comsisting of alkyl lithium, alkenyl lithium, alkynyl lithium,

aryl lithium, aralkyl lithium, and a heteroaryl lithium, all which can be optionally
substituted, to form a lithium salt;

reacting said magnesium salt or lithium salt with a compound selected from the group
consisting of a saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfonyl alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or
unsaturated alkyl-O-acyl, and a saturated or unsaturated epoxide, all of which may
optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula I or salts thereof.
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sul fonyl alkyl, a saturated or unsaturated

al kyl -O-sul fonyl aryl, a saturated or 30 unsaturated
and a saturated or unsaturated BPEDKEZE4/000805
all of which may optionally be substituted by one or
nore selected fromthe group consisting of protected
hydroxy, alkyl, alkenyl, acyl, nitro, protected am no,
am no, halo %rot ected car bo>1<%‘a epoxi de and cyano;
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deri vatlv is provided that optim zes the anmount of
f {REPHPS8uct and nininizes the anount of 5 reagents
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[ithiumreagent that produces a magnesium salt or

| 1t satefi protyeolgr %@&hﬂ% e yasve TeipeRPLY d Bie rostinge,,
I BRIBREd! sMEds Yhen TRt St ah o BE f@;ﬂmﬁg e d §@chtas b§at51]a{:éﬁ or

reacted wth an ester form ng conpo
s HesghuEttediacy} hahldnssammt@hc@ ansabiyatededrhaplic anid @nhadredja or

U ALILE 3L g% o tl vat C A 0 ;/(l?c{galtfjé'sjceggr offier oStk H)%%JEJ% g?a%gnt,

unsat ur at I'C acl er or
esﬂefwm@hmam@epmdﬂmsubstambd of whi ch may be optionally

substi I |os of 4 nmpnoest
(wher e%’féﬁ@cgg/a trrir)ts)ﬁg%)s teérr4 COREFEL {ig]frel % n%?%%&%%tutes
t ﬁemp&atadetheoyetzehl@eld)abimut 1303 testeemil @bowa DaYsanedtte B¥bucol

B PRGN B pr RO REprRBfAd Rlortih e ton
cosdlitionens. | n anot her errbodl rrent the invention

prowd 2 S for t.he tion of _an ether of
pr obuc en&”ﬁﬁ’éf% thegay %1% 9 %?Snaaﬁmﬁf‘ﬁ% fortbedgepargion of

apmethér (ﬂ'?rdblﬁeolfot Aptobwddl PerBativ thaRGtif 784 Kb &@Surt € the final
of reagents used. Probucol or a probucol

amount
B?’HG%WP ¢ minimresthe amAyE of 4296 Wedrono et her of

pr obucplbobu o fg@l&&;@i deiQ4tVEREA VEcYerfe@aCH hﬁﬂoettﬁé? of probucol
probucol or probucol derivative thereof wth a
GPT jRbca! desiygiévetbyapacting the Rrobreal erpfebicot draivatiyedkried svid a

I I
TESRSES L i e BRORUGEfim s
pebprgusol eighe probucol denvatwe respectively. The resulting probucol salt is

then reacted with an ether forming compound such as an alkyl halide, alkyl tosylate,

alkyl mesylate, other alkyl group with an appropriate leaving group or other ether-
forming reagent, all of which may be optionally substituted.

Any solvent can be used that achieves the desired results. Examples of
solvents include any organic solvent that is inert under the reaction conditions, aprotic
solvents, ethers (such as THF or ethyl ether), liquid amides (such as DMF),
hydrocarbons (including aromatic hydrocarbons such as toluene) and mixtures
thereof. The word solvent as used herein includes mixtures of solvents. Solubilizing

reagents as used herein include but are not limited to tetramethylurea; 1,3-dimethyl-
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25 then reacted with an ether form ng conpound such as
an al kyl halide, alkyl tosylate, alkyl nesylate,

group with an appropriate | eavi ngpgr/O8®04000805
ot her ether- form ng reagent, all of which may be

%‘ 5 kb, BHDQ I oY Rlin AR chﬁﬁé%&ﬁ&hﬂﬁ%pﬂﬁ‘aﬁﬂ@ Gdally,

achi éves t'he desired resul es of solvents

i Aleplndeoratier eragents thatgoridaeact vitas thgnarfh Eegent aglithivmhisagent
glitions, aprotic 30 solvents, ethers

(glg)c d@&@a@or et.hyl ether), liquid am des (such as

DVF) , Tymdeably diretreavtion isrretrigd ionigin an dueettaingoshiade sushabomder a

S and m xtures thereof. The word

s%ﬁ?’ n Oraséo%sgagﬂ(ﬁer ein includes m xtures of sol vents.

Sol ubi Ini thé figt stereeglesesctias, pxslmdolkm ra@lrobuccﬂ clenrchéivhistmiaed

ot licmted Lo tet met h%\g%aé a’che pfesence (r)]Pa so¥vent (cso -Solvent or

286 A bt B
3 sdlulﬁlzﬁ:gtreigeﬂdwainm%é fisyeopsor fotth 6 produed] &l

S I TN GO e
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reaction is ﬁ]tarrl ed but in an inert atnpsphere such as

uAdTr tiape of baihthoiistang second siepyfian ke place 1l & singld fepgion vessel
S b? Binly B8 ddcaRakd éafér opétﬁéf Y& lindHeadd npélfﬁel%gi or in a suitable

derivative is mxed wth aGrlglb}ard reagent or

| palrgnt fA the Aglwgol pay TIFBITG rAlicsppsiac fthapr@bwé pAlt mixture can be
CQad ws&tact% veSQf tﬁg’c'c'oﬁthitﬂgtﬂe%%&e&tetﬁéf a)%ﬁg%&% okl hER Tor
forma probucol salt e secon

prrbmﬂpm‘opgaﬂeﬁowgﬂr eacted with the ester or et her

formn I step

can berte SRR §Rens 105 G BELERd OBl bl difdih

| setngrerapires oobotipot dithettven be resttedmmiles gradlami t&hpmma nBathkeeps
Iac |n a reactian v

PR Breie iR o Ea P R D By e Bt et nes

n_ea: OThd neactmossmrt- aiain@meﬁmf] mmgﬁamf@mpTl?ﬁE@ﬁ%’ tefpbitature to

m re. er ively,. uc alt m xture can

oo sy e P ghint B NHE D oG Sttt BEr o1

Otengieti@ire bDEMbNG bagmf&he&'b&ch&ﬁs raQRIfrdd beld O 9T t8Room

agé%;neorl ate .sol ve The fjrst . and se&%gd st eps. can he

EAGPTR O highertp u@%@ torthepoilng noit of g spjusmkt heselectipn

bof fanPerafird Q8 deseAl o theRarElefcd M MIpefifoRdhEMailable equipment,
tenperatures. Both ste pt enerally are carried out at
t

be frestipe g hpilgepinyeifthesofiea s wlﬁ@atm%d riajprepgiyify pkthe

Rt RAGHd @B Sortfofof Bl tbakipRd at | ow tenperature,
|ncFud| ng any tenperature to 20 about or just above

t he frabangyelyothapatyral expgheso o) either on tothoefiles reactions are used
epPRHRE teetidnd to avoid the need for external application of heat. Excessive

or undesired exotherms may be controlled with external cooling.

In another aspect of the invention, a Grignard reagent or a lithium reagent is
added to a mixture containing probucol or a probucol derivative and an ester or ether
forming agent in a solvent, co-solvent, or solubilizing agent or mixtures thereof,

In a particularly broad form, the invention encompasses methods of

manufacturing compounds of Formula I or salts thereof
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of the operator, the avail abl e equi pnent, the
freezing and boiling points of the solvent or solvents
usgd, the reactlylty ofsthe 2 eYits, and the

cont - 5 |vely, t he natura

eXBt herms|may be controlled wjth ext&nal cooling. In
anot her agpect of the inventign, a Gignard reagent or
a lithiunkteagent is 30 adde®*to a mi xture contai ning
probucol or a probucol derivative and an ester or
ether formng agent in a solvent, co-solvent, or

sol ubi I'i zi ng agent or m xtures thereof. In a

part ' %%la?b %éﬁi o an(i;egﬂ LY Snt If% glgrrgﬁB ggl}ssﬁ‘gpg of
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OO0OY, RZ R4 wherein R, R2, R3, and

RL.S S X
RATIRy @Y eﬁﬂfﬁgV?d§gFQcted fromthe group
cRAghdR 4@ fefsate bydlffage ina idiepdnkiyttly sslaited gbishe group

|| d by hydroxy, alkyl, alk
Z%ﬁsﬁ’s%"i‘w%’anﬁ b entrarial o o g%‘a%‘@&?fﬁl?{éugﬁ%u sy

&b8y, bitol, BREBy1 ey Chib 48RS, B dcA PO RENERAS] Y
Fecte rom the group conS|st|ng of al'kyl’, al kenyl,
aﬁd a‘%@r%l cag|cpmp fosfiFT ferama gebasprlicamal | y substit uted by

h it efdttedart 6y the g%df}‘:‘c@ﬂélsunggy ilydr(fgeﬁ ra&op%ﬁaﬁ? sutlifhutbd

carboxy and cyano; cone together to

f gryiusatechacyb eyday thllonﬂlg subsﬂi@eds@wémde@ylﬁ adroptivaallir oup
| .
CORRfittdaRds %aﬂeg d&59 ReopiBihl op ems ﬁ@éd % éféﬁsa{cglt &ebg.sgauy

unsat'ur ate 1 Oha Stl t
saonmmngdpabyor ch@aﬂdjﬁmpmneh@l |y subst i tuted

2@881 c?él o é}?fﬁél groadﬂq:ogs%tlhg @ia!nl %ﬁ%ﬂﬁ@ts{lﬁs%u%& un%clitu{a etd %gyl

and an optlonally substltuted saturated acyl, said optionally substituted unsaturated
acyl and optionally substituted saturated acyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula IT

R1 S

HO OH
R? R*
II
wherein RY, R% R®, RY, R® and R® are as previously defined, with a Grignard Reagent

to form a magnesium salt or areagent selected from the group consisting of alkyl



W@ mgis2eat ed unsat ur ated acyl
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contai ning a polar or charged functionality; 15 Y is
sel ected fromthe group consisting of an optionally

substituted saturated acyl, said optionall y

S tityte nsat yr at ac d_opt

SHRb el AR SR it Pt A0 et o
ph)étabamlr hthhhaf, gRevhichuacbé m@ha]lywubsﬁlﬁﬁ@i’ ksfoR@ a lith6in salt;
B SRR el i f
aSoﬂ@fsﬁﬁ{g @ﬂiﬁéaﬁnﬁ&f drii@shturited AoyRh{Bde MRk He I ALEMratel O

for%{a magnesi um salt or a reagent selected fromthe

gFBRFYED g Suhydgdosndz seprategl oppnsapatedesigated carboxylic acid
P&sldr Uﬁ?&@%@@ﬂ@@@mhﬂlﬂe%ﬁ%shﬁh@%m ot fﬂafe%@lect@h k¥ AVhe
lithium aryl lithium aral hi um and

h&roap exnsigting pf niptasted hYdII(’%@lEYl eélmmyb Yes i) npmtecyed amino,
Shmﬁlblﬁaﬁg ?ot Jtéﬁécaporogiz?n dity-umsalt; reacting said

magnesi um salt of Msalt with a conpound

s sipettiegiarfdrisptatiigsaigcompound oh Edrstulmigor shltsahgedfuemt ed or
unsaturated acyl halide, saturated or unsaturated 5
carboxylic acid anhydride and a saturated or
uXsasdectdditbnatheigrap ednsisting ofdyidragenahdpti@sile sybstifutedof

o DGR 0, 48 obfondfly SESRLIR HiGreB g S bRay
hyﬂrsmm;ed vasaaythted alki;dem lopticaaly subkitiited satypaed elkyeshtiamdlo,

am nq,. hal o, tec carboxy and cyano; separating
aﬁ%Pt‘?lglagéﬂ)P%grs%?@ %ﬁﬁlﬁ 0% of Formula | or salts

t g efdcteddfom 42 giﬂu@ cORJisBiBE 6Flarl JpRBMALSuEHLOHGY 16RM Gilafel IagH,
of hydrogen an otlonallg substituted wunsaturated

afd4n ongieelly subsiitutestsaorgedsalid tspid ppBenadly seshitvicd uasatymted
S glikgh &xﬁto y Sutk’ubsﬁtﬂ’ébatsbtﬁl‘%e@ pﬁ%ﬁm@t&ﬁtaﬁﬁ@d ﬁ)cﬁe&%r

opt [ onal stituted satura al kyl optiona

Bl ar or charged functionality; 15 Y is
sgtl)[g%}; from t he group consisting of an optionally
substituted unsaturated al kyl, Pgnd3 an (gptl onal Iy
sifggiitgtaroawoved ofifareda Hlwherein BAi RpRI,drand B° are as

SH&%’ugl&' H@ﬂneﬁ,% Hﬁﬁéﬁgd Reagent to form a magnesium salt or a reagent
selected from the group consisting of alkyl lithium, alkenyl lithium, alkynyl lithium,
aryl lithium, aralkyl lithium, and a heteroary! lithium, all which can be optionally
substituted, to form a lithium salt;

reacting said magnesium salt or lithium salt with a compound selected from the group
consisting of a saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfonyl alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or
unsaturated alkyl-O-acyl, and a saturated or unsaturated epoxide, all of which may
optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula I or salts thereof.

and an opti onal PET/US2004/000805
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al kyl and optionally substituted saturated al kyl
optionally containing a polar or charged

Formula Il wherein R R2, R3, R4, R5 and R6 are as

previ oys] n%ﬁgivgae&nbomai %e%’v%[ﬁ%ﬁ OnERES L prb Qs de0bM @
magnesi um sal't "or a reagéen ec romthe group
cnmsMkmhmqgQMmpaMMybewmmﬂamnrsdhnmnyﬁ'Iithiuni al kynyl

lithium aryl lithium aralkyl lithium and a

‘heteroaryl lithium all which can be optionally

substituted, to forma lithiumsalt; 25 reacting said
ma,?,ne5| um saI t of lithidmsalt with 4 compound

S 0 mhe~grodp )2 g of a saturated or
unsat 4l kyl paNi de, § d or unsaturated
al kyl -|O onyRS al kyk8 aj({saturaled or unsaturated

fonyl aryl, a saturat€chor unsaturated
akRyl - O axyl, and a saturatedy0r uns@¥urated epoxide,
all of which may optionally Re substituted by one or
nore selegied fromthe group &énsisting of 30

prot ected hydroxy,, al kyl, al kenyl, acyl, nitro,
protected am no, am no, hal o, protected carboxy,
epoxi de and cyan; separating and isolating said

conpoungd, of FEor or salts thereof.
2@’@%@‘@%6%% Fp@nguﬁszsdm FRse gitferqyt andlls@epﬁ%ﬁepao@épcted from
eiﬂé%%dﬁ%hmstﬁlg @f hﬁl‘{@g%h B arLAeA 'ER@I§§ £8mA 06 RaDER adins;

ufacguring compounds of Formula | or salts thereof

R§ apy R qresthgReme oniewnt aF@HﬂQPEHQGWéP@Wﬁ from thrperoyps,
apghsBn s @antahsiﬁﬁi@ﬁm@lié § 5650 21804 o a%agffﬂ%gg fedfm 2 to8

selected from group consi sting o
ab&b@lﬁQM$n@dﬁwbnil to 6 carbon atons; R5 and R6 are

€ PR QHHE [ fo

e gr ou(bagfe)ﬂl?:fct)ofﬁgtihsti ng o éag%%gﬁﬁ% tﬁé’%ﬁ?ﬁ% ?I% ngngﬁ? to gn
catolmsn at ons, an al kenyl havi ng froniz to 8 carbon

akolg?elec%q‘ro% Mlle ;group consisting of hydrogen, an optionally substituted

unsaturated acyl having from 1 to 18 carbon atoms, and an optionally substituted
saturated acyl having from 1 to 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally substituted saturated acyl optionally containing a
polar or charged functionality;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IT

10
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R5 and R6 can cone together to forma carbocyclic ring
containing from3 to 8 carbon atons; Xi s selected

substituted 15 unsaturated acyl having from1 to 18
carbon atoms, and an optionally subs&situt ed saturated

acjh_having fronrfd to 1B carbeq_atons, said optionally
subst i nsat upAt ed ag optionally
e

subst i Sat ur, 1y containing a

IS selected fromthe
gpeup cons¥sting of an optionaltry swpstituted
unsaturated acyl 20 having frlom1l to 18 carbon atons
and an opfjonally substituted lgaturated acyl having
from1 to 18 carbon atoms, saifd optionally substituted
unsaturated acyl and optionally substituted saturated

| j 3l Va4 Ll I har .
kR SOMAA D B e LR IT g s
Faor fonh a nhdgnés @m0 @4é@6ﬁ@32ct&ﬂfélh)%@%ﬂ;%ﬁﬁgglg ogzn 51%

Rt e g g e Bt R g

Raag@atyl lithtunf, @il hichreag besptoRalEubstBite®tofBRAYL Rhium salt;

sel ected. fromthe groyp .consistjng of an al kyl|

| TR APPSR 4t LAk i B Coeayd riosid from the group
| CodRistAg o stukatbd briunkbtitdled 3R hatide, HBEREOH MbathrhiecRi UM

all which can be optionally substituted to forma

| PerheRTHE §eif enhydpidesnd aghusspdrragpeated patiyated caboylie eidm
Sahilr, W SwRcEARPOURL IR ﬁf()ﬁﬂlt&f ke gagfé)s%féf:teﬁ grloPl he

consi st ng of a saturate unsat ur at ) acy )
s &royp senstpiing oflpraigetad hrdeerxy. alkylbadksnyl, ecvhaiitdo, andigeed ataino,

a%ﬂﬁ anﬁg .ed activated carboxylic
acl ,g@é,@?@égﬁ&fﬁo Ich nmdy optionally be

s edpatating aldsdigtingrsei dsompound of Ebmuialbrfsaltrthérke, &0 gr oup
consi sting of protected hydroxy, alkyl, alkenyl, acyl,
nitro, protected am no, am no, halo, protected

C Xrib eetsctelrfcbne tha poyupsemsdatiag b Hlgy daopen i ap @ptidralig swatitited

conmpound or.mula |, or salts thereof r Xis . .

SSRE A fa hRRe G 8 10 5Rb PR o6f hglieadbrubaipued

opdturated lalkyl Isaingtfidiul @010 carbon atoms, said optionally substituted
unsaturated alkyl and optionally substituted saturated alkyl optionally containing a
polar or charged functionality;

e

Y i1s selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:

reacting a cbmpound of Formula II wherein R!, R% R, R* R® and R® are as
previously defined, with a Grignard Reagent to form a magnesium salt or a reagent

selected from the group consisting of an alky! lithium, alkenyl lithium, alkynyl

11
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15 unsaturated al kyl having from1l to 10 carbon atons,
and an optionally substituted saturated al kyl having

unsaturated al kyl and optionally substituted saturated

it GRARRGD. 8 Tunmn o Bt Sl ihien dei ng

Oﬁptﬂihalgpitubﬁﬂ’tﬁﬂeﬂtb i atitdiuh g4t unsat ur at ed al kyl 20
having from1l to 1 rbon atons, and an apti onal

o TRSH i dEReges P sAlied lélrlwyrs alt withy p GRPIPqUBA-saleqtes figm o group
carlrg@ﬁng%mmrsai St Rk RRA bl HBHES ththiteadr S ﬁtarédaﬁre@ Lo-

alk¥ and optionally substituted saturated
(o)

ﬁﬁé‘tuf %%Wr%t@drﬁrn@seémprsd alkyloP-selenyhesl, a saturated or
f uﬁgaawmuno 2SR R 'a%étﬂﬁted o?@ns%t%f‘e&ég éf)smg %g's@%{tﬁ nfl;

Formula Il ‘wheréin RI, are as

pPeanaliishssubiEttadbly ong ar hnoae @ldctpd drosh Re grpun consistifpofn a

THABES MR R b0 SR D i

ab@wl epbxide@n® 0BNH:062622 PCT/ US2004/ 000805 | it hi um

et P e B ol o P RS @ BUBEER Vi oo 1

forma lithiumsalt; reacting said nagnesrunrsalt or
[ithiumsalt with a conpound sel ected fromthe group
consi s i saturated or .unsaturated, al kyl halide,
ot or g rpRuERe) B o eatonf TR gt i) | O
S afabiifadt@d aQomybgAtofFainada Bl kyshitGhawbif onyl aryl, a
saturated or unsaturated al kyl -O acyl,, and a saturated
or ungaturated epoxide, all of which y _optionally
om the group

con prosecte al k¥l al kenyl ,

ae ot ect egk’am no hé\b\ protected
carboxy,lepoxioe and/cyan; 1(| separating and isol ating
said conpound gf Formula | o t hereof In a 2nd
enbog “Re invention is re by the
process to |manufacture a conpound of Fornmula Il or

>SXS XO Oy |11
III

sal t s t her e¢f

wherein:

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated acyl baving from 1 to 18 carbon atoms, and an optionally substituted
saturated acyl having from 1 to 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally substituted saturated acyl optionally containing a
polar or charged functionality;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV

12
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wherein: Xis selected fromthe group consisting of
hydr ogen, an optionally substituted wunsaturated acyl

substituted saturated acyl having from1l to 18 carbon
atons, said optionally substituted 20 unsaturated acyl
and optionally substituted saturated agyl optionally

cor [ pol ar or charged functiokdlity; Y is

sel eBhe grQup <X an optional |y
sUbsti t ufjed un -tur%ﬁbﬁ(%cyl g froml to 18
carbon aglons anfd an0pt ignal I|) jituted saturated
acyl om 1l to 18 cary said

opt Hortal |y stituted unsaturatgd acylggpnd optional ly

25 substitutjed saturated acyl optionally containing a
pol ar or chdarged functionality; | conprising: reacting
Formul &1V 12 WO
PCT/ US2004/ 009805 >SXS< TCH IVMMith a Gignard

R%g%'t%rééngrdf IQJagén% ton%gﬂ?ﬂa es éaltg# ﬁt;‘efarge ?ﬁ?%?_ﬁs f?(l)n? %t}ee d

consistin

agkmpycbnshstmg pfim alleyf] Kighiyoh, dlliehjfil mmnmaﬂWnyI Tithivin @31 lithium,
ar al.k Lithi and eter hi um
c L. e F by Ci e of Shih o beptoheclimmitined o
S&irtna]ﬁtﬁﬁlﬁisi.ahg sai d magnesiumsalt or lithium saI t
a conpound selected fromt ou COoNSj

f@s‘anﬁ%sai aghesiyip salf on iy Sslawﬂﬁa ma%ﬁdgzlm? B B group
UBSRisHA@bEHsanG AEDENQtkitEraRg a6l ANl ah AR AdmdatSateyr at ed
or unsaturated activated carboxy lic acid ester, al

ofARITYER afid yolsidrife A 3 %ﬁ“’éaéeds%blﬁﬁ“ifa‘@% actiypied sabdeHlicraeid

sehigchiesk &mm@ ]ftﬂ@@a]ﬂ%%%ﬂbé%ﬁﬁ@d 5 drl%r Bord¥eRlcRE 56H the
hydr oxy, al ky ;éﬁ. ni'tro, protected am no,
y

BN conﬁsﬁtlag Ofﬂreteeté@ hﬂir@@r alksenyl, egMTstro. peqtested domigo,

a%gni & 5Ekt of Formula Ill or salts
thergo &h gﬁ;ﬁ%%@ﬂﬁgﬁ% the invention is

r éfma@@ém @WS@W@dmomp@m of Sormuéa Fbenshlscthereef. a
conpound of Formula Ill or salts thereof wherein: Xis

hydrogen; Y is selected fromthe group consisting of
an opt Ingrizfl leynbeditpentj the tnerention satepresdnéed teyalyd process to

manufacture a compound of Formula III or salts thereof wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt or a reagent selected from the group consisting of an alkyl lithjum, alkenyl
lithium, alkynyl lithium, aryl lithium, aralky! lithium, and a heteroaryl lithium, all
which can be optionally substituted to form a lithium salt;

reacting said magnesium salt or lithium salt with a compound selected from the group

consisting of a saturated or unsaturated acyl halide, saturated or unsaturated

13



having from1l to 18 carbon atons and an optionally
substituted saturated acyl having from1l to 18 carbon

wat@a®6263ni d optional |y substituted unsaturat eBCEHU$1004/000805
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and optionally 20 substituted saturated acyl

opt | [V C Al | ar or .char,ged .
PRl N 0L At B S g s i
Festar) lalh of Whish triay api@Emialinbe aibRiaige by ofcorfiretdeciBATRRSThY M

salt_or r eagen ected fromth roup consisting
o er i e P sl bt b L RkeiE ol e ygiected ami,
| ihtdo pudtectat yhrbbiytandl upanoar al kyl |ithium and a
heteroaryl . lithium_all 25 which can be optionally

s dBRErng padpselatingsiaid comppyng of Fosmule 1T prslls thagos ai d
magnesium salt or lithiumsalt wth a conpound
selected fromthe group consisting of a saturated or
unsat ufad & gemeeAmens thejaventian israpresenisd by thearesestted 13

VE\20864RAE282 2R HSAANA HV00SR wefeaf by © aci d

anhydride and a saturated or unsaturated activated

car Bogetediretaithe saatpesonsiging ofhydapgen hanrayionsly isabstititad be
. ' | ‘
c ol 1 DK IRAT1 TR Sl S fnd OO TRl

nisatpgtedgegdtheving §omntitnd$ cather gpmgrsaitl @ptielly sutistixyedand

. i i.sol.ati i d d of '
F S ey TSP AT Il B e B on R ipBinean e
i pulent1 charged fimefomekignt ed by t he process to

uf act u a.compound.of Formula ILJ1 or salts thereof
e e fond o T RR Bt g of e Gl B R pgre 2o
hiavingfom lan 18 parbanabhy afiinshlisnalle dubbButsasaktaat 86 having
acyl ﬂ vigng@froml to 18 carbon atonms, and_an ]
o BOPoh B P an 8t ol piigaally ubeaitedcppatyraiod agy prcpmtipnally
t eubkftutsarshmial yioptisaild capiih@palpblar stddaised Hingfbnality;
unsat urated acyl and optionally substituted saturated
atYPP5Pte onal Iy containing a polar or charged
f vl oNe@nigodnd of HobmSIE M &hied Gl AR NS /IR %ﬁéﬁéshﬁg
of an optionally substituted unsatur aiged acyl 1
h&"\‘ﬁéng from1l to 18 carbon atons and an optionally
S A 0 . r . n
o ol e Bl 2 PP Yo  Plp 10 oo Rl iR B o
aprivgisd o wasRlugatedagy dnlides saferated pumarimthtaloptbosylid aomial | y
c - . VA ,
c AT, B8 ot or S ROAC Bk YD ERDADRG b b i f i
Guiag nakehalRe beyabstithted by oma @ g sedtadrfron? e gedup jconsisting of

protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected

carboxy and cyano;

separating and isolating said compound of Fornmila III or salts thereof,

In a 5™ embodiment, the invention is represented by the process to
manufacture a compound of Formula III or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having

14



reacting said magnesiumsalt wth a conmpound sel ected
fromthe group consisting of a saturated or

war@abersat ed acyl halide, saturated or unsat urBCEUS2004/000805
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carboxylic acid anhydride and a saturated or

act]vated. carb ester, II'oﬁ
iR e R ot 61 Gonl bRl Ml ool e Patonatly
s ghisstiteil atuped dogl @tionlyomisingisia®l@ br élﬁrg@ﬂ BlRa6 Mty
hydrox al kyl, al kenyl, acyl, nitro, protected am no,

%@%tected carboxy and cyano; separating and

I S@cﬂﬁg Do 6OF ﬂ?ﬁﬁlﬁdV%lthFéJGﬂ%a?d kdaber o f@hlaSnagnesium
thereof. In a 5th enbodi nent e invention is
réﬂfesented by the process to 30 nanufacture a

C QoM anNhiPhadresinmlsat ith a%mﬁaJnH%eﬂsJ%&f Sah 1 nsﬁ&fn&g%fa

hydrogen; Y Is selected fromthe group COI’]SIS |n

aﬁa o o amsetpraderhacy] halide aigrmadion u@aa@matqbwbommw@
f Laakdl QudlBsafRkROR &E%’a eBRivafd ‘8&%&28@%' % s5t5ro

substituted saturated acy havi ng
PCRY USkosdty be odettutef by ond oit rgore Selgcaerctﬁnm ﬂietgmal,p (Bmlsclhng of

SORAPRR S A, MRS, PRSP s Rl f%t'sﬁ%aa' K

pehihpxyomdafizoged functionality; conprising: reacting

7 SRARON AR Butw T Bttt Rl MR BEREE i 0 o

mnth a conmpound sel ected fron1the group conS|sting of

sat yr ajued .or.. un rat ac hal saturated or
unsat uﬁja? den&bé)ldﬂjg%?y egmgeiﬂ gn s WPtFéigy glﬁ@r%fg%gé? ur at ed

O madtifaexiite adoapoact o\Fateda DabhRKYhb@opghdeiest er, al | of

\%g B ¥%opt|onally be substituted by one or nore
i88y488%% om the group consisting of 10 protected

hy0ik @¥ctedtirdi the pddp@dNdistind ©¥ hn optiohdlR, su%%t&?&rﬁ%uﬁt’f@d%yl

hal q, grotected car boxy and cyano; separati ng

i SRYIag frem Ldail 8 C@B‘?ﬁu@%‘am&faﬂwﬁwﬂl& sybysfitugsd S@tatateﬁ acyl having
t BRHEOh. 18!0Brbdn Blobhs SRR ?suﬁsﬁﬁfcédﬁiﬁ?ﬂﬁﬂa@@ aé‘éy? and optionally

represented by the process manuf act u

c SsBiyRg samraegragyl| optipnally gentaiging ¢ polseprcabirepdh &metionality; i s
hX&h . Y is selected fromthe group consisting of

an optional ly substituted unsaturated acyl having

f reaming & eoupluirhe idtonmule dVrsvithradGrignaviR dagend kdlgoted from the group

S ldg)lﬁs'tlhé' Bpﬂkﬁﬂgéﬂ’eﬂhﬁqmﬁ@f lalk%ﬂ:%esmm halide, alkynylmagnesium

halide, arylmagnesium halide, arylalkylmagnesium halide, alkylmagnesium alkyl,

arylmagnesium aryl, arylalkynylmagnesium halide, arylalkenylmagnesium halide, and
heteroarylmagnesium halide, all of which may optionally be substituted by one or
more selected from the group consisting of protected hydroxy, alkyl, alkenyl,
protected acyl, nitro, protected amino, halo and protected carboxy, to form a
magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated carboxylic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula IIT or salts thereof.
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from1l to 18 carbon atons, said optionally substituted
unsaturated acyl and optionally 20 substituted

charged functionality; conprising: reacting a
conpound of Forrmula IV with a Gignard Reagent
sel ected fromthe group consisting of alkyl magnesi um

Ea: i geln eﬁ!“kmﬂwldl inBgn el iﬁV@ln_ﬁalh isd@resiahtlkaa?/{hﬁ@m_@iwm
alid aryl magnesi e, arylal kyl magnesi um
hﬁ%@%@é@l%ﬁpﬁg@@;ﬁg}%ﬁ%ﬁ% S,al%széerﬁ? W%ﬁ%esi um aryl ,
anyik aydeygenl magnesi um hal i de, aryl al kenyl nagnesi um
hal i de, and et eroaryl magnesi um hal i de, all of which

meyiS &petedr A theisaoup pRATStIG pEep aPjionmly substityies wnsafaratedtaeyl
f normd HEmare UP cE8RSHShE BA aﬁfopﬁ’&ﬂ%ﬁ? clREuM daa%Yed a@h%biong

al kenyl, protected acyl, nitro, protected am no,
aﬁfempl{ igtl8cadan alaps.osrid optipnally systtutedaysrterpignacyd bnd ogionally
r ] - ¥ Y t ed
i R s i S R e
uneprsngt ed car boxylic acid anhydride, all of which
t] ! j y one or nore selected

??%ﬁ?@ﬁ%gg?%%éf%%ﬁ%@%@?hﬁﬁ%%ﬁgﬁgtected hydr oxy,
al kyl , al kenyl, acyl, nitro, protected| am no, hal o,
and isol ati ng

rereof . 15 WO
th enbodi nent,
process to

sai t{conpound of Fgrmul a d
g4/ 0626
the inve

represent ed

manuf act onpolind of Fo | or salts thereof
wher ei & hydrogen; 5 Y : ed fromthe
groH§ $ting of an optional [y subsPf uted

an optiona bstiﬁyted sat urated_acyl having from
atons,’ said opyfomal ly substituted
unsaturated acyl and optionally ubstituted saturated

awyth agpignanddi dagent satcsadrirongtha gpab asnsating bzdigddagnesium
SRR DR S § 5 5 ©
GopigpnaltylbRedgined Bebecdresbré sebuaiet @ngthe gpup ansisthd 60 of
alpﬁo}(écpeﬁ%ggr%;& rg]kyl, alkenyl, protected acyl, nitro, protected amino, halo and
protected carboxy, to form a magnesium salt;
reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula IIT or salts thereof.

In an 8™ embodiment, the invention is represented by the process to
manufacture a compound of Formula ITI or salts thereof wherein:

X is hydrogen;
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PE&TH-USE0 02ps08080 Bhlonde; Eydepirepyilmalesiombrdraider G ethyl-2-

CEpEAh AR BIRRIL ST SRR, KR ALh
opmnmdmllkmopsmbhnagnmmi bmaﬁd)sr Bodetyreghesha broghidd; k@m 1

AR SRl R 1 P Bt Bl R bl BaplobeSfmmanion

ab;dmmqgt(x oxmh:lewyl@fxrptyamugﬂegu@ omhaé 10Hepmafa ; umbm?nde 3-
ution of a

nctionalit risin reactin
c% Bﬂw&%ﬁﬂﬂéb\’fﬁw@nf@e @%g%esm ﬂ’ﬁ‘g%& %zeagent
SMﬁfﬂ[ﬁdpylﬁlﬁgm}sﬁlﬂﬁ:hﬂﬁﬁb*RZWﬁt}irﬁl%n%mbﬁfeﬁﬁhmﬁ%H%' um
brqm de; Cct adecwgne& um chlorid

TEYRYERER Hhiedy Pﬂ&@ieswmﬁg%%e\éwmgw&whlwde
by A@H@]nﬁ’e@nesuﬁ BMBﬁdéTﬁﬂﬂﬁﬁdgHé'ﬁhﬁH E]Q!Sﬂl&i:e n—ﬁoﬂ%ﬂé@h@%ﬂﬂ BRbHR;
br om de; Cct yl magnesi um 10 chlorid

( ylwgpg@qegp@mﬁy ﬁﬂbﬁt@gngm pemiides Isopropylmagnesmm chloride;

égﬁﬁﬂl magnesi um
chllc))rl de: “¢ycl o%?g%{y@r ?rggélﬁgg mﬁﬁ%eg{“hgn%}h%’l I\/E?hyl

p C@?i@hﬁﬂy yamgcselgn brentdd; drhrepyimagneddero pravside) és)lbumylmagnesmm

1 opyny g%t%e%%% rg%@d&%%g&% n%ﬁ%uélgi Um broni de;
s BopyBuigyésirag hesiideyVistiybna giesiuri 1dand3p&®,ulymra@m§umnfhlonde

b ium 15 b

(Bl RORPBATY, FRANE et hRHE 0 Metryimagncsom
1elﬂlmpxlejtb fergnemagesibmoni;de; 3-

reacting said magnesium salt with a compound selected from the group consisting of

succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula III or salts thereof,
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But enyl magnesi um brom de; | -Pentyl magnesi um chl ori de;
2- Met hyl propyl magnesi um chl ori de;
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Vi nyl ium,chl or.ide: ..Allylmagnesjum chlori de;
iyl nRgecr R eiBrentiftis Yoy agh b ha ArReRp of e
26mbbdimbitagieesi: um brom de; Al | yl magnesi um brom de;

I sapy opyl magnesi um chl ori de; | sopropyl magnesi um
b?‘dgflﬁa@g%ym ohexyl magnesi um chl ori de; _

Cy Gt e o e BB Ichsih 8166 anl optiBh ML PBARA M irated acyl

by om de; |sobutyl magnesi um brom de; Ethyl magnesium -
phaSHREEm 3 1014 oAPRGHRISS BB oBAnaly Substitpied ssjiateg e bering

brrg#i 1046718 Matbbhy kiBRERERIoWHd g g%ﬁm&agﬂgﬁ&%@wmpﬁmuy
chl oride; 25 n- Butyl_g%ﬁne& um brom de; o

t epbstitpied yathaated asyl ortienally perdining agolkeortvhingedyfvastionality;
leﬁﬁﬂsﬂ% to forma magnesiumsalt; reacting said

magnesi Um salt with a conpound sel ected fromthe group
creaslingta salytiof of & comarionndofHiormula AV ywdihi adexigngtd Reapent s edtell

' i C i dr.i.d suberic, acid .
BRI 850r BB AR b o S e A pesium
aciiiyultel Tetradpéyiinadnesuachidride) myisrytiaagnaQuorbtogtide; aci d
aphydride, and acet| cid anhydride, all .of which may
on%{fgﬁa&%ﬂWmBgﬁoggﬁog~ﬁe§&y@aop§§§%ﬁa§n@? F& g%l ect ed
f Cgﬂ?pdﬁq]h%agmu?ium@m?ﬁé;itagpaftylmﬁagh@@h@ gmb;y(_;y; oxyiq |
a ,_al.kenyl, acyl, njtro, protected .am no, halo,.
ot et promiel S i i g Ariac S Rsioy
SBriohide) MR B¢t EnRheshah Bidnadd; kdc-Biftylsabicsivhl@aRlk: (22 WO
2004/ 062622 PCT/ US2004/.000805 1n a 9th enbodi nent,

t Remsthxlerepylypagesiy shlgdén d déppbjmegnesipnegdedt the 8th .
ephied Bkt @ @1dB2 -MethPpRY HEAgER Y cHii €] - Bk Bt bl 2fin
the group consisting of  an optronally substitut eg
ubroade; Bitwtmagagsiom shlprds; adrenybresnesion tlotds: bon at ons
aﬁgpl%gylﬁﬁgﬁe%ﬂi élﬁ’borﬁl\%,bﬁ%ﬂr& 1E5bnS @l HAGE ;?{}zﬂgl& Yhdlhesi

from1 to 18 carbon at ., sald optiona tute

uehletide: §yeoheapimagagstimpproimateal Pyopybudgaesivnybedidat ur at ed
a i t A D ) . Or ) .
¢ty PR Yo B DI A B 2 ARG g oroide
c diPpapyhok goésitEn bromtide; MétlyilihipnasiGniigpiide, d-BRgdgentesium chloride;

0 firom.t. 1si st ng | of .
T TR va—
Tetlloradbac Yormegmesesinmahit or i de; n- Nonyl magnesi um

brom de;. n- . . .
reacr'Hng said magnesium salt with a compound selected from the group consisting of

succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid ashydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula III or salts thereof,

In a 10" embodiment, the invention is represented by the process of the O™

embodiment
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(=4 @b ; BIBQIn B mideVE Inﬂl%n ide;
reprpgsear%?ésd_ byrth,e process ofSIIhe 9a’ gl?rbo iﬁeﬁlrﬁbrfgnée

mRgEsErL Pt sbuorrasrs s bigpideeMsthylnaggesum iodide;
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f eldpaide; e Methglaragessivan elferideriel faym aopagnetiah issit;

AP Ee S hBh OGPV D) e e oBifiping of
asydeingnrgidoquhydsivla) $lytarie adad tribly ditideg adipic arid ety dadg [suberic acid
ORLY | 0ont-ai_ni .ar . C .. .

byl gtﬂlﬂgén g%(bla?@ ’gélg Slaﬂa)raﬂg(?,‘ nage?(ﬂu@lém&) Enhygﬁclieg gﬁjthahc acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be

|-

substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula III or salts thereof,

In an 11™ embodiment, the invention is represented by the process of the 10™
embodiment wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
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niqlidsy b megnepeihtnridgdert-Busimagnaniem eblotide; andni de;
t &R rigde: d Met hyl magnesi um
c%ﬁ%"&%ega%or.mgmn%%ﬁég%b ésggﬂ;&ﬂ’r eacting said
magpetied 19 wagesiwintshit with o epopevdd sdbcée_;dtfe@nthe@nmupmngmg pf
c - - . SU i.C .aci ride, ri c, acid.
P P hori R SR SRR RAS MR el ARG 08 e
anhlydride ecbaselaidi achyiridd, aelhiy deid dehydade€ ipaihali@aidlanhydride,
anhydrid ht hal i £ aci d.an rid l.ei c acid
an %e&? iacé‘g?nhgﬂ%&eag%ﬁ’cgma%cﬂ%@}ﬁ/%ﬁff& ?%b%f,w §hmay OR%HP%W Yy
optihsatuadd by dne o2mosisbRticd bR dhdto \@nSstingT @rE&t @ty @xy,
fr the group consisting of ot ect ed hydr oxy,
ol kS nE e e oo, I peect catpoo MG
PEEaefing dn&i@élbt@i@/saﬁl%ni[@h‘ﬁﬂ%f FofiRPaIRé: sals @Bdof SOl ati ng
said conmpound of Forrmula Ill or salts thereof. In an
11th enbodi nment, the invention is represented by the
process Hf2MdihodPidnt, (RAnRAROH; FBEse BRI profeds Df the 11%
hydrogen; Y is selected fromthé group consisting of
aRbpdimedarheyeisubst i t ut ed unsaturated acyl having
f m}drggenw carbon atons and an optionally
substituted saturated acyl having 19 WD 2004/062622
PETE sigeaault ¢ G8@Soupf qonsisthg b arl @tionallyonbsiitwedynsstarated acyl
ORb 4 ' t ur. tianall.
LR Rt 15 L8 Brbbirh s MR 00 sk BB aRl R Bl
pdioar torl 8oy ewnfs saisk dptinedllly tybstitutadnpsdtsined acyl @atsptiogally
;glzbgé‘érﬂ]l%édgsg g%?dgaaﬁoo%gﬁ’laﬂg cgrita,irﬁl?lrg glf)loﬁr !)r\{:hYa\fgteg] fu%ct%daﬂt?’;ar d
comprising:

reacting a solution of a compound of Formula IV with isopropylmagnesium chloride
to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
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piytibakatGrafQiadyl e frb e, to l U@&rﬁbﬂ;at@ﬁb o ﬁm})\(lgﬁdlg%ubﬁﬂﬁed

acetic _acid anhydride, al whi ch may optionally be

15ptwrgied epyl fewae Bomdrie 16 .carh@:r @O@éw@éts@taratqd@ﬁyltané opftosally
C t

R TR S T é%@%%ﬂr%y
amemPYHIEy; separating and isolating said conpound of

R T e G

1Kthnn2@n%mbmdnﬁéht wher ei n: X |s hydrogen; Y is

BB A LR IR O PR b o
Cc autdamm md)mmydmté glntanphcmb mﬂiyﬂydesamﬂ&beﬁmbﬂdmﬁ;&ihd&&ﬂ&;d

havi n . car bon at ai

oS on B et hu SRt Poped deghe i Yesermnal 1y
2501&l$bﬁg bfpi‘b%deds Bdd6gt eltlyloglydnyD ptylanad, Ipyoteaat ahid, halod

pol ar har functionality; conprising: reacting
ap‘éoé? gt’eil“é’@a‘?’i’pound of Fornula IV with
i Séii@faﬁﬁg’ bﬁﬂaﬁa@tmgtsmdc@bhﬁsuﬂae)mmﬂ@nm&ma@& um sal t;
reacting said magnesiumsalt with a conpound sel ected
fromthe group consisting of 30 succinic acid

anhydr jdey 48Hntodiest, 8 lﬁjveﬁ@(m’lg Eép?e%entél%spﬂhg pﬁ";%sg of the 13%

anh dride, suberic acid anh e, sebacic acid

g@#lm@@ to gappagtare a@pmp@mﬁwﬁ Fomﬂa Blor bedts ithsreat i d
anhyorlde mal ei ¢ aci d anhydri de, and acetic acid
aghydride, all of which may ogtionally be substituted
by “stpe or noregsel egt ed fyom yhe_group consi sting of

L €d Rydf ox aNeyl Xaf kenyll, acyl, nitro,

pr ot ectiled anji no,” hal o, Iprot¢cted rboxy and cyano; 20
WO 2004/ 062622 PCT/ US2Q04/ 000805 OH

comprising:

reacting a solution of a compound of Formula IV with isopropylmagnesium chloride
to form a magnesium salt;

reacting said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salts thereof,
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separating and isolating said conpound of Formula I11I
or salts thereof. In a 13th enbodi nent, the invention

wherein: 5 X is hydrogen Y is a saturated acyl having
froml . to arbon taQ r an opti.onal subst it ut
sat ur at® eadlsglc ﬁlﬁf%gl MR IS fepfeend oth‘gm OGS ° f‘ihﬁ 12&3
s amboditnent tamahuiaadreambmpmaidl of Fosmlis Vi SibROthsrabiUr at ed
acyl optionally containing a polar or charged
functfionality; conprising: [
sQmpound of F rrrul 5

magnesi t Wit
consi st i

. nivir o, ed am no, hal o,
prot ect ed carboxy and cyano;\ separating and i sol ating
sg&ﬁp&%yound of Forrmula Ill or salts thereof. In a
14t h" enbodi ment, the invention is represented by the
prm@w evinpohvad dfFtobhmul2 OV evith. dabipropptmagoesivamcierideto form a
&it Formula V or salts thereof SS ~ O HOO

conptising: reacting a solution of a conpound
ofeaﬁmgnaidanzig\iemmbah wsitipglofayit aEd adsiitde;chl oride to

oF e SnL R G ry el Sl G RlReT ™ o !

i sol ating said conmpound of Formula V or salts thereof.

21 WO 2004/,062622 P US2004/.000805
enbodi ﬁ\e%’t f eﬂ%@%w% YR 1 éﬁ?i‘“é%%?f{ ‘éfotﬁwme% of the 13"
Pe@B&EMmetfto tlafufAstird a compound of Formula VII or salts thereof

e

comprising:

reacting a compound of Formula IV with isopropylmagnesium chloride to form a
magnesium salt;
reacting said magnesium salt with acetic acid anhydride;

separating and isolating said compound of Formula VII or salts thereof,

Inal7® embodiment, the invention is represented by the process of the 13

embodiment to manufacture a compound of Formula VIII or salts thereof
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enbodi nent to manufacture a conpound of Formula VI or
salts thereof Ss o HO O OH VI conprising: 5
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i sopropyl magnesi um chloride to forma nmagnesium salt;
reacting said magnesiumsalt wth glutaric acid
anhydri de; separating and isol atji ng said conpound of

Forvqul a VI or sgnl ts tgwereof 4n a 16t h enbodi nent,
the”im Q0 I esep t he (br ocess of the
13th -nt man e ac ound of Fornul a

VI | [tsjthereof ™S $ D O VI conpmErng:
re i onpound of FORM A i
i sopr opyl magnesi um chloride to forma 15 nagnesi um
salt; readting said magnesijumsalt wth acetic acid
anhydrl de; \separ atli ng and/1sotati ng said conpound of
Formula VI I\Nor salts thefeof\ In a 17th enbodi ment ,

t %eﬂeﬁvﬁ"ejﬁaﬁ @A afeSind Qﬁ(ﬁﬁﬁ% el ¥rohi e ero‘a (ﬁﬁlsgﬁ%éﬂgfdrogen,

20 enbodi rre to manufacture
F@@Y#Lﬁu‘é/l \Alliepyloaryk atatlel, Sielkslof chztemd @ﬂmy Géizeenyl, and
P%/lsgg 4/ 000805 s Xs o NRFTRg HO O VIIl wherein R7
an re independently selected fromthe group
coemprsingng of hydr ogen, acyl al kyl, al kenyl, aryl,

aE%L&ég ch%ﬁJ ?ﬁd‘gflp)oémﬂg 'i@tv& 1so ro%%fn?a%é{siuxg 1: St eftg ?&ﬁn’a

magnesium salt;

reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;

separating and isolating said compound of Formula VIII or salts thereof

In an 18" embodiment, the invention is represented by the process to
manufacture a compound of Formula IIT or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising;
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from arylmagnesium halide or heteroarylmagnesium halide to form a magnesium salt,
wherein said arylmagnesium halide and heteroarylmagnesium halide may optionally
be substituted by one or more selected from the group consisting of protected
hydroxy, alkyl, alkenyl, protected acyl, nitro, protected amino, halo and protected
carboxy;
reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
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reacting a conpound of Formula IV with
i sopropyl magnesi um chloride to forma nagnesium salt;

anhydri de substituted by a protected or unprotected

an no; at | nd.jsol atj ng, sai,d ,conpound of
ol ackOpRFBRAL et leid a8y 1dy S S b Beorueee

t sabstitwelityi ama or Blofe&qaregtﬁé ?b%dh@gfloﬁﬂlﬁnlﬁﬁtﬁfgﬁﬁ%lrdtébtedhhydrox ,
mapuf act ure a conpoun or alll or salts thereo
WAL iaﬁ(.‘msl(’_ arcglj A Bgissed figynp, ik, PENREesdr KD ik ¢yano;
grepspatiagasd Sblatigy 2fd @mpetd sHathila By BSditt BER6F
unsaturated acyl having from1 to 18 carbon atons and
an optionally substituted saturated acyl having from

1 to 1fh £'h@fbodinfi® iRl :QRakhid ﬁ%@@g&custs%&

unsat urated acyl and optionall subst it ut saturat ed
a&RaAnuiggiTeq RempeuRteftermvla 8L ar sabis thereof whereinged .
fg@g%&@gg&}ty; conprising: 20 reacting a solution of
a_conpound of Formula IV with a Gignard Reagent
s isetleqied from thearqupeagsisigwimhegtiodalyoubstituted unsaturated acyl
h I j [ to..fo esj u alt, .
LAEP A6 RIS EUTMOR, bl Db BT s Ry TR Ry riaving
h ditoer biar gl cathgn ewimsnsaitbditideal iyasybstiptiédomadthupted laeyl and optionally

S J L ut 0 r re selected fragmth .ou
c St ot R BonB Gk ol of ey Burmats
prompdder] acyl, nitro, protected am no, hal o and
rotected 25 carboxy;. reacting.said nmagnesiu al t
AR S Eonmunte Ot I8 St it (R SR SRl T ipegroup
S g_cm:s!isﬁhg oﬂgbﬁloﬁciﬁgmgioﬁﬁenygﬁdghﬁidr@ b%ﬁ:ﬁdi; §1h F'dll)b%_ d—bd e,
adi pi ¢ aci d anhydri de, suberic aci an ride, ]
< Sisinbentpaens praide; JabluprorZ-mgthp ey phpmmpgngEum bromide;
pbtm@rba-@&hﬂ%@ﬁgmﬁ@h&mm bréRiddCs 2ANAEMGRA22 ,
PCT/ US2004/ 000805 mal ei ¢ aci d anhydri de, and acetic
adieogriHyaymagnesip bremidghi-Elorved msibyipberaithggnpgum bromide;
S : 86l X T
R e e e e S A T R
aéyiluoreridtahlpronhensilmeagnesivartiroroide:fed. & Trif noroplenplthageashox y

a : O &Sgg ' ' ' ai d conpound of

Fgﬁﬁﬁ%gqﬁfﬁho Sg??%ﬁgﬁgﬂgg%éﬁéﬁﬁhﬁgﬁi3(ﬁ enbodi nent,

t Pempthexsphényhmdgnesiwp beswit; 63 -Dinaiytphenydmes®siim bromide; 3-
R ASHebifho Bk ATPANAL BT phihdiedd ot Bhd oot BSES0]

(3~fluoro-4-methoxyphenyl)magnesium bromide; 2-Chloro-5-thienylmagnesium

bromide; 3,4-Dimethylphenylmagnesium chloride; 3-Methyl-2-thienylmagnesium
bromide; Pentamethylphenylmagnesium bromide; 3,4-Dimethoxyphenylmagnesium
bromide; (3,4-Dimethylphenyl)magnesium bromide; (3,5-
Dichlorophenyl)magnesium bromide; (4-Fluoro-3-methylphenyl)magnesium
bromide; 3,4-Dichlorophenylmagnesium bromide; 2,3,5,6- .
Tetramethylphenylmagnesium bromide; 9-Phenanthryl magnesium bromide; (4-tert-
Butylphenyl)magnesium bromide; 2,5-Dimethoxyphenylmagnesium bromide; 3,5-
Difluorophenylmagnesium bromide; 4-Chlorophenylmagnesium chloride; (6-
Methoxy-2-naphthyl)magnesium bromide; (2-Methoxy-1-naphthyl)magnesium
bromide; 3-Methoxyphenylmagnesium bromide; (3-Chlorophenyl)magnesium
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X is hydrogen; Y is selected fromthe group consisting
of an optionally substituted unsaturated acyl 10
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substituted saturat ed acyl having from 1 to 18 carbon
at id..opt.i onal subst i ac
ARG e R ot S bt LMy epOmadigp
¢ chboaitieji4ABlueromathylphery edpgeslih gfa@?deg !r,J Ity v )
CTTRHLY Rt Bobah PR i pes ot .
cm@lﬁtenﬂgmgﬁesﬁm%%ﬁﬁ&— A??ﬁdﬁ&% SoMlIBRARES. UM
enyl ma

brgm de; | uoro- 2 met hy gnesi um br oni de;
PRPROFY Bheny kragesitp bre zlmame@wm@omlde (2-Methyl-1-

S 5}5&1%’1)%%%11@&1{1 ploRhgn 2'6”1’91%@137 r}%ﬂ@ﬁrﬂﬁﬁ fim bro%1de 2=

orom

hyl - 4- nmet hoxyphen
Iﬁﬂ%}’ L@nﬂw%mlﬂémenﬁgﬂééﬂmg)bh@ﬂmnemum brom1de -
SR BB St bk 1S L ARG LTRRRGH LSO Sfk

nesiumio
3 -bF?}II!Ild%@- Elu@ﬂopmmmm‘gnamku fn-Me‘rhnx@henyl)magnesmm

3 R RO By Tl sy bpmices 4

Di(ritdtigamine)phénybgapmsiiumbhme dé, deThienylmagnesium bromide; (4-

I\/El\%ef']t@l en%?n henémi%%%nﬂg I\gﬁtgr‘rgggesmm b?omlde 2-Tolylmagnesium
( @rdmiﬂé’;)ﬂeﬂthﬂmpﬂiﬁehﬂhﬁgg/dsﬁmﬁgﬂmﬁileL(m@ﬂﬁﬁpﬁiﬁyl)még':ﬁesmm

- Shaghe o pomheny ) panea! w0 A6 95,, 2. G0re 5
3 A%l&rﬂﬁiehﬂhﬁgﬁ@ﬂlﬂmgﬂﬁ&l Bﬁéhﬂhiagﬁds% chloride; Phenylmagnesium
- Met hyl - 2-t hi enyl nagnesi um brom de;

P@Fﬂn& BRY (o HmBs R grAsassiiem brogrdede form a magnesium salt;

3rdriAd@Ridie ﬁa@ébmgﬂs% D58 GErrom th
b Dl e %phenyl rragnesr?drtsjer%nbrom de: " §egroup consisting of

DSeasins asthEhyiyden F e mhymldm adipic acid anhydnde suberic acid
( ﬂn@dﬁgé QeelFRlAMhRReRY L aRgnGs ngé gﬁ%glgc aé:bd anhydride,

chorophenyl megnesi um brom

T@talwch gibiyhiadey bdeagetésscidranby dsidie cedt o favhiRthem@naptiowlly be

RGO i oLt P OGN TGS B,

Dalfiyd @ldcotprh,emyll, mugnpmtwtnd hmmm ki, protected carboxy and cyano;

Né%%%ax yg E&ﬁ D %% Relgl %ﬁ,l as, lglgc:)r salts thereof.

(2- Met hoxy- 1- napht hyl)rragne3| um brom de;

3- Met hpx en n um brom d
(2l BTN R Pt Bhmoan e tsaied bz arocess o
Pabhh 5064 DRSO of Roahil&H] or salts thereof wherein:

met hyl phenyl ) magnesi um broni de;

(%lﬁ@i' §¥%henyl ) magnesi um chloride;
4YF1E b Bedfr6YR tHR Yk GUPROMIisiRE BES dHRRA LB\ utdPurRaturated acyl

having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having

from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3,5-Dimethyl-4-methoxyphenylmagnesium bromide; 4-Methoxy-2-
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Di et hyl phenyl ) magnesi um br om de;
m Met hyl phenyl magnesi um brom de; 4-

br omde; 45 Pehoxyphenyl magnesi um br om de;

yflllsyl}%{ rBlinld%n%g S‘Jlmgtﬁoxypijng%flmagn851um bromide; 2,3-
meahn@hbmﬂm@Bmemﬂé aanmg{ha@lma?gnesmm chloride; 3,4-

A TR R DR Sty FHRGTR L rmeh Y beseimegesiom bromide; 3.4

| smmema B@Mﬁéﬂéﬁ@lﬁ%‘ﬁdmﬁﬁé ks Q[Dﬁr%thylphenyl)magnesmm bromide;
Met h I ene i oxypheny| magnesi um “bro 3

@r%@ 8}3 @g%aglﬁﬁsﬁlpbbﬁo@gle (4-tert—Butylphenyl)magnesmm

(® d&ﬁlﬁmxstphﬁém&aypm
Phgnyl rra neS| um |od|ﬂgn;El (ﬁ%&@ﬁ%ﬁg%ﬁ% ’?’?%en es uer%1um

bPERRide; (G.2-DipeihipbeyD m&gmyum@nwmw@mmmbmammm

e M e

b oerides:4- Eéyipbmylmgn«psnm Ytomadm ésPlhatmxbzmeldmgnesmm bromide;

mﬁfﬁ%% S Slﬂglﬁqrglm ebf %{Hyffa%eny}magnesmm bromide; (4-

4lmmpy1ppbmi®yiagmgmesbmmdeh3 é)-rl\{Iezthylen]sEimxyphenylmagnesmm
nesi um brom de.. Phenyl ma nes

s SRR B i s Rt iodle -

( M@nq)dyphmylymamgmgsbmmndar(@md@lphmﬁl%xgnwm @ﬂﬁﬁﬂ% m
r eact.i ng _sai esi ums npoun

< SrlRERR R BB AT B Rt brgmile a5 oS Mgsngsium
achigtdé; d’ﬁeny@hag&lasimﬁ chletide; and Wik BieenA/InPbo @ 16 form a
anhydride, suberic acid anhydride, sebacic acid

amf%’ﬂ%%s altyzel ai ¢ acid anhydride, phthalic acid

apday g el {T6h GAIEWAR b SorAptiig
anhydrl de mgﬁgle of which may op??%ﬂﬁ?d%g@%%%ggﬁs?utégf

by S %ﬁd gy dridsestutarieacid piyiltides adjpis @pld@dmlnde isnprigfacid

B e ey Pl Xl B s E BB bl llhyaride,
s elsicacihgphadrile; ang) aﬁ@ﬂcmgldsaahiﬁrd@mﬂmfrvdn@n‘m@mﬂmﬂy bk

0 5ub§ﬂ‘éutce%l b‘yfbﬁé Slolgnore%ée(!t&i dﬁ%lﬁ‘a{ I}%&g;b %gél g toff plloPected hydroxy,

invention’is represente rocess
malpk alkenyl.cicH, manmmmtebaimlﬁo,rhaid arodcted @arbsxt 408 cyfaer eof

cosiefbfly ot e XA oy °§Fse'ﬁ%flﬁ%e%ﬂa}ﬁ”%ts?urS{ISEp

acyl having froml to 18 carbon atons and an

optional | ¥ «Su saturated a hayvi n 30 fr
1to 18 %4 Bﬁ ‘ﬁﬁns eéﬂé{.%ﬂ%f ¥ear?a?q¥§ﬂ UBsRIPEE
un:&ﬁﬁfactaﬁeexcboﬂ@ylhndaiﬂ(ﬂomﬁﬂa nhed shiys therdBSihedit:ed sat ur at ed

acyl.optionally containing a polar or charged
&1‘5{1 dg'ﬂ%efltty conprising: reacting a conpound of

FIYgETbéléb(t:dg\nfngM; ?:Jla r%ﬁ)us?rcbmﬁﬁgl oREAGRIOHalH A BGHAA s AfRated Gyl
Shign P oo incy A9 ool deigied sptetd aoyl having

4er¥1t1hl@>€lB 'c%bon atoms, said optionally substituted unsaturated acyl and optionally

-

substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methylphenylmagnesium chloride; (4-tert-Butylphenyl)magnesium
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Di et hyl phenyl magnesi um br omi de;

3 Tbﬁwgttejﬁ 'l ﬁﬂ%ﬁ%}%}ﬁ%ﬁéﬁ% gﬁ: bg&%ﬁgg;; (2—%)[e4trﬁylphenyl)magnesium

P&hloﬂﬁé;hﬂ-waﬁb@hyhﬁﬁl@gﬁb&luﬁfm%ﬂm AlginyBhdrylmagnesium bromide; 2-

Dﬁ’t@ﬁ%"ﬁ%ﬁn@%ﬁ'ﬁpes A ——

2 metﬁo e E]Minﬂﬂ&:ﬂ:\d'e 'ﬁﬂﬂﬁ&hﬁﬂ@s Hglqaaﬂ@ (-

tert Bu ﬁl enyl ) magnesi um bfom

W@ﬁm‘@‘ﬁ’éﬁ (ﬂ%ﬁ’t@fﬁ@éyl)magnesmm bromide; 2-
‘[W]B&Qﬁéﬂﬁﬁ%‘jéﬁﬁg NERe{H E’Tﬁ]hgr{l)ﬂﬂagggsmrﬁghlgnde Phenylmagnesium

- D| met hyl phenyl ) magnesi U
benyimagaesie bipmidecth ferm adieagnedy salt;

wp Reaay
m I\)ag?‘% ﬁ@%%ggmu %B%&{Eg g&ec’ted from the group consisting of
45@‘*’3‘; Mﬁ@yme@aﬂm@d enhydade adlplc acid anhydride, suberic acid

a:gﬁlgﬂﬁé %égtba]%f&h 2 qug,s 2 %ﬁ(c) @mg mﬂ?y(]gnde phthalic acid anhydride,
2 nkal digyhopdh amydimmag amlsacellm dzidoavhgliride( 4t of which may optionally be

SRRRLRRH LSRR P B coppaeagprotesed oy
( atkdyb ket phginyitrh NRORESI Wiind] K, §eiecRALBIBbRPEI bt

| od| de %’b %t hoxgpgenﬁﬁdgog%nem um %:eggﬂt?‘%ﬁ%em o

brom de 2-Tol yl magnesi um bromi de;

4- Met hé)eaphqpyl magnesi um 15 chl ori de; Phenyl nagnesi um
chl ori Bpept. eyt ionisaprs picated Py thedrapess to
rr&gaﬁ@mtuf@@@hﬁmuﬂd&ﬁ%hﬂﬂa fRb Lk IPARRSH Wl gR! t W th a
compound sel ected fromthe group consisting of

sekcie hrdregsei d anhydri de, gl utaric acid anhydride,

agi PG &t ﬁoﬁ%&%&ipqg sm%i'ﬂg %F %h?ﬂl sﬁf)ﬁgﬁﬁgéd Lgn%aturated acyl

sebaci ¢ acid anhy acid
phavag fremddb 88 sarhgrdatode andzem op’adnell}z sdxstmited riychitddceyl lﬁﬁldg

f I
<651 Eot8 R ! bl 0y 0 B
c slﬂsh@tadrsgtumtedmpyitogmMy hmﬂmnmg a polat éaydhargad R@vydnality;

a ro, protected am no, halo, protected carboxy
S%Ik}?:y%ﬁt separating and isolating said conpound of

Fogantiigen dolnip oond sfHormulh N st fa. G@aaﬂdmeagem Sflecestiasmbh 118 Btoup

AR G sV R e R SRS TP PRl eenmdweof

vvhﬁjnﬁdm (2-Meﬂ@1ﬂmmﬂm@ﬁes@ﬁa tigors®t ROVIeHy1h AN hdpBe@RUP
n3| t| ng/{? ptional |y substituted unsaturated
81 ¥Pglﬁw Drpagngsurg 9%5@? Bh%wlén%ﬁ@ﬁuaﬁ iodide; (4~

OMeltIQﬂﬁiHeM bditkH bRANISA MM ARE RGN AR B broRBad hOM

1 to 18 carbon atons, sai opt| onaIIy Substitute

uhelimaeaesyn hropmidey ﬁcM@b:f phaazimagnesium chloride; Phenylmagnesmm

chloride; and Phenylmagnesium bromide to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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substituted saturated acyl optionally containing a
pol ar or charged functionality; conprising: reacting

sel ected fromthe group consisting of

nes hl qri de; _
(LRI PBARRSIHER Bl SBimgsnising famtented hydrony,
P@IKyL )36t/ @@DB% Plbfe@ml d@ino3haldyiptdreviadniacon) BaDGasd; um
br om th neS|lﬁm chl ori de;
%9& ﬁﬁcﬁ % a Il or salts thereof,
4 Et hyl phenyl magnesi um br om de, 2-
Et hyl phe pa ne SI um br.om de;
(4 | so gqnﬂﬁail srenrpsgated bwthe process to
ARG ﬁﬁﬁlQ!ﬂ@H} H8s m@ﬁ%ﬁ%ﬁ&&ﬂ”es' um
| Odl de; (4 5 t hoxyphenyl ) magnesi um brom de;
Yﬁ?g%enyl ) magnesi um broni de; 2- Tol yl magnesi um
bl‘yoi@ HlectedrrdfR Y
Ph en;I ma%ne3| um &ﬁ)edg%{%l%ﬁg%? %ﬁglﬁp ﬁn"h%g%tg%umamated acyl
bhavigiEomd tb 4B grthomeigme sidan ®abma11y lsdzsututerdgsamaateﬂ acyl havmg
h qm 1 he, ar
C B Bl A it ot RPN VB Ayt A A g
aﬁhhsd‘tlll”taﬂle?afumihdmcxd C&)@Dnhﬂamhgtahmnga poka becrhatgeé cﬁuﬂhonhﬁty;
] JHQPe, sebaci ¢ acid anhydride, azelaic acid
gri de, pht hal i ¢ acid anhydride, maleic acid

a mifa;mitg dempennd affetringla AV ivdthartyghai diesagadt lsel@d‘tedlﬁbrﬁ EheBRYip

opti onal | ubsti tuted 0 ted
¢ BhiRRE oL SR bR RESR  BRece oG ap sy Drasnesium
albkophide; ah&B]iBﬁlylma’gﬁéshum eilbridy, to PRl H6i@esiaRisAg, hal o,
pr ot ect ed car nd, cyano; separating and isolating
s A730URERH o %\‘%ﬁ%\t?ﬂﬂllscwouaﬁ sedeftedsirqop thegagup consisting af
ZZﬁkiéuﬁimﬁlﬁéﬂﬁ?dﬁde, blbgrib Ry ainyemé §d1f)i%%1€§tﬁ]ﬁ‘§dﬁ% t&ﬁbérﬁ%md

process to manuf act ure a conmp of Fornmul a

o AMparide sphastc s apleydAde ovlaic n«y@ @a@/éﬂde vhﬁhghcsa@nde@hwde
f LoBid 60 SHhYURIEC msacéﬁd Y] &Lﬁf&&ﬂd%ﬂ ﬁ{?ﬁ%}aﬁﬁglg%ed

unsat ur at ed” acyl having Trom 1
aﬁ@b stiytedpyione af llnyre§alb<§@d from de sweupoatisthzad protdvted ihpdroxy,
C By Sti Lt ed

%%%1%2?% g&%ﬁ%’%}a@%ﬁtl ongﬁa% 81%{) %%“lb %%%éﬁ% P urat ed

a@@ﬂara@pg pighisdlhtyngcsaidtcainpoung cﬁFpmm IIbasr sehsathereof,

functionality; conprising: reacting a conpound of

Formula IV with a Gignard Reagent selected fromthe

group In2524%@mshiodinienty thafm@ﬂwﬁt inydppdsertyd bRBilE pRICEEto

chl oufagufe ascor'\r/l%)g n %Xc}%% a ﬁngn gﬁs tlﬂereof wherein:

X is hydrogen;

%Hm

Y is a saturated acyl having from 1 to 10 carbon atoms or an optionally substituted
saturated acyl having from 1 to 10 carbon atoms, said saturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; (0-Methoxyphenyl)magnesium

bromide; and Phenylmagnesium chloride to form a magnesium salt;

28



brom de; (2-Methyl phenyl ) magnesi um chl ori de;
m Met hyl phenyl magnesi um br om de;

W@ eeoobsexyphenyl ) magnesi um brom de; Phenyl magP€BU82004/000805
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i odi de; (4- N%thoxyphenyl)nagnesiun1bronide

enyl.) maghesj um brom.d Tol yl magnesi, um
b R R RO AL A B he Stou consitng of
thmyilcnaa:gch ﬁﬂnbrdmirde’,% Qlufahb atill atiyd Adcladdhiesit! JARIGRBRIride) all of

nesiumsalt; reacting said
n’g"glhnbﬁaryrﬂpgﬁmﬁn \}ﬁetsﬁ’asg el by SR T Beteseleder ol sernyr oup
C@b]ﬁ;isﬁhg 88prefected HEGEOHH, BIAC hlﬂer@ﬂ RYAr Aid§; pr&laéi&@a{ﬂnﬁo 3Giod
drlde adi pj ¢ acid anhydride,” suberic acid

H%%ﬁqd@r°§%ﬁgﬁﬁéth|d anhydrlde azel ai ¢ acid
Pt gl nd RO dafei REISuRINYPY HfndS1IT o Bl i d
anhydrlge andm%%etlcﬁ20|d anhydrldeO al set!hgrfeé\ﬁ/I1|ch may
optionally be 27 WD 2004/ 062622 PCT/ US2004/ 000805
substlﬁ&gﬁgm | P
consisting o 6?%%2@?? Eﬁ%@%igﬁﬁ&gwéJﬁy%Lpgm&&%y
aﬁwmﬁmmnwaﬁmqwmwkﬁﬁ@umdWWhmSdhdMUaﬁprotected carboxy
and cyan; separating and isoljating said conpound of
la Il or salts thereof. n a 23d enbodi nent,
[ [ he process to
Il or salts thereof
ed fromthe group

: substituted saturated
acyl optlo all'y containing*a polar or charged

f unepdispapal i ty, conprising: reacting a conpound of
Formula 1V with a C?lgnard Reagﬁnt selected fromthe

gF e hgionf mgerarovad fifimipdNeny | magnesi um br oni de;
(o- Mey hoxyphenyl ) magnesi um 15 broni de; and

s¢1 nic acid anhydri de,
i d anhydri de,

5 aci d anhydri de,
azeHai'c aché anhydri de, € actgdganhydri de,
mal ei ¢ aci d anhydride, and aceftic acid anhydride, al
of which ney—eptionally be 20 Jsubstituted by one or
nore sel-€cted fromithe groups/coqnsi sting of protected
hydroxy, alKyl, al kenyl, acyl, 'nitro, protected

awith @, Grigabxd, Reagant edectad foan the gyoup mohsiyingof 3-

Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium bromide; and

Phenylmagnesium chloride to form a magnesium salt;
reacting said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salts thereof.

In a 26" embodiment, the invention is represented by the process to

manufacture a compound of Formula VI or salts thereof
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separating and isolating said conpound of Formula I11I
or salts thereof. In a 24th enbodi nent, the invention

conmpound of Forrmula Il or salts thereof wherein: Xis
hydrogen; Y is a saturated acyl; having from1 to 10
carbpn atons or an optionally substituted saturated
sai d satuBated

and
' Yy fform a magnesi um salt; 28
WD 2004/ 062622 PCT/ US2004/ 080805 reacting said

qggg si.ymsalt with a conpound selected fromthe group
con ?%?%hg of succinic acid anhydri de, glutaric_gcid

arehgtibgiacempeehdzd Eoinailmnly witha Kijigrird Reagent selpetegiioaHbegipup
optional |y | ' o Rt SRk SR
e T Lt s
abdoatidd; andRhehylmaghesiom qhicoide ¢t Drmamagoesivmafal;, 5
protected carbox nd.c ; .+ ng and isol ating
sﬁﬁﬁﬂ@éﬁg6ﬁﬁ%ﬂ%FX r %ﬁ@ﬁ?m%fgggﬁﬁﬁfthereof. In a
25parafiibadi istaing shit @ompauad of Berniuta Yegrselssahereaf. by t he
process to manufacture a conmpound of Formula V or
salts thereof S XS )""~Y OH HO 0 V 10 conpri si ng:

r eact i R Ahealbblibent, 0f itvestiuniotupebsafiedRgrtheipmcdsVto >SXS<
HOOH Nwth a i_gnar agent .selected fromthe

g PO @Fﬁpﬂlﬂgd’lf %gmi‘ga ﬁ&tcﬁ 8%5 ﬁlf?é??& magnesi um

brom de; (o-Methoxyphenyl) magne$i um brom de; and

HO

comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with acetic acid anhydride;

separating and isolating said compound of Formula VII or salts thereof.

In a 28th embodiment, the invention is represented by the process to

manufacture a compound of Formula VIII or salts thereof
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Phenyl magnesi um chl oride to forma magnesi um sal t;
reacting said magnesiumsalt with succinic acid

Formula V or salts thereof, 20 In a 26th enbodi nent,
the invention is represented by the process to

consi sting
NR'R®

Phenylnagn' a magnesi um sal t;
reacting s magnesi um saljt with glutaric acid
anhydri de’ ' R

Formula VI or salts theréof Y¥n a 27th enbodi nent, the

i i RNarld R T2OMESRAI Sy B teBnsisti

e AL . ROPERR Ay St OF BTy Grstls o ydrogen
\ agyrlgaliyl patkenyg, @ryl, aratkyly Si(alkybspraitedtaigparbosy eilisnigorg], and
corpauaof Formula IV with a Gignard Reagent

sel’'ected fromthe group consisting of
3cnepngng/phenyl magnesi um br om de;

< anesiu .brom de; .and

pRehohe SR bATRAIETY il & Gl kG St e erowp

r @eacdisting o§ RiVitthmagplesyinmesaiuin Mbinideﬁ(@dt/létgo@@h&yl)mggne}sium

anhydr.i de. ,separatir d.isol.ating sai.d conpound o

2O 50 pREPRESRoi e ALPHITS oty SradBiomSHRa: mont

t heactify @it iaghesismIsAlpivith asui€ doil YnkyAE dPSBSRERd bPa pAfected or
dcibyntyla bPa prfle

nanufg%kgre.a,conpound of Formula VIIl or salts

t HEPELTeagmro:

separating and isolating said compound of Formula VIII or salts thereof

In a 29™ embodiment, the invention is represented by the process to
manufacture a compound of Formula IIT or salts thereof
wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of arylalkylmagnesium halide, arylalkynylmagnesium halide, and
arylalkenylmagnesium halide to form a magnesium salt, all of which may optionally
be substituted by one or more selected from the group consisting of protected

hydroxy, alkyl, alkenyl, protected acyl, nitro, protected amino, halo and protected
carboxy;
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p VIII wherein R7 and R8 are independently sel ected
acyl , PEl/ky1004/000805
al kenyl , aryl, aralkyl, Si(alkyl)3, protected carboxy,

I aryl.sul fonyl ;. 5 conprisjng: reacting
oSSl ¥ B 2 SR e P
s edueditie deifl mobmdtilie, ghntaricncideanyirst, daipi®dcid anhydride, suberic acid

3- Met enyl r esi. um by om de; . o _
(PR BN STl e i tericg thlic acid anhydride,
Phesyit aeig aeisidrite, Gl egeie gcid enHyeide, all BRFRES b s@nhily be
reactjn 1§ai d magnesium salt with acetic acid
arﬁ@ﬂ?‘f’fg% SR mfone Sstpctsd figmphe group eensisting afprotected hydroxy,

MHuityQtaB@h Al a@MinRes, pRoRRedahditd hah brbsQbadd :
gorrpo’und %f é%’mr,rmlg Veféleelrd or sgiﬁggbﬂt)%e%%%afk&%ﬁgd 52%‘39
o rBAITREEY iSOIREnE FroparmRoRnd of Hosprledi at s Hipreokc

pr ocessy b 80 dAu A ARS Mi&itBn & da 8% afe bk ! ! !
I's "hydrogen; I'S

or salts thereof wherein: X Y

s éh@wfastrg ¢ enmrdved gf BupuladHor sl thyreof whereimpt i onal |y

S f1] unsaturated acyl having from1 to 18

calb? ()Hr%’ma{)?%gﬁs and an optionally substituted saturated
acy s splgdtedEomalie grogmeabsistingled ag aptivnallptubstitited ansdturated acyl

' ' t ur.at acyl and. optjonal l
BB B e LR 5 b B S
pdtam 1 or | Chaliogetbriiy said omivalllytsybstinmerburisatiung:d acyleag bpiehally

a . dof Formila LV wth a Gignard Reagent .

5 SF BRI Bt d RSBt Sibrdindia ol B charged Tonconaliy:

arcginptidiyg:magnesi um hal i de, aryl al kynﬁl Imagnesi u][n

hal i de, and 25 aryl al kenyl nagnesi um halide to forma

aEAvSs pnSaend LKl T i gras bR esgatsrlgetedsom e roup

S Whadidting beﬂ,Sth@ﬂﬂb@ﬁzyﬁﬂigﬁeﬁlﬁﬁ BRbRk; ﬁ,%%ﬁlﬁﬁ)bgﬂz?lﬁpagnesium

copsi sting of protected  hydroxy, alkyl, alkenyl,

prS 83?@@‘%9&%0;0@?9@#69@,5%@@@9@ ; rilwsobanay magiesivm

preafosias; oth-DaRS iyl 3 g P A6 208 mobenzylmagnesi

PCT/ US3004/ Bty g'yé@ _ mobeizyTaghestam.
bromide; 4-Bromobenzylmagnesium bromide; (2-Phenylethyl)magnesium chloride;

3-Fluorobenzylmagnesium chloride; (3,4-Dichlorobenzyl)magnesium chloride; 2-
Bromobenzylmagnesium bromide; 4-Methoxybenzylmagnesium chloride; 4-
Methylbenzylmagnesium chloride; m-Methylbenzylmagnesium chloride; 2-
Methylbenzylmagnesium chloride; 3-Chlorobenzylmagnesium chloride; 2-
Chlorobenzylmagnesium chloride; m-Methoxybenzylmagnesium chloride;
Benzylmagnesium chloride; (Phenylethynyl)magnesium bromide; 4-
Fluorobenzylmagnesium chloride; Benzylmagnesium bromide; 4-
Chlorobenzylmagnesium chloride; and 2-Chloro-6-fluorobenzylmagnesium chloride
to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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suberic acid anhydride, sebacic acid anhydri de,

a ' i d anhydride ht hal i c_aci d anhydri de,

et e APUN g e RO o sl boro
ofalkyh iakhnl yipacyl fpihiopplﬁ’;]ebtﬁd h@ind, Edﬂ)@?dtédﬂéd&iﬂrb?ﬁy ad¥ecyaXo; ;
more selected fromithe group.consisting of protecte
nyarsRe S Elavts HdebhpPhil R pbrns B of it beed o

am no, hal o, protected carboxy and cyan; separating
and isi)l ati,ng sajd compound of Formula Il or salts

t her eof? 2 11y ebegigient tHsdueRen is representpd, b Bocess to

I eheBeHearoRib oo MORAAS BT bosaliBMbAFhLES: @ conpound
of Formula Il or salts thereof wherein: 10 X is

hy'd ngﬁgem( is selected fromthe group consisting of

Ay 9 RAERREE b t1RWPSI DGR e WP ;#O%A%g%tgd DRNafika acyl

froml to 18 carbon atons and
s hgeg fremddo 4 8 carben deime angd antoptipwedly sibrstimtdd stioratd acglhawing

a [ j [ : acyl.

R e R

c sistifutedrsgtusatqsioicgroptionatiy apg@ding apotar onhlargey funtfonality;

cgg@gﬁ&ﬁ 19: reacting a conmpound of Fornmula IV with a

G gnar @ Reagent selected fromthe group consisting

giegﬁl;i@- ﬁdmiohyd bf&l’mM@ aihi aL(E’niglhlafct%éag@it selected from the group
,6-Di.c enz nesi um chl orj de;

2R PO o R R etk P et

2 Dishetaylbaenihydgnesgne shloide; ¢IHPBENytiyl)magnesium chloride; 4-

SN DR RSSO B BleOp s Egnesium chloride; m-
ANBHS BRI b EBig Redh] ol - DILS® enzylmagnesium chloride; m-
(2- Phenyl et hyl ) magnesi um chl ori de; )
3%%?%%@%@%@%@#&%¥1n@@emm chloride; and

( Befizyihshboia BeRFL JTBANES Rt Qi de;  2-

Br onbbenzyl nagnesi um brom dé; 4- Met hoxybenzyl magnesi um
c Faetirgcatd magngasmh yelbwitly § careppved selevteadiam thd @roup consisting of

VELR TSR S TRORRRAL I S 080 A6 oid sy suberi e,
c hthydfidie setrciz Beidhhiydobe nzaldicragd ediydride; phtbalictheid anhydride,

) e | ;
T

Fhubstitoizd by pheragmesiselrstahiran ilterodpannydtinmg gf poidrt hydroxy,

b ' c 4- |.or oben magnesj um ch| qri de: and
SR e ot bR R OGK BB R PloRRistcaSisi B s
mespaatinglandsisd ating36id rcompduind @f Bainthl ABDGesksmREes t Wi th a

conpound sel ected fromthe group consisting of
succinic acid anhydride, glutaric acid anhydri de,

adi pi cinaci2t aitoyhidne] €he iB+8RABEA 1§ r@fésEnted by the process to

manufacture a compound of Formula III or salts thereof wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
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substituted by one or nore selected fromthe group
c6PEPeY g of protected hydroxy, al kyl, alkenyl,

aeadkcting EdnshouRd ot REkEl I'w mlmqa,enbﬁhﬁgne@m&t AR 1FBERAXY
and cyano; ~separating and isolating said conpound of

SIm 3ot or salts thereof. 5 In a 3181 enbodi ment ,
t kz@ L g N
cﬁﬂ@’s%mﬂa%ﬁehﬁm sﬁm @5@% él&:?edpﬁ(ﬁﬁ ﬁl%%f‘}“g copsisting of

manuf acture a npound a Il or s
\Aﬁ‘éﬁicglilfrml@@qhgdfrﬂﬁdglé@éﬁ aCld(alihéde@ edivisdcidraomdride sgbevigpcid

CaRyasifié Rebaelc a@ﬂa aﬂ%‘dh@@ abdi¥ic §%§ %ﬁﬂgﬁﬂﬁ@ iihﬂﬂ%l&a&cﬂf &hﬁfhde

acyl” having from1I to 18 car
opalenaeid gnbsdnids; pradiacetis asish anhydrile, dloyflwhhevhaypptidfallyrbem

I I bst
et i RO b bR MReciafh o 3 S opti T b el e
agl}qyl alfkemsé,rmyll yitrogpro@cted agine, Ipahj arotatedchdbgeshd cyano;

ORI R b Lo Bty oo BaE MR aRoH om t ne

group consisting of 2 5 Di wethylbenzylnagnesium
chl ori de; th nes chl ori de;
(2- Ph e’?ﬂﬁ %%h a’éllfﬁ H%% &S el&ed by the process to
Nhiahﬁfagtbemzqoh@amaﬁ FormdHIIDE SRS thereof wherein:
égyh (élbenzylnagne3|un1chlor|de m
%Y 8%yl magnesi um chl ori de;
2xNE b Bt Ra ZY1 FRERE SbMM 16 b @4rb&tEatomk or an optionally substituted
thhoxgbenz yl . magnesi um chl ori de; Benzyl magnesi um

c Fifteatell @cyl Aarng @tﬁﬂ;ﬁp A gaihart aipm sefisdarated apdand gptionally
MRgRESBEATEA acﬁ plicia %"C&galﬁlﬁbg Bﬁﬂ&ecmfgga ﬁﬁkﬁon\ﬁfﬂyh a

conpound sel ected he groﬁp consi st
SEAEPHRE: aci d anhydri de, glutarlc acid anhydrlde

apéa@ﬂltfg f‘s"t‘)hgigﬁl %gd'éﬁﬁﬁnd 5 2l ellliﬂll% Ié%l&lc? %%}ﬁgéd gl%m chloride to

sebacic ac al c aci
pﬁﬂh%ﬂnu%mmﬂmuSdnhydrlde mal ei ¢ aci d anhydrlde and

SEBL, AT £ By LU TR, BB SL S
c sm:smsi acnganhydrmepglmam@mmjym ana Beait layil anl@idiﬁgg ?alé g)f(y

ni.tr t
o iy Rongll Bt S5 By i g s B G54 B st o1
Fafrms’uﬁlg of ;iroietlitec’sl@idhﬁ(yt 41yl &0kenyll, Bey® ndd) @rcﬁé&&cﬂnﬁﬁﬂ thalo,
t he |§%e%%|on .S represented by the process to

A85¥B0und of Formula |11 or salts thereof
V\b@éﬁhﬂg and isolating said compound of Formula IIT or salts thereof.

In a 34™ embodiment, the invention is represented by the process to

manufacture a compound of Formula V or salis thereof
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30 X is hydrogen; Y is selected fromthe group
consisting of an optionally substituted unsaturated

wa@eg/o6dsavi ng from1l to 18 carbon atons and anPCT/US2004/000805
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optionally substituted saturated acyl having froml
to 18 carbon atons, said optigpnally substituted
unsaturated acyl and optionally_ substituted saturated
opti contai ning a pol ar or charged

opal

Fornula_IV wth

Benzyll magnesi umaal t;
reac sel ected
fr &M

anhydride, glutaric acid]anhydride, adipic @cid
anhydri g€\ subewi c acid/gqnhydri de, sebacic acid
anhydri de,\azel ai ¢ acid anhydride, phthalic acid

aaﬁx %ﬁ%e, mal ei ¢ aci d anhydri de, and acetic acid

an Q@rl e, all of which may optionally be substituted
byeacting aconpowrd of EpematlelV With Benzytmegnetiwn cblasfeio fogn af
protectedaﬂydroxy, al kyl, al kenyl, acyl, nitro,
pPBEER ami no, hal o, protected carboxy and cyano; 10
S fpatirgtshidgna@nesiins saltavitng csinicdcid enfpaluidet of Fornul a 111

or sal.ts thereof. ..Ln a 33rd odlj knvention
erparip el g g i et S ERRH Tk tars ook Y
conmpound of Forrmula Il or salts thereof wherein: Xis

hydr ogen; 15 .S a saturated acyl ving fragml to 10
car bong ?é#r?mgP ‘Ihﬁﬁntoﬁ]f’ NSRRI ﬁ?%??t}q%}fyerge prsog?slsj rJ'foat ed
agshuh@iientofpoidbf Fornkla VRoyans tkess, sai d saturat ed

acyl and optionally substituted saturated acyl
optignally containing a polar o

S

consi ] '

an of which may
opti onal | nore sel ected from
the gro consi stri ng of p ect ed hydroxy, alkyl,

al kenyl, acyl, nitro, prodtected am no, halo, 25

prot ect.ed carboxy and cyano;

cOmprising.
reacting a compound of Formula IV with Benzylmagnesium chloride to form a
magnesium salt;

reacting said magnesium salt with glutaric acid anhydride;

separating and isolating said compound of Formula VI or salis thereof.

Tn a 36" embodiment, the invention is represented by the process to

manufacture a compound of Formula VII or salts thereof
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w0 gomepoeesent ed by the process to

separating and isolating said conpound of Formula I11I
or salts thereof. In a 34"' enbodi nent, the invention

conmpound of Formula V or salts thereof 34 WO

2004/ 062622 PCT/ US2004/ 000805 s, 0 OH HOO 0 V
Formula IV with
magnesiumsalt; 5
cinic acid

sai d conmpound of
enbodi nent, the
to

or salts thereof
reacting a
conpoung-o enzyl magnesi um chl ori de
to forma gnesi um sal t'; reacting said magnesi um
sabdpMéidd gl utaric acid anhydride; 15 separating and
i solating said compound of Fornmula VI or salts

t eackiegf a conpporndef Foranie dWiwidRenzylmegriesivendhlogide ksform a

r égﬁ*&ﬂrby the process to manufacture a conpound
of Formula Y11 or salts thereof 35 WO 2004/ 062622

5 PGRAUSE0UhGDEEOS s8t wih @cetic acid anhydride;
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separating and isolating said compound of Formula VII or salts thereof.

In a 37™ embodiment, the invention is represented by the process to

manufacture a compound of Formula VIII or salts thereof

< i
/“\/NR7R8
HO 0
VI

wherein R’ and R® are independently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Si(alkyl)s, protected carboxy, alksulfonyl, and
arylsulfonyl

comprising:

reacting a compound of Formula IV with Benzylmagnesium chloride to form a
magnesium salt; |

reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;

sepatating and isolating said compound of Formula VIII or salts thereof

In a 38" embodiment, the invention is represented by the process to

manufacture a compound of Formula IIT or salts thereof wherein:
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anhydride separating and isol ating said conpound of
g%h % . or salts thereof. In a 37th enbodi nent,
the ventr'on is represented by the process to
manhisfselected Gom th@grpupwmhsm‘ingﬁxf Iaﬂuj)mn\illlj iub@ﬂituﬁlis hhsiturated acyl
n a

t 111
aﬁg%?ggéggxgentag%ge n%@% %%W? éu ﬁi%%ﬁg?g?%’ ving
offrohlwtoomaxbonamﬂ:s, s%‘d Kpﬁogal@l SI&Bﬂ?ﬁkted ?%s}fﬂurzﬁtédra@iflga)ﬂh optionally
r box al ksu ony an
PR e e ses oRoRD b g ko gr chavasikSoRerg:
FmbﬂmhangV'mnth Benzylnagneshun1chlor|de tthor?La
| t t sai d_magnesi um salt w
CEGRTRS 4 i S-S0 oG Sttt b
URIKyGhQ@EE6m AyDE:; ard BB eﬁhﬂn%yl@@ﬁ)rmsa%%hb% §zﬁf QVherem said
gﬁ% und of Fornula VITI or salts thereof

andrrgyImagnesm Ryl may oppenstie he eldnswted fogs one
I
PP ERESseleRted @i@%@gﬁoiﬂi @oxﬁlsw 42 21(133’5_125 1 diten§f

sal ts thereof wherein:
PET9testesdl piogprstecikd ﬁ@mhy@ﬂ%@@mrotﬂc‘w%cas@mct ed from

R TR e R e s S

aﬁuﬁpﬂ¢@m@wﬂvd@@bﬂmwnuaedw@aﬂudamédmamﬂammﬂnda@uhxmamd
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula ITI or salts thereof.

In a 39™ embodiment, the invention is represented by the process to
manufacture a compound of Formula III or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;
reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
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from1l to 18 carbon atons, said optionally substituted
unsaturated acyl and optionally 5 substituted

charged functionality; conprising: reacting a

C n rmul.a LV w.th a Gignard. Reagent.
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sebaci it i gde. | aj ' dr i
oht hal I:ﬁ éﬁgc Ig,lal@gcﬁﬁl%,r Eﬂg én,v"éﬁ%?% r%px%gén%d%gmﬁ{e };rogegs to
manufacture a compound of Formula V or salts thereof
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comprising:
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anhydri de, and acetic acid anhydride, all of which may
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fron1the group consi sting of protected hydroxy,

%%gg? gﬁeﬁ‘lﬁ Qég of ﬁ&ﬁﬁul R’ §ii0a GHE&E&REJg‘ént%QPe&Qd BRI group

cyano arat1 ng and |solat|ng
&@hﬁﬂﬁ@ﬂﬁﬁﬂhﬂﬂs&cEEHMHﬂamﬁdm.Dnnabﬂhmsmﬁhﬁwéﬁﬁl5 In a

enbodi t he yentd

S P Eer s RS DR SRRERE Y fifin HpdefiRium
g@hts t hereof wherein: Xis hydrogen; Y is selected
from the_group. con n nally substituted
uRaang sad 94“5@ &‘ Cﬁ?gﬁﬁﬁé?g >18 carbon atons
af3fardihoORl i Naihk Yai s Ucbﬁ}io‘uh&lbﬁlﬁbrﬁlalalﬂ ait sals thengbf. havi ng

from1l to 18 carbon atons, said optionally substituted
unsat urated acyl and optlonally substituted saturated

acyl qRtisop@bhdodsRt: 3hdlinBéhtidn RAbmesefied BY &eg@6tess to

functionality,; risin reacting, a conpound of
Hmmmﬁh@ﬂpwcmm@%ﬂﬁngf gﬁl alsdhsrede| ected fromthe

group 15 consisting of n- Butyl sec_butylnagne5|um

bre sel ected fromthe group
al kyl, al kenyl, acyl,
, protected carboxy and
cyano; separating and |solat|ng sai d conmpound of
Fesdipristngt | | or salts thereof. 25 In a 41st enbodi ment,

eSS TR b AR R T
S coriin&bt n-BiyDseé-bug e it gDimethylmagnesiumy D1-n—
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;
reacting said magnesium salt with glutaric acid anhydride;
separating and isolating said compound of Formula VI or salts thereof.

In a 43™ embodiment, the invention is represented by the process to

manufacture a compound of Formula VII or salts thereof

S )K

HO

comprising:
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w@eleotmwa2 from t he group consisting of PCT/US2004/000805
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38 WD 2004/ 062622 PCT/ US2004/ 000805 reacting a
conpound of Fornmula IV with a Gignard Reagent

n- But yl - sec- but yl magnesi umy Di et hyl magnesi um Di - n

B?éa%ﬁ[%&}g&%%ﬁ)glgﬁ %f% 0 El?\(ll)’{r}'a eaf%ﬂé? e%fgerg 5eflefc;ted5from the group

r emtsnngéoﬁaBdtyhﬁgﬂmgﬂmmgmghm m}mdthﬁnm@engm Bihd o
| de t an 1.S0l.at | sal C oun orT,
Bt “BRA Be B ool PRy B an et § AR Rogggium

I gatenti on |s represent ed by the process to

manuf act a und]?:of Formula VI or salts thereof
sregcigggal ﬁ@?@l #epr pdd Adndesact i ng a conpound
Ofepariifti bl ibolatgtshidaofdp biehda HoRaALeItor Sl @k ®# from
the group consisting of n-Butyl-sec-butyl magnesi um

Di net hyl magnesi um Di -n- Butyl magnesi um

Di et hyinegftesibddimeaf the hRpgsik %Qég%édlw 100 ploRbTy S

magnesi um 15 salt; reacti ng sai d magnesi um salt wth

g Mgnefpstare acompaidyed Fpreula YHD ax salts thareahd i sol ati ng sai d

corrpound of Formula VI or salts) thereof. In a 43rd

wherein R” and R® are independently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Si(alkyl)s, protected carboxy, alksulfonyl, and
arylsulfonyl

comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnesium; Diethylmagnesium

and Diphenylmagnesium to form a magnesium salt;

reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;

separating and isolating said compound of Formula VIII or salts thereof

In a 45™ embodiment, the invention is represented by the process to

manufacture a compound of Formula I or salts thereof
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WO e@a0628g2 sai d magnesi um salt with acetic aci dPCT/US2004/000805

10

15

20

But yl magnesi um Di et hyl magnesi uny and
Di phenyl magnesiumto forma magnesium salt; 5

anhydri de; separating and isolating said conpound of
Formul a VI a 4§§h enbodi nent,

t hBY . e/ process to

manuf a ; YVIIl or salts

t hereo N [l 10 wherein R7
and R p : fromthe group

CQpast st i hg Yoyl kenyl, aryl,
aral kyl, § car boxy, al ksul fonyl,
and aryl gul fonyl conprising: i,15 reacting a conpound
of Formula IV with a C}ignarthEagent sel ected from
the group consistlIng of n-Butyl-sec-butyl magnesi uni
Di net hyl magnesi um Di - n- Butyl nagnesi um

Di et hyl magnesi um and Di phenyl magnesiumto form a
madiersi RIYRSARY and Rfaes indepesdindy PRGREISER R SupWohdlsting of

acetic aci,d anhydrjde substituted by a protected or

s droacral Sl Coriopilb s Sifrad Ry B ebcating ke acsL
C QIR binthoOhal §; @ffBkydandl dyhnodr sal ts thereof In a 45th
enpodi nent, the invention is represented by the

pRodBd R a1 thesapg ordifigrent and dndependerilyselersd famdhg gropp
sé?bﬁssﬁsghgsg( ﬁg§11 ﬁ%é:@%&é(%%}i%ﬂfdf%@?&%%ﬂ bEISildRaBPh Q080

hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano;

R® and R® can come together to form a carbocyclic ring; X is selected from the group
consisting of hydrogen, an optionally substituted unsaturated alkyl having from 1 to
10 carbon atomns, and an optionally substituted saturated alkyl having from 1 to 10
carbon atoms, said optionally substituted unsaturated alkyl and optionally substituted
saturated alkyl optionally containing a polar or charged functionality;

Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alky! and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula IT

R? S

HO OH

R? R4
II
wherein R', R?, R>, R, R’ and R® are as previously defined, with a Grignard Reagent

to form a magnesium salt or areagent selected from the group consisting of an alkyl
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R2 R4 wherein Rl, R2, R3, and R4 are independently
sel ected fromthe group consisting of hydrogen and

wa@bkdoglog26gmi d al kyl optionally substituted by hpdr/og3004/000805

10
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25

al kyl, al kenyl, acyl, 5 nitro, am no, halo, carboxy
a R and the s or dj ent

e bty BBt PR aS LG A8
Aeferd aryllél%tiﬁﬁﬁy 1%11 whidHl carbel opablhang fsu’tysﬁmtdall tﬁ &mbithium salt;
optionally substit te rox a
A€9qting il IppSnes FRTh 35! gthazn éag %%%ege&?“’“y -
C&ﬂs1§t?d§90ﬁa%9ﬁ£d?&rorh@saﬁ@£wa Akl azmw: yethrbied bi lmgati(ratefd alkyl o-
selected fromthe grou 10 _consi stin
optiall, sobatid s HeREn SO gL ERRAGOPT o 1
s t t&i?ﬁlg@'@) -BDRd 2 SietaRA oPlRisht@keddl epo:58) il bf Whleﬂ may

atur a

having from| to 10 carbon at Qms,

septwndbt becﬁuhswectbnbmeuor mowelm@étﬁmmatb%amar RSSO
e%{e]:a hﬂé/rogy Qﬁc}y ]lﬁﬁj aﬁss‘laﬁﬂt% a{%f@@ct@él K¥no O d, PRAdCed

atged Tunctionality; Yis
seﬁﬁm@equﬁMmmiQEngroup consisting of an optionally

bsti.t ut to 10
R A A S e

al kyl haV|ng from1l to 10 carbon atons, said

Opt gl oS BR A B AR TR AN e,
Cﬁﬁhﬁ‘aé‘cmfégl oanjpothxﬁlrochbmmﬂaHQMaltﬁhmbﬁ onal ity;

conprising: 20 reacting a conpound of, Fornula Il Rl
SSR3 XR5E R HOOH R2 R4 Il wherei , R2, RS,
R4 b and R6 are as previously deflne- with a
Gighard Reagent _bq for 1 or a

r eagent ™A fro he grgip co ulstlng of an al kyl

41 WO 204/ 0626pR2 PCT/ 004/{p00805| Iithium al kenyl
l'i thi um lal ke [ithium ar lum aral kyl
WA heteroaryl |ithireg [

conmpound sefgcted frgmthe groyf onsi sting of a
| de, saturated or

unsat urated al kyl - O
wherein:

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated alkyl having from 1 to 10 carbon atoms, and an optionally substituted
saturated alkyl having from 1 to 10 carbon atoms, said optionally substituted
unsaturated alkyl and optionally substituted saturated alkyl optionally containing a
polar or charged functionality,

Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula IV
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5 sul fonyl alkyl, a saturated or unsaturated

al kyl -O-sul fonyl aryl, a saturated or unsaturated
wa@bkdglosxzacyl , and a saturated or unsaturated BEDKSZE4/000805

all of which may optionally be substituted by one or

nore selected fromthe group consisting of protected

hydr oXy, al kyl, al kenyl, acyl, nitro, protected am no,

hakq,/ protected carboxy, epoxi de and kyano; 10

sepa pand i soPati ng-%aj d congoupd of ~Fornula | or
S ¢ n a h enby the invention is
represenfied by fthe process tq¢ acture a conpound

of For _ or salts there

0 _
hydrogen, an optionally substituted unsaturated al kyl
having froml to 10 carbon atons, and an optionally

subst it uted
carbon atons,\said optionally“substituted unsaturated

gk?ktﬁla %P%%ar%qieiagerﬁﬂol it gtthsatgllbetsgltg}e sglilt%gtfx ye%aa%ﬂ% g%%;ltelﬁyilrom the

ptionaldy containing a
f fgrwp icomsating yf e;n\élliyis 1bimﬁine; ciledy flitommn} d]Eyngglﬁmlalr(xf; l@fyis Eﬁahinm,g
0 n. opti ona substijuted unsaturated al kyl havjng
¢ rafbo B G50 et Iyt S R S ety Substthied
5 sgisitdlithineckagat urated al kyl  having from1 to 10
carbon atons, said.o Hjonall¥ substituted unsat urated
g

afegineAt mIpeYHR dhiasplf it a campqind fderted fam the sroup

ORdrsRAAS bia aRidte FHunsht@ailR@bRYI & RANGYRE ofBnsaturated alkyl-O-
functionality; conprising. reacting a conpound of

Fepleayiealinl upiopetrdbaowsagoes 2lkHcsusmybayh e s8wsted sEXS
H%sgﬂratéci‘/alkyl-o-acyl, and a saturated or unsaturated epoxide, all of which may

10 optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and iéolating said compound of Formula III or salts thereof.

15 In a 47™ embodiment, the invention is represented by the process to
manufacture a compound of Formula III or salts thereof wherein:
X s hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl “
20  having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;
comprising;
reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
25  salt or areagent selected from the group consisting of an alkyl lithium, alkenyl
lithium, alkynyl lithium, aryl lithium, aralkyl lithium, and a heteroaryl lithium, all
which can be optionally substituted to form a lithium salt;
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with a Gignard Reagent to forma magnesiumsalt or a
reagent selected fromthe group consisting of an

wa@bkdoglosderr hi um al kenyl [ithium al kynyl it hiB@T/Us2094/000805
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[ithium aralkyl lithium and a heteroaryl Iithium

a j j : i t a
i I AR bRl WR bbbl Pt 8 Trou
s abnsisiihg bf asagvaipdomnusgalated atkgll alidenstthetegropupsaturated alkyl-O-

PR RS, Plon b LB AR BT By B oo,

s ahsatstedlalbyl-QHasyit and atsettlradddkoy hndansatbd epoyide allydfwhich may

saturated o n urated al kyl - cyl, and a saturated
o PN b SPetRRR bt bk ot tufte St i i gnsind of

O pidteuns Hyyrobe aiyhsilkichyl! 851, BitroppRtedted AR, Bab geéi8eed r om
t he roug C nshsti ng of protected hydroxy, alkyl,
alcﬁrg%ﬂne Oé‘b[{/)elan ¥Po, protected anino, halo, protected
CaératMg aPienitie salictompartd, of FERANALIT AR ledesO! at i ng
said conmpound of Formula Ill or salts thereof. 15 In a
47t h enbodi nent, the invention is represented by the
process 4 ™ JolhReL WeSnRniH® or
salts thereof wherei n:e X ins hygébg%g%;gdg ygjﬂgogf’%gt ed

f msrviaefaregrcompowsins Fetyliber salts berepiowedréiy: subst i t ut ed
URS; ~ Q - y :
e s ek oup LA LBl b BB S G R
h adatvgated gyl haviog fromdlato 36 warhooateins, sad dn oyptonaliyedubstituted

S ] e I d_.optionally .

oS blc iRt PP St s RCmi Rl B o

pohsturaged dkd g dptichelisciubsiitated $apyrated alpyli pitioully costaiainigng

a_co Iognded)émlzor g%lga IVwith a Gignard Reagent to

f 8P A cn%‘féne PSS salt or a reagent selected from

It ?Ye'f] gyl entigd flnﬂmﬂ:ie[gt?u_p@ﬁ@sﬁstiag oﬁzlukc)ﬁtl I i.ohdrlllltyﬁhbmitutéﬂl L&Ef’cuiated alkyl
t hiu ithium aryl. lithium ara

| having b d o dearamuateins. phd 1 dagonttly Subsituted fappdied e

OpinigNRdhY 16 Ubsirbdrkieds, kad bediuidy dubktitinddusatukaedtdigehd

2004/ 062622 . PCT/ US2004/ 000805 reacti ng sai d nmagnesi um
s aPtonglly suoptpigdsatupted gy e rionnsoRfABg ) nolar exckargsth t he
gRdRonali®NSi sting of a saturated or unsaturated al kyl
hal i de, saturated or unsaturated al kyl -O sul f onyl
aFPTISE: sat ur at ed or unsaturated al kyl - O sul ffonyl

afehbting®h @eHpdfRt §%FoRhula W %h%r(ﬁ{fggrdg%e{ﬁé’ég {3 V@fﬂé h m#gégéiﬁ

sa;lturat ed Or unsaturated epoxi
salt;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-
acyl, and a saturated or unsaturated epoxide, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano;

separating and isolating said compound of Formula 11 or salts thereof.
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5 optionally be substituted by one or nore sel ected
fromthe group consisting of protected hydroxy,

wa@bkdoglog26at kenyl , acyl, nitro, protected am no, P¢EIUS2004/000805

10

15

20

25

30

protected carboxy, epoxide and cyano; separating and

i sol at § iLd, c und. of Formula |1l .or, salts

t her eo*@ﬁ%ﬂkﬁb%&%ﬁﬂ%%gﬁo ﬁw&el,jref%tedibﬁ\lfléerﬂrf’?fﬁs tog

r epneietntesdcolopotinbofiffoaads 311 bosaltnercbBwhdteia: a conmpound
0 FBT%%'§Y||| or salts thereof wherein: Xis sel ected
f rofn't’ eggroup consi sting of hydrogen, an optionally

s 0ibis seleatiédefiom thirgadup @hadinglok i ofiRYAIRGubstRMed uts@uidled alkyl
car bon atcl and an opti gnal |y substituted saturate
- PRYTE frail g 10 o st pod gapisionally whittuied parated alkyl

OREYiRNRbnY 16 WD Shrbbikitehhs, kaidwpEaHalY AitRetuRthkMian@REd alkyl and
opt |, ogﬁfl’lﬂé substituted saturated al kyl optionally

c GRtCH stafuted sptgrated allghentigaslyrqopeimerrepalarypr charged
s%h@ﬁ&@gﬁgron1the group consisting of an optionally
substituted unsaturated al kyl having from1l to 10

Cc &P ons, and an optionally substituted saturated

a lré%?t{tling {&Yﬁﬂ%&g«f Sﬁ&ﬂmlg Qv mth%%&%bgrdﬂ%% toz %kag 3 6nagnesium

optional Iy "substituted unsatura
opiional |y substituted saturated al kyl optionally

i ni . t jty: ..
U DR800 LU BTN o pgors
Geitgmated dr Resageated dlloyl halide) sutwaighesinsaturated latkyl-Q5ulfonyl alkyl,

reagti sai d [ [t. wi.th compound sel ect

¢ Foiefe o PtnTRENaRe o 0 wufra Brtigpsied Hfio 0.
uBsatand atsedraddky hindagilritetbeposiab, WAl @l imaybpabaullatbed

al -O.sul fonyl al kyl saturated qr, unsaturated

o PRt s Btipe it Bod e iocimrtng ot atoleite Bidroxy,
alalkyl, alenyR G, nitiddpratesiad hihikb S0 brokdied lebhibak € dp Sdnde,
all of which may optionally be substituted by one or
m5¥¥°sel ected fromthe group consisting of protected

hyehamidg atOis@htingl saidaol®Bitd, of @6dhula N &' sQlis BERSECt ed

am no, %al 0, protected carboxy, epoxide and cyano;
separating and isolating said conpound of Formula |11

or  sal {4, 4oL RRfimentt ﬁle\{%%eﬁ{?&f‘ié P@?&%ﬁeﬁtﬁé’ﬁ%@%é&ow 05

In a 49th enbodi nent, the Invention Is represented by
t manpeguessompovsmiFannas B or selirtbergoltvskei®or mul a 11 |

05(i§ﬁ§chr§getn,her eof wherein:

Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of alkylmagnesium halide, alkenylmagnesium halide, alkynylmagnesinm
halide, arylmagnesium halide, arylalkylmagnesium halide, alkylmagnesium alkyl,
arylmagnesium aryl, arylalkynylmagnesium halide, arylalkenylmagnesium halide, and
heteroarylmagnesium halide, all of which may optionally be substituted by one or
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X is hydrogen; Y is selected fromthe group consisting
of an optionally substituted unsaturated al kyl 5

substituted saturated al kyl having from1l to 10

c [ ' | 1y substituted sat ur at ed
< FHoD TRl o 8 ey PR oSt oAk
optotested|akcyl, nion}@bteciadaminpdlabr and protéusgdgatboxy, to form a

funct i onal 'tty; conprising: 10 reacting a conpound of
Foraul a1V mwith a G i gnard Reagent to form a nmagnesi um
s edattingrsamahaghgsiGdisdt WagHESFhpbihs sdidctad fidin the GRIMRQUMEkting of 2
sel ect ed fromtheau%,r &ﬂ@gomi %ii ng of a_ saturated. or
uFFAHERF aF weraufaisA alpd prlide, saligted oft@zptwpte Alxlr Qrsukienyl alkyl,

ah kathratad SutrhsafydteBdIlsI0-sidfobAtaw1 od Qehr@ibd SNBSdiaRl afkyl-O-

al kyl -O-sul fonyl aryl, a saturated_ or unsaturated
aPRy| Angha syigratedior unsghwated epgxide. plled which iy pptienslle ge

e b I [ [ I : '

oy e b9 ohe B iR oGP PR e 1D sl g ST Rl B
pAlkyle dlkenyLingHs ity prolgpird/aming, Halon piotected whrboxyl, epaxide and
PERLgct ed am no, halo, protected carboxy, epoxide and
cyano; separating and isolating said conpound of
Ferpatating 1d isgatingshidsombemd of Forngdn Mhorgalitthéreot.

enbodi nent, the invention is represented by the
process to manufacture a conpound of Formula Ill or
sal t s Inhetl&cmbadierst the inent®onhy thpeyened by thspoedsent ed

fromgthe group consistin f an tional l.y substituted
un<a ‘3‘??15%& Ogﬁ&'ﬁ% osffémﬁ%glllﬁc& Sf%itso rfof 9% car bon
admbydreged; an optional ly substituted saturated al kyl
having from1l to 10 carhon atons, i d optionall

o 005 PSTEeLEPIR e SF P APIFTE R4 Cpialls st fid upsarurated alky!
Shzllii&ﬁg ﬂr@ih&ﬁo sabgb@% a6na hﬂfcydml @ﬁbﬁ@m{msﬁnﬁ@mﬁm%ﬂk}a

pol ar or charge unctiqnal ity; conprising:

" haydeg gra '8 S pBbeTAiers. pad ﬁmogaliw%ﬁttﬁte%wegatu@%%%kﬂ and
R@%ﬂﬁ]ﬁ]ﬂy SBE@GHeE SathraRILAPR bR cofinfs ol oPéharged

al kyl. magnesi um hal i de, al kenyl magnesi umhal i de,
afusgtignelgnesi um hal i de, aryl magnesi um hal i de,
apyhgtiskyet magnesi um hal i de, al kyl magnesi um al kyl,
aryl'magnesi um aryl, aryl al kynyl magnesi um hal i de,
aFeprtiigeeseiition ghe ednppupaes F@émulémj with a Grignard Reagent selected

from the group consisting of alkylmagnesium halide, alkenylmagnesium halide,

alkynylmagnesium halide, all of which may optionally be substituted by one or more
selected from the group consisting of protected hydroxy, alkyl, alkenyl, protected
acyl, nitro, protected amino, halo and protected carboxy, to form a magnesium salt;
reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula IIT or salts thereof.
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het er oaryl magnesi um hal i de, all of which may
optionally be substituted by one or 45 WO 2004/ 062622

consi sting of protected hydroxy, alkyl, allcenyl,

pr ot ect ed-AC cted am

pr ot ec%lezgls‘z(i:‘aé(ggbOdrHlénE Qh&} 18?%&%1 Sy REET \ngpﬁ’ Qjﬁlptmce?ﬂgct i ng

s maduifmlgxmqommm] df Fairtnila HI coniothetofeheehed from t he
gﬁ_ﬁanIStlng of a 5 saturated or unsaturated

a Yt8F{"de, saturated or unsaturated

aIkay: Isel@tﬁllﬁr(ﬁm mel grcaiplcyhmtmgs)abméﬁioﬁﬂlyosubmat Ihﬁsatbﬁl%d alkyl
aturated or unsaturated

2 hitine @b A0 bl dores Bnd it eeopaibieeir bEIeL kT de,
ahhm@g frml 1etb waazrb@patw@@ @blhbp@&lauy% b&h)%ﬁthfeahﬁﬂume@aﬁyl Qhd

nor e %edfromthe group consisting of protected
h@Bi Y subgtrigie satdtiated ! ontiepally Gepterning gipodar o€ eheaed
aﬁhﬁﬁmmnw o, protected carboxy, epoxide and 10 cyano;
separating and isolating said conpound of Formula |11
OFOIBBIYRE t hereof. In a 51st errbodl ment t he invention

| Seab @Y LSRR s BYorh

i e R L e !
i fromyibie g convisting csfelwlsthwbnagmsomn btmsn@er @gpdmylmmgaemmg

0 t at ed .al havi ng
ffrc%lgﬁ % Cargﬁ%ﬁ%tcgfﬁglﬁg qa f’“ﬁ?a% 1%131%1851 om1de

S Eﬂs’nylmagmmuscad;hlmdb JaﬁNahﬂmlagnehmm b‘rgmfdb o¥Ottytntagh€sium

sai d .opt onal S t ed. unsat ur at ed

AR Tl BB s L b AR e
]E)pm-bamt il hlyag?asnﬁzactmrm@ Gy@@r@fylﬁ&gnfhﬂh@ﬁdm&& (tl -Methyl}:Z-

uncti anal i reactin ion of a
BB aeskis AT Do ge pghaid B g iesnestum
stopdille d-PropydninidggesginObidmide) Bbséclym@g@ésim phiRgaRsi um

h ijygJé al.ken Iaﬁg si um hal i de, mHénélrmgnesmm
hBpsdadengyinis Ghlopgs: TORSY B3RS At brp BRFePSUp RAghesHym
OBfonAde; (DL DidBih§ ﬁio@ﬁl?ﬁﬁ’%nfehﬁ}ﬂ\chﬁﬁdélrl%@tﬁﬁ@éde&hhﬂﬂoﬁfde 3
protected hydr oxy, kenyl, protected acyl

nButeaylnserasig: wamglsi b entﬂmagneawaa esidecded carboxy, to
f Méﬂlyﬁarﬁﬁ%@éﬂekﬂﬁa%ﬁl'ohde (& L) r%ﬁ&ﬁ?&@&&hl&ﬂf bt

Wi t h conpound sel ect éd from tHe ‘group consi sting of
aEﬂynylzpaa%ﬁsmbrymaieel -Haxy}magnepigindisemidat Ginylmaghdsipm chloride;

désl’tﬁn?&ﬁon&uﬁﬂl?ﬁ{m%ﬁ% ﬂﬁzg O@ljlfi%y b-pr ?in?a%ggstuﬁ’ﬁ Biloride;

ar ? hal o acetate acet at
dV@yMQ@@QI@n@IOIQﬂQB, Aj]‘ylm;tgngnum bromide; Isopropylmagnesium chloride;

Isopropylmagnesium bromide; Cyclohexylmagnesium chloride;

Cyclohexylmagnesium bromide; 1-Propylmagnesium bromide; Isobutylmagnesium
bromide;Ethylmagnesium bromide; 2-Butylmagnesium bromide; 2-Propylmagnesium
bromide; Methylmagnesium iodide; n-Butylmagnesium chloride; n-Butylmagnesium
bromide; tert-Butylmagnesium chloride; and Methylmagnesium chloride to form a
magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more selected from the group consisting of
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30 may optionally be substituted by one or nore
sel ected fromthe group consisting of protected

‘whiganoxas22 al kyl , al kenyl, acyl, nitro, protectPdI/a810040000805
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hal o, protected carboxy, epoxide and cyan; separating

R ISR ) GRS e B aisbobubr R’

52aiiospbpoidesnd cyanhe i nvention is represented by the

sd%%ﬁéﬁ%%mi%ﬁQ%%%rgrhﬁmg%%pggﬂggﬂ%ggﬂfg¢ﬁﬁ Iected

fromthe group consisting of an optionally substituted
having from 1 to, 10 carbon atons,

t Ik
zﬂéaaﬁf e ﬁvﬂegg&ﬂﬂwfee? @HS§%{F%?F‘§?%%V@FP§H%SSH%V| ng

f m&nﬂcﬁu@: aldan@amﬂﬂcufFahmrsm 58dals @BlebORRdiy: substit ut ed
ug{tsigilg{rat ed al kyl and optionally substituted

8%Mal kyl optionally containing a polar or
C yais 986kted (6 tHe @Rdpl coisistfh ¥Rk éiﬁ@ﬁally sﬁ%uhﬁ@&&ﬂsagm@ed kol

solution of a conpound of Formula IV w nar
REgdRnromd) te &9 e3rbor Feomms. tand alg@RMpally@nbsnmtm@umte allkyl

T B A fF so P RS W IREREE Wil A

b eBianEy subﬂthw yatwatyd alkyLontioaliyrcottetning- aNotey onelgreedi um

b Cectyl hl d

g‘%&ﬁh%r ope%yln??rggﬁlegimumcbr 8:r: dg;

Cy@ME@mmiylnagne5|un1bron1de 15 tert-Pentyl nagnesium

c I

PGB SobRe bE P EARFE NG S 00 4 Girnt] Rt s

I ﬁﬁhtthd: pRgN eBIsisting &erMﬂmagnhsmebmgmylngnesmm
e A T

| sopiopmeyhmehofdd; l@mdﬂiy@fblﬁ@yl)magnesmm bromide;

T SR P B ot e e um

b@ﬂbﬁ@pylﬁm@%@fﬁlﬂﬂiﬁﬁﬂ@sl E@@:}@Iﬁh@l@hﬁﬁbrcﬁmde 1-Octylmagnesium

ropyl magnesi um chl ori de;

row@%;ﬂo ooy BRAgBETI PrAsE Ae Secoli telmagresiygn chloride; (2,2-
Eﬁimawlﬁﬁwﬁﬁagﬁeh&mmoﬁse 1%&%91%5@&9&%&%@% de;

Vi nyl magnesi um chl ori d I"yl magnesi um chl ori de;

EPPRIVImegRRs Iy ffhl@me&Me@ylpmpmﬂwsmgﬂé@ud@m Slskgmagieesium

beb‘hh&@mﬁgh de;

| sopro gnesi umraﬂﬁ ﬁ'dﬂré{}ljgﬁ s%ﬁ#glﬁ@fl%ﬁgney um

bIsommélma@aﬂuoh@&qddmlgomspﬂm&mlwmbmde Cyclohexylmagnesium
chloride; Cyclohexylmagnesium bromlde,

1-Propylmagnesium bromide; Isobutylmagnesium bromide; Ethylmagnesium
bromide;

2-Butylmagnesium bromide; 2-Propylmagnesium bromide; Methylmagnesium iodide;

n-Butylmagnesium chloride; n-Butylmagnesium bromide; tert-Butylmagnesium

chloride; and Methylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of

alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl

haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which

may optionally be substituted by one or more selected from the group consisting of
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Cycl ohexyl magnesi um bromi de; | -Propyl magnesi um

brom de; 1sobutyl magnesi um brom de; Et hyl magnesi um
2- Pr opy| mapeies52003/000805
brom de; Met hyl magnesi um i odi de; n-Butyl magnesi um

¢ r T L TRRRE b i BT i g

c lehibpkyd epaxidefand gyano30 nmagnesi um salt; reacting said

R e B ol By RERAHTEGRT, BF by bRTeL " O 0P

4- hal obutrate, aral kyl 4-hal obutyrate, butyrolactone,

al kyl . hal pace e, | hal oacetate ral kyl

hal oacg}aa% e, e%ﬁ@%?%%&é%ﬁﬂ“&ﬁéﬁIe%qefen@ﬂmwoc%?

o pianofactiteya doenpsukbdfiFottheld DYr AREthefeofMi&eiael ected from
tg{%ﬁ%%%gge consisting of 47 WO 2004/ 062622

P : A4 000805 pr ot ected hydroxy, alkyl, alkenyl,
aqyis sel8itdd Pom BleQk Q! @fsiafc 30 an &ﬁio_ﬁauy%egtﬁ&té@&sg@fa@éamyl

egoxi de and cyan; separating and isolati n(? sal
c SAfBRRBm o B carhpmatoms. apd as eptiogalistrabsiied sutyrpted alkg] 4

e ' 40 b ' [ I0Sti :
oo TG0 1D S R0k SR oBGRRY SRR aAHrARY iy and
s aptenally, gpbstifpted atprated alkyl ¢pgionsllyrcotiemingya podar e blergedd
ey 8 ;9" oup consisting of an optionally substituted
unsaturatéd alkyl having from1 to 10 carbon atons,
amempmsingpt i onal |y substituted saturated al kyl 10

DR 30k 8 S APER TS it B kbt

s fiost th¢ gitoep camistngeBdethylipbnesinin ool deyn-Ootytaighiedignm a

paj.ar. . or rged functionality: c rising:. reactin

D uBie? R REh A hem B ER bt P oRapelip Eibenswi Boude

ReﬂﬁBelmlyl seigestuad ck:)hldfﬁqet Cmﬁrbl@érgﬁ@rﬂﬁmﬁ(bﬁﬁi:ﬁﬁé;i 1nﬁ ft?l&qagnesium
t hyl magnesi um broni de; . Ox c nesi um chl orj de;

Bt P S RS e DGR B b Gpon chbrde 1-

b Heplytieignesiurbtonlife J (et iythia g igh chiBde, 2-Methylpropylmagnesium

(2-.Met hyl propenyl ) magnesi um br om de; i

C}?@PB@%%II%"PFEI&SE%SF oRee 5@_;5’]1@3@?1?51% flgndezagnesi um

C it iyinklBhesival BHIORI RYhIEBARE S RIFdE Sisopropylmagnesium

1- Decyl magnesi um brom de; | -CQctyl magnesi um 270 brom de;

DBH@@%; §ebeyimacnestin dalorides Cygphaxy sy oatidesii de;

( BropymbcARGGY bRARRY ks})%gl%%ﬁéémn?mm&egﬁihyhnagnesmm bromide;
1- Hept ylI'magnesi unbr om de; I-
2-Butylmagnesium bromide; 2-Propylmagnesium bromide; Methylmagnesium iodide;

n-Butylmagnesium chloride; n-Butylmagnesium bromide; tert-Butylmagnesium
chloride; and Methylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula III or salts thereof.
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| sopr opyl magnesi um chl ori de;

| sopr I si. unbr.om de-. Cycl i 5

chl or ?Igésgm%ﬁ Qﬁ%%g’ltﬁ% g@f%ﬁr%%ﬁ%g@%%é&@tg

I Aot TR GoteiSTutdroDF camukdlT ok s tiepdoffmeredi um br omi de;

Et hybd nesi um brom de; 2-Butyl nagnesi um bromni de;
B?ﬂ%ﬁ%tgnem um brom de; Met hyl magnesi um i odi de;

Ny BUELMLRR Ga8Sthe! BoGh bekistiey offan Bptiotalip gﬂ;@ﬁﬁ;t&ﬁmimﬂnatekbalkyl
tert- Butyl Hne5| um 30 chl ori de;

on 2jpgna; 3 ppuopiafly Sl?bé‘a‘@ieﬁ H'a&ﬁwijm
fﬂ’a%g%m &ﬁi d cayuomto%sc QIPSHBEISaUBghes lflfsﬂ:[ﬁafeﬁ@lkgf adp

consistin al kyl 4-hal obutyrate, ary
foptighdly sy gﬁﬂéed wiitRd plkvl opdensiy eqntaipiag aﬁﬂlﬁ&?rcﬂhﬁr@?% ne,
aﬂlﬁ I oacet ate, aryl hal oacetate, aralkyl

oac et and di epoxybutane, all of which may
oqmmpmlslalgiy be substituted by one or nore selected from

ke s

aﬁ@'ﬂa thergrbmpaconplsmtgmfm@btjdmagmsmhﬂaqhbndp{@t ect ed car boxy,

Bt B re P SIS B PR R PG T mpgpepiun

eéﬂl&ﬁﬂeﬂﬁﬂpmpﬂhﬁgﬁmmmﬂmde; Isopregyteagsedied bigmidéie

[ 0OCESS manuf act ur 0 r
PerderarRgst ih g Mty GO ilaele b bhdnbiiud
f agmldehﬁrtgmwmagmﬁ;hséﬂmglepéndammmmahmwhmus td formed

unsaturated al kyl having from1 to 10 carbon atons,
aPagaesvBb¥itonal Iy substituted saturated al kyl 10

h?e‘él:t?%tsfa{dq{gflgﬁesﬁ@jta 34k \?ﬂ]ﬂfa b@t{hﬁ}ﬂhﬁ&fﬁdec&ﬁl febnofhits igamup lcbnsisting of
substituted unsaturated a

S b3k -hale B Y d o AU AR R e
pﬁél@fce&fe &*}?ﬁa@ﬁetatfeua}ﬂkﬂ%@hwtafe B0 NBH 5 biRGe, all eBlitng
a sol ution acorrpound of FormJIaIVvvlthaGrl gog

Remy entionsBy é@ subgtituted by pemeTipREe sglestRd TEwh L STqUR GOBtS

r e t ddTha 6l pestbeked
SRRRIES R i Tt Ymanssiamiabls
O;ca:rlboneapcydldmd@mm brom de; tert-Pentyl nmagnesium

C h L9 ra'%%e ﬁ%r s%fﬁyéo%glﬂﬁsdf YORRAMTIESS salts thereof,

neS| u

In a 56™ embodiment, the invention is represented by the process to
manufacture a compound of Formula ITT or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising;:
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brom de; sec-Butyl magnesi um chl ori de;
(2, 2- Di net hyl propyl ) magnesi um chl oride; | -

- Wolepupbzaygnesi um brom de; 1-P entyl magnesi um chCDUBZIO4/000805
2- Met hyl propyl magnesi um 20 chl ori de; 1-Hexyl magnesi um

b 1. de: | i - n P | . .
o ER A soRbh oP AARRIITLERY Bl i S BB ARHI o
| sofsropyhamesiesisaltn  br omi de; Cycl ohexyl magnesi um

chl ari de; cl ahex nesi um hrqm de; 1- -
PPt G R R S od 5 et e omsting of
Etalkyl gt &yonhdebutrald; Solleyll ARGt 48] fityoshélsre, alkyl
5 ZhPro hna gg@lun1%rog$%@i Met t yl magnesi um i odj de; . 25
nhgge aﬁ‘a@ﬁ/ eI Grikgdalogeee. pnddisReTPans: Al Af which
t edalyoBtiénalliBe et b bhosr Hee safded\RI e PRANaShiiting of
chloride to forma nagnesiumsalt; reacting said
miEeesd rriToRy . allgliatienyle /i Bitiod Protscied painos h%@n rEgtectest oup
CORBLSL E{,}gd@fand@i,z{ﬁw 4- hal obutyrate, aryl
4-hal obutrate, aral kyl 4-hal obutyrate, butyrol actone,
aFgoprating andyselating seid capppundf Homada BY er saliy thprkof
10 hal oacetate, and di epoxybutane, all of which 30 nmay
optionallyﬁpe substituted by one or nore selected from
t he gr BupST omdhodinjent thsfinveptiat ie cepecteripdipyothy prombdsyd |
al ke C ' 1NQ, 0 rot ect ed
cg?ﬁ@%@?“%%%&?gg&%ﬁgocya%ggggggg?gpﬁﬁﬁdgﬁhﬂggglating
said conmpound of Fornmula Ill or salts thereof. 49 WD
2004/ 062622 PCT/ US2004/ 000805 In a 55th enbodi nent,
the invention is represented by the process to
manuf acture a conpound of Fornmula II1l or salts thereof
wherein: X is hydrogen; Y is selected fromthe group
consi sting of an optionally substituted unsaturated
al kyl 5 having from1 to 10 carbon atons, and an
optionally substituted saturated al kyl having from1
to 10 carbon atons, said optionally substituted
unsaturated al kyl and optionally substituted
saturated al kyl optionally containing a polar or
charged functionality; conprising: 10 reacting a
solution of a compound of Fornmula IV wth a Gignard
Reagent selected fromthe group consisting of
n- Cct yl magnesi um chl ori de; (2-
Met hyl propenyl ) magnesi um br oni de; Et hyl nagnesi um
chloride; n-Propyl magnesium chloride;
| sopropyl magnesi um chl ori de; | sopropyl magnesi um
brom de;
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Cycl ohexyl magnesi um chl ori de; Met hyl magnesi um i odi de;

n- But yl magnesi um 15 chl ori de; tert-Butyl nagnesi um
wehdoasmez and Met hyl magnesi um chl ori de to f or PCEUS2004/000805

magnesi um salt; reacting said magnesiumsalt with a

conpound sel ected fromthe group consisting of alkyl

4- hal/obutyrate, aryl at-e, aral kyl

4- ha) obut S butygolac one, <3 kyl hal o acetat e,
aryl hs Sgiat endr ahky a)/oacet ate, and

di epoxylput ang | \of 20 may optionally be
substit by one or el ect from{ he gooup:
congiyst ihg prot ect ed\g ~°y(9§?kyy?>§r$e%$|
acyl, ni protected am no, halo, protectgd

carboxy, ¢paxi de and cyanQ; separating and ipsol ati ng
sai d coppound ofD¢ornuI. or salts thereof. 25 In a
56t h enbodi i
ss to manufacture a congound of Fornmula |11l or

5 thereof wherein: X is hydrdgen; Y is selected
eptional |y substituted
om1l to 10 carbon atons,
ed saturated al kyl 30

ons id i opaPhyl
Ay nd optionaliy
optionally contgining a

3 ity; conprising? 50 WO

magQgsi umsalt with a conpoundisel ected fromthe group

cons kybS4- ha yrate, aryl.
4- e, ardal kyl pbbut yrat e, butyrol actone,
al kyl pacet at 8, =Loace ate, aralkyl.

o7 and dlepox»o 41 1 Naf whi kAl
be substituted]by oﬁb or nore sellfected from
aIkyI

acyl, nitro, protiested am no, halo protected
car boxy, epoxi dexand cyano;\ separating and isol ating
said compound of Formula Ill or salts thereof. 10

S ><S
OH
- . /\/\”/

0

X
comprising:
reacting a solution of a compound of Formula IV with isopropylmagnesium chloride
to form a magnesium salt;
5 reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutyrate, aralkyl 4-halobutyrate, and butyrolactone;
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In a 57a” enbodi nent, the invention is represented by

the process to manufacture a conpound of Fornula IX
wX2000lo6wme2 Xl | or salts thereof 51 V\D 2004/ 06262(2T/U52004/000805

PCT/ US2004/ 000805 s S 0 Atk I I X O Ary

; sl ft B i haSi ﬁ‘%gaw“ﬁs%%ﬂs%!@? ekt

compound of Formula IV Wi t h i sopropyl magnesi um

chl ori 0 forn1a nesi.um sal t ing said
nagnes%%ﬁ? a??(VW?ﬂng%@WﬁﬁﬁﬂHr@@?%%?@BY%PéWWFﬁﬁngroup
C aigiufibiufga mpodh& ¥t FAmBRDAAUKI, 3¢ or RYY br salts thereof

4-hal obutyrate, aral kyl 4-halobityrate, and

but yrol actfone; 52 WD 2004/ 062622 PCT/ UsS2004/ 000805
separ ath and isolating said conpou of Formula IX
X, Xl aq al

HO

X

O-Alkyl-Ayl
HO O/\”/

XV

OH
o O///A\\\U//

XVI

comprising:
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In a 58th enbodi nent, the invention is represented by
the process to manufacture a conpound of Fornul a

OAkyl HOOO M as~ OGAryl HOOO 5 XIV\ S S\
I 1 0-Akyl_Ary

/ 00 '~ :
GRS & FROROVBE UMV S22 PSSO U 1
ﬁﬁgﬁﬁﬁﬁsﬁtconpound of Formula IV with

i sopr opyl magnesi um chl oride.to form e lt;
reasding il sagnesivgab @F@rﬁl‘é’g haloagptats, &y Oaﬁ%‘P‘ 3 ail%?ésa

a}fa%laré?%le QR§ efial fetaPhAbdcthte; Nal coacetate, and al kal i
dl oacetate; 5 separating and isolatin
semdmg@ndﬁsomgrﬁﬂl%cwnopnd o Kermyde XJH, XA, 0¥ © g%?’f%f salts

Hﬂ&e . In a 59th enbodinent, the invention is
represented by the process to

In a 59™ embodiment, the invention is represented by the process to

manufacture a compound of of Formula XVII or salis thereof

S S
PaN 0
HO 0

OH
XVII

comprising:

reacting a compound of Formula IV with isopropylmagnesium chloride to form a
magnesium salt;

reacting said magnesium salt with diepoxybutane;

separating and isolating said compound of Formula XVI or salts thereof.

Tn a 60™ embodiment, the invention is represented by the process to
manufacture a compound of Formula III or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;
comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from arylmagnesium halide or heteroarylmagnesium halide to form a magnesium salt,
wherein said arylmagnesium halide and heteroarylmagnesium halide may optionally
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manuf acture a conpound of of Forrmula XVII or salts
thereof S S~ 0O HOOH XVil 10 conprising: reacting

wa2eaenpwend of Fornmula IV with i sopropyl magnesPamsS2004/000805
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chloride to rorn1a magnesi um salt; reacting said
magnesiumsalt wth die but ane; 15 .s L d
e Qhigiig ane oL BARIORACO TR IPip RO g ™
10820 alict, Ml@nPI0f:bteeiRd aelil, MRS, prdtdveedi amisu) haloand protected

represented by the process to manufacture a conpound
¢hrbPsy;mul a |11 or salts thereof wherein: Xis

QISR el SR Gl bonbibtigy of
B re DB g T e oy B e K havi
fallord batobutyoe: arybtrhalabwrate, arkarl drhalepriyaizapytyolactone, alky

ubst i.t.ut Y ; i
R b A T
ahi(}yépt'mmlﬂly tepubsinidd iy anglos mota relseied Sowrthr FaunqBFstng of
optj on co el .

e Shto Sy AL LA, BoARNAD, s GRPRARE hao protected
CaaryiNgogitle at eymdg 1V with a Gignard Reagent

sel ected from arylmagnesiu '

Sresh e e TR R R P oereor
nherE|n s?|d aryl magnesi um hal i de and

et eroaryl pagnesi um hal i de. may opt i | I 54

2004/ d82632 e@@ﬁ*f%o‘gmnﬁﬁ‘%é’%%%%se%@ it%(e&r‘é%"s%*? one
Of i BurS 8c85ih 8fhd of BontueITDsrasles thaadiviieray of

protected hydroxy, alkyl, alkenyl, protected acyl,
nisti¥ ydregest ect ed ami no, hal o and protected car boxy;

;?ﬁﬂ&%&dsf?dnﬂith%ﬁﬁﬁ Shisrin@bt anvugﬁbnaﬂy sassatddnseieet alkyl
omthe group consisting of 5 alkyl 4-hal obutyrate
ahastingtfrorall 6oL paba aterps PdAn opliRgally ﬁu‘?syrlﬁ%deiawatedy afn®
gg%‘%f@aﬁg 9080 o@hdiiomd) ki@ ARBLR Absiditdd uiiaheagrllnl and
e, and di epoxybutane, all of ich
optionally substituted saturated alkyl optionally containing a polar or charge
functionality;
comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Chloro-4-flucrophenylmagnesium bromide; 3-Fluoro-2-
methylphenylmagnesium bromide; 5 -Fluoro-2-methoxyphenylmagnesium bromide;
5-Fluoro-2-methylphenylmagnesium bromide; 3,5-Dimethyl-4-
methoxyphenylmagnesium bromide; 3-Fluoro -4-methylphenylmagnesium bromide;
3-[Bis(trimethylsilyl)amino]phenylmagnesium chloride; 3 -Thienylmagnesium iodide;
3-Fluoro-4-chlorophenylmagnesium bromide; 3,4,5 -Trifluorophenylmagnesium
bromide; 4-Methoxy-2-methylphenylmagnesium bromide; 2,4~
Dimethoxyphenylmagnesium bromide; 2,3-Dimethylphenylmagnesium bromide; 3-
Methylphenylmagnesium chloride; (4-methyl-1 -naphthalenyl)magnesium bromide;
(3-fluoro-4-methoxyphenyl)magnesium bromide; 2-Chloro-5 -thienylmagnesium
bromide; 3,4-Dimethylphenylmagnesium chloride; 3-Methyl-2-thienylmagnesium
bromide; Pentamethylphenylmagnesium bromide; 3,4-Dimethoxyphenylmagnesium
bromide; (3,4-Dimethylphenyl)magnesium bromide; (3,5-
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may optionally be substituted by one or nore sel ected
fromthe group consisting of protected hydroxy,

protected car boxy, epoxi de and cyano 10 separating

a solatl sai.d co u For or salts
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gniyﬁtlﬁ{)tﬂagﬁ@iuhylbrsmﬂé' 2 amlme&lplbﬁéﬁyhﬂ@ﬂm BronGid; Qr i de;

3E£1 yglp%vﬁaa oS MP %@ﬁg@l@@@eg%gnesmm bromide; (4-
3 Isﬁgﬁﬁﬁbhéng%&giﬁﬁﬁﬂwwiﬁﬂe 54 M&hy@é’n@ﬁb%henyhnagnesmm

oxy- - et henyl magnesi um br oni de;” 2,4
Dpwéql 3% %Qghepaé SR %pl@#po(@-Methoxyphenyl)magnesmm

Zb%h%é@héhﬁr&@ﬁébﬂtﬁﬂﬂ%sfﬂmeﬂbm l)nﬁﬁﬁe%mm bromide; 4-

Met hyl phenyl magnesi um chl ori de;
@pﬁhy}ﬂn@n@ by Sty bqormdegjé— enyhnagnesmm bromide; (4-

P
PR MR SRR AT ot
3bﬁbnﬁﬂqq@mtgﬂlpmwyﬂla@m@summmqr(ﬁ{ﬂl&ilorophenyl)magnesmm

%&1@%{ Iﬁqphtﬂﬁlgg m@ uﬁlb%n br e%ylphenylmagnesmm chloride;

ragn e SIu m
3 4~4?~11[ar¢mt§dmy@eﬂnml blrmgnde Si?hemylmbgnmiuﬂe:hl oride; Phenylmagnesium

(Bt Bt Dulphenyl L rmonest um brom der, (3,252 MO

Dreabtingr s@ﬂhﬁgnés)mmﬂumdiﬁm@@lected from the group consisting of

S Ao oy RSN B D Ble oot Birgrolactons, lky

haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which

ﬂl

)

may optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula ITI or salts thereof,

In a 62™ embodiment, the invention is represented by the process to
manufacture a compound of Formula III or salts thereof wherein:
X is hydrogen;
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Tet r amet hyl phenyl magnesi um brom de; 9- Phenant hryl
magnesi um brom de; (4-tert- Butyl phenyl) nmagnesi um

Di f I uor ophenyl magnesi um br omi de;

wE A W e —
( Bav¥id fone)-1b 102@BbHMbhETRAN &S bytivhalRr B ti@ed saturated alkyl

3- Met hoxyphenyl magnesi um hr om de; )

( heverg 1%9%&9@ ,1@ CyheyHees s optiasily g%bstltuted unsaturated alkyl and
( 3pfonkiiyTRIbatthiRA 8l BRI ESH tHOMAIRT Bfafihg a polar or charged

(2-Nb%££lphenyl)nagnesiun1 chl ori de;
Afymctionality>- et hyl phenyl nagnesi um broni de; (2,5 10

Dggﬁﬁm%kphenyl)nagnesiun1bron1de;
m Met hyl phenyl magnesi um brom de; 4-

Er¢aginshresppmenathelsiommmls 48 mitdie: Grignid Redgéntragientsi foom the group
bt omi de- b oni de:
> SR of % ISR LRSI TRAN AT B 4-Methory-2-
napiitylphedyimggresivorhromidej 246 Dimethoxyphenylmagnesium bromide; 2,3-
éﬁ%%ﬂg%{%#g%ﬁg%%%%%& g\]éaﬁﬁ&e%%ﬁa%ﬁesium chloride; 3,4~
4 mmnﬂp?&nlglm@grlm chtexgdee B émimémlgﬂpﬁedﬁmagdesﬂ.ﬁl bromide; 3,4-
| sopr e magnesi u 1.de; . .
TP e S R B o S B s agnegiaun bromide
i EBL@?’-EM%}} ymmlgﬂﬂﬁiaglﬁﬁsﬂﬁm_ ¥ %ﬂb; (_4ace1‘t-B1F1>ty1phe1i1qyl)magnes_ium

- e esi um hrom de; enyhnagnesi um
| Bepite %ﬁﬁw%&gr%ﬁ@ﬁm%g% sMsthogiphonstmagnesium
( deiiﬁ&é;‘Yi,@D'Lﬁi@ﬂl?ﬂﬁﬁéh&l)@gib@ﬁiﬂﬂ%@fd@fﬁ%dﬁéthylphen I)magnesium
2- Thi_enyl magnesi um brom de; (4- Methyl phenyl ) maghesi um
o PR GRe 2 Ve R R N REReB B reTe do:zn MR g phEG B ENAIZ0
bhRmigle '4-ﬁsﬁf)&%Wge&hﬁgyﬂompﬁgéeﬂ&ﬁfhgﬂ%sgmmm bromide;

magnesi um_brom de;

(4- Chl or ophenyl ]
ZWMWWWMQ@-%yIthﬂm@Mium bromide; (4-

1
4 [ nesi i de: . .
PRSI RORE 16, 1B o
c htosride] €o-Methemyn henyj)reagnesinm brooxide] @henybmagnesium iodide; (4-

j . ; : ' :
Ay RO PRSBSOS FR RS
s Mesityragnésivombtonedg ReLylyl magiesiami tngmide; 4-Risthalpkydylmagnesium
4- hal. ob t |,.4-hal trat | kyl .
aHBr S ph e Qi i e e o Y mida o oam o
amupndsminoatiet at e, aral kyl hal oacetate, and
di but , .all of which ti 1y b .
S IR R 80 it Sreu L sttt eovig costing of
C alkgli Shdlstehtihte, RYIOLIRISHREatEYALIN Y- hatibkiditate, Blryildkone, alkyl
acyl, nitro rotected am no, hal o, protected i
o leiseipte, gl balepgetancar el Raloaistate ga dibporyblans. 1ol wirihg
S &Hafl o SRIRRRY BElsuBtithed B b drlndore Qleci o B ?feogﬁ fconslsﬁg@of

62d enbodinment, the invention is represen by t

pPstested bydroxyrablivh alkenyleacsl, sRprygiveted Ammey halg, ardtectedor
S @byl BRERRIndBRLEI N1 X is hydrogen

separating and isolating said compound of Formula III or salts thereof.

In a 63" embodiment, the invention is represented by the process to

manufacture a compound of Formula III or salts thereof wherein:
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56 WD 2004/ 062622 PCT/ US2004/ 000805 Y is selected
fromthe group consisting of an optionally substituted

and an optionally substituted saturated al kyl having
from1l to 10 carbon atons, said optionally substituted
ghisdvirogerd al kyl and optionally substituted

Ssﬁ{s%ﬁt:t%&i ARt ooR bc%‘i@thﬂglof(éﬁ BptRdnAllY gibatitael ansatirated alkyl
arged 5 functionality r|S|n rgactlngaﬁ(yl

dunips v bio Fowephen 4topy; %dtaﬁ Oa ﬁg%sa

31%%1%%&%%{ ﬁ{cfm 4&%{1%%)%}’3&&%%%' sﬁgstlﬂfted unsaturated alkyl and

henyl magnesi um brom de;
4oprﬂbn¢lly>syb@tutmahy¢tph |onﬁ<gwéss PgiBRg Apelar or charged
éuu% t hoxyphenyl magnesi um brom de; 2,3 10
REOR: y enyl magnesi um br om de;
&dﬁhﬁsm@phenyl magnesi um chl ori de; 3, 4-

F’iS’m%I hyl cﬁ %g ﬁ} rll"gfé}l l&J,H g?m%ga’rd Rga%fnt selected from the group

Q:dﬁ&%ﬁ@whlﬂﬁm&mh@yhﬁagumlm 01111[)11@ (4-tert-Butylphenyl)magnesium

(a2 TSRSV RSREEL M b P B Dgpeso

( Aaléralet mBVethlPhaiyithigieiue dioutide; BHihylptenylmagnesium bromide; 2-

SRR D R o L b oA Fsgnestum bromides o
(ﬁie%o%@hﬂ %ﬂ%bmw&rhwynn@mmﬁ@dme (4-

2- et )magne3| um chI o

Mmmhepﬂkﬁ@gny-ﬂ% Eamide: d )ngagnesmm bromide; 2-
ml"%ﬁﬂ%@‘n@ﬁ%ﬁﬂdﬁ@@ CE} lp@h?ma@ﬁesmm chloride; Phenylmagnesium

phenyl magnesi um brom d

4 elﬂhledﬁg ng&bhhmylmmgqs@@ h}mn{ﬁeéq},fqy@ a magnesium salt;
te%{:tr%glrﬁf] Beay apehe Ediﬂﬁogﬁ@ E@l&@ed from the group consisting of

ITHQHGSI um rom de;

I slkphbhglblplﬂ}a'a’w e)ryﬂa@hté@quunﬁem@hﬂdehalobutyrate butyrolactone, alkyl
h

e ST UL BRSOt o i

I @dabr@@nox(al-’ly baibisticated fog nyd ()nmtgﬂ edeqlmh fiyyro thegiequp consisting of

b PB}WC&%V hygpo%gﬂy@@y%gil b {n%g,]f) Ig)ge;cted 'XEIT’AOE Xeﬂ&%@t@&éﬂn

4-cMpbiy | pd’}@c[bydnﬂﬁga[meﬁl um chI or| de Pheny! magnesi um
chl ori de; Pheny nesi
MABRHERING léP ngg}grcé)g!gpylﬁ l%&n ClRe Igne%aﬁ%{%g%a t with a

conmpound sel ect ed fromthe group consisting of al kyI

4- hal obut t | 4-hal gbut r at
A nal ot o CeraboduAt, i HbRbLs aRy s RultE s

an Yl PRl Pes 83ndictnd & sl T3} @as eledoe whereid:

di epoxybut ane,” all of which nay optionally be
s@bmh}’dl[@lg@ﬁ by one or nore selected fromthe group

COSP 3 o3¢ frglfnth@%r f&hﬁ%@y&t %ﬁ?ﬁyuon@ﬂl}i(wbsht@lleﬁ Sfturated alkyl

nrtro, prote am no, hal o, protect
havmg from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl

having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:
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30 carboxy, epoxide and cyano; separating and
i solating said conmpound of Formula Ill or salts

WO beamoefe22 | n a 63d enbodi nent, the invention iBCT/US2004/000805
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represented by the process to manufacture a conpound

S Sesmnb karosba AR At Ty SRR EGlisir Ehaftc selstod Bom ghe eroup

s ebmsistiag of 3Met}i§ﬂ;ﬁ1egylmu91esmﬁﬁdh£dﬂde,93 Methaﬁyphbﬁsihﬁélg:ﬂeklum

bstlt un ated.al k hav from1 to 10
i% 2‘%&‘1 @Wq PESRTTE {PhFymagnesipR: ed
arbkothlde ﬁMdﬂ%MWlhﬁ@eﬁ%%ﬁQQ P%Eﬁ%’l‘ﬁagn%ﬁhﬁ iodide; (4-

optl onal I y ubsti t ut ed unsaturated al’ky

o PAGRARP ey R REe i éWét@M?@dP@PﬂWa@ﬁlméﬂ?@ﬂmﬁe 2-
cqr&l;@hagn@guﬁ bRGhids; 4MeAIRhERInadnbiich CRBAK; wenylma%nesmm
conprisin reacting a conmpound of Formnul a

GChl@ﬁé@,@n B%@mage@%b@@lciqterf@mmmgwupm selbnsi sti ng

0]

( fér‘reat%té But y ﬁﬁ!n@ﬁg@rrg% hgg%lﬁ%? Sélg&‘ed frcgn the group consisting of

3allgst 4rbxly bieniel amléﬂn phwisteoarnldipl 4-halobutyrate, butyrolactone, alkyl
n

En%ﬂ}g?% %fép E@ﬁ%%%%gﬁﬂﬁalo%p%ﬁg agg diepoxybutane, all of which

4nﬁftwtitpmﬁmiab syt lbmotn Q!rmote sel@ted from the group consisting of

iwm hro
%P%!E) y eny ) r‘rb@nahei( ﬂ acB/ Lo odérote(cgad amino, halo, protected
I\/tembompjmmela)ma@mesl um brom de; Phenyl nagnesi um

L

brom de; 4-Methyl phenyl magnesi um chl or | de;
Phenyl pagngsi ym_.. chl ori de; .and Phenyl magnesi um br om de

to for H20Tregrhedinggt §l§|1@venp%tg@g¢%@ee1§gq W%@ﬁ’éﬁslﬁ‘m sal t
WinfafAu e @i pduRrdfFohiela Il 6/aliide@bOR&RNSI Sting of

al kyl 4-hal obutyrate, aryl 4-hal obutrate, aralkyl

4 X5 BHORSP at e, butyrol actone, alkyl hal o acetate,

anyik sb 6th MeQrodd

di eggx@%ﬁ?ﬁéne %1i L%o&h%héqng E%@oﬁﬁ%ﬁ& pst%})%%g?[} 13]/nsgﬁem)wd allsl
s higrg fromddo B) ceshen dpmspnd asetisoallcubstituted sairgedalkyl

C ﬁgﬁhff‘frblﬂq 9f0 RHA §E ﬁel%f @aﬁ%ﬁﬁ&ﬁ]ﬁ svﬁlsljft}ﬂefl uﬁ% }élgﬁgci alkyl and

nitro, protect amn
C apfmmyy Slé)pfamted eatamatkd cagkah@tloedkya:lommnmg agodhr ios caggeidng

S Lﬁ ound of Fornmula Ill or salts thereof 25 In a
64 diment, the invention is represented by the
pcwnwﬁgm;o nanufacture a conmpound of Forrmula Il or

S iaelaggngt ahcz%rmep%unm orm1r1]la IV with a Grignard Reagent selected from the group

consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralky] haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula I1I or salts thereof.
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X is hydrogen; Y is selected fromthe group consisting
of an optionally substituted unsaturated al kyl having

wo e@niod26td 10 carbon atons, and an optional |y PCT/US2004/000805

10

15

20

substituted saturated al kyl 30 having from1 to 10
carbon atons, said optionally substituted unsaturated
al kyl and optionally substituted saturated al kyl
option&l i %%@lﬂtodim&intj ghetinpedkiad is@épredaned ¢ the process to

functjonality: co | sing:. 58 2004/ 062622

P&é}m%ﬁ@fflﬁ %’é@@ﬁ‘wfﬂé’%{ﬁgﬁ%o s BWSE?HﬁWg%PmFor mla IV

WX 3 hadreedngnar d Reagent sel ected fromthe group

cqQnsi sti ng,. of 3-Met hyl phenyl magnesi um chl ori de;

3. h;éﬁﬂgg{f}%ﬁ%ﬁ%&lweépﬂmng@f Wﬁg’naﬂy substituted unsaturated alkyl

( Bahhi byinahe NG lc) BB e, LRH &R bR dntle; substituted saturated alkyl

m Met hyl phenél magnesi um br om de; .

( §2¥iBg Hewy/dR H;?Plg%@tﬁ@@i%wmﬁlm subsiiiytedyinsaitaled pllsyh and

| Qgtisianty bdbstitat ' L A8

(4-gl\/E§t h?l pheny%%r@%ﬁéggpﬁ ?n¥ t%og?ﬁg&g);ﬁhg@%ﬁ d}%l(rjroga%aé%eldum

bienetieRalityd- Met hyl phenyl magnesi um chl ori de;

Plgg%gﬁgfgé;nesi um chloride; and Phenyl nagnesi um br oni de
m a

. magnesi um salt; reacting said magnesi um sal t
wiredating & compoundoSlEirmglad¥ Withontitigrer R eigent cdesédsfrom thegfroup

R P R e L Ly B B

abydmile;| apd Bednaineagnesianh kiylbrideab daaet maghesiamdalt;

di epexybut ane, .all -of . which ma tionally be -

o RN e B p iR e Be RSt gy compting of
c alkgl shilogntabte, Ayot-BastRtraly £HalRNY-had Bayirate Hulkseslidtone, alkyl
agéb n%tro ﬁrotected o, hal o, protected )

c APIpRselpte. aybRilonsetaitgaraliploacsisie and tisnosyhptans il af whigh
S @ia 0paOHADY BE sutbktithr2l By bode br thor® kel &iddt Forh ﬁﬁrg?&ff)-conﬁs@in 3f
a 65a' %ggpdlnent, the invention is represented by tThe

pPERiRd hygdroxpreabicn- alenyleacyl, aiiop Bigkgted RISy halp.2rotpgtedor

S @hrbéxyl BexeRfaniMo@pmei N: X is hydrogen; Y is selected
fromthe group consisting of an optionally substituted
u BePaF iR & preskis ol ptiag) said zompawidrag Formaa HI ersalivihergetbon

atons, and an optionally substituted saturated al kyl
having from 1l to 10 carbon atons, said optionally
subst i ng @73? e diment thedneehtigr is sepdesergpt byotha ptogess to

Substibiieert AU A ALK, LBPRH dkakRLE MO 2

ar or
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functionality; conprising: 25 reacting a conpound of

Formula IV with a Gignard Reagent selected fromthe
w@e@dp626eDNnsi sting of 3- Met hoxyphenyl magnesi unP@r/ostod€900805

(o- Met hoxyphenyl ) magnesi um brom de; and

Phenyl magnesi um chl oride to fqrm a magnesi um sal t;

reacf{ing said magnesi um salt a conpound sel ect ed

fr*u the group consksting of kyl 4-hal obutyrate,

P k)
;ﬁ%@é HO hallo acetate, aryl
@ aralky § and diepoxybutkane,
may optiona Za Substitdt e one or
sel efted fromthe grioup consisting of |[protected

, hitro, protected am no

separatingland isolating said conpound of Formula |11
or salts thereof. 59 WD 2004//062622 PCT/ US2004/ 000805
a/ 66t h enbodi ment, the inveption is represented by
¥pound of Fornula |11
is hydrogen; 5 Y is
$i sting of an optionally
h f 1240
substYt ut edfsat ur at ed
aIkyI havlng from1l to 10 carbon atons, sajd
optlonall§<subst|tuted upsat ur at ed aIkyI an@

su

option bstituted g rated al kyl optionally
contai ni ng ‘a pol-ar or char functionality; 10
conprj si ng: [ ) of Formula IV with a

0 he gf oup consi sti ngYof 4- hal pbut yr at e,

aryl 4-haljobutrate, aral kyl 4-hal obutyrate,
but yr ol act© xcet ate, aryl halé%cetate,
ar al kyl age, and/diepoxybutane, all of which

may optionally be substituted by one or nore sel ected
fromthe group consisting of pfotected hydroxy,
al kenyl , acyl, nitro, pr cted am no, hal o,

X1
comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of 3-Methoxyphenylmagnesium bromide; (o-

5  Methoxyphenyl)magnesium bromide; and Phenylmagnesium chloride to form a

magnesium salt;
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car boxy, epoxi de and cyano; 20 separating and
i solating said conmpound of Formula Ill or salts

wo b@ampafe22 | n a 67a° enbodi nent, the invention PGI/US2004/000805
represented by the process.to nanufacture a conpound

Mol ) oo By 5 B

H@lobumate SyBl-halewﬂ'rktyJ a{AkylM—halH(BuQ'rﬂe, 2 bivtySlaStone;OH

ou n%l an4 isqlgiRe il gy O?E n‘?@ﬁgﬁglﬁtgg O thereof

selected fron1the group conS|sting of

3- Met hpx enyl un1bron1de
S Met hoxg’p%%{})ﬂ‘%{br‘?ga a?ﬁlaéepr%@ﬁlaem% PHSENES| um

c B:laﬁﬁfa&ﬁretafiboh@bmdaof mﬂﬂﬂ@xnw vty oGV sARQHr 2622
PCT/ US2004/ 000805 reacting said nagnesiumsalt with a

compqund fromthe group consistilng of al kyl 4-

<

HO
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hal obutyrate, aryl 4-halobutyrate, arallcyl
4- hal obutyrate, and butyrol actone; separating and

WO sekabionyy sai d conpound of Fornula I X, X X BCT/KE1000000805

10

salts thereof. 5 In a 68th enbodi nent, the invention
is represented by the process tq manufacture a
conpqund of Formula X I, XV, or XVI or salts
¢ 1l >SXS< | 0-Aryl
/ US2004/ 000805 >SXS<
HO O ---~Y 0 Xvl
| G2

or mul &.AM Wi h a
gro consi sti ng
- Met hdxyphenyl magnesi u ;

(o- Met hoxyiphenyl ) magnesi um|5 brom de; a®d

or m a magnesi um sal t;
reacting sabd magrie'si um Salt>with al kyl hal o acet at e,
aryl hal oacetate, aral kyl halo acetate, and al kal

haloacetatg;
OH
O/\”/
o)

XVI

S

comprising;

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl
haloacetate, and alkali metal haloacstate;

separating and isolating said compound of Formula XIII, XIV, XV or XVI or salts
thereof.

In a 69™ embodiment, the invention is represented by the process to

manufacture a compound of Formula XVII or salis thereof

g

comprising;
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separating and isolating said conpound of Fornul a

Xihl, XV, XV or XVI or salts thereof. 10 In a 69th
the invention is represented by tP€r/US2004/000805
process to manufacture a conmpound of Formula XVII or

salt t her eof onpr.i sing: 63 WO
R 0 P G T A S L L
Foonzistiag bM'MaH@XﬂJk@iylﬂﬁ%iEﬁhuﬁaﬁ@@mbh ﬁ%@l&ﬁ&)@ghéﬂygiﬁagﬁb@mm
ou co t hox p eny nagne5|un1 rom de;
(BB ) AR SR O i B et sl
Pb@&ﬁ'ﬂg@ﬁiﬂﬁ@gnéﬂ%ﬁlaélﬂwﬁ&lep&yﬁaﬁﬁ@ a magnesi um sal t;
reacting sai d magnesi umsalt w th di epoxybutane; 5

s Epparating Ayl isplatinesaidompgunsaf FormhpSTHPr shlistearerfl a XV |
or salts thereof. 1In a 70th enbodi nent, the invention
IS repres ted by the process to nanufacture a
conpoulitr YY" amhodiment, thejinvsntiernis @rftshléﬁﬁbbsf thv\mmceﬂsmo Xis
%ﬁ%ﬁ Eikre 2lddm ¥0ﬁ1§i (ﬁ@lom:ﬁ&l@ﬁI FK% LConsi sting
an optionally subst |tute Unsaturat e aIkyI havi ng
f Xoighydrogen] 0 car bon atoms, and an optlonally

oA A AL AL o DGR Bt Bt

ahkwhgﬁmﬂlto@ﬁnmbaiﬁgmsumémnmnmﬁdh&mbmnmtéﬂmﬁm&yﬂkﬂ

opti.on char
¢ Bt Brrmlt 7 70 CaboH AtmesBR aftorPl SERHGRE v g and
Fopﬂmﬂaay idbfsumteh s@wiel gNaT ehtidedlyanhtamelgeGiodd of tiamdine
rou onsi sting of aryl al kyl magnesi um hal i de,
§]%§ ylnagne3|un1hallde and aryl al kenyl magnesi um
ha@hgﬁmgp forma magnesium salt, all of which may
optionally be substituted by one or nore sel ected

f Fquﬁlqgrpeco&pgw idivenalaily §1ih1a Grigpard Reagent selected from the group
consisting of arylalkylmagnesium halide, arylalkynylmagnesium halide, and

arylalkenylmagnesium halide to form a magnesium sait, all of which may optionally
be substituted by one or more selected from the group consisting of protected
hydroxy, alkyl, alkenyl, protected acyl, nitro, protected amino, halo and protected
carboxy;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-
acyl, and a saturated or unsaturated epoxide, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano;

separating and isolating said compound of Formula III or salts thereof,
In a 71* embodiment, the invention is represented by the process to

manufacture a compound of Formula III or salts thereof wherein:

X is hydrogen;
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20 hydroxy, alkyl, alkenyl, protected acyl, nitro,
protected am no, halo and protected carboxy; reacting

W@ aiod/oemgnesi um salt with a conmpound sel ect ed PEDIS100€000805

10
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gr oup consisting of a saturated or unsaturated aI kyl
ed or at ed. al - sul fon
D S e ot e ot o ol Vb shepedmmggaed alkst
alhyxhng Bomatton atetoitomnsal i sstReanl Juytintked 2Ruraey b]kyland
a .satu oJ[ 26 Esaturate oxj.de, all of which
o BRBAEPTY B0 CHhRL PG s8E oBYPTBie S tsd anssbireed aly! and
f bgﬂ)i/?laﬂanﬁ s@sﬁ’tﬁﬁéd@ﬁﬁﬁteﬂta]kﬂgoﬁifonﬂfy%ﬁﬁlﬁ% WA QX }tha.rffed

al | kenyl, acyl, nitro, protect am no,

BeRagly: car boxy, epoxide and cyano; separating and
[ egﬂlﬁﬁg sai d conpound of Formula Ill or salts
thereof 30 In a 71st enbodi nent, the invention is

r é%’ﬁ’é@e%@oéwoblpd eHEoTmRle £¥ FethtacGrigrart Resgen selecedclovm therpmoup

LBy B0 e 88 2 gl g

S @hleu & @,#Dmh&;ordbemQMes;m shlstiden @-Rhioreiwnzmnnamahﬂny

t
o ShAd 2ue AN AR hond8 B PR lePestiny o
albkophidd) évBmglobenzyﬂlnfagnesmixobromdep@ IHIeﬁYIBthyBlﬁa@esmm chloride;

RPN B ot Al Ry s Bticyide: -
c Blfkt@h%ht}@magﬂaﬁlhﬁrbr@fndé hlaMgﬁdXﬁ) eﬁzyﬂﬁigneﬁ@hlchl’énde 4-

C ri.sing: re.actl oynd ForrruIaIVvvltha
GM%WZI?'B %@ﬁ quﬁﬁm& sti ng
ofethyBoedakyiRh 1bﬁfbﬁ16ﬁdagﬁﬁﬁb%%&91n%§h§£ﬂ1m chlonde 2-

Di_ chl or obenzyl magnesi um_chl ori

2,
2 Cglombéﬁwémwéﬁ% chioiAe gnYiahorybsnzdmagnesium chloride;
213% Q@emlcmaaa@%mnyﬂ@y@mnﬂgh&ﬁm bromide; 4-

| et hYI benzyl ragnesi um'chl 6ri d
%Eﬂﬁsa'gﬁehlpu@ﬁ Berayhmagaesium bromlde 4-
4C§I COTRRSMAYIRBERRAIHAR, Bh O _6-
(2- Phenyl et hiyl ) magn é)SI u% E"(%?zlro 6-fluorobenzylmagnesium chloride
3toorp eatrenesinealtnesi um chl ori de;

|
b Sl AR RO i et om B sym st »
c kdtaraied er uwamzmtﬁhwlltyé hdydle;mgmaeeﬂ mrmnszimhraired dikyl-O-sulfonyl alkyl,
%%%{J}{A ged B¢ n;&&in Rii's I1 W%Lﬁf‘g?ﬁ d sa‘Lzu_ratg'd,5 or unsaturated alkyl-O-

enzyl magnesi
3adgih| and abgnmyddron grsatiraied okiae, i aﬁ@);f wltich may optionally be

substituted by one or more selected from the group consisting of protected hydroxy,

alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano;

separating and isolating said compound of Formula III or salts thereof,

In a 72 embodiment, the invention is represented by the process to
manufacture a compound of Formula I1T or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
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Chl or obenzyl magnesi um chl ori de;
m Met hoxybenzyl magnesi um chl ori de; Benzyl magnesi um

wa@hbdoansse2 (Phenyl et hynyl ) magnesi um brom de; 4PCT/US2004/000805

10

15

20

25

30

FI uor obenzyl magnesi um chl ori de; Benzyl magnesi um

2 BTG Famel PR RO FY A RGP Ay EPH B fes g

a opagnls substimEddtsatufAACIkyD gptakIty (RGeS 4ol thatbddh a
c%%unaiwsel ected fromthe group consisting of a »
S >or unsaturated al kyl halide, saturated or
ursaptisiad-ed al kyl - O-sul fonyl al kyI, a saturated or
unsat urated al kyl -0-sulfonyl ary a saturated or

uRASERE %?%%PO&P%% Eqeynulg dy|wi @W@ﬂgﬂﬁéde@?d from the group
uRGRisHha bl Sﬂﬁﬁ?éth%enﬁiﬂlagﬁésuﬁﬁ tRbHd®@y 40pt i onal Iy be 25
substitute nore selected fromthe group

c SHwpthylb ﬁ@ygﬁa%%%@]ﬁlé@d%%aﬁéwleth%)nkdﬁpeﬂm Reerjde; 4-
a8 thorbldPmBh &S RSk AL ARty gh%lngyhing RLBHBfbraarRoxY.

epoxi dé and cyano; sepafatin [1 ng sal
Mm@db@zyimag@swm ehlqride; bMeﬁa’lbteszsﬂmmmﬁm cBOrifley na 72nd

h
pr oces %YhﬁﬁgﬁeSM éﬁe&gB%:% gﬁgﬁ&?é@gnd%y?&a ?II or
s &epzylmhgresiom badreide itafornXa insghystmogén; Y is selected

ke s e S S T e A R e
g ga&z%ed@gggﬁgmit?%alkﬂ hslidet sﬂuggte@ﬂxtumﬁhﬁféd alkk'l:{btsﬁﬂ‘ciﬂ@@alkyl

avil n rom 0
B R PR AT, e et Bt ied -
alty}) andndatueinid @nasduatsdigsiddeuded M%@gt@ﬁoﬁduwle

optiqnal |y containing a polar or char
f SvRstt Y B¢ OT BgTRsFS e@%ﬁom e gr %‘éﬂ:‘toinﬁgmﬁ of prafRsteddiydroxy,
Fandi) bikehy¥, st Bitrd, ﬁ)‘tegt@éiﬁﬁmg%gﬁ? ot&BlaRaHheLy kharad £
group consisting of 2,5-D nethy benzyl magnesi um
cﬁYaélPi de; 2,4- Dinethyl benzyl magnesi um chl ori de;
%laﬁ‘cf ﬁMhﬁﬂ?ﬁiﬁec%hlﬁgﬁrﬁlrUf @Bﬁﬁ{ﬁa 11f%r salts thereof,

l\/bt hoxy enzyl magnesi um chlori d
4- Met hyl benzyl magnesi um chl ori de m

Met hyl ;
2- et hy éﬂ?&y aon élg ﬁ%ﬁnﬂ%egﬁérgﬁ aeé)resenti%by the process to
Nmah@ﬂﬁb@rﬁz%ﬁmwmrm@h Nbei skt thBenlyharsgnesi um
c@dlghg&g q,and  Benzyl magnesi um bronmide to forma
nmagnesi ™ sal t

Y is selected from the group consisting of an optionally substituted unsaturated alkyl

(LL)

p—A

having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula I'V with Benzylmagnesium chloride to form a
magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-

66



reacting said magnesiumsalt wth a conmpound sel ected
fromthe group consisting of a saturated or

war@abersat ed al kyl hal i de, saturated or unsat uPEr/@82004/000805
al kyl - O-sul fonyl al kyl, a saturated or unsaturated
al kvl - Q- sul f gnyl aryl saturated qr, unsaturated
21 8 P4k or Bl o, AL S en e onionelche
epobstinecd et dne@i moty selectlad frogithé %@ﬂib bonsieng SiyRsibdiddtyachxy,
by oge or _nor el ected fromthe group conS|st|ng of
s AlkEnyingry 83&9: profacieg jaming, heloyprotecied qarbogy.tqpexide and
pregir@ect ed am no, hal o, protected carboxy, epoxide and
cyano; . separating and isol ating sai d conmpound of

> FEPRAIRSIARY splatingietdscompepbef Formya I opsafigthersebodi nent
the invention is represented by the process to
manuf acture a conpound of Fornula Il1 or salts thereof
wher ei f a %4’ embpdimest dhe inventign isgppresenidd by theprdressgo oup
c ! i I [ at urat ed
el Glm @ PR AN . BB e
optionally substituted saturated al kyl having froml
to 10 carbon atoms, said optionally substituted
unsaturated al kyl and optionally substituted
saturated al kyl" optionally containing a polar or
charged functionality; conprising: 30 reacting a
compound of Forrmula IV with Benzyl magnesi um chl ori de
to forma magnesiumsalt; reacting said nmagnesi um
salt with a conpound sel ected fromthe group
consisting of a saturated or unsaturated al kyl
hal i de, saturated or unsaturated al kyl - O sul f onyl
al kyl, a saturated or unsaturated al kyl - O sul fonyl
aryl, a saturated or unsaturated al kyl-O 66 WO
2004/ 062622 PCT/ US2004/ 000805 acyl, and a saturated
or unsaturated epoxide, all of which may optionally be
substituted by one or nore selected fromthe group
consi sting of protected hydroxy, alkyl, alkenyl,
acyl, nitro, protected am no, halo, protected carboxy,
epoxi de and cyan; 5 separating and isolating said
conmpound of Formula Il or salts thereof. In a 74th
enbodi nent, the invention is represented by the
process to
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manuf acture a conpound of Fornula I X, X, XI or X or
salts thereof 67 WO 2004/ 062622 PCT/ US2004/ 000805
wO20llyle22 HO 0 0 I X\ S S\ OAyl HOp O Xe@®IDUS2004/000805
O A kyl-Aryl 0 XI OH HO O X11 conpri sing:
reacting a solution of a conpoynd of Formula IV with
Benzyl magnesi um chloride to grma magnesiumsalt; 5
i £h a conmpound sel ect ed
al kyl 4-hal obutyrat e,
4- hal obutyrat e and

68

ormula X1, XIV, XV or XVl

' O-Alkyl-Aryl
o /\/\’(
&
X1

reacting a solution of a compound of Formula IV with Benzylmagnesium chloride 1o

comprising;

form a magnesium salt; .
5  reacting said magnesium salt with a compound selected form the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutyrate, aralkyl 4-halobutyrate and butyrolactone;
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Il I OAlkyl HOO O XII O-Aryl HOOS5 WO S S\
OAKkyl-Aryl / 0'HOO xv\ SS\ OH HO/ 00 Xvi
w@erpieseng: 69 WO 2004/ 062622 PCT/ US2004/ 0008BST/US2004/000805
reacting a conmpound of Formula IV with Benzyl magnesi um

hl ori.d ! i J . :
ﬁsgggfrg’ét}gﬁa,ﬁdg a%s%ﬂ cgﬁ%}fﬁ hg&gﬁng%ate%%(ggf éllr %J[q of letg thereof.

hal oacetate, arallcyl halo acetate, and al kali netal

hal oacet at g; eparating and isol ati ai d conpound
of Forlﬁﬁl%gﬁfdng?‘im%il ; e;w%?ﬂonﬂ("‘v‘llel%ﬁfmiééllq%ﬁe ll?rﬁgerg% i uI n
amzlﬁif&uﬁaﬁegﬂng@ﬁﬁ,ofw@mmnmmmr [XE[Irog S48 legedfy t he
process to 10 manufacture a coppound of Fornula XViII

or salts thereof

0-Alkyl
. /\’(

0]

0-Aryl
. . /\1/

0]

5 X

O-Alkyl-Aryl
. . /\“/

XV

OH
o . /\“/

XVI

comprising:
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SS HO/ OH XVII conprising: reacting a conmpound of
Formula IV with Benzyl magnesium chloride to forma

woragameioam sal t; 15 reacting sai d magnesi um saPCT/B1004/000805

10 2

15

20

25

diepoxybutane separating and isolating sai d compound
XVI| .or..sa In a 77th enbodi nent,
© HE B S PSR b BB ibngige eBlordego form

memagnacitmrsali;a corrpound of Formula Il or salts thereof
wherein: .20 X is Y is selected fromthe
o StnE snid Mgt okt Bfeseeipies anbilencrtee aral
urtsapjadétae ehd Al Imetdd BAlbAGtafef OM 1 to 10 carbon at ons,
and an optional |y substituted saturated al kyl having
froml to 10 carbon atons, said optionally substituted
UnSpdrhtimt 24 iRlakink sﬂ@é’omﬁb%él BF R rnYiaSH: Lﬁf\?’gr XVI or salts
sat urated al kyl optionally contai ni ng a po

HBereefd 25 functionality; conprising: reacting a
conpound of Formula IV with a Gignard Reagent

sel ected from al kyhnagnesi um al kyl or aryl magnesi um
ar yl t dnf@pinembndigents the nmvsatlidn is vdpesseaited t5athelprétesV

ﬁfuﬁéﬁ@ e ([u%g-ﬂ@%%%% %ahg%qeg%gnesi um al ky!

and aryl magnesi um aryl gy optf e substituted
by one or nore selected fromthe group consisting of
pr*t- al kyl, al keny] protected acyl,
nit R&C p.am G d “prot ect ed car boxy;

r ] ;Ebgiuni. Wi th a conpound sgl ected
from t hi grou sisti ng q 5 saturated

al k§iP- O suf'f onyl al kyl at ur aoed or sat urat ed

al kyl - O-suf fonyl aryl, turated or ungaturated
al kyl - O _atgyt; ? ed or unsaturated epoxide,
all of may ‘optionaldfy \pe substituted by one or

nore selected fromthe group consisting of protected
hy8P8X3E: al kyl, al kenyl, acyl, nitro, protected

ambAdfng NedbhouBd 6f BEhER IV%&%ﬁZylﬁﬂgﬁgsﬁﬁl @ide to form a
magnesium salt;
reacting said magnesium salt with diepoxybutane;

separating and isolating said compound of Formula XVII or salts thereof

In a 77™ embodiment, the invention is represented by the process to
manufacture a compound of Formula ITI or salts thereof wherein:
X is hydrogen; t
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optiohally substituted saturated alkyl optionally containing a polar or charged
functionality;
comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from

alkylmagnesium alkyl or arylmagnesium aryl to form a magnesium salt, wherein said
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10 cyano; separating and isolating said conpound of
Formula Ill or salts thereof. In a 78th enbodi nent,

W0 b@4iosasent i on i s represented by the process tRBCT/US2004/000805

10

15

20

25

30

manuf acture a conpound of Formula Il or salts thereof

rein:. ' n...Y is.selected fromthe ou
R R T S S T S
abkaybre shlastedfjorhrttergrdupt @ndifingaif pratectdd bgdroxy ntkyh alkenyl,
optionglly substituted saturated al kyl _having from1
t Emie(‘i{égﬁ?%bﬂ %tpé?%ct%edg °=&‘6{°i ﬁﬁf"lt ‘%GB@PWF ut ed
Ufeaetings sag&ﬂalgakés:ﬁ;th sainwlith iﬁ)fﬁﬂqﬂﬁlﬁcﬂ ke¥ectad!Troin he ltgﬁﬁip consisting of a
saturated a opt contai ning a_polar or
AT ER O oP e UL P ST e R B ooy alo
C @ EROURE 0P inskRraRd allcyl-B-ifohyl ary® d SRk Femsitated alkyl-O-
sel ected fromthe group, consisting of .
nagylapd 2 sgutatsd oy Psayraed prvdeafef w&chﬁ&ﬁ ogtendly e - n-
BulnyhitRa 5 She! 68 mdde SE8 RN BRI iy BRGsting of projected hydroxy,
D phenyl magnesiumto form a nmagnesi um 35 galt;‘
r aldgk pkepyddicd. niagesieded aaine, halo, protectsd spboryd epidsonéd
f&ﬁﬂblhe group consisting of a saturated or
unsaturated al kyl halide, saturated or unsaturated
abdpytating sndl ifadating said legmpowmnd AT ol @rsaltsrtbeeefr at ed
al kyl -O-sul fonyl aryl, a saturated or unsaturated
al kyl -O acyl, and a saturated or unsaturated epoxide,
al |~ of I8¢ embagimept; the imdehjortiercpfesadistyi thelp@desbyo one

or sel ected fromthe gro onsi sting of

pwﬁﬁg& W@P%W,Ofggwar I,Ig%irl S%g%té?rfﬁa%‘?“gni tro,

pKdt Bgdregbnami no, hal o, protected carboxy, epoxide and

cyano; separating and i sol ajing sai d conpound of

S hilegtaiiTonpihe SEuP SOTSHBRE B an oD e ORI aBETsated alkyl

PhaiddI280 410 00 &6on didngd Bnd S dptieANgGlibaifked dah@ated alkyl

inventjion_is_represented by the process_to manufacture

aDPEREIERRA 110 ehoR A, seid sptiogpllsyyubsgtyted pnsatyrated alkyl and

t Bﬁ{o%ﬂﬂy substRuted SatirHed alkyl'@tibﬁﬁll@containing a polar or charged
functionality;

comprising;

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-
acyl, and a saturated or unsaturated epoxide, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano;

separating and isolating said compound of Formula III or salts thereof.
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OAryl HOOO XS\ S\ OAKkyl-Aryl HOO X off
HO O XII conprising: 5 reacting a conpound of
wo-ormibz22 V with a Grignard Reagent sel ected fPONUS1084/000805

group consisting of n-Butyl -sec-butyl magnesi um

oCT UapLEnan R @utﬂéll’rzr‘énﬁgeas’%g%]%s%ﬁ%nﬁIOC% m

am@nﬁfapth@rfwomgu@s@ﬁﬁwmdam}m}ﬂ arédhessakimthersaf t ;

reacting said magnesiumsalt wjth a conpound from the
4- hal gbutyrate, aryl

4- hal ogut yrate, and

" mMyahd isolating said

or XIl or salts thereof.

r ) enti isr reser@_;gg,l by
~ ) ou f
or salts thereof \' SS OAI kyl
]X

0

O-Aryl
HO O/\/Y

X

0
‘ O-Alkyl-Aryl
o . /\/\n/
0

X1

OH
0]

comprising:
5  reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
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HOO O 10 HI'V 73 WD 2004/ 062622 PCT/ US2004/ 000805 \
SS\ 1 | O-Alkyl-Aryl HOO O X HOSI I 0OHO
WOM040628R2 | Si ng: reacting a conpound of For nuUPEI/U$2004/000805
with a Gignard Reagent selected fromthe group

?_ﬁéi >1 iqnﬁ]%&(?zpé‘%mn%l oS bt 19?%3 %h?sumrﬂlto form a magnesium
[aet hyl magnesi um and Di phenyl magnesiumto forma
magnesi um salt; i.ng esi um s
P o ogesiin ol Wby Omip b EPLPE B s Riint Bl 4-
Affodtyate %Bma}iah@h raﬁ@aﬁncymhaawﬁteeandmmammu ng
and 1 sol at | n? sai d conp ound of For&g&gﬁﬁl :;#IMXIE&/S Vo
CHeDIVIE AR SIASS S BRI P oxpRvLgy YRR RS
invention is represented by the process to

manuf acture a conpound of Forrmula XVII or salts
thereof | SSHOO OH XviI 15 74

Tn an 80* embodiment, the invention is represented by the process to

manufacture a compound of Formula XIII, XIV, XV or XVI or salts thereof

£l
e

0-Alkyl

o)

i
o
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WD 2004/ 062622 PCT/ US2004/ 000805 conprising: reacting

a conpound of Fornmula IV with a Gignard Reagent
w@eleotmwa2 from t he group consisting of PCT/US2004/000805
n- But yl - sec- but yl magnesi um Di et hyl magnesi um Di - n-
But yl magnesi um Di et hyl magnesi u and
Di phényl magnesiumto forma magpesi um 5 salt;
reagti ng said gnesium sal t w &h dlepoxybutane

;82nd enbodi nent, the invention

nanufaamgfﬁwn
Z her e >SXS OH HO
reacting a conmpoupd of Formul a

c{ing said magnegsilumsalt with al kyl

aryl *al oacetate or aral kyl halo acetate
IX X or| Xl; hydrolyzing said

g and isolating said

Tereof . 20 In an

is represented by the

pound of Fornubg
¢ P 0805 s S

comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from the group

consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
5  Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium

salt;
reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl

haloacetate, and alkali metal haloacetate;

10  separating and isolating said compound of Formula XIII, XTIV, XV or XVI or salts

thereof.

In an 81™ embodiment, the invention is represented by the process to

manufacture a compound of Formula XVII or salts thereof

S S
X O
HO O
OH

XVII
15
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reacting a conpound of Formula IV with a Gignard
Reagent to forma nagnesium salt; 5 reacting said
woragameioam salt with al kyl hal oacetate, aryl PCT/US2004/000805
hal oacetate, or arai kyl haloacetate to formthe
conpound of XIIl, XIV or XV; hydrolyzing said conpound
o?o 8- X1 vV or XV, separating and isolating said
ncto@fpordr sfiFoamiy IV @ﬁth&&]ﬂg&aﬂdihagﬂnf selected from the group

qu%gﬁ%&' %Butgﬁﬁegi@% e DRl Bnstoesi b e 00 L,

S BhiRdgRckieh! Bietiiimaghésaiichad Dﬁi’heﬁylﬁnhglﬁsmml tl‘iﬁdirm a magnesium
secondary, or tertiary hydrocarbon from1l to 18

5 ce&#bon atonms and specifically includes nethyl, 15
etdW¥ing RIIQRMhesikid eaf@malep&aysﬁt@w opyl, butyl,
|sobutyl t-butyl, pentyl, cl opent I sop eqtyl
neeporating ind indsig, salidscewa%w ? iﬂ or salts there
cycl ohexyl net hyl , 3- nethylpentyl 2, 2-di net hyl but yl ,
and 2, 3- dlnethylbutyl trlfluoronethyl and
per f | ubranAi2R\ambotdiment, therimventies ig srpsespedbysiip grocess e d

and unsubst | | kyl group can be
10 F??uFEH%%¥P§%5ﬁ§%%%Pg% §MS¥%%é§ not adversely
affect the properties of the active 20 conpound, for

exanple, but not limted to hydnoxyl, halo (including
i ndependently F, d, Br, and I), perfluoro alKkyl

i ned yidi ng trlflgoronqghyl ar kyl am no,
aryt’am pe . ro, cyano, acyl, am do,
car boxa al kyl thi o, azido,

phog r pr Cte

nec ?Ied 25 in thg|art,
for exanplje , et al., Protgctive
G oups ir 21 §. ~John W1l ey and Sons,
Second Edithon, 1991, hereby\incorporated by

r%£311£ﬁ§ In one enbodi nent, the al kyl can be, for
exan% CF3, CH2CF3, CC13, or . cyclopropyl.. 76 WO

> Ooatfins? sRmpdRmto UsroolIS outiomCrignetd Receis forpyidprgpesium
15 t@ termcClalkyl range) is used, the term

i ndependent |y includes each menber of that class as if

spenmﬁg&mihygamdm@ebamhﬁéwyméﬁvﬁ@mﬁﬁmwﬂ%wﬁﬁeOﬂﬂﬁkﬂlng

dently represents
ag%g%%%sn% ?%?é%Fh%f ’Pﬁ?ﬁgghe scope, i ncl uding,
bLHydﬂﬂ);tzMglsaldtoenhpbmd aféXhy oy X&t hyl, propyl, isopropyl,

Ibg% %tmgﬂn 1s8§ﬁn%%am I %)po?’lﬁ;% %ﬁloFrg)g%lﬁlr ItX]P(H‘tSXIItS' th&@&l yl,

20 In an 83" embodiment, the invention is represented by the process to

manufacture a compound of Formula X VI or salts thereof
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cycl opentyl, hexyl, 1-nethylpentyl, 2-nethyl pentyl,
3-net hyl pentyl, 4-nethylpentyl, 1-ethylbutyl,

wWQ2@ttlogdebut yl , 3-et hyl butyl, 4-ethyl butyl, cyrCDO82004/000805

10

15

20

25

heptyl, 1- nethyl hexyl, 2-nethyl hexyl, 3-nethyl hexyl,
4- et hyl hexyl , 5-net hyl hexyl, 6-, nmet hyl hexyl,
1-ethyl pentyl, 2-ethylpentyl, 3-pethyl pentyl,
?-ethygpenyl 10 &- propyl but yl

- ybt 4/propyl butyl,

eptyl, 2-nmethylheptyl,

4- met'hyl ' , 5- yl hepby! , 6-
7- met hyl hep 2 ﬁ yl h ,
3- et hyl hexyl ,| 4- et hyl hexyl
6- et hyl hextyl|, 1-propyl pettyl,

3XYr opypep 4- propyl pentyl,

5- propyl pentyl, cycl oocnyl, wonyl, cyclononyl, decyl,
OQ0&§ﬁ§ lecyl. C1 15 6, C1-8, C2.8, C3-8, Cl-lo and
Cl-18 |ikew se_can independently include any of its
nepsERE 2 gerarAyad ofEormuladYHithperegnandiR engentdo fdrmp arasgesium
hergein. The term "al kenyl ", alone or in conbination,
unl €ss otherwi se specified includes a straight,
breasthgshibmagngsilinsalih yith atkal ipdoacétabe) angl hloacetale, oo arhlkyl
cay i Qi .nore doubl e

cg} gﬁ#@%@ggﬁnE%%géﬁ&ﬁﬁgﬁ%ﬁggaﬁﬁﬂéﬁéh radicals 20 are
ey éimplsezing, said tchppemd, of XEH I YIVedrX¥V,ene, and

SRS A B S Rl

ane-diyl, 1,2-propane- diyl, 1,3-butane-diyl,

1,4- -diyl and the |like. The al kyl ene group or
ogygaﬁkgﬁﬁglent noi ety di scl osed herein can be
optionally substituted with one or nore noieties

L T S Ml

aRpatiedaiitid@es aGafubAYLraBBl biaatHed 88 cychb A §¥ondary, or
C

di al kyl am no, aryl am no, yl oxy, nitro, an

al koxy, arylc !
s (rHgm ihgdrgearepn frdim bito 1§ eArte, atoras Andl spgpifically ineladgs methyl,
Sl X ,
LR ?5%%2%‘2%%%"@@?‘: Bleyt SROROYokP, BE, bl
t Bopemyleneopertiyloleaspile isohexyl, dy detiexyecy chbnsdimettiy, 3-nwetiyipentyl,

h ' t i [ h ,

DA B a8 T FrneROBSEN A Ay R PERRIORES 81

i tvingneludds dobisabstitidel ang iuosibstituted wikylyeradpst Mhealkyl rppaiprgn be
i t t ted " )

BRSBTS Bt S acive

g am?munmogammpm V\})'ﬂinoalimiéed:tb maeigi1y@1&d1mmEd fing iﬁdéﬁciﬂc&aﬁtgg ; I¢F,

esl| onn QQns, oSsecqond editl on,, ,

i e o i NG T T R E D LT
P@iil 4d526) iR BBAGxy, Ao, EyahdNacyd Aaiy, | carbbR@hitsl @arbdkylate,

unsat ted, acyclic hydrocarbon radical,
18’1, ;ﬂ()%thlo, azi o,ys fonic ac){ , sulfate, phosphonic acid, phosphate, or

phosphonate, either unprotected, or protected as necessary, as known to those skilled

in the art, for example, as taught in Greene, ef al., Protective Groups in Organic
Synthesis, John Wiley and Sons, Second Edition, 1991, hereby incorporated by
reference. In one embodiment, the alkyl can be, for example, CFs, CH,CFs, CCls, or

cyclopropyl.
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l'inear or branched, in so nuch as it contains one or
nore triple bonds, including such radicals containing

wW@baune®2t 0 10 carbon atons or having from 2 tBCBUS2004/000805
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carbon atonms. Said alkynyl radi cal s may be optionally

e T e O BT
priagdydey Ie.‘;lchh;tejnhrx yﬂhmp:}/as;/ bs if spedifigaltylany lsep alidly Bet Suﬁl | As anon-

yn- | - _2-yl., . 4- -
I et Benky) il BB e that syl
3, Vﬁﬂﬂh thtetsmplehntlyﬂmé b)a‘c notfllﬁﬁfde@&i fhefhigd eﬂlljipP{dpgﬂewoﬂ—llaﬁyl butyl,
eorlnCO I natl on neans

o 3PS Pl ek byt Py PETHIC oA L BRI LL o or
t Ry ElEpdnky IR xyi SmRIHYerEN 2Lih &S SR, élﬁleth?fpkﬁtgﬁ QQnethylpen%l

used. The

tog q endent nmanner or
§¢yb%¥%%eﬂWﬁW@@d%§hﬂhthﬂvﬂml@ﬁﬂi@ﬁhﬁ@@d§E@@Lﬂtuted
V\"]ﬁé%hy@l[h%ypﬁ HREARAG, tsnﬁetme%tﬂk TTJSJH%%%F? n&&ﬁrym&w@

group consisting o
alahphexsk | tethin entybl%ethsémtyl eiﬂ‘rwthsdpenbﬂ 4Fbthy1pextyh Swathylhaényl

2 S T6u o SRBIARE oo R Lo Bl Sl 88, 1-

alnmmlne;ptyél kmnwmemlys-mmhylmpm ymetgylbeppyl 5-ﬁem5rmeﬁ§1 of

S LB St RSl LARSSE S e
éﬁ@ﬂwliexyh Beattsflmwl ri- ﬁonsbpemﬂ ?E'Iﬁm}toﬂﬁefnesﬂf Iﬁlgpi?rf?ﬁtyl, *
- - r rm 1
o e bbb apeny o Uptertopolil sl fPe tas. eevefoaSt c.
defdhn;edz @@‘3 2iQ. lmﬂd:e@k likhm@blgzhl iadlepeideg@yinclud& §of its member

Ies al kox de thoxy, et hoxy, propoxy,
%E%asﬂ B W6 eB FPHEQ TN al kyl s. The term

ar yl OXMe terrd “anenAr, dldhe(bﬁiﬂlioﬁﬁlﬂaﬁéh uhiRds&terivRe ?15&0@'1%&'
gr Eg 25 defined herein bonded through an oxy

&5 stright Wpned gn D Hic T rosmap baskus e & o (hestapritons
r %ﬁ@ ESntdifing OnPdrieidre %Lﬂﬂ@caﬁ%n-ﬂﬁfoh 'B@ﬁjds h @%ﬁhﬂesbmg&ﬂadlcals

through a sul fur linkage. 0 1/ he term™car boxy
r efeanathylene, pbylengy imethyleticlage) anzrtrs@pmvlnﬁbne hlalclgdectamﬂam the
X | - T -
@@dp‘éggﬂlllsot?fgﬂ arte;:lgi rr%tgﬁle déy'l‘ o g‘th%f di bf@'ﬁ&ﬂ%ﬁé 9111 2 l?rogane
diyl, 1 3-butane-d1y1 1 4—butane -diyl and the like. The alkylene group or other

divalent moiety disclosed herein can be optionally substituted with one or more

moieties selected from the group consisting of alkyl, halo, haloalkyl, hydroxyl,
carboxyl, acyl, acyloxy, amino, amido, carboxyl derivatives, alkylamino,
dialkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, thiol, imine,
sulfonyl, sulfanyl, sulfinyl, sulfamonyl, ester, carboxylic acid, amide, phosphonyl,
phosphinyl, phosphoryl, phosphine, thioester, thioether, acid halide, anhydride,
oxime, hydrozine, carbamate, phosphonic acid, phosphonate, or any other viable
functional group that does not inhibit the pharmacological activity of this compound,

either unprotected, or protected as necessary, as known to those skilled in the art, for

example, as taught in Greene, ef al., Protective Groups in Organic Synthesis, John
Wiley and Sons, Second Edition, 1991, hereby incorporated by reference.
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The term "substituted", neans that one or nore
hydr ogen on the designated atomor substituent is

valency is 78 WD 2004/ 062622 PCT/ US2004/ 000805 not

exceed che f ph substitytio ults in, a

stablee@%n%%hngﬁﬁwydﬁégéxgg ﬁ??ﬁ#?@ﬁg &ﬁ@@@gﬁnrmh“ﬂ

hyliireanyr, brarcksd, in sal deechysh it cattyibs oﬁH drinfbre ﬂij&}jeﬂ?mddﬁ lcthding such

car a ect | ps as defined

hardiche bRl a@&? ?E%f @ﬁ? PUPS Fem 2 B sibey plgws.

Thenid sikyay] picals ey Bé'b@ﬁ@ﬁﬂy Eﬁﬁaﬁ&tee Rl gfra(ups w&&ﬁﬁd b Qo

ngéar ghar ed gr oup attached 1 n place of one or
’@Iqi’gﬁﬁro §uiablerabrgy! TNB??JSI ipglpdq eibynyk arﬁpb@é hydexsiprepynyl,

C U y-yl, 'Bm?ﬁilxﬂ peRifhN0y] I?eﬁ%lzdﬁ 4 %&e&oxl nchh' !

het arvyl al one or in combination €S’ an
arft ﬂg“‘a%"fl PhdgxyHETR P??%t?rwlahqximré -Ya(3.3-dimethyBvyn-1-yl

hehgcaahmsgiect ed from sul fur, oxygen, nitrogen or
phosphorus. The heteroaryl may optlonally be

subst i fledumeiarylR ar “ardr slotiewr iemtistion, mefs acaibayclic

Rl o Ol iaBeDp LG b Al Rl P g 8 e

heatteehsd tydethenip agendintmatrer fonay tze fsedt The temmraseaiso

cq kGl V] et roaryl.. which in rn may b
PP b A Zon SRR i dheshd e mgiens sefected

h dtoen twrgydup cansstipy bf ﬂlqlﬁalmnlyl ah®ilkalyy, Atk layfloxy, halo, and

te 1ﬁ\hydrofuranyl pyranyl, purinyl,

te éﬁydropyranyl plpera2|nyl, pi peri di nyl,

mor pholTha mtmt“hhylﬂnﬂcrmb ot inmbikatiée tdrah Yol %’@Mﬁ SMé formula

ol .0 razol i nyl, indo
d.rgg(g fel L LYJ]X@ME%Y engly Ayl gy, Orfa«!ﬁilgbfl group.
leaml DY} 10k, foRLi b b r
ber}fzo}? esg cAicte Oﬁ&s‘cl)xadt?]g\z%nlzy ﬁi?ﬁgfogyo%adl ald??} Wyl
n§”3n¥hW5%L%§%1e i ndazol yl , tr|a2|nayl
1, 3, 5-trhk @e%ﬂlw&ﬂmn(;”hhl@ﬁb%mn &Cﬁﬁ%]lj&tl A ak¥ts 1o 'tﬂ@r?cﬁ?’a? L ¥, or -

tetrazolyl pyr azi nyl benzof uranyl, quinoly

|§gg_ oped I, benzothlenyl |sobenzofuryl pyrazol yl ,
|ndonI 20 i soi ndol yI , ben2|n1dazolyl purlnyl

car baz (ﬂly term Sakkemy™y IaLOIlet o mzmhbihauobenafem 1b|aﬁzmdyygroup as

hi ad]
) TGP g frcth 34 B R GRRBIGH bk inctude
q uatizxy] athrydy plqpnxypbmwmbpmmmxmmxy aligisnol i nyl ,

I soqui le C|g I|n | az xant hi nyl ,
hypoxaﬁg‘ﬁjfe%l argioRya °¥fnrﬁogjg g« ?nl% 1o3an qryl-gropias’
1 dﬂﬁﬁbdtlreteamhﬁed &r&g@a@a@gb@Mage thi azi ne,

pyrida yridinyl or pteridinyl
wher ei @%‘EFB él?’?? Owaﬁo%@ﬂé‘}ﬁnf wsiRat 10>ﬂn§ﬂodbsrpt1m9ed.
Th@ﬁﬁeﬂﬁé&mlﬁﬁn@é@%du@]ﬂa&ﬂ%ﬁnk&é ‘protected” refers to
a substituent that protects various sensitive or

reactive groups present, so as to prewent said groups
from Theterm “carboxy”, refers to the radical ——C~OH,

The terms “halo” and “halegen” and “halide”, alone or in combination, refer

to chloro, bromo, iodo and fluoro.
The term “substituted”, means that one or more hydrogen on the designated

atom or substituent is replaced provided that the designated atom’s normal valency is
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interfering with a reaction. Functional groups that
react wwth Gignard or Lithium reagents can
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reactions. Such 30 protection may be carried out in a

pReeateAvh o0y e 5 kP Ay R E e Smhnty Tugieal g

Saibstituasandudediyidraxy, alkfddkensl, acf, ﬁnln@ ah:mioehald'marboxy, cyano

pr of fé%h‘gqgg f Ou%ﬁ%é (Fﬁ% ngR‘ﬁ]d ug %:?n% ?Pglbrg%ﬁ]%er S ri)s{:ltuted.

NO n- 1 i fhd teRg “@lm cﬁargm fﬁﬁatoﬂﬁmyn GefEHE QLBolArie hidged group
trimethylsilyl, dinmethylhexyl si

e R o1 depaed By SpHeHpESTIgPIs s
t £ ?nyzgﬁﬁéygﬁ%ﬁ%g é:’GI{déJ%%OOM 000805 or substituted

gr oups, acyl groups such as_acetyl and
pr opi oy terms dhetesioresi plopr/er m gorabipatios) inetdesan pih gy defined

FRL %3 n@g(a}i;&agtoﬁgfl&&o%ﬁﬁgfé&g&ﬁumum o@%&?ﬁ{tﬁ)@en or

fron1one oW ng
@h@pﬁm@m RhyelieteBoalyih anay @phonain be enbylitiied as:that tamgs dpgdcherein

iy o Pk IR U 3
o radJ aceny bro(i( cﬁ)th&?’amowhlsn@ eonfRanei ts fgel 2t tted-nianberedhe
aﬁﬁt E?ygﬁnSI % \ghlkﬁ” etg]?llerg S nt}{e substnﬁlté%y e@é{mvea rI\i*ﬁlnlimiting

¥ om

C QRarhSbd cﬁgleﬁfoaﬁ}ﬂd(até pyradlidaiyy, ltstrabl deyfuytl, temhyﬂl;oﬁahﬂm rpytanyl,

aral kyl and a rotectin ro 1

erTActer e Ry e R G AR RO mr e
' Q&Mﬁ?&%pyr%@ |1l 21D Py Wliny L, lﬁfdzdhny@ﬁﬁdtﬁihylﬂﬁoxolm@ﬂ ol 1,4~
refers to conpounds havi ng rnula 0.0

wiegrenyl. zziridinglefusyls ey BYFﬂdta’ m&h anylam’;?ﬂwﬂ
afb%hzoxéio%h,kui 4@535111&6&2%5\!8&@&5 gl | Gar-niakéle, iBduz6lyl,

anhydri d may opti onal stituted as. defined

b
hérl@myl 18.srieziods ﬂﬁenéletSP%ab?@e i Bl tPEazglyl, @yiegyl
mcﬂg}ﬂﬁm d% q'ﬂﬁ%ly[‘ g)eﬁib%alerfyp r1§5'é!e&oﬁ&@ PRazoBildndolyl,

substituted or unsubstitute
an;dmctmiyl lmnzmmkuadzislt pmmvé ardezodilpeeralyk Birzelyk penzothieolyl,

o2 b ERAIRR o RERRL Y L Y oFRRBSIVRN 21680 Soly

pyrrolyl, quinazolinyl, quinoxalinyl, benzoxazolyl, quinolinyl, isoquinolinyl,

cinnolinyl, phthalazinyl, xanthinyl, hypoxanthinyl, pyrazole, imidazole, 1,2,3-triazole,
1,2 4-triazole, 1,2,3-oxadiazole, thiazine, pyridazine, triazolopyridinyl or pteridinyl,
wherein said heteroaryl can be optionally substituted.

The terms “protecting group” or “protected” refers to a substituent that
protects various sensitive or reactive groups present, so as to prevent said groups from
interfering with a reaction. Functional groups that react with Grignard or Lithium
reagents can optionally be protected to avoid undesired side reactions. Such
prbtection may be carried out in a well-known manner as taught by Greene, et al.,

Protective Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991

or of the like. The protecting group may be removed after the reaction in any manner
known by those skilled in the art. Non-limiting examples of protecting groups include
trimethylsilyl, dimethylhexylsilyl, +-butyldimethylsilyl, and z-butyldiphenylsilyl, trityl
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(as defined by The Col unbi a Encycl opedi a, Sixth
Edition, 2001, herein incorporated 20 by reference)

W@r00a/062632 Or gani ¢ magnesi um conpound r epr esent BAT/DF2004600805
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fornul as RTI\/gX and R YMyRs respectivel y, wherein R7

an elected fro

coﬁrsafagtl ng %@ﬁeﬁgﬂgﬁ%%y& &O&ﬁﬂ%‘]rc%}as?ﬂe ‘f rgl? 5@4 kyl ;

al wethgresulfinkly ayd ];)—‘colmnt aétuﬂc?hsg Feit ?;ﬁmtple%/é profebdd gir%zid)xy oglﬂd be
ituted as that termis define

hesre\éﬂr?ﬁl}mﬁjdo%?(’%ghe 1é8&nted by a halide. 0 Il 25

The term'$sul fonyl" refers to the radical OO0 I
-S-al ky'I—C:I'dn-em ermd"al—kéﬂ refers to the radical
O 80 WD 2004/ 062622 PCT/ S%g%%)@OOSOS O R R R The
t erm" émaxerdﬁ"carlleylwﬂﬁd FohydMaer, Qi!ldihe atn ﬁnﬁﬁﬁﬁ&f’m@hﬁe
ndepen tl el ected fromh drog al k dg
o SFEORYS Rl BertOEs aar g O eont- (@GRS asp kLGRS, or
0 Mcypoe:td)ml?b‘Rﬁ SHBShIR"E @ec%tﬁl%nﬁthp Qllgﬁﬁ céﬂéﬂﬁﬁé S’Mﬂ tanenyl

5 The terns "esters of pr obucol esters o
prbmeb v apd gyl e R s %elec@éffnon@be goup calsisting oﬁmm

t
by RUPD IR, AL ANED, bt b AR I Koo R s B8
t é%efﬁén)t eTh?stemn‘émmbe enlmfdrqdp’omahxdes-“cmﬁ catboxylie ﬁaer s
of aity @R S’OIWhg:ﬁr rhR% Y&ino e{}ah%f Iﬂﬂeetdnwg probucol or
e Y

proouco rivative e°CHs 8 be) wherein
one of the enol nnletles are acylated. The terns
"et hers of&probucol” and "ethers of probuco
derivati yes re defined as probucol or probuco
deri vaty¥ves A as the case nay be) wherein one or both
of the™ ol noieties are alkylated. The terns terns
"nonoethersoof probucol" 15 and "nonoet hers of
uco %FF@tIV are defi ned as probucol or
Aoyl eyl kgt ervleayalise)andEPREINR b nall
Of“chflﬁxﬂm axﬂ@'d?i‘ilbﬁ’sm@ tibhdtly bR @ tituted as defined herein,
The term “activated carboxylic acid ester” includes compounds having the
formula C(O)SR” and C(O)OR”, wherein R” is a substituted or unsubstituted aryl or

an unsubstituted or substituted alkyl.

The term “Grignard Reagent” generally means an organic magnesium halide
(as defined by The Columbia Encyclopedia, Sixth Edition, 2001, herein incorporated
by reference) or a bis-organic magnesium compound represented by the formulas
R'MgX and R"MgR® respectively, wherein R and R® are independently selected from
the group consisting of a primary, secondary, or tertiary alkyl; alkenyl; alkynyl;
aralkyl; heteroaryl; and aryl, all of which can be substituted as that term is defined

herein, and X is represented by a halide.
O

The term “sulfonyl” refers to the radical (l)'

il
—S—alkyl
The term “alksulfonyl” refers to the radical 0
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The term "probucol derivative" refers to the conpound

RRSSRX3I RRR XOOY R2 R4 20 wherein at | east
wor®4Ri262R2, R3, and R4 is other than t-butyl PemiUS2004/000805

one or both of R5 and R6 are other than nethyl and/or

one or both of X and Y are other than hydrogen. 25

EXAMPLES 81 WD 2004/ 062622 PCT/ US2004/ 000805 The

foll owi ng exanples are proviaedRo illustrate the

present invention and are not t™Mtended to limt the

scope thereof. Those skill ©n the art will readily

unders tc kno: ariations of the ndi tions
and pr E)]g‘ggesrnelsjlgﬁmﬁﬁe%g%{ Sowimg pr ep et %lgﬁ FRBE &Gur es
c anddp_enc};es’éxlseﬂ@teﬂ_ﬁmmﬁd Bylroges, 4l a@lﬁ?hd @n@laﬂ@mg&eﬁssaidml,
mat er.| equi red for the. enmbodjnments_and the
eispR e 1Pl B RESALY heSyPSiERa i & Pojeg GaPNgpally.

5 conmercially available, or can be made by known
nethodi,fronlgqgmp ?tarting materials by those
ski | | ed PP IFEReCSEE of REeRHAYE and “pofers pf probdcobderiatisest etk
r clefifledotpk sl dr bRMuMl HBivdtite (hsiie %Qﬂﬁﬂﬁé)fwh i bt Both
inlet, thernocouple and stir bar was c argeg pro ucol
( L35 Rhenq) mpdetigsrateacylapd. ohiedensys terms “mpnoestény df probucol” and
t Olnhifid8sterk@f hihsS ; aﬁ@‘%

I Sopro pi/lerrm %g(gjl‘{ﬁ%%éﬁ ?g%isd glje l(d%)ﬁl%? , bg&ggﬁyﬂo?]mﬂ—ﬂz)

10 j rflenivaiiyes (apFre cyeanayehes wherpinwas ofithe plgo! moietiesane acylated.
tenperature and then succinic anhydride (0.25 g, 2.5
mol ) was added in 1 portion. 15 After aging for
45mi n, Thpterme Sethensof prabusdld whd/ et ohmabuidl [dedivavivel are
a 4 i . The bi phasi c_reacti.on.was
t %ﬁﬂg o% Itpg%u? &gl o% %ﬁﬁ&gﬁ%ng ;gg ki ?% T ey &g HEEERL geyos both
s e theghenh! mnesiey sre alkiphatedPTBe fmd feemorfrgamiethek8yfirobucol”

i ndigat ed 60% .probucal .nmonosuccinate, 13% probuco

15 o SR b e RroD98 eeinar o atied mppabutd] f o
2 Slefitativen@cthe casaithylhe) Widteihiohé etth¥bidioPmbiiids\ e alkylated.
condenser, nitrogen inlet, thernocouple and stir bar

was charged probucol (0.25 g, 0.48 mmol) foll owed by

2.5 nmharhydpeibucbiUeri9idve” Ters RSthE 8SHpsdnd9 SOl ut i on

was added i sopropyl magnesi um =
] ‘

>
R?2 R4

20  wherein at least one R!, R%, R®, and R*is other than t-butyl and/or one or both of R®

3
R
X0 004
and R° are other than methyl and/or one or both of X and Y are other than hydrogen.

25 EXAMPLES
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bromde (1.0 nL, 1.0 Min THF) in 1 portion. The

reacti on was brought to room 25 tenperature and then
2.5 Mol ) was addedr/Us2024/000805
portion foll ovved by anhydrous THE (0.5 ni). After

aging for 1.5 h reacti uench

ot n T g T e DAY B et PR on and are

r ﬁ@tﬁﬁt‘eﬁ’d&d%@ﬁnﬁth@dbcoﬁ@lﬁér@& tThode@iNel mne matm[ &aandmdhletand
hases were separated. Anal ysi

b L
D Hgh pask aiiopml 1521 8B BaY B ASORESTES (6 AT TAUAT Ingsoparative

éél@cgcﬁﬂ&u el bg'lﬁé’cp% '?J%&factﬁfbdthe%s&&f/%&hﬁ&iﬁﬁ@ .The materials
In a dry nL 3-neck round bottomfitted

\Mretquurad fasfthe ﬁmb@ﬂmeﬂg and thejexpmplenate ey in thed HeraEER, peadily

gmﬁlu tdatly Mvat3 vqm%)a"rza%g%/%%&%a Q!&)évé# 5%%004?%’5%%%@’@&%%

anrta;mhalswtl(l@ﬁzl@llgi,mzl.l@ﬁnml) followed by 2.5 nL

anhydrous toluene. To the resulting solution was

added i sopropyl magnesj um chloride (0.51 nL, 2.0 Min
g plwker 2 min. After aging for 40 mn, the reaction

CAIy yﬁ)én]ggenclb eéjun bOH 191 fmeh_lg’lt %ﬁuglct)ﬁ% ggetr Mlﬁg%en inlet,

K TEY @3 on mas en co
t @li‘@mbaiupreeanﬂ sﬁlnldartvslae ch}inmlqsobmole(ogé gad.a8 ednol)ﬁﬁoabwei By 2.5

by HPLC of th d .
R

]Prctﬁftéﬁg@ o. %ﬁm'osll\/l‘]mﬁﬂ-ﬁa 16N YpoRtnL TH2-resetikn W\ladfofbuighﬁmam)m
| e W are congenser | I N

¢ FEPERIEIRS D Se SRR 4 rzgSr ]d]giﬁ’ﬂo‘ﬁ?fcaglhéd( i orton.

9, Affer 48inBTSY )5hifl] 1heWesi Y was Sowllqueiityd ets NEICIemd. diluted

To the resulting solution was_added | sopropyl magnesi u({n[he

c tvithy EdAqQ 0 Tha bna@asuz regotign WasTihey copqled toptooRy SHPerRHEe an
Qsteh Qhrl %@Eﬁ{t’c@d ur@naYﬁﬁ W @H"ﬂ@t of tt]ié: &gﬁu@ﬂ%reﬁ h@dicated 60%

C|n|c anhydrid .5 mmol ). was ded in 1l
pcnr@buecﬂ mmoseqcma@gl% Plfob\ﬂcohélS‘ﬁﬁCWatet ‘H?él 2T geRpPEAl was
slowy quenched with 1 N HCO and diluted with 15
Et OAc. The bi phasic reaction was then cooled to room
tmure and the phases were separated. Analysis

HP C c%%f lg@@en%[? gaaniy ;ﬁleﬁﬁqed”v%'uf 2% %l{aegﬁé;b}ﬁ%éen inlet,

pro UC I SUCCI nat e,
p ftﬁéiﬁib@d)upldfmﬁlmﬁi BarSwaR @hdrpedaprdiiycol®.2lg, 848 @ewkoly tllawed by 2.5

oL O bt 2, 6 LS UNETSe sP P ghcm
9, brOmfH3 (miﬁDﬂnL, f.olN1anawRyYn 2. fortion. The reaction was brought to room
temperature and then succinic anhydride (0.25 g, 2.5 mmol) was added in 1 portion
followed by anhydrous THF (0.5 mL). After aging for 1.5 h, the reaction was slowly
quenched with 1 N HCI and diluted with EtOAc. The biphasic reaction was then
cooled to room temperature and the phases were separated. Analysis by HPLC of the
organic layer indicated 55% probucol monosuccinate, 27% probucol disuccinate, and

18% probucol.

Example 3
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) and succinic
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mL anhydrous toluene. To the resulting solution was
added i sopropyl magnesi um chloride (0.51 n., 2.0 Min
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tenperature and then succi ni c anhydride (125.0 ng,
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qﬁ%? |Wyerg %?Pﬂfatﬁédga?yszs by HRLC 0 hpprgpnis loxsr indirated 53%

T bheol @SttstiédiiteS 0% hidBlcoMAR gnesi um
C%)IOI‘I (cj)e (0551 m, 8 M fn Tﬁ%ﬁ%ﬁé@%hwme

reaction terrperature was brought to 40 C and then
SUgEindIe4anhydride (125.0 ng, 1.25 mmol) was added as

a sol u%| on 83 WD 2004/062622 PCT/ US2004/ 000805 in
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PIARKGE I(O.SlEﬁﬁr,TE.loel\/I%n THF) in 1 portion. The reaction was brought to room
temperature and then succinic anhydride (125.0 mg, 1.25 mmol) was added as a

solution in THF (1.5 mL) over 5 min. After aging for 40 min, analysis by HPLC of

the reaction mixture indicated 55% probucol monosuccinate, 17% probucol

disuccinate, and 28% probucol.

Example 6
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
ml anhydrous toluene. To the resulting solution was added isopropylmagnesium
chloride (0.51 mL, 2.0 M in THF) in 1 portion. The reaction temperature was brought
to 40 °C and then succinic anhydride (125.0 mg, 1.25 mmol) was added as a solution
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temperature and then succinic anhydride (75.0 mg, 0.75 mmol) was added as a
solution in THF (1 mL) over 5 min. After aging for 45 min, the reaction was slowly
quenched with 1 N HCI and diluted with EtOAc. The biphasic reaction was then
cooled to room temperature and the phases were separated. Analysis by HPLC of the
organic layer indicated 59% probucol monosuccinate, 20% probucol disuccinate, and

21% probucol.

Example 9
In a dry 25 ml 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
mL anhydrous toluene. To the resulting solution was added isopropylmagnesium
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with 1 N HCL and diluted with Et OAc. The bi phasic
reaction was then cooled to roomtenperature and the
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In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 5
mL anhydrous toluene. To the resulting solution was added isopropylmagnesium
chloride (0.51 mL, 2.0 M in THF) in 1 portion. The ‘reaction was brought to room
temperature and then succinic anhydride (75.0 mg, 0.75 mmol) was added as a
solution in THF (1 mL) over 5 min. After aging for 45 min, analysis by HPLC of the
reaction mixture indicated 54% probucol monosuccinate, 10% probucol disuccinate,
and 34% probucol.

Example 12
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
mL anhydrous toluene and 0.5 mL anhydrous hexane. To the resulting solution was
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room tenperature and then succinic anhydride (75.0 ny,
0.75 mmol) was added in 1 portion and aged overni ght.
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Example 15
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
mL anhydrous toluene. To the resulting solution was added benzylmagnesium
chloride (1.02 mL, 1.0 M in ethyl ether) in 1 portion. The reaction temperature was
brought to 40 °C and then succinic anhydride (75.0 mg, 0.75 mmol) was added in 1
portion and aged overnight. Analysis by HPLC of the reaction mixture indicated 50%

probucol monosuccinate, 14% probucol disuccinate, and 36% probucol.

Example 16
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nonosucci nate, 17% probucol disuccinate, and 28%
probucol. 10 Exanple 17 In a dry 25 nL 3-neck round

ni t r ogeaI/Us1084/000805
t her mocoupl e and stir bar was charged probucol (0.25

0.48 [) foll 5 d TH
St ot P et o Rt B 3R B sk ol et
C!ﬁhﬁidcdepla Bnd Qir Bdr Wiks, chargBd Mobiicol (5 #,10.48 Iﬁmt)f) Ifoituweﬂfl’mg 2.5
reaction te er at ur s brought to 481) d
smbcanhydoumn b Faﬁﬂ (f?s\gﬁ‘@grﬁﬁluﬁen 785 AdfisH Pery %B&Sé‘&n FWOT ©

IO ' RITHB Dgorkieh. B Bhdlion tdudef8RE WaOFroWEs to 60 °C
%Iﬁﬂqzu@%heﬁt 9?[ HCl andojale:ﬁg)tegd with EtOAc.

Tl thép Iseesinic a@yéltlﬁl%WMa@g{ P neer)) ags pdded gp portion. — After
t 5@%{ 3‘«5%& apd tR8oPHas BswiypleBcteg RaiAl RoHC R &iﬁite&l with

e organi c |layer indicated 53% probuc
2BiGvn o@hmblmhmceeacilwmaé Bigaaiooksfl 4 EQ0ih PP eraBiig) 21k ; phases

U 1. o
D SBCB et i Y HIR, e KRl A5 BRlfich@UR9he propucal
t henosmccinge,d7 Wolstcplrdmlacmmgné R3Yogeabugelobucol (0. 25
g, 0.48 mmol) followed by 2.5 25 nlL anhydrous tol uene
and 2.0 nL anhydrous tetrahydrofuran (THF). To the
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Exanple 19 87 WO 22

PEONE? a*@nfo@@@ss@eacuon wasdhen @slem_to 30¢ve dqeneEg apdihedbpses
f ! te‘iree \eratt{('i yﬁ “igﬁ}te 3F @le rgéﬂié %@Plﬂdmaﬁ‘eﬁ 53% robucol
e an Y “bar f 0. 35

Ner he: ati was char ged probucol
g ,mdiwéh&cmmtej 1% pilobaakdisipgingte 5and 36 %emplugelous t ol u e ne
and 2.0 nL anhydrous THF. To the resulting sol ution
was added benzyl magnesi um chloride (0.51 nL, 2.0 Min
Thifixaniple 18 porti on. The reaction 5 terrperature was

gﬁﬁ ;Jegq &% I(ﬂ; B IE?Cltﬁﬁ bo om“afﬁtfaeaJ %hhée et CcSﬁc{&lg:er, nitrogen inlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
mL anhydrous toluene and 2.0 mL anhydrous tetrahydrofuran (THF). To the resulting
solution was added benzylmagnesium chloride (0.51 mL, 2.0 M in THF) in 1 portion.
The reaction temperature was brought to 40 °C and then succinic anhydride (75.0 mg,

0.75 mmol) was added in 1 portion. After aging for 30 min, the reaction was slowly
quenched with 1 N HCl and diluted with EtOAc. The biphasic reaction was then
cooled to room temperature and the phases were separated. Analysis by HPLC of the
organic layer indicated 55% probucol monosuccinate, 24% probucol disuccinate, and

21% probucol.

Example 19
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' %?e%tnggor{lp{n a)ﬁﬁ lé{lrebalr QV%IS aatrge prc:)l‘b &r(ﬁ 9!5' %ob 48 mmol) followed by 2.5
mL anhydrous THF. To the resulting solution was added benzylmagnesium chloride
(0.51 mL, 2.0 M in THF) in 1 portion. The reaction temperature was brought to 50 °C

and then succinic anhydride (55.0 mg, 0.55 mmol) was added in 1 portion. After
aging for 30 min, analysis by HPLC of the reaction mixture indicated 52% probucol

monosuccinate, 7% probucol disuccinate, and 41% probucol.

Example 22
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
mL anhydrous THF. To the resulting solution was added benzylmagnesium chloride
(0.51 mL, 2.0 M in THF) in 1 portion. The reaction temperature was brbught t0 40 °C
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In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 0.5
mL  anhydrous anisole. To the resulting solution was added 2-
methoxyphenylmagnesium bromide (1.02 mL, 1.0 M in THF) in 1 portion. The
reaction temperature was brought to 40 °C and then succinic anhydride (55.0 mg, 0.55
mmol) was added in 1 portion. After aging for 45 min, analysis by HPLC of the
reaction mixture indicated 42% probucol monosuccinate, 6% probucol disuccinate,

and 52% probucol.

Example 26
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' ﬂﬂ@ﬂnﬁﬁbﬁﬂe 426t HebKehagRnpobEdRl (1BlEs, 050% Binel) delklved by 0.5
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|n portion reaction tenperature was broug
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bi phasi c reacti on was cooled to roomtenperature and
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ogéﬁﬁpégﬁayer i ndi cat ed 50% pr obucol nonosucci nate, 8%
POk W QS IS B@BtinAed batdn £R84 mthlweﬂhx c@ﬁleﬁsearmtlrcgeﬁ 8nlet,

In a 5 inlL 3-neck r fit
r @FF‘H%COBB]%@QQ S bar yyap Chages %‘Jiln]?rﬂ Sh%r(}nzggd ?}{ﬂ;??) oflovged by 1
St aﬂ%’dr(\‘l@stoﬁféﬁé ge]d) BHeoREIOh S @olﬂﬁolg waf . ddBedTbeizylmagnesium

fol | owed by drous THF. To the resul% % b
< GHlam . TResL 2 g Mﬂrﬁa@%@? [HHedrIcHPR (pEpss iy Waspbrought

mto 4@°6 oYl kﬂénlﬁfclmé Ehh%dlﬁ’&r(tss @ring,’t'ms B8R0 WARMdded in 1 portion.
nper at ure was ought to 40 C and then succjnic

amrfgzu sloatdy (qg@acbmﬁghe @eastwnnwﬁh ! WeHChaerb dilytpe with BQ 4, the
Afbé)%%mc G0 HaE ok d(monrooﬁﬁ% %a&r@ﬁnﬁfﬂe%]ﬁﬁestx{?&e separated.

BRI Xt Ure i ndicat ed 3% pr obucol ,
nmalysis diy TRt 1eC ofl theropganisilexsr infliestrdcivapeobueph anopgsyccinate, 8%

g%%%ﬁ%?ﬁmu? mﬁ#ﬁhg%?g?ﬁa)a dry 25 nL 3-neck round

ux condenser, nitrogen inlet,
t hernocoupl e and stir bar was charged probucol (0.25

g, O.4i E¥D|) followed by 0.25 nL anhydrous THF. To

t R i ng solution was added benzyl nagnesi um

chhardrfles #0.35dkckkound bottddifitted Hﬁﬁh a reflix mondehmn, niffbgen inlet,

' etl?e%t.nlogorllpi Y %%%1 al%rv(\?aswﬁgrggc{ Sr%gucol t((? 254 8, (9 48 mmol) followed by 1
mL anhydrous THF. To the resulting solution was added octylmagnesium chloride
(0.51 mL, 2.0 M in THF) in 1 portion. The reaction temperature was brought to 40 °C

and then succinic anhydride (55.0 mg, 0.55 mmol) was added in 1 portion. After

aging for 45 min, analysis by HPLC of the reaction mixture indicated 53% probucol

monosuccinate, 12% probucol disuccinate, and 35% probucol.

Example 29
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 0.25
mL anhydrous THF. To the resulting solution was added benzylmagnesium chloride
(0.51 mL, 2.0 M in THF) in 1 portion. The reaction temperature was brought to 40 °C
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was added in
probucol.

Example 32
In a dry 50 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (5.0 g, 9.67 mmol) followed by 20
mL anhydrous THF. To the resulting solution was slowly added benzylmagnesium
chloride (9.91 mL, 2.0 M in THF) at such a rate to maintain the internal reaction
temperature between 40-50 °C. Once addition was complete the reaction temperature
was brought to 40 °C and then succinic anhydride (1.03 g, 10.29 mmol) was added in
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Example 35

In a dry 50 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (5.0 g, 9.67 mmol) followed by 20
mL anhydrous THF. To the resulting solution was slowly added benzylmagnesium
chloride (8.9 mL, 2.0 M in THF) at such a rate to maintain the internal reaction
temperature between 40-50 °C. Once addition was complete the reaction temperature
was brought to 40 °C and then succinic anhydride (1.03 g, 10.29 mmol) was added in
1 portion. After aging 45 min, analysis by HPLC of the reaction mixture indicated

56% probucol monosuccinate, 11% probucol disuccinate, and 33% probucol.
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56% pr obucol nonosucci nate, 11 % probucol di succi nate,
and 33% probucol . 92 WD 2004/ 062622 PCT/ US2004/ 000805
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with a reflux condenser, nitrogen inlet, thernocouple
and séisibar was charged probucol (5.0 g, 9.67 mol)
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i
nser, n gen i nlet, her nocoupl e _and stir bar
VY% ploanaé chopesalocinadé, 1{ %, molyeolgligmeipgipand B hlopirpEeclpy 20
nmL anhydrous THE. To the resulting solution was slowy
added benzyl magnesi um 15 chloride (7.5 nL, 2.0 Min

TEkample 33uch a rate to maintain the internal reaction

R S N e T o

agrnhd¥6Hp1S WA kit tar sk ylbrgadeprétincOi3(S@, g, 1006 2@mebbllowgssby 20

added in 1 rtion. After i.ng 40 .mn, ' .
HLcangy drope THE A 49 Tg‘ﬁ rﬁ‘i?f‘% F@g{l%’gwgsa%l%‘gf} %‘gé}f{ﬁr 0 lﬁ%“g?( estum
MRQSHCEA NAIE 2. 0L BYirp meipy &p kudtli 5 tite knatamtaimtie #RYpal reaction
probucol. 20 Exanple 38 In g,drg/SO nH 3-neck.rornd ature
bsmnsrare betwgenydG-p0 2C.r Qrge i ditign Fan soupplets fhe TEaripT jepipe

t Q@%ﬂx@ﬁ%{ Rb 80 8N Gn$thkh stdiicaBydHia(Des! g proasuambl) (as Gddpd in
9. o followed by 10 nL anhydrous THF. To the.. d
r éottidnn gARes| aginecH Wil 2alysis By Hie of EResRALIoR grrET lisgre
kO et sitina®, RobbioBuctt Fhudtina®Laia 4207 b Buckd
malntain the internal reaction tenperature between
40-50 C. Once addition was conplete the reaction

t eratyre was brought to 40 C and then succinic

a & (1.03 g, 10.28 mmol ) in THE (10.2 nl) was
adigl @ dirp 56 rml3 6-1wiln rouad thettors |t ywith rerpllk endenter. (iategen dalet,

Wtﬁe?mé’coﬁpfé'%nd SEllh Bar was charged probucol (5.0 g, 9.67 mmol) followed by 10
mL anhydrous THF. To the resulting solution was slowly added benzylmagnesium
chloride (9.86 mL, 2.0 M in THF) at such a rate to maintain the internal reaction

temperature between 40-50 °C. Once addition was complete the reaction temperature
was brought to 40 °C and then succinic anhydride (1.03 g, 10.28 mmol) in THF (10.2
mL) was added over 30 min. After slowly quenching the reaction with 4 N HC], the
biphasic reaction was cooled to room temperature and the phases were separated.
Analysis by HPLC of the organic layer at this point indicated 64% probucol

monosuccinate, 13% probucol disuccinate, and 23% probucol.

Example 39
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added to the 30 resulting solution in 1 portion. After
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mgfiéﬂgﬁl@e—‘n‘—?hdl cat ed 18% probucol nonosucci nate, 1%

prighugelio el sieGad trdfos fitted with nitrogen inlet, thermocouple and stir bar was
charged probucol (1.0 g, 1.93 mmol) followed by 4 mL anhydrous THF. To the
resulting solution was slowly added hexyl lithium (1.70 mL, 2.3 M in hexanes) at
such a rate to maintain the internal reaction temperature between 40-50 °C. Once
addition was complete DMF (2 mL) was added and the reaction temperature was
brought to 40 °C. Solid succinic anhydride (0.20 g, 2.00 mmol) was added to the
resulting solution in 1 portion. After aging for 15 min, analysis by HPLC of the
reaction mixture indicated 18% probucol monosuccinate, 1% probucol disuccinate,

and 81% probucol.
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tenpefature between 40-50 T. Onceladdition was

conl et e DI\/F (4 rTL) was added fol | ged by sodi um

i odeavet g 4 g8 ) and the resulting
solutio fleat e 60 over ni ght .

Anal ysi ' th tion mxture followng an
aci d guen ndi cat ed ca. Q8% preab a 0 \/
proB@col - adetic acid (a probucol ndhoet her) [ of

For mul a XV
>SXS< | LA

Example 44
In a dry 10 mL round bottom fitted with nitrogen inlet, thermocouple and stir bar was

charged probucol (1.0 g, 1.93 mmol) followed by 2 mL anhydrous THF. To the
resulting solution was slowly added benzylmagnesium chloride (1.97 mL, 2.0 M in
THF) at such a rate to maintain the internal reaction temperature between 40-50 °C.
Once addition was complete DMF (4 mL) was added followed by sodium iodoacetate
(0.44 g, 2.12 mmol) and the resulting solution was heated to 60 °C and aged
overnight. Analysis by HPLC of the reaction mixture following an acid quench
indicated ca. 98% probucol and 2% probucol-acetic acid (a probucol monoether) of
Formula XVI
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From the foregoing description, one skilled in the art
can easily ascertain the 5 essential characteristics
wo@Rookes2: nventi on, and w t hout departing fronP@TES2004/000805
spirit and scope thereof, can make various changes and
nodi fications of the invention to adgpt it to various
$ and conditions. 97 WO 2004/ 06462

RQOUNES < Y salts thereof
0 Oy XR2 K4 S , R2, R3, and
s\ ect ¢ .

am no, hal o,
ane FVIdiffere and |ndepende tly

the group cons¥st\ ng of al kyl, al kenyl,
and aryl all Yf which can be  optifonal |y substituted -by
hydr oxy, al kyl, al kenyl, acyl, nitro, am no, halo,
carboxy and cyano; R5 and R6 can cone together to form
a carbocyclic ring; X is selected fromthe group

consi s of . h an opti l.] stitul

unsat u%%ﬂngaleaf Olﬁ%g?sﬁ%pthP o1 oeafé)(h arg%ar]? % rgahndthe
5 aRrssepfidl @hah&gynmubst thiswhedlgoﬁ,atnd rveittedt éq}ﬁirtmga%nm gnefspﬁm and

l1to rbon atons, said o titute

e Ghest oA By STt RPerant Pousatans dr B b e adpr i

aGy barfopt bewaal dnd coiiisni ng a  pol ar or charged

functionality; Y is selected fromthe group consisting

of an optionally substituted unsaturated acyl 20

having from1l to 18 carbon atons and an optionally

substituted saturated acyl having from1l to 18 carbon

atons, said optionally substituted unsaturated acyl

and optionally substituted saturated acyl optionally

contai ning a polar or charged functionality;

conpri si ng:
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wobermsz2R , R2, R3, R4, R5 and R6 are as prevPOLIEE3004/000805

10

15

20

25

25 reacting a conpound of Fornmula Il 98 WO 2004/ 062622
PCT/ US2004/ 000805 R3 R SSREREHOOH R R4 I

defined, with a Gignard Reagent to forma nmagnesi um
salt _or a reagent selected fromthe group consisting
oVedrdam:kyl Tithium alkenyl Iithium alkynyl
l[ithium aryl lithium aralkyl lithium and a 5
heteroaryl lithium_ all which can be opti onal

s ibAtireessseef manufasiuipg2 FempaundPSEgrrula Ijog salte thegeol o d
magnesium salt or lithiumsalt wth a conpound
selected fromthe group consisting %f a saturated or
ungat urat gd acylghal i dgs_ saturated @f unsaturated

X Yoy A at urated or

hcid ester, all of
ed by one or nore
sStiNqg of protected
nitro® protected am no,
and cyano; separating

“ the 10 group
hydr oxy, &l kyl, al kenyl, acyl,
am no, hallo, protected carbox

and i sol aR?¥ ng sai d conpound oR*Fornula |. 2. The
process of Claim l;to manufacture a conpound of
Formula Il or salts thereof >SXS< | | XO Oy 111 15

wherein: X is selected fromthe group consisting of

hydr ogen, .an,sopti.onal.ly su [ ted.
nROPRER, B0 0 DR er R Lot DB B R AR br
S !ﬁ?&ﬁ‘b gdnlknd dilkyk 34id nikylbabtianatlly shisstitunel Hyrhydroky t abkyl, &llcaylbaayl,
atons, said optionall.y substituted 20 unsaturated acyl
aﬁﬂnb6@?@n§@%§méﬁﬁ%?wfﬁ?%ﬁ saturated acyl optionally
C®ityad RP B@ tid same or different and independently selected from the group

consisting of alkyl, alkenyl, and aryl all of which can be optionally substituted by

hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano;

R’ and R® can come together to form a carbocyclic ring;

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated acyl having from 1 to 18 carbon atoms, and an optionally substituted
saturated acyl having from 1 to 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally substituted saturated acyl optionally containing a
polar or charged functionality;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;

comprising:

reacting a compound of Formula II
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pol ar or charged functionality; 99 WO 2004/ 062622
PCT/ US2004/ 000805 Y is selected fromthe group
w@ongiexseng of an optionally substituted unsat BCEHUSH04/000805
acyl having from1l to 18 carbon atons and an
optionally subst ituted saturated acp@ having from1l
: sabq opt y substitut ed

i i ngl{a pol gr or charged
Si nlg: _Eg,ctlng a conpound of

10 group gonsisting of an alky] |ithium alkenyl
lithium Rl kynyl lithium ary®™ lithium aral kyl
lithium and a hetéfoaryl [ithium all which can be

S L B St AR VP s

%M@&a{éﬁsﬁﬁis@ﬁ of ii ﬁﬁgdnh Sel@tedUibm he pfiup lcomstiog oﬁan alkyl

satura{ﬂﬁg or. uns%ﬁ ed ac%fp’hhgj [ daﬂlﬁgﬁﬁ{lﬂg} ggld or

5 SRhULAVEH hj%af ALK Eﬁil%jopﬁﬁﬁd]l‘y@hl%ﬂuﬁ@lrtb@% dlahiaed wit;
ester [1 whi ch maﬁ optionally be s t|t

OW@Cﬂillg Shlﬂ eagBesivae gakipr fi §ﬂ%“’1ﬁg% ERTPPBh ES #ﬁ)nb}he group
o 8]% Iilge% AR or uﬁéa’ﬁiﬂlted Q(in(EﬂMle  safENdd: or'%hiaﬁﬁated

am no, am no, halo, protected carboxy

and
Cwbmi;yhs ecpé a@wﬂw@ ad @ Shigesitetor wesatanted egwped, %bngyhc acid

For mJI 0 I f
PGt Dy e, o o B EREES Rof e

10 t peup cmsptlng)ofspre;lmmbh}dfoxanalbxh allamail, Reyl.onilss prateptesmino,
unsat t ed ac hav om1 to 18 carbon atonms and

AE15t ai QF?‘ és,éucﬁ‘rs a[?lqza%atur ated acyl having 25

fE@maﬁng mdh&la:tmgbad catnpomsd of Homhudepk | onal |y substituted
unsaturated acyl and optionally substituted saturated
acyl optionally containing a polar or charged
f anahé pdddsk bFClaim 1 to manufacture a compound of Formula 11T or salts thereof

Pal

X0 oY

S

I
15

wherein:
X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated acyl having from 1 to 18 carbon atoms, and an optionally substituted
saturated acyl having from 1 to 18 carbon atoms, said optionally substituted

20 unsaturated acyl and optionally substituted saturated acyl optionally containing a
polar or charged functionality;
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conprising: 100 WO 2004/ 062622 PCT/ US2004/ 000805
reacting a conpound of Fornmula IV wth a Gignard

wRemgeoe2r o f orm a magnesi um salt or a reagent PGEUSIIDEE0805

10

15

20

25

fromthe group consisting of an alkyl lithium alkenyl
I|th| k lithium aryl lithium .aralkyl

R R T LI A R P
ORLViRRh Y 1§ m@ sdrbdtdieds il snQpidmaly bﬁﬁgmutsd%aiﬁaxedfacﬂ having
reactlnggsal magnesi um salt or |1 thium salt

Wi t
c §polifd 8 satber plagnss septipRaLly sesHtuted g tariet goxd An optionally
S ?ﬁﬁéﬁﬁteﬁ‘%tﬁfatéd%gtdﬁﬁ%zﬁg cBf¥ihinBalpbBe or hiold Aln@sorality;
unsaturated carboxylic acid anhydride and a saturated
or unsaturated activated carboxylic acid ester, al
of, &%£§¥¥.way optionally be substituted by one or nore

P ‘fromthe group consisting of protected
hyehctinga coapeyid offfdtanially acyl, nitro, protected ami no,
10 hal o, protected carboxy and cyano; geparating and
|sola ing said conpound of Formula Ill|or-salts
4. The process of Claim2 whecein: Xis

9 hydrogen, an
having from

d
optionally
contai ning g

acyl optionally
nctionality; Yis
sel ect ed an optionally
substituted uRsat ur at ed acyl aving from1l to 18

d
PG RIPR 230 c P L AR SHDS kb S oA B hH:
o) rgfrd)@rbahshgtmg wbsd alkyltlﬂdumnaimnyﬂamem, a]tkyrlyl ammpm ditkatithy

sub ted s rat ed | o tlona
SFbo it et B RS e PRI e o
aﬁ&gmpgmmﬂngm;Fornula IV wth a Cilgnard Reagent to

;ggqryﬂgg %TH ks 2 Ogﬁfghlélg}@g T:h sg%gtng %inIlilerle group

C QRadisink @la@zfturated SatnsbRtRa 041 Hdﬁ@@&é.tﬁrafee dr ﬁisyﬂurdﬂall i de,
saturated or unsaturated carboxyllzvgeldzﬁg_ dri.de
arrarbexdis agidAvrisie apdha sateraied epunsRPTARd AT Syljcacid

aGistl %ﬁ'b?t'?vhlcﬁ Inday @btidkal1§ Be subBituRBbY R orB Selected from the
subst’ituted by one or nore selected fromthe group
c gsipstonsigfingfol protected hydroxy, alkyl, alkenyl, acyl, nitro, profected amino,

amino, halo, protected carboxy and cyano;

separating and isolating said compound of Formula III or salts thereof.

3. The process of Claim 2 wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality,

comprising:
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30 protected hydroxy, alkyl, alkenyl, acyl, nitro,
protected am no, halo, protected carboxy and cyano;

w@epanetoeng and i sol ating said conpound of Forpai/as10h4/000805

10

15

20

25

30

or salts thereof. 5 The process of Caim3 wherein:

101 WO 2004/ 062622 S200 i s. hydroge
RO BEONRA OB P, N & CRERSA s o gAY
SuURSriatreoBit sb'l@@t@(! ﬁBﬁ&l%jgr&ﬁ)YClonsﬁtﬁl‘gl ofign E]kﬁrﬁtﬂmﬁno alléhyl

carbon atons and an optionally. substituted saturate
abithtunp gtkypy lLithipesngryl lttgmmsaré%fv ug gpfsa heterpggyl it
Ovvmcg%iteyoﬁgﬁaigtsw&n%ﬁe&i@%wgmﬁ%@9 and opti- onal ly

5 substi t ut urated acyl optionally containin

puactingsridahapnessen salierdittowaisalt yith a cermprrund selested feere 816%@01113
A GRS, Aburfif Mgauhhéreegg%b étide! dafRAE ForTRaARHed L O

ghesium sa ting sad magnesium salt
vvcarhoyarhc ovih cuhydrideindt setirafedomunsaeurgfed agtiveton sirbenyhg acid

O AT e

sg&mpa&&dnﬁgoﬂmSQMHdhmhdqadkﬂyHMagleaﬁhmwyun@eq@immum
ter, all whi ¢ may optionally be substituted by
@O&IOW%C@E‘?X@@P &¥Pom t he group consisting of

|O E&pafiih € Bnd iy 6lbtigysaidadotty bundalf Kemyla Tharyshlts theresf,

protected am no, halo, protected carboxy and cyano;

15 separating and isolating said conpound of Fornul a

Ikl Tﬁépl%eés‘s%ftmﬁﬁw&herenﬁ The process of Caimb5
wher ei n: i s hydrogen; Y |s selected fromthe .

c &ri§ rs@@q%fr@m ﬂmr@mqoaﬂ%mgy hydgegens ap @Hoaiy SPR5H %%p

aa{éauu% ? BRY hitgnd £ QA do 1PcalBnGak0 bh PdnQpEio@iNg s@bitituted
ti1 onal substituted saturated acyl havin &h from1l
S

@am@tedaipﬂdnwag e, 1 198 Garbpn e spig @Ewﬂy fFipstfyted
51@& & 1 pﬁ@ﬂﬂlg%%shﬁfﬂ@l gaﬁﬁrat&i&?lt dﬂil'dﬁﬁg cSAbhMimated

acy opt| ona y containing a polar of chargéd
f@nbwomdaumdﬁmmh@anLS|ng reactlng a conpound of

V,
{snélelgggd fg#ﬁg Sg? 1@' dog{l&fn% BF[?Q it eSI Sl .ﬁ?&ﬁgd s AddGieyl
a Ihkﬁﬁy fmmglntesils Lmanbtxmhtonhe ambdnlqmylhalﬂu grlsssiuted srltefieacy] having

alf%’ﬁ 9 ec?f a ({niggfﬂd c%t%naﬁ‘fy SX!)S‘I:I d%%ns&lcﬂ}a&:al c;q(?md optionally

substituted saturated acyl optionally containing a polar or charged functionality,

comprising:

reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated acyl halide, saturated or unsaturated carboxylic acid
anhydride and a saturated or unsaturated activated carboxylic acid ester, all of which
may optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy and cyano,

separating and isolating said compound of Formula IIT or salts thereof.

5. The process of Claim 3 wherein:
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aryl magnesi um aryl, aryl al kenyl magnesi um hal i de,

aryl al kenyl magnesi um hal i de, and heteroaryl magnesi um

of which may optionally be substipct/Es200y000805

one or nore selected fromthe group consisting of

protected hydroxy, alkyl, alkenyl, 30 protected acyl,
fif ydregest ect ed” ani no, hal o and prot ected carboxy, to

fvrlme@ecte@ﬂﬁ%b F@J)ﬁsm‘mﬁ 840l dpelorsellly GubbE GiRASinkemE Rl bcyl
a conmpound sel ected fromthe group consi sh &8
bhavgrg tad G sk e optigrtly. b tEuted STty Pa\@ng

2l 1 W81 BN ORI PRy B2 (R0 5P Eatonaly

one or noré sel ected

f substittited sgjruated aeyd wBtieRRlN gor@mmpg mpel@t acPhprgert fgtionality;

&%(ﬂe F%[kenyl acyl, nitro, protected am no, hal o,
d car boxy and cyano; separating and isolating

smachrrgcammpnuhdoff Feonutu A with |2 Grignarll Resgenhtor fermh a nigesium

Thqe process of Claim6 wherein: X is hydrogen; Y is
fected fromthe group consisting of an optionally

StHastinigt saidenagneshah saltawitita ecypound seléceg ffonptie graup cd@isting of a

carbon_atons and a subst t t urat ed

C SmoRa OF i 2 rRBle, SARatel of RIS GiboRAlc e ©

ggﬁh fgaé dnd a%a’(ﬁjaﬁdtect dﬂh&ﬁugms@hdmate@ chrwhc adid cxgat albofabtigh
sSubst | e satu te acC opti contalm a

p&aﬁppeqmﬁ:ﬁé? oSS ‘51311 P%‘&PTY‘F?/S GCE%%’% 8§t

ApFdctdi9roRY, abk Qmé@ﬂn&zphmﬁopﬂmlc@d biMinal Ildllo :pr@edt@h ard

Reagent Selected fromthe group consisting of

aICfP( ¥99m hal i de, al kenyl nagnesi um hal i de,

¢
e RgHSSlh Bl cof uxﬁldfF@meHp&swma@&ﬂ onal | 'y
be subs |tutedﬁﬂbé]yS or?e g? nore 15 selected fromthe

group consisting of protected hydroxy, alkyl, alkenyl,

60%8%)1%?1%5%? |aim BiwHERin: Pr ot ect ed ami no, halo and
protec car oxy, to forma magnesiumsalt; reacting

séi]dhmthgg@?sl umsalt with a conpound sel ect ed from the

r
SRR BRI Sllar
arhbmdg frdm, 1 to @B &aiben atoins alahhwnm@y Smmdwamt@ acyl having
thalic a

AP e coity s ot Cro RS E Rl aEy A Pocnetty
oRtbsEiAdd situbged z&yhgmma]ﬂty&dntbmngm@odm onumneges flretometity;
fromthe group consisting of protected hydroxy,
al’RyPPISBE-kenyl , acyl, nitro, protected am no, halo,
PrOiched anlﬁlﬁﬁlb@ xwmdlaqyavmh a eﬁmrcaneaggataaebtemmme@oup

Sact)gs1s%1%g%(tyglnkydlm%fgnel;1%1r11nﬁjalllge ! Ien;ﬂlrnagtﬂslmtugl haﬂg gl?(ynylmagnesmm
halide, arylmagnesium halide, arylalkylmagnesium halide, alkylmagnesium alkyl,
arylmagnesium aryl, arylalkynylmagnesium halide, arylalkenylmagnesium halide, and
heteroarylmagnesium halide, all of which may optionally be substituted by one or
more selected from the group consisting of protected hydroxy, alkyl, alkenyl,
protected acyl, nitro, protected amino, halo and protected carboxy, to form a
magnesium salt;
reacting said magnesium salt with a compound selected from the group consisting of a

saturated or unsaturated carboxylic acid anhydride, all of which may optionally be
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25 8. The process of Caim7 wherein: X is hydrogen;

Y is selected fromthe group consisting of an
wWopiooeeakl y substituted unsaturated acyl havi Pgr/i8m/400805

to 18 carbon atons and an optionally substituted

urat d acyl havi from1l to 18 carbo t ald
SobHtiia by oA Y ReGle dRELG B AoREOrS SO SRR By
3@1q§| L@l@én Iﬁéﬁdnt&atptmmﬁcbn@wl hal@,qirbfaasd J:aybdxyrahdwyunn;g a
polar or” char nction |ty, [ . Jreacting
aseﬁﬁﬁ%ﬁgif’é‘ﬁlﬂa Eﬁ%ﬁfﬂmg @Rﬁﬁl‘?ﬁﬁ ok G gnar d
Reagent selected fromthe gr oup consi sting of
Met hyl magnesi um brom de; Cctadecyl magnesi um chl ori de;
5 Tht Paeduesesheld a8 @WMPRor i de; n- Pent adecy! magnesi um
EX rﬂl? 103 WO 2004/ 062622 PCT/ US2004/ 000805
rﬁagne& um chl ori de; Nonyl magnesi um brom de;

nymeydcml droasihe giosp cesistes oﬁ@%@w}w sebsiatdiunsaiyaied peh
E]&o m qred im 0?11 éj&?tg)'hyalt@%g %drl ggﬁ#ﬁﬁg}mﬁgg@d r?%tﬁrﬁafo g AN having

( ﬂeﬂh(ﬂtth 1B c@&bompatoyps rsgatl pp’a(gmaﬁ‘s substitotell onjatheated acyl and opuona]ly

10 BRI AGH ST ARERF G onbiih { pBERAE SRt

saﬁnplﬁujgyl magnesi um chI oride;

é];eggr;ﬁ)n(%gtnsy Lugla%n Si unbr o‘gﬁlﬁgﬁg){}ﬁn)’]ﬁgg %%’ﬁﬂ%g? Igéﬁpselected

1frbleRhy braBe BRSistiy d:franmm&gnesam Bandemkmmmsunm halide,

brom de: P@ﬁ%ﬁ%&éﬁ%@g me pa‘%tg lggt{onglfy. bezs_ub stituted by one or more
15 ( ge‘l@@édrﬁ/dm BreRfP Q:Bf@ls}lﬁg @ﬂﬁ@teUtﬁdl ﬁiﬂr@iyl gy, di@enyl, protected

Et hynyl magnesi um br om de, | magnesi um br oni de;

Vg iy mEaSpalah a8 hplg end qucw B RTE AR Selt
\A{‘ nyt:n{r%sgﬂl% ARG LAY xkﬂ?a ccﬁnfdhﬁ@%lé@ﬁ@ﬁﬁﬁ th@gﬁdﬁp%bhs@bﬁng of

gnesium brom de; yl magnesj um_broni.

| sepsmipacidangmdideughiens @f‘rlqi @Rh}’ dflfl% agipis g p, (§Hberic acid
bra&FQd 8o, s QB %ﬁgﬂ@ %éléig‘a&ﬁ‘ 'aﬁHyHﬁ&‘e phthahc acid anhydride,

exyl'magnesi um brom d Pr opyl nagnesi um

20 b e clagsid arﬂlgtlmctw anﬁaagﬁ@sac@mnhﬂcgldg; Brafadic W%%]é’_éjieu m
b lslg% glgéd H%EO%E E)?/ moRg &%&é&ﬂbﬂg&%&ﬁy co%s1stPnr|g%@g{o@&%%§Mé§},

magnesium 1 o nesi um
clalket, Iarl:enyl z(clemtxybl pra‘@nleé ammpkj:ahmpr,tﬁected carboxy and cyano;

tert- %& nesi u hI Qr i r\ﬁ gsi um
c iFRSY4 g)é?CgH?lﬁ?l?ﬁ % 5’!5’8?‘130%11:8 r eac & ng sal d
magnesium salt with a conpound sel ected fromthe group
conS|st|ng of
25 The process of Claim 7 wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 1o 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
30  substituted saturated acyl optionally containing a polar or charged functionality;
comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of Methylmagnesium bromide; Octadecylmagnesium

chloride; Tetradecylmagnesiuni chloride; n-Pentadecylmagnesium bromide;
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20 succinic acid anhydride, glutaric acid anhydri de,
adi pi ¢ acid anhydride, suberic acid anhydride,

w@emanexws2aci d anhydride, azel aic acid anhydri dBCT/US2004/000805
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phthalic acid anhydride, maleic acid anhydri de, and
acetl aC|d an drld of mh tionally be
i AR ST R o M
CASH L QZKMetﬁiflprp@ﬁ}@ﬁﬁ%deshmﬂbﬁmde @Ick))obntylﬁiagmwm bromide;
acyl, nitro, protected am no,_ halo, Lote tgﬁ_ %ﬁﬁ"
awa-P@ptahmaa@S%@ﬁ%W CLOREPY SRS .JPE of
Fﬁr Wﬁéﬂy mhéﬂesﬁfn e‘hﬁlrfd% 1- b@éyﬁﬁﬁgnesﬂn b?(ﬁﬁd@rl@@c?l&la@ﬁesﬂnﬁl m

rein: X is hydrogen; is selected fromthe group

cbmm@: mgopanylmqg@gmbfm%e Redssylmagresiym bemidsr fed
ﬂylmag%:sg{ﬂr\_s( hlggncier QI mr%ehﬁ&&éﬁhmm%%r%y%gnesmm

ron stituted saturated acyl havin froml
tbroilﬁdec - hBimethdpopylymigiespnichiaads; f&qpﬁémamsle@ bromide; 3-

RS ALES A B0, PRBARLY ShpRLI Ut ed sat urat ed

ona y cont ai ar or ¢ arged
f Meﬁiylmmlmﬁgagsmnwb]lonéw rﬁ@-Me]l(}mmmﬂMamm chloride;

/ U 2004/ OO I .
; P P2 RS R0 By e
t hﬂy@ﬂd@ﬂ?@n@@&ﬂoﬁdq E@lybﬁaghmgtmy bhhilghes-iPmpyhn@nésimn chloride;
Cct adec nesi oride; ,Tet.r
DR eRpe R ety R SrFrae S prost ORI oride
C oBfop Afiaghedrubdebromider Qp@ébekivlﬁagmmmcjﬂdem de; 5

cmpﬁégtﬁigg%%&g TR e A (e
1piRayd: mﬁﬁ@num@rb%d@ 2- Eut%iagﬁdwmmum 2.br oni de;
Dodec Ina neS|un1bron1de sec- But ﬁlun1chlo%1 %
( Propylnmicpesivy bropudsy Matdn: %%’Pi%‘lé‘rﬂy %@W magnesium chloride;
_oe ’3)
Z[R%hﬁ%ﬂq%&eﬁa BRI Ot 1 Rity 1hag e chTHRiE B.aS MBS Sfniedl@in

ropyl magnesi um chI ori de; 1-Hexyl nagnesi um 10
bcblotideto femhg magagsast @9k chl ori de; n- Propyl magnesi um

¢ 'Péa%ﬁﬂbggﬁfd m%%%ngﬁﬁﬁ@ %ﬂ Q%&hﬂéﬁnﬁ bd1 84 om the group consisting of

romd I ohexyl magnesi um
¢ Bhainids;id &hyﬁmiee gl;atamagmé gnhyrindﬁ odipitacid anhydride, suberic acid

i e T e L st U

Zmﬁn@@ydldmgﬂéﬁda,l amcbaoem gbid atﬂnfgdlritgel ahofrrdgchumay exdiodaly be

b ,Sgbﬁt%% 2(}%? %@toc n ggrbm#? C#P%pr c %él%%:bg\%k&éﬂ@ted hydroxy,

Ve, | alR 8yl e5dyl) Mitros bllowcted amin, ks, pretesignanixy mdelng;
separating and isolating said compound of Formula I1T or salts thereof.

9. The process of Claim 8 wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;

comprising:
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reacting said magnesiumsalt wth a conmpound sel ected
fromthe group consisting of succinic acid anhydride,
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suberic acid anhydride, sebacic acid anhydride

azelaic acid a ride
HeTing a5 u'aora %mpband%ﬁé @%W Xvat‘é@qiii Se%“ﬁd
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and i sol ating said oun Forrmula I1] or salts
tﬂjeqlwntylm@nmum’pﬁémém%gméﬂm@%ﬁm gt ein: X is

UGS e BB S DL 66 BHiONS0 G b fam

st tut ed uUnsat ur at ed acy havi ng
flvromldb Dodd.wlmnm broonide; saecBwylmagnesiapghlapide; (2.2-

BRREAILS gﬁ%tng&&}l%ﬁloﬁ&y B Al By 118 carbon

onal Ty sub unsat urat’ed acyl
ahﬁltﬂmhmnlhi ghlcﬁ[ﬁeﬁbMeﬁly]pmpElmagmsmnadﬁtmthcylHexylmagnesmm

cont ai ni ar .. or
H’c‘&ohﬁ’@%ﬁn STy f@ ﬁ%c’pry %%gﬁgg? Gtion of a
CI%PP@ giﬂ_dlaglﬁesﬁm d‘,hlldralej Nopmbpyﬂmagn@mlgrbamfﬁd&éh@bhbxylmagnesium
sel ec th iSti e [.;agnesi um
oS fe YRS YRR P e BneResili biomidE
(%o l%gﬁésﬁﬂ@ﬁl\éhﬁdﬁiﬂﬂﬁﬁildgﬂ&shmmodﬁde 2-Butylmagnesium bromide;

Iopentylnagne3| m_br o 105 2 062622
Oéf DSEORE BB et %ﬁ@fﬁl‘ﬂﬂd@fﬁ& P, chloride
&ﬁﬁﬁ%ﬁﬁﬂﬁ@ﬁidé%ﬁ%lﬁ@gneiu&hhbhﬁa gne Meimagnesium
br om de; ~sec- Butylnagne5|un1chlor|de

(ghlgmmtné@mamagtpﬂumljn esi um chl oride; 1-
H?%g %@g{}g ThRSAHAR A ¢ ﬁ?&:ﬂ& Y1 SR TRsth WRgEdUp QbhsikBing of

gnesi um chlorid

1 sideiojd zmbwélydnmb gloterie acid mbyvidey ﬁ@mcaﬁhdéﬁlm@rlidaéubwcswld
F’%@gﬁﬁhﬁ’g%@&%&%@d%ﬂhﬂ% iad e@%}zué 9Bk Qﬂify'dﬂﬁél ﬁiﬁﬁh}&ﬂﬁcﬁﬂnﬁ&d&ﬁ;

I"magnesi um hexyl magnesi um

c lndabai¢ ated ar(Bydtideh enq/acmacgmbqnbvdxbieom efgvhich. may optionally be

%Fsﬁ.&%%igoneshq%g]pgr:ﬁos egtgd EL%QI? ﬁwggﬁﬂ%%%&%dqﬁdmxy,
ZaEW?BMkﬂﬁgﬂﬁsmﬂ?igmgffggmHW@MﬁymnmgMésmﬂmmymugﬁfﬁz
n- Bu
F sPiene g ROAtes o Fore s ae s TR e nes o
chloride to forma nagne3|un1salt reacting said

magnesi um salt wth conpound sel ected fromthe group
c&%sﬂ@%?ﬁﬁﬁ%Pfcghﬁ V%ﬁ@“50|d anhydride, glutaric acid

anpydiiidgen;adi pi ¢ acid anhydride, suberic acid

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of Methylmagnesium bromide; n-Octylmagnesium
chloride; (2-Methylpropenyl)magnesium bromide; Cyclopentylmagnesium bromide;
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anhydri de, sebacic acid anhydride, azelaic acid
anhydri de, phthalic acid anhydride, naleic acid

optionally be 15 substituted by one or nore sel ected
om t he consi, st r ot ect r

AR e ey BRSSP p v SEbEo M, S Beipagnesium
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stliute unsat urated acyl” having from1 to 18,

cRropdmagesive mdaﬂswwya%anwu@ Ghlofids; JOBHPRHRGRS Y
deéa& Qbhex %lﬁﬁgﬁéluhpcﬁ&&a@M&e? acylesﬁﬁi tomide; 1-

optlona y substituted unsaturate and optlonalky
e

skropylinegnesunstomids; lsebuadyppenspitmdremmide; Byimagnesiyg bom:

B e T
Gi-Bytyhnagriegamehloride neluttdhaghasiom broesidgy @U@%&m@g@ﬁ%

f . n- h
VR IR RS, o o st o

Cﬁh@ing@@id niegn&iepydinednesmpounehietacted gtom the group consisting of

RO HE PR B b B Eded REPAT bl pe,
i ﬁtﬂiydlgdei BebaBiu byl EEHYHEE, ersladihoid anm@ande phthalic acid anhydnde
terf-Bu

crsia 860 B85 e g g A 1 PTG CORPHY be

”Bﬁ@ﬁﬁkﬁﬂ@%@%brﬂw&Bdan&pm@@uﬁQg@@kﬁﬁﬁﬁﬂgbfpmukh&hghamp
conS|st|n? oot succini c a0|31$§ drid lutaric acid
i el

piire, PARtpeieFm rolsise SPEORAY Y46 wo
%%fda‘é]ﬁg%sﬁ%g@%&@%ﬁ&&@%@?omﬁm&uﬁ@ sles theredtaci ¢ aci d
, azelaic acid anhydride, phthalic acid
anhydrlde mal ei ¢ aci d anhydri de, and acetic acid

a'ﬂW‘f‘ﬁé%?wf‘MCl fr?ectﬁégeﬁay optional ly be substituted

one nore se fromthe group consisting of
prBhpheQﬂhydroxy, al kyl, al kenyl, acyl, nitro,

I
ép ﬁ%ﬁég%g%ﬁ%&@ég?%&&' éiﬁgw%%ﬁﬁﬁﬁ%ﬁﬁFornula H%%d
0 ha\sﬁg fremt1lhte 18 ofirtbon &@ms aﬂdefmmpum@&s seifstitQtedi Snﬂlljfnled acyl having

coiter L getsp SRt TRUFR Rt Ot AT o] Bfonans

agylstituted saturated acyl optlonally contamlng a polar or charged functionality;

comprising:

reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of n-Octylmagnesium chloride; (2~
Methylpropenyl)magnesium bromide; Ethylmagnesium chloride; n-
Propylmagnesium chloride; Isopropylmagnesium chloride; Isopropylmagnesium
bromide; Cyclohexylmagnesium chloride; Methylmagnesium iodide; n-
Butylmagnesium chloride; tert-Butylmagnesium chloride; and Methylmagnesium
chloride to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of

succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
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10 having from1 to 18 carbon atons and an optionally
substituted saturated acyl having from1l to 18 carbon

and opti onal ly substituted saturated acyl optionally

COMFEL 1.3 25 8y R DRSREE LG i i

Fﬁﬁl@iélaaldlaﬂhyma an8 @t mﬁﬂ ABlgAEAs, WIho€ tvhich inthg opdnatlp be
form a nmagnesi um sal.t; reactin

D Rtateq B AT hace PRSI R netis oarisins BomerEe R
aﬂ_ﬁﬁ' RicnyP G, ﬁ@@)ﬁﬂftéc@&i anfth&!thalol FroReted c@‘ﬂchivydihﬂ dﬁano

I C ac:ld anhydride, suberic acid anhydri
s@mar@mg andi 1@1%%9@3 cerapound of Berguledilpr aﬂﬁ;ﬂaqr?
phthalic acid anhydride, maleic acid anhydrlde and
acetic acid anhydride, all of which may optionally be
202 sTM@QGSR@dﬂ@yﬂ]drf@heé?mrmre sel ected fromthe group

gn hsaim ng. of protected hydroxy, alkyl, alkenyl,
4 r’o protected am no, hal o, protected carboxy

anrds my@md frons‘ép graaip icongpisting of MPapmalﬂg sslzsnwteﬂomp@um@d @fyl

B o P o Bl opudiny ARG BEGATACS bRl

h&winngo 18 @abdn atomi G aldaxphmallasmnmtnd vasetwpted ecyl hidjoptionally

SUeLiL B3O St

'-'Q.)

ed at ed..ac
S okt sFraed At pERaLE S
saéipdipd acyl optionally containing a polar or

charged f ct| nal it r 30 rea ctin

s EReginEgsoBfion of g ﬁ%ﬁ?ﬁﬁd of Poﬁ%ﬂ%f{k A JSqprqng agnestu chloride
| SPRIARMIFBERRS M chl oride to forma magnesium salt;
reacting said magnesiumsalt with a cor;g& und sel ect.ed

f Fesptnereidgpempste st with p gorgpound selegted) e FTOTRIFOBRLTIGE of

%ﬁgc% &1@%9(1&1@@4@(&1@ 8cid@Bchyd6 @3, adipRGlid aAlAYide, i staricakid
may optTonal Iy be substituted by one danhy(goc{e

s eplisgride selvasmaﬁﬁ@nl@fdﬁdg azg7ic vyl 2efydridss phipglic act
Ff}(r ﬁ%sgcg) ?éfhg@r?&oéld oRsict AnfdrRie, 81 Atvikdday ool be

acy nitro, protected am no, hal o
p Buhsutut@ld)ymb bomyreseldcted o thesgspray conpisies @rqt@ﬁﬂdéw%%

oy SRS, e CO R, B 38 0l Sk

Feepadtiag Wnaisolsiddg ssid dolpoesf of Formula 11T or salts thereof.

13. The process of Claim 12 wherein:

X is hydrogen;

Y is a saturated acyl having from 1 to 10 carbon atoms or an optionally substituted
saturated acyl having from 1 to 10 carbon atoms, said saturated acyl and optionally
substituted saturated acyl optionally containing a po'lar or charged functionality;
comprising:

reacting a solution of a compound of Formula IV with isopropylmagnesium chloride
to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, ghutaric acid anhydride and acetic acid anhydride, all of
which may optionally be substituted by one or more selected from the group
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SS~O0O4 "HOO OO0 V conprising: reacting a
sol ution of a conmpound of Fornula IV with

w0 s@pioesyt magnesi um chloride 10 to form a nmagPERUS2u04/000805
salt; reacting said nagnesiun1salt with succinic acid

B sSSP B S8 B Bt e

groftééteﬂﬂﬁiﬁf)@ﬂ:dndrc Qarid; conrpound of Formula VI or salts

Lot AR e e L o9

chl orlde to forma magnesiumsalt; reacting said
magnesium salt with glutaric acid anhydride; 20
5 sépatamnrerpssefdluEnl Hpinguisie aompeuMiSormga Yiar i
@_F%@ ts thereof. 108 WD 2004/ 062622
P 2004/ 000805 16. The prqcess of Caiml1l3 to
manufjacture a conpound of For VII or salts
) of conprlsmg SXS0 VI| reacting a

% yl magnesi um
it

t; reacting sai d
g sai d conpeups g sal ts

sepéﬁat [ ng

comprising:

reacting a solution of a compound of Formula IV with isopropylmagnesium chloride
10  to form a magnesium salt;
reacting said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salts thereof.

15. The process of Claim 13 to manufacture a compound of Formula VI or salts

15  thereof comprising:

HO 0 OH

VI

reacting a compound of Formula I'V with isopropylmagnesium chloride to form a
magnesium salt;
reacting said magnesium salt with glutaric acid anhydride;

20  separating and isolating said compound of Formula VI or salts thereof.
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10 thereof S S ONR/R "HOO VIIl wherein R7 and R8

are i ndependently selected fromthe group consisting
we@boohgpeseyen, aryl, al kyl, al kenyl, aryl, araP&yi$2004/000805

Si (al kyl) 3, protected carboxy, al ksul fonyl , and

2L TS o SR i o SRR e,

MagReBtdtprEdlgt ; reacting said magnesiumsalt with
acetic acid anhydride substituted by a protected or
gtected am no; 20 separating and isolating sai d

—

substit ut ed

11 é rbon atons and
1y substituted natura ed acyl having from
rbon atons, said|optionally substituted
\ y 5 substituted
saturated acyl optionally containing a polar or

CBRE G ARkt 1V SRR R hERE Ul o L

5 RBﬁ@ﬁﬂﬁmSﬁMBCted frontarylnagne3|un1hallde or

hete oar nesi u f magnesi um sal t,
et A e o ot add

h SéREHag yildragae@ dafth deadpbutel afigroogds Vilnalshls thdedse
substituted by one or nore selected fromthe group
consisting of protected hydroxy, alkyl, alkenyl,

prot a6 dc@s yf Clathh R kOmapifahee b esmputind of Feratuby Aficbr salts
protected carboxy; reacting said magnesiumsalt with
10 3 thesspbound sel ected from the group consisting of

succipi ¢ acid anhydride, glutarilc acid anhydri de,

adi pi/c acid anhydri de, suberic

wherein R’ and R® are independently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Si(alkyl)s, protected carboxy, alksulfonyl, and
arylsulfonyl;

15  comprising:
reacting a compound of Formula IV with isopropylmagnesium chloride to form a
magnesium salt;
reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;

20  separating and isolating said compound of Formula VIII or salts thereof

18. The process of Claim 6 wherein:
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optionally be substituted by one or nore sel ected
fronL(ﬂ E’%roup consi sting of protected hydroxy,
YU*Renyl , acyl, nitro, protected am no, halo,
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Ch llﬁéﬁ beaé’ﬁlﬂl{o b olgcbr% rs]éﬂec Ao Hn%rgr(gfpoc%gs%mg 3}t Fllo'da%{ea 23
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ré:clb Ridmagiediyh pilewith Aegngsing ﬁ&lhnt@]rﬂrcdﬂ the group consmtmg of

g sqq%riééq&%@%&l y l'%/agé P‘g‘é Qﬁlyan e, plC SI uan%e suﬁenc acid

3; aﬂ;iaﬁae ~sbeld! S0 QEIRGIRY b, G A6 9éid %Kyaﬁm qbﬁt:hahc acid anhydride,
3,4, -Tr|fIuorophenylnagne5|un1110 VO 2004/06261.%1211y be

pmmm@@@@@ 3spiiraCHianhydride, all of which may optio
éﬁybyzong%¥ P RBREMd H&ﬂﬂﬁesgr% QOB protébted hydroxy,

D net oxyphenyl magnesi um broni d

2 atkybiaHssnylyacsh aitipl pratgeied thwgé@ct@ carboxy and cyano;

L

(3 fl uoro-4- nethoxyphenyl)nagne5|un1bron1de

rQ-5- m 5 brom de;
1§héﬁﬁ8¥ﬁ&% nagneé#ﬁn1chlor de;
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3%15%% %Q’yg%l m\%)nn%?o%:s,l%s lguor% %ﬂ'.' dn dy substituted unsaturated acyl
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? zfg qgll 0[15(? %@%%%%ﬁ g'nsél &Elﬁ?d ]ﬂﬂs'{’)‘i‘ﬁaaeél acyl and optionally

3, sibdAinabosapheny e aResiytehiatdis tiglar or Bhabged functionality;

comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Chloro-4-fluorophenylmagnesium bromide; 3-Fluoro-2-
methylphenylmagnesium bromide; 5-Fluoro-2-methoxyphenylmagnesium bromide;
5-Fluoro-2-methylphenylmagnesium bromide; 3,5-Dimethyl-4-
methoxyphenylmagnesium bromide; 3-Fluoro-4-methylphenylmagnesium bromide;
3-[Bis(trimethylsilyl)amino]phenylmagnesium chloride; 3-Thienylmagnesium iodide;
3-Fluoro-4-chlorophenylmagnesium bromide; 3,4,5-Trifluorophenylmagnesium
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10 Tetramet hyl phenyl nmagnesi um brom de; 9- Phenant hryl
magnesi um brom de; (4-tert- Butyl phenyl) nmagnesi um

Di f | uor ophenyl magnesi um br omi de;
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b %ﬁﬁbhﬁﬁﬁhﬁ%ebﬁ%ﬁﬁ@@f&! ABIAREHReAYIBIagRds @i bromide; 4-

(4- Chl or ophényl' ) magnesi um _brom de;

| Exerihendioesnprinpgresidgi P wifyipagnesium bromide; 4-

4 | | C Ekas ium bromide; (2-Methyl-1-
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c mbgithylenagmpésamy brortidee 2.6 cPinBthylphenylmegnesiyy dromide; 2-
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and isolating said compound of Forpula. ll] qr salts .
t HeFlaerophegylpggnespn piogedss Ehf‘é’ffln@ga‘?smnl%ﬂ%d& Bhopyfimaghesium

bromide; and (4-Biphenylyl)magnesium bromide to form a magnesium salt,

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionaily be
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X is hydrogen; Y is selected fromthe group consisting
of an optionally substituted unsaturated acyl having

substituted saturat ed acyl having from1 to 18 carbon

t || i tuted t
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nyl°ma (4
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’bﬁﬁ%{? o>’<yp eny%ﬁgéﬁﬁﬂyaigﬂ& rom de Pheny Enlgea%lgggﬁerﬂum
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sucm n| C ﬁ\%letg E%%Y{}’Iélgge@ &%gﬂ@ciﬁwﬁ%ﬁwrl d&de (4-
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1181002804y, IHQM GldridS 200 @ﬁ&@gﬁ&%esﬁﬁﬁ lB?dnhlﬂéﬁo@mebN

one or nmore sefected fromthe group consisting of
protgeetie spidr oxy,

reacting said magnesium salt with a compound selected from the group consisting of

succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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al kyl , al kenyl, acyl, nitro, protected am no, halo,
prot ected carboxy and cyan; separating and isolating

The process of Claim20 wherein: X is hydrogen; Y is
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10 substituted saturated acyl optionally containing a
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a2boRsorpeesodt Farhdd Bherginiwi th™ a Gri gnard Reagent
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( E&%ﬁ%&%gﬁg 2% F%?f(ggﬁe& %Jﬁr%%% C%r Isubs‘u‘ruted saturated acyl having
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th htgn)e(gv o%{rﬁigég)rm g@F 1t£1§'g(% e%naf&%%vin?@%&?e%‘ fHIh the group
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PHER R ML PR roD FERe P B oriie Ly PG

bRIBtige ni-Meiteiphesy | HBgRE GinbidBidk t4-E1hsaph¢ﬂyhgagaadudn bromide; 2-

ma% esi um 3%;;51 with a c ound ﬁ ct edesﬁ g{:oup

M}éyﬂﬁe Bﬂh@ieﬁuﬁ%&nﬁ@% 1ﬁ@gne§1uﬂaad1@e L d
anhydride, "Sebacic acid anh%erde azel ai¢ acid

aMisfariyskeny Bmegngsipa baemided ﬁhylﬁgznyl magnesipm brqrpide; 2-
ARk Sluﬁ%lﬁi@l@téﬂ-ﬁle lpﬁe%ﬁﬂég‘iéélﬁﬁchlahhe Phendlth£phediam

opti‘onal ly be substl uted by one or nore sel ected
f rcblmdhem@ Pbempﬂmergn@im brognidsf to porat a@agngsIpRERIE Xy |

ling SR esiuAE H'atcfiﬂpoﬁﬁ%l@&&?ﬁiorﬁm oup t@h@sting of

pro ecte OXy Jand cyan: - separat | ng a TS0l at| ng
s aiictiioagd alﬂxydncﬂe Elotanio agid laphydade, Stélptcsactdw@hﬁéb‘lde spbericrgnl

P e R p Sl A S Gic ot ckife UERBORH apfydtac,
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o SyrRae] ey iy se bt FoRubd aR b e e b By,
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péF atgyg ap éﬁo ﬁ%q? il r salts thereo

22. The process of Claim 21 wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality,
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113 WD 2004/ 062622 PCT/ US2004/ 000805 conpri si ng:
reacting a conpound of Fornmula IV wth a Gignard

3- Met hyl phenyl magnesi um chl ori de;

3- Met hoxyphenyl magnesi um br omi de;

( RPRELHZ phenyl ) magnesi um chl ori de;

MBifdp) PlapotdEFoatils IV Kith h@Figgderd Reagent selected from the group

st VLB bR et ot me s ERop SRS,
( 6ro!§ﬁ&eh Y- mﬁﬁ}ﬁhbﬁsmm@ﬁésm Qﬂ&(ﬂedﬁlngmylﬁﬂénthé@&h um

brom dé; 4- Met hyl phenyl nagnesi um chl or i d

Ph@ﬁydq;ﬁgmoamhe@ﬂ}%%aﬂwm hroenige; Ehégﬂylfmag%ﬁ%%% it -de
L teflg]ﬁ%gﬁ}:lge ngﬁﬁ&%@élﬁkﬁ‘bﬁﬁﬁlﬁe (S8t HEnyE b A BER BfntiAe; 92l t

nd sel ected from the group consisting of
Uobzunagnaswn Brangjde AHYlethylgleenyimagpesiyne cienide; Bramylmagaesium

3 Qgﬁ I g&lﬂ% de,
gllé‘?e %&d ﬂlo? g%é ngl br%iﬁ;ﬁ;g g(}n%calargl an g%ur i de,

p hetahmig smdanagneﬂlmhya;l’rwdlea compriuad selmdcfrcmmﬂlﬁtgmlm@onwag of
acetic ac

h
S BRI o8 bl Ty e
C afilsjidsitle, Bghaoik arld ahlecitide alaglaic 00151! anhydh&qg k)hth@]fld(@tdyanhydnde

acyl ., ni ted tect

o s At Py ORI, 08 iRsqrdf o ARG SRR

%fsuﬂ“_sﬁmtﬁﬁ b\%ﬁ)hb br @bresaleitsed frglﬁl’clﬁig‘roqucbﬁﬂstiﬁgl@f prcmeiceslf diyddoxy,
ai m erein: i s rogen: is selected from

Al dersrse, Agtebie HRmE Ik, Rl o SEEEY Efh i
%ﬁ&dﬁh@h&ﬁls@lﬁﬁﬂg saliCoRpwintichf Fo@MIA ITL 6r shBs tharebOn at onms

an optionally substituted saturated acyl having
fron11 to 18 carbon atons, said optionally substituted
uagaquﬁ&ggs@gmhm@@g“gaghonalIy substituted saturated
acy| ionally containing a polar or charged
f dpsthydmagi t y; conprising: reacting a conpound of
FQF Tubigerb it il oxﬁﬁ“ doﬂﬁéc{n% ORGSR Mhal eS8 GHREd flsaitdidieacyl

group é consi s -Met hoxyphényl magnesi um
b rhawngl ﬁom( Ioto N@tchlﬂom vhmﬁ gnllq greqpiienally ruistibiedoeturagedacyl having

Phen I f

reh @%/ [ ng SAl %)%%é%mu Sa S\?\P S{Ehﬁ%ﬁg%%g%teﬁgb se ec?t}aoél ally
f rsobstituted sgnmajcpd syhgitishallygonhininguqoian o charged fanstiguilitye,
gl utari.c acid anhydride, adipic acid anhydride,
sBEPI™%ici d anhydride, sebacic acid anhydri de,
azedcfihga agisbudd byEsrindl, IVphithheGiignaat Rehgamisgicotediom 3 group

nfaclo%lﬁc a¢ hgﬁeglﬁ\gcp’r L elwan dlu?n(.: l?r%}ngdea&)-lgle%nx%geny njagralésgum

bromide; and Phenylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula III or salts thereof.
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substituted by one or nore selected fromthe group
consi sting of protected hydroxy, alkyl, alkenyl,

and cyano; separating and isolating said conpound of

| a sal greof. 114 WD 2004/ 062622
P@T%ﬁ%‘ﬁ%@r& e process of Claim 23
Wids BydaogeX, i s hydr ogen Y is a saturat ed acyl havi ng
fram rbon at n
< St el gt Pror B rrp o BB BB Stiskitha”

S gdiutbRl aekl &@\th ﬁﬂ]ﬂ 1(16t10 ombdd ylom§ ssid bﬁtmatedtaeyi asddptioatld

T R U P

Fesiptisingt V With a Gi gnard Reagent sel ect ed fromthe

?gﬁ%%%ﬁi%mn Of th nox rgggsgié&eag se ect rHi?o O{He group

PQ%&E@G@M%&%&&%@@@M%M@ @&aaﬁ@xypm@ghﬁgneaﬁm
reacting said magnesiumsalt wth a conpound sel ected
f emide ang Peapplreasnesiue FiHer ¢t I pagnes st anhy dr i de,

gl éﬁ%% s(élcﬁﬁh@leﬁﬁlméﬁif {NQE a@é‘&lpéiﬁﬁfsél&tﬁﬁﬂr&n ﬁfé"ﬁ&fpl ddfsistidl lof
i onal be su St|tuteaﬁ.g0ne or nDre

seu@@méwd a@mfpe gyt smd eefiydride
lsBlectbd £bAGH no,
Xﬁﬁ gr(gdu Aug(}%csgﬁsggged andggrﬁgfgs :T%t separ aeteigﬁlgjnand
i sohsting gf pratedted bydsox alﬂ:@wi@pﬂ pifrp, Rs?tegtad a1gino, halo,
t gcess of Claim24 to nmanufacture a
cATER ol L RS

V or salts thereof conprising: S
S sepabking'apiDisolating szip@mpened ¢ifgrmule HI ox jalisthereoh
conpound of Forrmula IV with a Gignard Reagent
sel ected fromthe group consisting of
3- ZS’Eﬂhepgopbss 0§ Chuirg 24 & manuifacoms &l egmpaynd of Formula V or salts
! >%y§ é{l .magnesi um brom de; and Phenyl magnesi um
6?(? de"Po torm a magnesi um sal t;

B

reacting a solution of a compound of Formula IV with a Grignard Reagent selected

from the group consisting of 3-Methoxyphenylmagnesium bromide; (o-
Methoxyphenyl)magnesium bromide; and Phenylmagnesium chloride to forma .
magnesium salt;

reacting said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salts thereof.

26. The process of Claim 24 to manufacture a compound of Formula VI or salts
thereof
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reacting said magnesiumsalt with succinic acid
anhydri de; 25 separating and isolating said conpound
W@bookos2set a V or salts thereof. 26. The procesBCDS2004/000805
Caim24 to manufacture a conpound of Forrmula VI or
salts . thereof 115 WD 2004/062622 PCT/ US2004/ 000805
OHEFFSPng: OO 'HOO OH VI reacting a conpound of
Formuyla IV with a Gignard Reagent selected fromthe
consi sting

conpri si
of Forrr

SRR S AR Iy e G
PE‘&Q%&E%&E@M(;&%@%&%Q@&iemfb%ﬁildég (PRUARS, MB§Hhbgnesium
[ sal magn I h

reac esiumsalt with acetic acid

5 abioyddd; ced PheBylsmgaesam ¢hdorisgdo fossiagpagagsiua st conpound
of Formula VI|. ; mﬂgg- Jhe process of
Cfﬁgﬁﬁfagﬁn%%%ﬁgéé ﬁ%@§§h§§%g%%nd o?d%brnula VI or
s dpamting et iedfiting6id\WOmpaod/of 6omRia YOI/ selétbersrf00805 ~
S s ~ o NR7Rg

27. The process of Claim 24 to manufacture a compound of Formula VII comprising:

. %gxgﬁ 1

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;
reacting said magnesium salt with acetic acid anhydride;

15  separating and isolating said compound of Formula VII or salts thereof.

28. The process of Claim 2 to mariufacture a compound of Formula VIII or salts
thereof
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sel ected fromthe group consisting of hydrogen, acyl,

car boxy, al ksul fonyl, and arylsulfonyl 5 conprising:
reacting a conpound of Formula |V with a Gignard

salts thereof 29. The
ure a conpound of
or salts 15"thereof wherein: X is

WY A58 an RB sre3fle ?Sﬂd‘éﬁ’tbf JeRBlct RBnhOBUE étﬁlSllsﬁlig ¢Thy@fogen,
an optionally substitutéd unsaturated acy

Vi
f neyin alikyt, alkeaylcaivlh saliat SialkeelPigiecisp Crberah P1§fsulf%nyl ahd
subggk ed saturated acyl having 20 from1l to 18

said optionally substituted unsaturated
acythprésing: optlona!ly substituted saturated acyl
o pt | O n al | C o i % P%rrj\%a%v %’Jha&rGﬁ]%lt g& selected from the group

rea mpound
F@bmkluag bM-MetH@xﬁph@lylglagxedmadagmdb @éﬂ@h@)@ahqmbmagmum

bt 3h0 Phasraen Sin cap e ® A0SR TR, O

a&é’écﬂﬂ@sﬁm/ﬁa@gﬁ@ﬁlsalﬂv\hﬂ héetie am aﬁhyﬂndasumgme@ byiapmadeted or
all of which may optionally be substituted by one or
E”gﬁkéépgﬁ fromthe group consisting of protected
%ﬁ{ Pahe add KN btingHatieditipoutd SHFeais VAL i saltsiilisreof
ected am no, halo and protected carboxy; 117 WO .
2004/062622 PCT/ US2004/ 000805 reacting said nagnesi um
salt with a conpound selected fromthe group
consisting of succinic acid anhydride, glutaric acid
arz9y dhe pecesadf Glaim 6& canyfegpae P qanPRws o Fotmgia f or salts

thereof

wherein:

X is hydrogen;,

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of arylalkylmagnesium halide, arylalkynylmagnesium halide, and
arylalkenylmagnesium halide to form a magnesium salt, all of which may optionally
be substituted by one or more selected from the group consisting of protected
hydroxy, alkyl, alkenyl, protected acyl, nitro, protected amino, halo and protected

carboxy;
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optionally be 5 substituted by one or nore sel ected

fromthe con i ng of drox

L feaoine M Fapben R 0 Sith  Shepouh HEFTHo e B capssting of
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3ﬁ%h@1%bl®'bébﬂoﬁ&ﬂﬁﬁséawﬁpﬁendmly(mbmimted unsaturated acyl and optionally
4- Brormbenzyl gneS| u rom
( sulps Eﬁtﬁﬁl sg[uﬁaﬁ, zﬁ;ﬁ FuBJrnigdtéaolar or charged functionality;

3 FhbREgbenzyl magnesi um chl ori de;
3, 4- D chl b I hi d
(Brfmm%l%@g@; gé%/ ) na%é(em?l'ttébm M%ﬁ%éﬁsvt%@tﬁéﬁ SHoNP

c Qk}gﬁ%‘gtgg of 45-IRieY gﬁ?&ﬂﬁ §l'_\lHHdé3 BleomicHBiobenzylmagnesium

benzyl rragne3| um chlorid
N@M@pﬂhé’;ﬁ&?lq&@g@i@g@@m@qﬂ@p,c@]@nde 2-F1uorobenzy1magnes1um
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mbk@bﬂe)@gfbmmbbm@mem bioimids; (RePhenBetiy)magngsizs ditpride;

d Ph
e P N BB B P o
Efmﬁmd&“ﬂ*’?at@fé?‘é“ém‘?mha"meﬂ’? s h“'df; a
nﬁtg? R R AL N ST
NBBYBEhZS @ta%ﬁésﬁﬁn Elﬂ@t:ijﬁet thﬂmpzmm@esnmgmonﬂeg 2-
SUCCIHIC acCl an rrge an Il
adiiered %Ylalaé?ﬁﬁ}’é‘%‘/? sﬂ%@?tfl h%nglc WH’X%J
S GRAGT 1 dsRmPEHI e @ﬁeny&ﬂ@h?lblﬁagﬂééldmaﬁ&mdé iqde,

phthal i ¢ acid anhydri de eic acid acgz?rlde and
addeqrebengylmagnasigt ‘ihé@l eghenzylmagheswm begdsoti onal 1y be

1 ]&lorobenzylmagnesmm chloride; and 2-Chloro-6-fluorobenzylmagnesium chloride

to form a magnesium salt;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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protected am no, hal o, protected carboxy and cyano;
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succinic acid an e ric.acid.an r.i,de

S ghbey gy sundesr sty Beb R A Phe o
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S lfpa%{;lh% éﬁ@lﬁa@ésﬁﬂ%al@ GithRIcEmpSInaGbiesled ﬁ@ff\tﬁdgeo@ ddfisting of

consi s pr ot ect ed hydroxy al ky (g nyl
acsy(cC,lmﬂan @nhyéndﬁe elotasiq agifiopyd flﬁ%laélPl%ﬂc’é‘taéJéif ecupinasid
ag]& %%?c B Sﬁf—dd’égaz@l%fi abﬁl%ﬁg‘d‘n@& %ﬁe o SRMYAGde,

her eof process_ of
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acyl optionally containing a polar or charged
f u3nZC t'll“hg rf)?c!clestS%f Claim 31 wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;

comprising:
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reacting a conpound of Forrmula IV with Benzyl magnesi um
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consi sting of (el of [ [ id
g Bthoind TS Ehilh Py AR eBARKAHEn Bloliel e
amhgtasingesaltsebaci ¢ aci d anhydride, azelaic acid

anhydri de, phthalic, acid anhydri de | ej ' -
o ARt et it QSRR b ipg T 1 gt splonsiping of
?mcl:ﬁ{hﬁdcicb/anﬁsedﬂd%yg&_taﬁé wi@ﬁhhfwridm adipic agiﬁ mehydelle stieic acid
romthe rou consistin ot eGt. [ OXY, .

5 e Subsh gt o8 SERhE N i,
P AR CcROanGAdrRRX dhdaeticsRIN@hy dr RIS Rall cFtwhidg rasybpitisailigbieng

sal d conpound of Fornula_ Ill or salts thereof. 3.
Thsiutrdds one pr mpigispheaied fipra e group oRnigingof P@&é??{li%ﬁ%%

a CHi ) 2aibeRy @id r
o ﬁﬁtzltb %ﬂlﬁ(gﬁggﬁcﬁ, WikroN@¥icR8d hhiB) Hhid, Brotddted Ry @ldFEno)

y substituted saturated acyl having from
1 seperatiog eut isejating seiderompamd of Formulg BHorzal thergef.
optionally 15 substituted saturated acyl optionally
contai ning a polar or charged functionality;
c8apiThspmgess pEElein Bywhersivl uti on of a conpound of
F ngllﬁ% I\{j,vvith Benzyl magnesi um chloride to forma
rrg{fﬁ 3 sal t; reacti ng said magnesiumsalt with a
C g QU adrasl aegltteting from 1t fod Ogribop atonm oF &t dpiignadly subgdituted

succi nic i d _anhydrjde, glutaric [ rj

S cate g dednRgar He. Osr ol ol Ep Rty
15 S Uhisditdied satirdist fpeoptionatiyreentsiaingtethr br drrged durgtionafity;

consi sting of protected hydroxy, alkyl, alkenyl, acyl,

nicPPBIsPE .ot ect ed ami no, hal o, protected carboxy and

CY&fng & SRRALIFAGoAPSnd DO FeririuolVswitld Beroymrgnesivah chloride to
Formula 111 or salts thereof. 25 34. The process of
Cifevioyrs BBgresURSHlif act ure a compound of Fornula V or

Sqbdcfing LAEHEHesiORIHRR hith AGomBouddQelected from the group consisting of
20  succinic acid anhydride, glutaric acid anhydride and acetic acid anhydride, all of

10

which may optionally be substituted by one or more selected from the group
consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,
protected carboxy and cyano;

separating and isolating said compound of Formula III or salts thereof.

25
34, The process of Claim 33 to manufacture a compound of Formula V or salts
thereof comprising:
< 0
OH
HO )
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reacting a conpound of Forrmula IV with Benzyl magnesi um

magnesi umsalt wth succinic aci d anhydri de;

ratin or
R B e R s L S
ﬁmaglnieamhwaﬁ a conpound of For rrul a VI or salts thereof
co [‘ISI reacting a
g?agﬁgsf‘%ﬁ%twwcflﬂlc@gﬂ% d¥18?fe3| um chl ori de
t @eﬁaﬁhﬁﬂg a@nd idQatigaid Sonpogidl of Fom@acViongplis theteofagnesi um
salt with glutaric acid anhydride; separating and
i sol ating said compound of Fornula VI or salts
t Br €6 proads of MGinP3PEEasHuAItuF Béofpdind of Foanuih 3 tou satts A
corrpound of . For mul a VIl or salts 15 thereof
chepof 9SS’ S 0 'HO O VI reacting a conpound of
Formula I'V W|th Benzyl magnesi um|chl oride to forma
[ [ ggaesi um salt with
i Al and isol ati ng

salt thereof. 121 WO

reacting a compound of Formula I'V with Benzylmagnesium chloride to form a

magnesium salt;
reacting said magnesium salt with glutaric acid anhydride;
separating and isolating said compound of Formula VI or salts thereof.

36. The process of Claim 33 to manufacture a compound of Formula VII or salts

thereof comprising:

e

reacting a compound of Formula I'V with Benzylmagnesium chloride to form a
magnesium salt;

reacting said magnesium salt with acetic acid anhydride;

separating and isolating said compound of Formula VII or salts thereof.
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37. The process of Claim2 to manufacture a conpound
of Formula VIl or salts thereof ~S S~ 0 NR/Rs 'HO

fromthe group consisting of hydrogen, 5 acyl, alkyl,

al ke | al k
a?keﬂ%ﬂﬁﬂ ydgﬂﬂnggﬁy %ﬂﬁ?@% &%%ﬁ%?$§ﬂ%%¥mgsggc%gﬁ%ye

cgeRrepnd of Formul a IV with Benzylnagne5|un1chlor|de
to forma magnesiumsalt; 10 reacting said magnesium
salt with acetic aci d anhydride|sybstituted by a

Il or salts
erein: 15 Xis
8 ng of
. havi ng
ind an- optionally
having from1 to 18 carbon
: {ituted unsaturated acyl
and optionakly substituted saturated acyl optionally

C 2 rl‘l%l% nnkﬂegtdﬂls Ql?é ﬂ&e@ﬂdgﬁﬁf‘ge@&%dfﬂ%&&k g{bﬁb 'c&ﬁélstlﬁé) of hydro gen,

Gacgmm dﬂeeaglea!b'l aeille'thtse(@lkﬁ’})n mot@tqdm@n @H@dfﬁnal Wl
%gﬁtgﬂgne3|untaryl to forma magnesi um sal t,
A aid al kyl magnesi um al kyl and aryl magnesi um
alcyinpiigiye:opt i onal |y be substituted by one or nore

sel ect ed fron1 h ro (of0) stl
hyTheEsg 2 CCHFWF CEE’H{;QV @1 aac 3?/4 Stk ?(tdform a
o] &ﬁﬁﬂs@ﬂ1n0 Palo and protected carboxy reacting
sa gneS|untsa t d.selected.from
C R LTS Weh deet PR BT AE Rp ST G oY A or

aGhfroali dhdide. adi pi ¢ acid anhydride, suberic acid
anhydri de, sebacic_acid anhydri de, \ﬁﬁela c_.aci

aﬁh@ﬁé%ﬁnﬁénd ﬁﬁkﬁ%ﬂ sagd @@?P@“%]n‘?ff&@‘&}é ts thereo

38. The process of Claim 6 wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from
alkylmagnesium alkyl or arylmagnesium aryl to form a magnesium salt, wherein said
alkylmagnesium alkyl and arylmagnesium aryl may optionally be substituted by one
or more selected from the group consisting of protected hydroxy, alkyl, alkenyl,
protected acyl, nitro, protected amino, halo and protected carboxy;

reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
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WO 2004/ 062622 PCT/ US2004/ 000805 maleic acid

anhydri de, and acetic acid anhydride, all of which may
substituted by one or nore selBCT/E82004/000805
fromthe group consisting of protected hydroxy,

al kyl, al kenyl., agyl,.nitro r.ot ect.ed. am no, ..hal.0
pF@¥§é?@&mE%¥@8¢§ﬁéﬂﬂwéﬁéﬁgPd%Q%ﬁﬁfiFgﬁgD%W pP?%%ﬁPan
S ibditGRIPY vhtoahork @183k dfrdrh the@roupabhsistinp of pofected hidoxy,
The process of .Caim 38 mherﬁégz X ia %%drgggn' Yis
selidctikeryh Pevh Tile RiPSepT BRI PRYSsed SAOTH F 8y

S Sk?y%faﬁﬁgjﬁrﬁqsdl tshid @bRFo @@ Ford@id Moorfshigythdredo 18
carbon atons and an optionally substituted saturated
acyl having 10 from1l to 18 carbon atons, said
og%i@&ﬁﬁb&m§6¢@ﬁﬁﬁg§§ﬂﬂgﬁsaturated acyl and optionally
substituted saturated acyl optionally containing a
p&iahydsegeshar ged functionality; conprising: reacting
a-co | Wi i R 1
S BN B R ninlibh D Gy B e i RRPGBRratd acy
nhBityfremdde B8 cabomaors indran opkiensily yibstigird Spiyratedzcylhayme
But vl esiu | € '

DR aia Py el SIS Sty catyraied oyl and o
S gishtinmgnasiaed o9l dptivadly canteiomgawpobir se¢herged Auchenalityhe
group.consisting of succinic acid anhydride, glutaric
aCPAPEMRydri de, adi pic acid anhydride, suberic acid
anbtehd £eompvahdss RoragladVavithydGiigard Rexgémisdeded flom the group
anhydr] de ht hal ic acid anhydride, 20 mal ej,¢c_acid
arFRgaiRting é,fn‘%‘iﬁ’l'é‘?f’é]ﬂ mﬁ%l%eamﬁ% %?tﬁﬂ%‘?grglﬂfmo “®hich may

O it ARAbdeYiuke Dictisihdroin@ dadd)Difi Ay Biaghid ven Refbec b afignesium
fromthe group consisting of protected hydroxy,

alsklgl , al kenyl, acyl, nitro, protected am no, hal o,

P rrg%ﬁﬁé Il ﬁﬁﬁlﬁﬁ%ﬁﬁ sai %tﬁﬁ%?]%?ounﬁ%ﬂ@(&@& frog (N EohpSdhatingr

sal d conpound of Fornul a or salts thereof. 2% 40. .

Thvecqmioewad enhyfiridy, glutarig gcidraalseride, adgiq acidaphydile subsriq agid
se| f iS4 ; ' ‘

o BT e AR LCn R, £OUR'SL el FDURRE L0 Bl ride

c andiein acid entydeide) aahampe adihadhlygridsy plb of whickeaay eptionaliydep

ac havj.n from1l .. '

Sl P el R P B2 sy
3Qulisyatitenlyaat] nitad, prosdceed aming, hdptnrgaeed saroneed eiang a
POl Al i ot s LA 208 b Pt FATRE ket Bidreot

d acyl and optionall
o 6l gl gicealy

40. The process of Claim 39 wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formmla IV with a Grignard Reagent selected from the group

consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
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Di et hyl magnesi.u and Di phenyl magnesi :
R TR e SRR R G R
cgmpound sel ected fromthe group consisting of
succi ni c._acid anhydri.de lutari id anhydr.i

SHering sadmPER YRR D dpdnpnt PO R B Sl or
bgucsiniSicid dahedideyel@nge Mid MbkEridane atdid atit anhyidtide, gllotip
consi sting of pr Otgﬁa%t ed hydroxy, al é%lf‘@oél k(ﬁjgyl acyl ,
nivbiich magroptienall Ge sbegted % oae of PBets FAeH e ¥R S Pand

C h bRy dais, AlRQ) Akd i 1fitr 6, @raaediichntifio, halo,
Fg(?ﬂnﬁfl%ggie%&gﬁtd;%i?ggtﬁg?eof .ns}%@%l. T%e process of
ChmiteptedGaboxyapdiya% ur e a conpound of Fornmula V or

sal b8 £k IR cChRb A Tl P1fSE salfnblelE V
ré%’éf“.“ﬁ%gg&g%%‘%@&% Cg%b%dﬁ.ﬁll?gmlm\l/&w t hS a & iegnard
Reagent selected fromthe group consisting of

n- Butyl - sec- buty: | | Ly Qi 15
sty THREREST O RO ) SRRELAPATRRRIY s
Ditiplexf ybrpripieesi um t o form a nagnesium salt; reacting
sai d magnesiumsalt with succipnic acid anhydri de;

separfati ng and isol ating said coapound of Fornmula V or
, of aim40 to

OH

reacting a compound of Formula I'V with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium, Di-n-
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;

reacting said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salts thereof.

42. The process of Claim 40 to manufacture a compound of Formula VI or salts

thereof comprising:

HO 0
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reacting a conpound of Formula IV with a Gignard
Reagent selected fromthe group consisting of

W 2Bdiyie2sec- but yl magnesi unm  Di net hyl magnesi unpCDIUS2904/000805
But yl magnesi umy Di et hyl magnesi um and

Di phenyl [ to.f [ X
rehpphgoeama amearef Ef e CHRRAY reflent Rlokied from the srouy
aébﬁiF yj@hliﬂgdft/“in-Bmplwe??hwﬁ@ﬁeki%m;dzmmgn@aéscihm;dhrre' ;md of
ormula VI or_s S er eo . e pr.oc
AButygaghesiaighEmasnes iy %%D@%eghﬁ%q%%m@ﬁ %05’?1 %4 éﬂhm
thgreof conprising: :>/:: SS OO0 HOVII 10 reacting

a conmpound of Formula |V with, i gnard Reagent
5 s@a@@géadﬂ%ﬁw%Saéfr‘mhaglufe’ah%“gl@ﬁq%@g@% | |
née?h'ltaﬁ]!lg SRGsdMingsHBepRBbusaTof Bormidyl sragiaséerssd D - n-
Butyl magnesi um Di et hyl magnesi um and
Di phenyhnagnesiumto forma magnesi um salt; 15
r gﬁc’gﬁﬂ%oée@é S FRGNESlo WingBbtured dobhpd&et dfFoakilE VII or salts
nhydri‘de; separating and isolating said conpound of
Fthereof cotvirisingt sal ts thereof. 44. The process of daim
2 to manufacture a conpound of Fornmula VIII or salts
0 125 WD 2004/ 062622
wherein R7 g 5 are i ndependently

eonNShet i ng hydr ogen, acyl,
Elkyl Si (allkyl )3, protected
jy> | sul f I
0

reacting a compound of Formula IV with a Grignard Reagent selected from the group

consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;

15  reacting said magnesium salt with acetic acid anhydride;
separating and isolating said compound of Formula VII or salts thereof.

44. The process of Claim 2 to manufacture a compound of Formula VIII or salts
thereof

S S 0
>< /“\/NR7R8
HO )
VI
20
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conprising: 5 reacting a conpound of Formula IV with
a Gignard Reagent selected fromthe group consisting

But yl magnesi ur; Di ethylnagnesiun1and Di phenyl magnesi um

wPbrirp RS HRShdUS Bty sl RE FioRthns o fip DRARER T afichn
0heyl, Hkylinjkenyleayle dratyl, ﬁdalkﬂ&apmoﬁcted@mm plkenilfonylngnd
salgﬁﬁgggound of Formula VIIIl or salts thereof 45. A

f manufacturing a conpound of Fornmula I or
s%ﬁaﬁrﬁﬂgereof R RLSSX56 XOO¥ R R4 151

wh R1, , R4 N d
RN bR e e fe e S A B g
a:c&iéisuﬁgbf @Bﬁiyi Yec BB dddbianh; Dimémﬁl@gﬁésmﬁl Bith-,

kenyl, acyl nitro, .am no, halo, carboxy and cyan;
2@“R$n@ﬁ§ﬂﬂﬁagﬁﬂw' bPRENgHWB or different and
W8 sit:oup consisting of
a?ﬁ&?%@@%&gﬁeéﬁﬂn%kﬁﬁ Jl«hs%megl s

enyl, and ar whi ch can be

0 p@acm aldymagpegv el w Begtic Agid) rﬂ@wnd%ﬁqbwmteébk @ fyatected or
a%%ﬁmuﬁkﬁ%ﬁl odm no, halo, carboxy and cyan; R5 and R6

cone together to forma carbocyclic ring; Xis
s abcdting afid miamtwagir@u}pow@mﬁg Vi onsplis hgeenl an
optionally substituted 25 unsaturated al kyl having
from1l to 10 carbon atons, and an optionally
SulsstA protesdof maifacatieg a abiydunt af Forgwdar Iomsdistileeradd
carbon atons, said optionally substituted unsaturated
al kyl and optionally substituted saturated alkyl
optional Iy containing a, polar or charg

fu 22 _PCT/ US2004/ 000805 Y
Is sel§ j on1?5§€E§Fup 1ing of an optionally
substi fjut ed uhsat@r at egsal K ing from1l to 10

car ban and an optio tituted saturated

R2 R*

wherein R!, R%, R®, and R* are independently selected from the group consisting of
hydrogen and alkyl, said alkyl optionally substituted by hydroxy, alkyl, alkenyl, acyl,
nitro, amino, halo, carboxy and cyano;

R’ and R® are the same or different and independently selected from the group
consisting of alkyl, alkenyl, and aryl all of which can be optionally substituted by
hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano;

R® and R® can come to gether to form a carbocyclic ring;

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated alkyl having from 1 to 10 carbon atoms, and an optionally substituted
saturated alkyl having from 1 to 10 carbon atoms, said optionally substituted
unsaturated alkyl and optionally substituted saturated alkyl optionally containing a
polar or charged functionality;
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having from1l to 10 carbon atons, said optionally
substituted unsaturated al kyl and optionally

waaegoedeet ed saturated al kyl optionally cont ai PCTIGS204/000805
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pol ar or charged 5 functionality; conprising:

e St SRERHD Pl T nFpprlonyly fFceGuta i

R@aﬂng fram IpiodQicatheh §t0nt%fdnch eal pptivinglly sub@itnted) seiurdieReligle nt

e m. sal.t a fr
c hevife 00 T BATREBATLOE S onfiayfy SRR SR F Sy BT
| ioptionalty sﬂis’t{wmﬂlsaﬂuiatddlaﬂm op’t[oyilallyi ¢ointiirting a palal ok gharged
lithi.um. and a heteroaryl lithium all which can be
optaHARA; substituted to forma |ithiumsalt;
I agblififig:sai d magnesiumsalt or lithiumsalt with a

npaound sel ec fro he group consisting of a

sé?a&F%géﬂo%ﬁ‘ouBﬁE@gEWHpé al kyl halide, saturated or
unsaturated al kyl -O 15 gul fonyl alkyk3 a saturated or
unSatur aredhal kyl:
unsat ufjat ed 3 kyligsgggl, dnd a sqturated or
unsat uflat ed epoxigde, akk of|| which|may optionally be
coqmst sti Ny prot ected hydr 0y
acyl, nitrlo, protected am no, palo, protected
carboxy, gpoxi de and cyano; 20separating and
i solating said conp@?nd of Formula | or salts thereof.
46. The process of aim 45 to manufacture the
CopReun ! af2 RORMUI and RP alas gﬁalvfoﬁsl téaiee Olithl?@ri¥Mard Reagent

2004/ 062622° PET/'US2004/ 0008 >SXS< | | XOQ QY
to form a magnesium salt or a reagent selected from the group consisting of an alkyl

lithium, alkenyl lithium, alkynyl lithium, aryl lithium, aralkyl lithium, and a
heteroaryl lithium, all which can be optionally substituted to form a lithium salt;

, al kenyl,

reacting said magnesium salt or lithium salt with a compound selected from the group
consisting of a saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfonyl alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or
unsaturated alkyl-O-acyl, and a saturated or unsaturated epoxide, all of which may
optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula I or salts thereof.

46. The process of Claim 45 to manufacture the compound of Formula III or salts
thereof
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[1l wherein: Xis selected fromthe group consisting
of hydrogen, an optionally substituted unsaturated

wa@bdogloeds2ar/i ng from 1 to 10 carbon atonms, and aPCT/US2004/000805

10

optional |y substituted 5 saturated al kyl having from1
to 10 carbon atons, said optionally supstituted
unsat yirated al kyl and optionally substjtyted saturated

a optlonally containing a polar char ged

f unety » 8<sel rut hg” grotip consi sting
0 [ ated al kyl havi ng
from1l tp t onss, ptionally

substit “/,‘ rated al kyl gRg froml to 10
car ey %, said optionally SupStitiiogd unsaturated
al kyl gptionally substituted saturated al kyl

optional Iy gontaining a polar or] charged

functiona conpr {I$i ng: | Ng a conpound of

Formula IV >8XS< | HO/ OH with a Gignard

Reagent to forma magnesium salt or a reagent sel ected
%he group consisting of an alkyl lithium

abkigeatbetéd fird thy gradpkopnyidtingiof hj'dmgenaanydptibileﬂllyi sulbstituted

aral kyl lithium oar I h|u
carrabobildrey S Lo Derat b Pt ks
1%§tu1\ﬁ@d%ﬁ@f'rflﬁ)§%6@@n PEI 1 mm%&ﬁgw&opﬁoam Subgltstadi d
magnesi um salt or |th|%y1salt Wi t f

s anesparaigd pikplrAnd iqetionaly prbstyivd sadyial Baﬁ%f %vr{@a%jﬂrcgfﬁéﬂ%a
unsat b 3add ldedénaligt | de, saturated or unsaturated
al’ky I- sul fonyl al'kyl, a saturated orﬁﬁgsgturated

al‘kb‘3 Iselew;tgdjfrmﬁlsq graymqonsiging of g aptiogalbt sub Brsapugied alkyl

alhlléylh V\%cly ,10%%03211%&1& UhAhe HptinaliNsdbiiidl @gm@«a@au@p
it I C 5 optionally be substituted %@one or
A

mieeng Eoach od Ofcarbnn ploms.geid pptionshy sehstitpdamsatigptst alkylegd
h d |
G Saty sflsibhed RNy BfikdnatNohlhing ! RS eFu 0 O

flmctionality;

comprising:

reacting a compound of Formula IV

S

with a Grignard Reagent to form a magnesium salt or a reagent selected from the
group consisting of an alkyl lithium, alkeny! lithium, alkynyl lithium, aryl lithium,
aralkyl lithium, and a heteroaryl lithium, all which can be optionally substituted to
form a lithium salt;
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car boxy, epoxide and cyan; separating and isol ating

sai d conmpound of Fornula IIl or salts thereof. 10 47.
X i's hydr ogePCT/¥S1084/000805
sel ected fromthe group consisting of an optionally

substitute . . '

AR O3 RSP PR O3t s g
aknpistingaf/a satprdtedon ubsatarate0 atkgl lndide, attorated os sisgturated alkyl-O-
opt.i.onal ' t
e

c Qﬂiaﬁj:rﬂ:bmg!(ﬁ-@-atﬁrqnd ra satieategend undatumated epoaidetajl;of Wh.ich may
o bmalub LanglaiBa by Bk R R i e et 2qpetigt bF 2

I @RA6Id 1y etorg,t ik fallenyll b1, gitey) proteefed iainon balofpretacted Ky |

l'ithium al kenyl 20 lithium alkynyl lithium aryl
| iCRPXHeP Qe Y CY4t hi um and a heteroaryl |ithium

algbparsfil GHY GAAEAEsaRoh PO of Forigh ITL b @l fherebHr M a

lithirumsalt; reacting said magnesiumsalt or |ithium
salt with a conpound sel ected fromthe group

cqas&ﬁg'g%gesggf@laﬁﬁw%g@g: or unsaturated al kyl halide,
sat ur at or unsaturated al kyl-O sulfonyl alkyl, a

saf shgdrogeryr unsaturated al kyl -O sul fonyl aryl, a

S r . - .

oot Mo Bomfh SBAAIEGhE L ionth A in B fdirated alkyl
o hiaiiap &lotnyl tod Osatbst atoms.cahd oy optinmaldy substitated sdteiated @H%'} om
the grou i stin f r ot. I

- el OB £ B0 fopgrofs, soff RHBENS Rl R hsor et it ang
C aspkioaally setpsinitadeamnadedoaliah opticeihacataimge apdai gchagédg

saj d conpound of Formula Ill or salts thereof. 30 48.

thénﬁS‘PB s of Claim46 wherein: X is selected from
t henffisiy@ consi sting of hydrogen, an optionally

substituted wunsatura al _kyl. .havi fram.l to 10 .

c dPHERS acorround Q F%{Hﬂ“lfg'g’l m%( b&}g’%ﬂa@ E?%F’Pﬁ% Prma PRSIy
al i bor DAMEEsdidcai flonk Be bfbup REMANAbOAEAlkyS diththm, alkenyl
optionally substituted 129 WD 2004/ 062622

Pdithivm g Bthems ar) hiim: el HH, ad adespene Hiiyy, al

SUbStd EtRpB@taty diRfuRlahy for@RliaRalshl containing a

pol ar or chgr ged functionality;.
reacting said magnesium salt or lithium salt with a compound selected from the group
consisting of a saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfonyl alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or
unsaturated alkyl-O-acyl, and a saturated or unsaturated epoxide, all of which may
optionally be substituted by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula IIT or salts thereof.

48. The process of Claim 46 wherein:

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated alkyl having from 1 to 10 carbon atoms, and an optionally substituted
saturated alkyl having from 1 to 10 carbon atoms, said optionally substituted
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Y is selected fromthe group consisting of an

optionally substituted unsaturated al kyl having from
and an optional |y substPeTUs904/000805
saturated alkyl 5 having from1l to 10 carbon atonms,

BB JRR PR LAY BT P
Cpsluedrithiigedfuacdcanlitpy charged functionality;

RAEE NI e SN R

r ﬁéﬁﬁ% H8m3ab G0 BRESLAIMNaB@ AL optiohAllyaubainelvathrael fkyled
fromthe group consisting of a satur,atgd or

uhavng fremddo AP kgrbomhatey aid gpiqnaly rbsypied yusshpted gyl and
abﬁﬂdm@ St e katdlated laiky PorihallytlofEin®lg Aiftta b Elaked

al kyl -G-sul fonyl aryl, a saturated or unsaturated
alflagtiomlityacyl , and a saturated or unsaturated epoxide,
al ] _of .which may optionally be 15 substituted by one
ofg%glfrlséﬁé;el ected fromthe group consisting of ,
praing echnppdndsfFormale KY withe Gragnard Repegent to fopmagnagnesium
pr%(ﬁect ed am no, hal o, protected carboxy, epoxi de and
c§ , separating and isolating said conpound of
Fegaatihdsald hagnesisimlstls with e cempound 2¢ect@l frofth ¢hegropesgsisiing of a

Gl ai m 46 wherein: LS. hydrogen; Y i.S I

RN 35 CEHErE] 1Ry "BIC Lo ReT ordpt sl Boplb Tt
u raésaﬁw’céﬂt cﬁdm@lukiytbd alh%@-@@fcﬁlrykémylla taurd®d onudsatnragtdaitky]-O-
and an optionally substitute turated al kyl avi ng
f 126Yh andiasanppiedgripsAtrpghEPOXS; %P@WM?YI %P“§E%1§F’Ft ut ed
unRgedidfad Boondlok oreaRctdd fromithOgraly yonsishst dffprdteted hydroxy,
saturated al kyl _ optionally, co]ir;t ai ni n% ol ar OF 1o and
cwawg@&enﬂum{ nistpapiofsgied aBRgy 1ale: REOteC Fhgpgride an

c und of Fornmula IV with a Gignard Reagent to form
a ghesium salt; 30 reacting said nmagnesi um salt
msemaine@nqb@gmngwcbmumdr@frﬁg%@aéﬂ suslie 8RS0t i ng of

a saturated or unsaturated al kyl halide, saturated or
unsaturated al kyl -O sul fonyl alkyl, a saturated or
urdatThe atoeessaf Kidim @6 shefeny| aryl, a saturated or
ugathur%t gﬁ:l al kyl -O acyl, and a saturated or

uris &t flralged epoxi de, all of which may optionally be

s Ub &t seletteé frobnthogreup conmisting feh eptiandlly substittiee ugiabiged alkyl

¢ %%n%tfriorﬂgl %fl()D cra:r%tog%{o%g, Qﬁ%%ﬁona]ly substituted saturated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and

optionally substituted saturated alkyl optionally containing a polar or charged
functionality;

comprising:

reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt;

reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-
acyl, and a saturated or unsaturated epoxide, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
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acyl, nitro, protected am no, halo, protected carboxy,
wepmxioes2and cyan; separating and isol ati ng sBCTUS2004/000805

conmpound of Formula Il or salts thereof. 5 50. The

Pr 816eIS glkeryl, Qeyll #rd Gprb et abih 8 Gl frotdifd caBRgY n,g

Formula I X, X, Xl gﬁr (>:(II or salfgmt her eo OQ %"?‘{sﬁaﬁ‘é:

1394 2004/ 062622 PCT/ US2004/ 000805 O Al kyl HO O

| Xsoparhtifg AMMSolat® sBd Qomfodha Ak ¥hi >SXS

(]—|e)bHO 00 X Idﬂrgesact h a soFﬁn}lﬁlﬁﬂﬁrsgﬁggﬁﬁ%ﬁmd of

Formula IV with isopropyl mgnesiumchloride to forma
5 TRSROPIIEA b CIERAR N SAL TRONESLUN St

conpoun (L:P?? r ggm t%éﬁlgﬁtla gr%gﬁ%t%e{{ﬁ%bon&ouéﬂ Or’ﬂ{ﬂagi X Xlor

haK8natsslisdheseof gpmbridiaghal obut yrat e, ar al kyl

4- hal obutyrate, and butyrol actone; separating and

i solating said conmpound of Formula I X, X, XI or Xl or

salts thereof.
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of Caim46 to manufacture the conpound of Fornula
WXRdok/0626R3/, XV or XVI or salts thereof conpri sP@USE08000805

\' 1 O-Alkyl HO/ 00 s s o-aryl HOOO xlv\ S S\

0-Al kyl-Aryl "HOO O xvssOd HOO O xv' 5

react/i ng a conpound of Fornmnul a W th

: orma naghesium salt;

8QA4/ 000805 reacting said

magnesi t ' | oacetate, aryl

hal oac | Ky | oaclet at e nd alkal i ial

hal gae ¢7 separating apd | Wnd of
Formula X1, XV, XV or )} or salts

0

reacting a solution of a compound of Formula IV with isopropylmagnesium chloride

to form a magnesium salt;

reacting said magnesium salt with a compound from the group consisting of alkyl 4-
5  halobutyrate, aryl 4-halobutyrate, aralkyl 4-halobutyrate, and butyrolactone;

separating and isolating said compound of Formula IX, X, XI or XII or salts thereof.
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thereof. 5 52, The process of C aim 46 conprising:

reacting a solution of a conpound of Fornmula IV wth a
w@xiogherse Reagent sel ected fromthe group conBCHUBI9G4/000805

of 3- Met hoxyphenyl magnesi um br om de; (o-

Met hoxyphenyl ) magnesi um br om de; and Phenyl magnesi um

chloride to forma 10 nagnesium salt; reacting said

B eSS pllmes.‘;’i(%ﬂClrﬂl:i 46 18 mmﬁnfacunb echd ¢cm1[pot1hdaof|§ﬁommla X1, X1V,

consi st Q 4- hal obutyrate, ary

4XW5F§§bﬂ§F§Fégﬂﬁ EPRPPSRE hal obut yrate, and

but yrol actone; separating and isolating said conpound

of For a I X, X, XI or XIl or salts ereof . 15 53.
The proc 46 ceqpri si acting a
conmpousd o }?&{}h ? ard Reagent

sel ected frg gr gdp \congi sti ng of

3- Met hoxyphguy! negnesi um br oNi de; - O-Alkyl
(o- Met ho 1) magnesi um br ofri de; cand

chloride to forma magnesi unjisalt;
esium salt w ih_al kyl hal oacet at e,
aryl hal oacetat g, araﬁg§l 20ha\o acetate, and al kal

nmet al hal oacetate; separating and isolating said

conmpound of Forrmula XI1I, XIV, XV or XVI or salts

t hereof 54. ,The process of Caim46 to|mnufacture a
conmpound-~of /Formrmul a Xl | ner eof

conpri si ng 2004/ 062622
PCT/ US20 of Formula IV
wth a Gignar a magnesi um sal t;
reacting said =2 cet aflehnl
aryl hal Oyacet& e to fgrmthe

conmpound of

reacting a compound of Formula IV with isopropylmagnesium chloride to form a

magnesium salt;
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5 hydrolyzing said conpound of IX, X or Xl; separating
and isol ating said conpound of Fornula XIl or salts

compound of Formula XVI or salts thereof conpr I sing:
é&aﬁégzﬁ\%ﬁwwﬂmgs%mgxﬂ%‘% %%8 gaﬂfi’ a]fygﬁa‘ga(r%uﬁﬁg% ?{ﬁ]é(ﬁ]e& um
SBdlbacethR, frdatitalingetd Abldadrgnesi um salt with al kyl hal o
v Rseg et o Sl S G Sk
capgend of Xl I XI'V or XV, separating and isol ating
sal d conmpound of Forrmula XVI or salts thereof. 20 135
52, The process of Claim 46 comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of 3-Methoxyphenylmagnesium bromide; (o-
Methoxyphenyl)magnesium bromide; and Phenylmagnesium chloride to form a
magnesium salt;
reacting said magnesium salt with a compound from the group consisting of alkyl 4-
halobutyrate, aryl 4-halobutyrate, aralkyl 4-halobutyrate, and butyrolactone;
separating and isolating said compound of Formula IX, X, XT or XII or salts thereof.

53. The process of Claim 46 comprising:

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; (0-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl
haloacetate, and alkali metal haloacetate;

separating and isolating said compound of Formula XIII, XTIV, XV or XVI or salts
thereof.

54. The process of Claim 46 to manufacture a compound of Formula XII or salts

thereof comprising:

<
OH
HO O/\/\”/

o)
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reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate or aralkyl
haloacetate to form the compound of IX, X or XT;

hydrolyzing said compound of IX, X or XT;

separating and isolating said compound of Formula X1I or salts thereof.

55. The process of Claim 46 to manufacture a compound of Formula XVI or salts

thereof comprising:

<
OH
HO 0/\H/

O .
XVI

reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, or aralkyl
haloacetate to form the compound of XIII, XTIV or XV;

hydrolyzing said compound of XIII, XIV or XV,

separating and isolating said compound of Formula XVT or salts thereof.
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