WO 2004/062622 PCT/US2004/000805 PROCESS OF PREPARING
ESTERS AND ETHERS OF PROBUCOL AND DERIVATIVES THEREOF
This application claims priority to U. S. provisional Patent Application
Seaars M B0/439,665, filed January 13, 2003. FIELD OF Thckr/us2004/000805
INVENTION The present invention is a process for the manufacture of

esterpreodithesp phiyhued Bpdciesvatiyes ierech thak ess suiB s for
the treatment of inﬂammat??ﬁ}1 ]El‘_p I ar diseases.
BACKGROUND OF THE N%%%Fgg@gieﬁmo. 5,262,439 to
Parthasarathy, which is assigned to 15 AtheroGenics, Inc. discloses .
analogs ofprebpkahivith-ine pased waley sehibibiy iraubichRagicr fgth of
Sthett}gdw?gggy eg&gﬂﬁggje}ge }S\%th ester groups that increase the
it . Th

water solubility of the compouri e 439 patent reports that carboxylic

acid derivatives of probu g& n&g{e ﬁ;ﬁ Iﬁ( ting probucol with an
excess of dicarboxylic acg égr%y ride a%}%r%% ag/ﬁcgziaamounts of
4-dimethyl-aminopyridine at a 20 temperature sufficient to ensure that the

dicarbox i AGil AR 1 JMLUINED 1BSESA00II00R B0 chrs of

anhydrous solvent is necessary, as the anhgdride itself acts as a solvent.
WO BTETET firsgaiyatroietivs Theblieee Rsdstimetisd vflesreaipry

10compd umdektharfdiewdng formula, and pharmaceutically acceptable
salts thereof 25 along with method of use and methods of manufacturing:
RaS /S\R~ / Mee Me ~/xo0 0 --z Rb Rd WO 20041062622

PCT/U52004100080 \@?g ] @IB bT independently
any group that does %gt a vgféely aﬂgc %e esire pﬁ)perties of the
molecule, including hydrogen, alkyl, substituted alkyl, aryl, substituted
aryl, hete F@ﬁfﬁat%@@'%%%w to Parthasarathy, which 1s assigned to

15  AtberoGenics, Inc. discloses analogs of probucol with increased water solubility in

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 probucel can be prepared by treating probucol with an excess of
dicarboxylic acid anhydride and catalytic amounts of 4-dimethyl-aminopyridine at a
20 temperatare 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 salts thereof
25  along with method of use and methods of manufacturing:
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5 heteroaryl, alkaryl, substituted alkaryl, arallcyl, or substituted arallcyl,

and b) Z is (i) a substituted or rmsubsfituted carbohydrate, (ii) a

substituted or unsubstituted alditol, (iii) Cj_ioalkyl or substituted Ci.ioalkyl,
t&YMA4IEEE8 sulfonic acid, (iv) Ci.ioalkyl. or substituted C1_R/alj524(@/000805
terminated by phosphonic acid, (v) substituted or unsubstituted Ci-
ioalkyl-O-@PSiEi-ioalkyl, (vi) straight chained polyhydroxylated C3-10

alkyl; (vii) a{CR2)i;@RGROM WhesdindRdsiingde pengenthhyiixgensdhalely
amino, or hydrox [ e of the,R. 'EH%QE iS, not
hydrogen; or (viil) - @%Zé/éaggg,%v%gﬁ%ﬁgf%égr?/]l?cﬁle%{el%igr&y% or 15g_é%’
heterocycle, an@ﬁ’iﬂﬁ‘@ﬁ@ﬁ&%ﬁﬂﬁ%k@@@ﬁ?ﬁé@r BRGSO R ERERY.

1S Patent No. Ghdiérb:20z1as5ignedtintAl AReod emitsl | Besnptaviee sralkyl;
compounds, corgpositions, method for inhibiting the expression of

VCAM-I, and methods of preparing said _cor%@)unds and compositions.
The paterirepoft& it FPEHSHISEHP titi e phopuliatrdiiedhfigupd ot
quantity of probueaaibistiaiedblliksloliital. ahitetkatybdtiiea n vyt

equivalents of sqglimygiceand SHIet 3 oamiSTRRIAPCIOrAG
de c%lorlde

. i-1
minutes. To the reaction mixture is ad 3 equivalents of an audg

I%r acid anhydrideneah B ebasnboriarrid Gt FoeHtsh R erabratt G-
hours. The reactt@lkyig)qﬂ@jghﬂdamtb (vl skl ta pbhitidd tedy i thoathyted Ca-to
acetate. The aclgous, e 25680 EHLARINE IOVLAGSIAIE FYRL'S

washed with water and then with an aqueous saturated sodium"chioride

solution. The etPicarBiae ENIEH i SU R GiH ralgme STile Sithabituents
gravity or vacu uﬂmﬁhﬁyéﬂg&ndﬁh&@) e&mﬁmmtwaﬁm_@{moﬂﬂphé&rmﬁieﬁ
19y silica get chrgmataataphy Welding,1496.6f g%;%g&feﬂfﬁ;ﬂcfgma%@d- U.S.

Patent No. 6,323,359 discloses and claims m S Of manufacturing a
30 group of contP8tfRis found in the 250 patent. The “359 patent
discloses tiehasatdfo alkiall, pietabsyeioNi dehatGininschad. aikoxide, alkali

ammaRigm AKAXIIR: Y emm e by de i dorm, Akalianstal galts

of probucol compounds and then _reacting the salts with dicarboxylic acid
anhiaEs 2 WRS D00 e BPe Bl tRI SYBRA I gble patent reports that a

20  monoester can be prepared by trealing a quantity of probucol in a 0.1 M solution of
tetrabydrofuran with 2 equivalents of sodium hydride and stirred at room temperature
" for 30 minutes. To the reaction. mixture is added 3 equivalents of an acid chloride or
acid anhydride and the reaction stirred at room temperature for 16 hours. The reaction
is quenched with 1 N HCl and dilated with ethyl acetate. The aqueous layer is
25  removed and the ethyl acetate layer is washed with water and then with an agueous
satorated sodium chloride sohution. The ethyl acetate solution is dried over
magnesium sulfate, gravity or vacuum filtered, and then concentrated. The product is
purified by silica gel chromatography vielding 14% of the desired compound.
U.8. Patent No. 6,323,359 discloses and claims methods of manufacturing a
30 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.



French Patent Publication No. 2.168.137 describes the production of
diesters of probucol by reacting probucol with a halide or anhydride of an
organic acid in an inert solvent with heat and in the presence of a base
stier W4/ d%gkaline hydroxide or carbonate, a tertiary amine Xsr AtSeiedpo0sos
nitrogenous heterocycle. The 0-metallic 5 derivative of probucol can also
be used afrielrBaietichiitatiriditatel Wh3R dowstilbadedaddstometfios s
mamff@@wéalgo@@aaﬁ@ pfo@emp@mggaﬁ&é&%ﬁgdmye%@é%k NOS$in an
6, 141 5591v€n g62t 43? Sz;cmd (@] 01/70§f]57 thﬁ}(ﬂs] aﬁgd}?m
gives good yleﬁls s %Sje% PRI B oY %855
for t%@@ﬁaﬁmﬁ@mm%m@wmw@fﬁmﬁtha
pro%ﬁ%@@ﬁ@ﬂh@;&bﬁaﬁmﬁmﬁé&&%@s @mwﬂogfﬁkeﬁhéaﬁ%u? Itr:S yet
another o 0 resent inven to provide a process for the
preparatlo%%#mos%]g%%g%s%séﬁ rrt?lgnog aeIrRslfoqft pro%apgr&ugroz PR
deridatiibahin Uniriafizeohé. %ﬁﬁt%ﬂ%&@%ﬁtw&%@m@mﬂWDF
THEhHy BN diHNAA @ﬁ@@g&@ifﬂmﬁae preparation of esters and ethers of
probucol G ative | V|ded hat op timi e the amount of
monoeste%ﬂ%%)}%1 %r%\a%g u%t Pl rs%g( uré and |m°f325%3 gre REBr° of
IQea@ém%@swzﬁagmwﬂmmppmm@pbm@@mvmem@gmn
be aiﬁsimaﬂfﬁﬁﬂmr@ﬁed to esters of probucol by reacting a free
hydroxyl- GPR élEllarlll dﬂE [ 0 151‘3 derivative thereof WhICh IS e?%nt a

1Y)
probucol compoun h &t least oneé sub sffxtfuenjiotﬁat |sec1a FETERt Cthat

on tPIERFEE qa’r@eﬁzf&eﬁ% Srdcragsthersntpraimenianedirnbupd dot fioe that

hy drsixithizee vps)mvitht afGaigmaida@agent or a lithium reagent that
jgproduces 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 VB4R OB FRIIEJNYBNEION such as a

saturated or unsaturated acyl halide, saturated or unsaturated carboxylic

acid anhydride. &seluigled Latatupled aeivaled copboxulc 29 ad
ester or other ester-fonning reagen e probucol € mpoundrs CHR

 altefRERE harreidetbanmiairadhe rerring wontstenia ths fedleratec
20probtcokeshé miatmirebiteahaihe boetHyative .

It has been discovered that probucol or a derivative thereof can be efficiently
converted to esters of probucol by reacting a free hydroxyl-containing probucol or a
derivative thereof (by which is meant a probucol compound with at least one
substituent that is different from that on the parent probucol molecule but which
25 maintains the 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 cormpound such as a saturated or unsaturated acyl halide, saturated or
unsaturated carboxylic acid anhydride, a saturated or unsaturated activated carboxylic
30 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 Formula I and salts thereof



In a broad description, the invention consists of processes to
manufacturing a compound of Formula | and salts thereof 3 WO
2004/062622 PCT/US2004/000805 R3 R'5S RR XO OY R2R4 15
WHerdfH/fpsPe2 | R3, and R4 are independently selected fromRE& GFalp 060803
consisting of hydrogen and alkyl, said alkyl optionally substituted by
hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyan; R5 and
R6 are the same or different and independently selected from the group
cons@mg of alkyl, aIIceSnyI andﬁryl all of which E%m be optlonally
substitited By “F.hydro i ‘

and cyan;

2
optlonally sub tltuted unsaturated acyl and optionally substltuted
saturated acylggptionally 15 containing a#olar 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

satm@aﬂylﬁpgamumémtamﬂm@@l aneehesgade wmﬁlﬁﬁg%@
compiaieh IRAGHRY AAARAGL. AR G/ AR
nifro, awino, halo, carboxy and cyano;
R* and R® are the same or different and mdependently selected from the group
consisting of alkyl, alkenyl, and aryl all of which can be optionally substituted by
10 hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano;
R’ and R® can come together to form a catbocyclic ring;
X is selected from the group covsisting of hydrogen, an optionally substituted
unsaturated acyl, and an optionally substituted saturated acyl, said optionally
substituted unsaturated acyl and oplionally substituted saturated acyl aptionally
15  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 polat or charged
Tunctionality;
20 comprising:

reacting a compound of Formula I
‘ o
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4 WO 2004/062622 PCT/US2004/000805 wherein El, RZ, R3, R, 1Z5 and
R6 are as previously defined, with a Grignard Reagent to form a
magnesium salt or a reagent selected from the group consisting of alkyl
wo 200kk3iém, allcenyl lithium, allcynyl lithium, aryl lithium, araficyktithiumusend a
heteroaryl lithium, all which can be optionally substituted, to form a lithium

whBll RFCREHO0RSAlE MAGNaS W SAlRly bieE SpitwithiacanKeastng
selected fram th %Irou consigt ng_ of a.s aturated or Hé_?sa léﬁatled acyl
r da

to TR GECATIRSH O dr S Ate ca{? %'“xngT Scid-anhydn
htMaMl@Maﬂm&m%%@m&@%té@all of which may

het@BHONANY, BE BUBKEUELBYRDR.0¢ mwme&eﬁ%ﬁ{@mﬁel greup
consistjng of protected hydrox alk alken Cplérg I%rt%tected amino,
reaghipg ygid %?@%WE&M ‘L g 3'élng R st RO said
commmﬁndawﬁmmmanmh@mhw %lmtqisoalwmwﬁe@em alkenyl is
fozadO.alaiyli-whereinaeylds &hﬁm&%&%&&m Ak dgyan Rl group
haV| | to 3 rings; wher is CI-18 acg/l ha%% j,mﬂrgereln polar
85’5‘6’(9@}1 r @ﬁhfﬁ’t‘”’r&?(?ﬁ%ﬁﬂ? g%\s% é BB SHTRRS 6F 8pBxide; wherein
groopdoosiyficgaciokentistitickoiy aty Ot (@) Reyl. a8y OCOFORNGeYl-OC

" a0 RBA RN ARM QG INRFRE: wherein Ra is selected from group
conS|st|ng of alkyl, alkenyl alkyﬁ/ ‘f‘él and aralkyl; wherein RP-is

sepaiiiseriy feyl, alkenyl, alkynyl, aryl, alkaryl,
arallcyl and a protectlng group; wherein carboxylic acid ester is C(O)SR";
whegnid diO) O antkyiherein R" is a substituted or unsubstituted aryl or
whesalsstiicted or Gnsubbtinyed alkyl. Xis selected from the group consisting
wheptinyairdget:ianasptionally substituted unsaturated alkyl, and an optionally
wheselpstityltetasatnriagechalkylisgitl odtionglly substituted unsaturated alkyl
wheaeid epyidnaifle ssibstituted batidated alkyl optionally containing a polar or
wherbiargeld:foncliongiityyicioselpgtad tamothg hydupehnsistio®otpexide;

WhancitimaaﬂignsdlbstmdadhmﬂmmmdiaWI(O)R‘I acyl-OC(O)OR", acyl-OC (O)SRY, or acyl-
OC(ONRR;

wherein R“ is selected from group consisting of alkyl, alkenyl, alkynyl, aryl, and aralkyl;

wherein R” is selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, alkaryl, araliyl
and a protecting group;

wherein carboxylic acid ester is C{O)SR”; and C(O)OR”; and
wherein R” is a substituted or unsubstituted aryl or substituted or unsubstituted alkyl.

X is selected from the group consisting of hydrogen, an optionally substituted
unsaturated alkyl, and an optionally substituted saturated alkyl, said optionally
substituted unsaturated allyl and optionally substituted saturated allkcyl optionalty
confaining a polar or charged functionality,

Y is selected from the group coansisting of an optionally substituted unsaturated aikyl,
and an optionally substituted saturated alkyl, said optionally substituted unsaturated
alkyl and optionally substituted saturated allyl optionally containing a polar or
charged functionality;

comprising:

reacting a compound of Formaula I wherein RY, R R?, R®, R® and R® axe as
previously defined, with a Grignard Reagent to form a magnesium salt or a reagent
selected from the group consisting of alkyl lithinm, alkenyl lithivm, allkynyl lithivwm,
aryl lithium, aratkyl lithium, and a heferoaryl lithium, all which can be optionally
substituted, to form a lithium salt;



and an optionally substituted saturated alkyl, said optionally substituted
unsaturated alkyl and optionally substituted saturated allcyl optionally
containing a polar or charged functionality; comprising: reacting a
compound of Formula 1l wherein RI, R2, R5 and R6 are as previously
defined, with a Grignard Reagent to form a magnesium salt or a reagent

selesiedifomdtingioumcansistnaabaloaiinlum, el Aloy

lithium, aryl lithium, arallcyl lithium, and aheteroaryl lithium, al

be of ST O5BOEHETEE PRSI br ddte sevRslrd g atsiarated allyl-O-
magrdfiurelall esdithita gaitsatttradcdimpountiestecitd fomathtogroup
CO”%&H%&Q@@&E(?I%%@ QhHnsataied ﬂ@é&é&?&@%&%ﬂr tf%dg which may

unsaturate yl-O- sulfonyl alkyl, a saturated or uhsatutate 1

alky 2888 r?iﬂm’f}i&*%%hxr%ﬂ%a%%%%%%@w&%m%wpaﬁmof
satupatediar ydsaty raiet) sbaxidecydlhfoviichcrmbymbRliONaY I8, protected
sub%tgpdgg% Q%Qilag a%rﬁ(%%,selected from the group consisting of

protected hydroxy, alkyl, aikenyl, acyl, nitro, protected amino, amino, halo,
protESRBEEAIBORY W HE AL AR Y4 REF vk gindEsiating said
compound of Formula | or salts thereof. 5a WO 2004/062622
PCT/US20041000805 DETAILED DESCRIPTION OF THE INVENTION
A process for the preparation of an ester of probucol or a probucol
derivative is provided that optimizes the amount of final product and
minimizes the amount of 5 reagents used. Probucol or a probucol
derivative thereof can be converted to a monoester of probucol or
probucol derivative by reacting the probucol or probucol derivative thereof
with a Grignard reagent or a lithium reagent that produces a magnesium
salt or lithium salt of probucol or the probucol derivative, respectively. The
resulting 10 probucol salt 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,

S5a



all of which may be optionally substituted. Product ratios of about 64%
monoester (wherein 66% monoester constitutes 15 the expected

theoretical yield), about 13% diester and about 23% unreacted probucol
oVpraliddotderivative can be achieved by the optimized seleetian®tossnooses
reaction conditions. In another embodiment, the invention provides a
process for the preparation of an ether of probucol or a probucol

derivative that optimizes the amount of the final 20 product and minimizes

the amount of re eI ILED O HSCRIEDI OGN DPrebucel dexyatxe can be
converted tp a monpether of prabucol - or probucol derivative by reacting. .
the probucol oF probucor Hrégﬁd{/‘)ﬁ%% TR R ST T S
lithiukhesidehiapprocs desrmenaigidsilmrshitontithinmisalthofpoahiol
ar theprelueeliderivative, respectively. The resulting probucol salt is 25
then react%go\e/&thlag eth%lr fO{HﬂI’] compound such as an alkyl halide,

alkyl tosylate,” Alkyl rESIAT, “STHEF GG h e RiFPavsdssiromangester of
leaviFf§RreLpF BFbiet dsthieiivedmimgtiredbe ntolalbdfonpidiveniaidnieative
optichedyrsulish Gigtadrusal@nisrohersad haLashisves hedesiad .

resuﬁ&ﬁéégmpl s of solvents include any organic solvent that'is inert
under the reac(%l%rﬁ(%g?]o i f(()%ﬁ%?rgplrlg ?c?i e?%%ﬁ?éﬁ%‘?"&fﬁ@r?%&ﬁ%ﬁ HE or

18thy Pt séfsdbanirnetsd sutrrassovemingdrocemschsdins ugingated or
artl)naamdfatéd' %ﬁ%@&,_ﬁh{ﬁfg@@é@{wﬁ%ﬁ?@m ﬁ@%gﬁ; I fiabg word
solv rein Jncludes mixtures ot solvents. Solubilizing
reag%%?ggg%i%éaﬁé?%afég Ldte” E(P %Pi@:ﬁ& FHTEY AP SRR Dsasgent,
1,3-atheémlichenwdeptigrabrsdstipgt/US2004/000805

15engr lcahols or other reagents that could react with a Grignard
reage%aé%(jreﬁ?ﬁﬁlg%ofggcga}e t ﬁéhgﬁ %?E{)Ee/ Vg 37}5?85?@//%@“?@5}8%&?@0"1
carrfEPRuRA drrirmsitesen be pridrecd beltha oninderdseBatiorogemaicargon
blankeidittmike first step of the reaction, probucol or a probucol derivative

solvent, co B Phr e op b erom o o
proﬁﬂ@&%ﬁf probucol or a probucot derivative that optimizes the amount of the final
20 product and minimizes the amount of reagents used,
Probucol or a probucol derivative can be converted to a monoether of probucol
or probucol derivative by reacting the probucol or probucol derivative thereof with a
Grignard reagent or a lithium reagent that produces a magnesium salt or lithium salt
of probucol or the probucol derivative, respectively. The resulting probucol salt is
25  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
30 solvents, ethers (such as THF or ethyl ether), liquid amides (such as DMI),
hydrocarbons (including aromatic hydrocarbons such as toluene) and mixiures
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-



In the second step, the probucol salt is reacted with the ester or ether
forming 10 agent. The probucol salt of the first step can be isolated and
used in the second step at a later time or both the first and second steps
cHfA AKEPIaTE in a single reaction vessel by simply introduciPgrtizesteeosos

or ether forming reagent either neat or in a suitable solvent to the
probtt Sl hndaore ! Kirarratderncthet probucbihahsisturide dnehaally,

addet:dBo keadiioneyessehthab gantalnsihe @hﬁfﬁ]{_aﬂfr@&%?ﬁ fﬁﬂEﬂ:{({jﬂ.ﬂ:{QQf%@ﬁt
either neat or 15 in an appropriate solvent. The first and second steps
can%g‘ggk?eﬁ%%?gét the same or different temperatures, or both or either

can be reabietaiidesTareiB it tERfderatires inBG Hieasraymak Fa iy dars
sarrigittapdh at anyriemperature(s) that achieve the desired results. The

reactions intained at low temperature, including any temperatute to
20 about (?r}E ﬁlgt%%&/%%he _frlé_%ez?r%’ %}%1%"81 ﬂ‘{'g %ré)lﬁ?éxr%& fA oat%ia@r]S mibied
embBHASHEIHE 8T EirE SPeRpER Bretirotethicarsdenibris-raliget of
fromsdietdwid} €dgerparmitenperatoreoaehighesbinsiuding up to the boiling
point of th v, sglecti f temperatyre. depend on the .

) Ereferencg%qutéh%@(%%% 6#?1 fﬁ&gggﬁas e Se%ﬁ%%%@%&%‘g rlé%rz?n%éﬂa};)famng

oilif HoiRes Brotecksmt <k thsfas venwmbe olttedradoateitynchersecomsd step at
reagdats; taneldiebahifkoiwidecsaackpnsanAiies ﬁﬁgé/ﬁhé, s‘iﬁgeﬂﬁﬂé{ﬁh vessel
exo | t actions are used to warm the reaction
R T LA 8 e
undEiveRt I tberrehS Al Bistesnt ivethrprimeoiowianirianethbe
aspeddalf thertaventinnschtlignmby RgeRE 6f Al TlAE AaNEiEe3Rat or

1added.to, %ngtreesa%ggining probucol or a probucol derivative and an
ester or ether forming agent in a solvent, co-solvent, or solubilizing agent

or mixture$HASFEGRY prepphFERIRIND B raEE N Rt the stve ptidifferent
enconmpassessioetodds cthenemifaciuiaaas padRisobfemaa ben sals
e rEQl-faly A AAAUPBHE mf A IURERIH WO R L AR RO
X0 oY The reactions are maintained at low temperature, including any temperature to
20 about or just above the freezing point of the solvent. Tn other embodimenis, the
temperature of either or both of the reactions range from below O °C to room
temperature or higher, including up to the boiling point of the solvent. The selection
of temperature can depend on the preference of the operator, the available equipment,
the freezing and boiling points of the solvent or solvents used, the reactivity of the
25  reagents, and the control of side reactions, '

Alternatively, the natural exotherm of either or both of the reactions are used
to warm the reaction and 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

30  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



R2 R4 | wherein R1, R2, R3, and R4 are independently selected from the
group consisting of 5 hydrogen and alkyl, said alkyl optionally substituted
by hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano; R5

ano Résaxedirze same or different and independently selected feamiéb®./00080s

group consisting of alkyl, alkenyl, and aryl all of which can be optionally
substituted by hydroxy, alkyl, allcenyl, acyl, nitro, amino, halo, carboxy
and (ggno 10 R5 and R6 can come together to fgsm a carbocyclic ring;
Xis seleg¢ a.the ofhydrogen, an optionally

is selected from the group consisting of 3 optlon substituted
unsaturated acyl and an optionally substituted saturated acyl, said
optionally substituted unsaturated acyl and optionally substituted
saturated acyl optionally Jontaining a polar or charged functionality;
comprising: 20 reacting a compound of Formula 11 3 R Rt S OH R2 R4

I whegeln Rﬂﬁe&ﬁﬁ%ﬁé@ggﬂﬁaﬁ AeAnpIaub deined witha

Crrlzlyard Reagent to form a magnesium salf of a reag

g td oWy ouheipd rednys 280t /dbosbscyl
I|th|moaﬂnamylﬁnbmbaikmyldyﬁnmm aryl I|th|um aralkyl lithium, and a

hetegognihithiume Al hichRan R PRIGNANGSHRSIIUIE 9 forma ithium

salt;
con51st1ng of allcyl, a]kenyi and aryl all of which can be optionally substituted by

hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano
10 R® and R® can come together to form a carboceyclic ring;
X is selected from the group consisting of hydrogen, an optionally substituted
- unsaturated acyl, and an optionally substituted saturated acyl, said optionéﬂy
substituted unsatorated acyl and optionally substituted saturated acy} optionally
containing a polar or charged functionality;

15 Yisselected from the group consisting of an optionally substituted unsaturated acyl
aud an optionally substituted saturated acyl, said optionally substituted unsatarated
acyl and optionally substituted saturated acyl optionally containing a polar or charged
functionality;
comprising;

20 reacting a compound of Formula I

=1l I g R3

HO OH
R2 R4
II
wherein R, R, R?, RY, R’ and R® are as previously defined, with a Grignard Reagent

o form a magnesium salt or a reagent selected from the group consisting of alkyt



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 5 carboxylic acid anhydride and a saturated or
ungataraiedzactivated carboxylic acid ester, all of which mayreptienallydossss
substituted by one or more selected from the group consisting of '

P e S o
a rote car a cyan, separating ana isolating Sal ) compoun

ot e A e B B e A it 7 S ing
of hdFsaeRzdrmeptsiaNyeub it ditnihurcatasaliiykiand anopionally

Sl:]zs. tl %Iaﬂs@g@t%@kgtﬁt .r te Hg?flil}%ﬁat%ona.ll @gooﬁtqaﬁ' %ttn%g%% go?g;ygr
| u [ y G Ini !
%haﬁgg’é%ﬁn%%%%ﬁla | %3'?@ . asse%{:%s% #&H{)%’&Fo%"éf?ﬂs‘@ﬁﬁ’g%‘f A
optisHieyseibehicherrn Attt akyiiuahtivamoptionalbriscbs fitutetie
satysaigrealkisisid gotierallysulsuiliediiasaAe s Al and amimo,

optigng(lly bstituted satyrated alkyl optionally containing a polar or
charge ff#gﬁgﬁ%{ﬁf%i%a%% s?ﬁ‘g? teacting.a compound of Formula Il

whe@ifaneRpd Ralaitg RS omi el afd esnprd viowdlytdetirfed; with a
1€Crrignard Reagent to form a magnesium salt or a reagent selected from

the group, consisting of alkyl lithium, alkenyl lithium, alkynyl lithium, aryl
i T s B S AR A\ R, PRI SHP B ikionaly
sub%ﬁ%ﬂé’@lt,eﬁ{}a@wﬁdlﬁﬁm%&f PHsttattigeaiddnbighesiloptealilpr
lithiwbstatiedithsaaemparndrrissdas i amsha Qr iR -LARAIS NG Of

satyrated.or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfo%n;%gf %%?B@%‘tﬁ’%ggé‘f eé:%%cggfﬁ%{’ed alkyl-O-sulfonyl aryl, a saturated

Por uhdateiested ok hoeavip canséiting afuratptioor inwéntitaiedrepoxittd, Aty Hf
Whiaﬁﬁrﬁhﬁyp _'@@%Hgﬁﬁats&l . ﬁ@%ﬂéﬁ@,@ﬁfﬁ Ik %I ' I f{}g d
gro Qnsistin rotecte oxy, alkyl, alkenyl, acyl, nitro,
protec eﬁugr?ﬁﬁg?%i fﬁ%ﬁ%ﬁ%%ﬁg@é@é%@ g%%( Y PBRIRR SRR Sho:
sep%ﬁ?fb%@élﬁfmg said compound of Formula | or salts thereof. 9

comprising:

20 reacting a compound of Formula I 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 alkyl Jithium, alkenyl] lithivun, alkynyl lithivm,
aryl lithium, aralky! lithium, and a heteroary! lithium, all which can be optionally -
substituted, to form a lithium salt;

25 reacting said magnesiunn salt or lithium salt with a compound selected from the group
copsisting 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

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

separating and isolating said compound of Formmula I or salts thersof,



WO 2004/062622 PCP/US2004/000805 In a I" narrowed embodiment,

the invention encompasses processes of manufacturing compounds of
Formula | or salts thereof R'S S R3 XO OY R2 R4 5 wherein Rr, R2,
R8pamd/&Rdsare the same or different and independently selegteghitams dhRos
group consisting of hydrogen and an alkyl having from | to 6 carbon

atoms; Rsmd%x%%@@:mm&ﬁ differentiandindensadsntlselected

from the 10 consi t|n kyl having from | to 8 carbon atoms,
an achuﬂlC%Hv%g from %0 %ﬁn‘%ﬁ?ﬁ% IR aryl; RS and R6 can

come together to form a carbocycllc ring containing from 3 to 8 carbon
atoms; Xis selected from the group consisting of hydrogen, an optionally
substituted 15 unsaturaged acyl Qavmg from 1 tor#8 carbon atoms, and an

optionally-stbs e sat d atyl havimyfrem | to 18 carbon atoms,
said optiomally subtltute u atura nd optionally substituted
saturated E 'nall§ contafﬂlng d or charged functionality; Y is
selegted fro ¢ group consisting of angpii wsubstituted unsaturated

acyl 20 having from 1 to 18 carbon atoms and an optionally substituted
saturated acylRdaving from 1 to 18 carb@a atoms, said optionally
ubstituted unsaturated agyl and optionally substituted saturated acyl
optionally containing a polar or charged functionality; comprising: reacting
a compound of Formula 11 10 WO 2004/062622 PCT/US2004/000805 3
R1 $I8En BRR®RY HOR 3Ok same or different and independently selected from

the group consisting of hydrogen and an afkyl having from 1 to 6 carbon atoms;
R® and R® are the same or different and independently selected from the group
10 consisting of an alkyl having from 1 to 8 carbon atorms, an alkenyl having from 2 to 8
carbon atoms, and aryl;
R’ and R czam come to gether to form a carbocydlic ring containing from 3 to 8 carbon
atoms;
X is selected from the group consisting of hydrogen, an optionally substituted
15 vmsaturated acyl having from 1 to 18 carbon atoms, and an optionally subsiituted
saturated acyl having from 110 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally substituted saturated acyl optionally containing a
polar or charged functionality;
Y is selecled from the group consisting of an optionally substituted unsaturated acyl
20 having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 1o 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 [

10



R2 R4 Il wherein R', R2, R3, R4, R5 and R6 are as previously defined,

with a Grignard Reagent to form a magnesium salt or a reagent selected
from the group consisting of an alkyl lithium, alkenyl lithium, alkynyl
[Laspsdthium, aralkyl lithium, and a 5 heteroaryl lithiumpalwdigheagos
b e optionally substituted to form a lithium salt; reacting said magnesium
salt oglithium salt with a compo nd selected fromsthe group consisting of

a saturated-or thsaturate . idesSatyraied or unsaturated
carboxylicjgcid an ydrlde nd.a satutated or unsaturated activated

carboxyli , dit of whith may optlo ally be substituted by one or
MOres om the 10 group consi 3 gttgcted hydroxy, alkyl,
alkenyl, acyl, nitro, protected amino, amjno, halo, protected carboxy and

cyano; separating and isolating said corgpound of Formula | or salts
thereof; or X is selected frgm the group consisting of hydrogen, an
optionally sybstituted 15 unsatélrated alkyl having from 1 to 10 carbon
atoneey WoRarBo&loﬁaI@ St Bty rewiavsledetitiog within Grfimmrd Reaent

carbotbatomsssaiihaptionalyessdas iilitacd &m%@ )T &JKML@&%@Q{@E@"Y

subg m@ kyj R con or cha
funct% elec ed fro%g ]J%rmﬁp consisti a%(')ﬁl Eélll
P&r Ak GIRG PR{vRY TR tiedo m@mmtand

an amwmmmsmwmmmmw%&md&é@é& SRR group
atOM 5y ng@mﬁye&upﬁ&&%ﬁ afﬁ’&n a%urxt A0y ﬁ,ggaé'y

substituted saturated alkyl optiona ing ap

fu n(?ﬁﬁiﬁ’éﬁ'ﬂfﬁaﬁ@rﬁ'fﬁ s %%%@ﬁﬁ@ ‘ﬁ%@ﬁéﬁb@tﬂd@@ﬂﬁ@mm@mmn

dzl R2xRB, ofﬂhiaﬁmdﬂﬁra@ a@swsﬁmu?dm@fua%rw%jg%ée@ﬁgﬂﬁm

e reage ted from the group

%ﬁf?%%%?%ﬂ%ﬁn A e SRR S
PCRATS fe o Hthium, arallcyl lithium, and a

het@manyhhtma mpl&ﬂnghn@wmpdaﬁd optignallysx st wedde dorm a lithium
salt;
X is selected from the group consisting of hydrogen, an optionally substituted
15 uvnsaturated alkyl having from 1 o 10 carbon atoms, and an optionally substituted
saturated alkyl having from 1 1o 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
20 having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from I to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substitiuted saturated alkyl opiionally containing a polar or charged
functionality,
cOmprising;
25  reacting a cbmpound of Forroula I wherein R}, R?, RB, 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 alkyl lithium, alkenyl lithium, alkynyl

11



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- 5 sulfonyl alkyl, a saturated or
wweatsatied alkyl-O-sulfonyl aryl, a saturated or unsaturated gl QmRerbosos
and a saturated or unsaturated epoxide, all of which may optionally be
subsiliedlivt 08 ML SRIRGIEG IR AIAHRSNSISIG O 1.

otecte fc,

protected hydroxy, alkyl, alkenyl, acyl, nitro, p amino, ha
protSete aﬂc};asﬁbgg’)%/w %%)5%‘@“ R85 10 separating and isolating said

competiing sfdoasnsiiuhorlatsitiereotinia 2ndhembeadiment then the group
inveptignisdepsesanied @ﬁﬁg&mﬁ%ﬁwﬂﬁaa'}g&%{%%r%%%%gg%%_

Form&ﬁa Iliﬁr@alts thereof SS XO OY 'llIl 15 wherein: Xis se
the Groap corerstiff A e BoedrishabRaK end sita eturisstor ated
acylWasiig et oatd. carbonatandsransiamppipadty, sbstinitdny

satusgladhasybhadna Lo oo banaloms. aell apianalin,
substi!t%lt(%edd 0 unsa%%g;ht;eg%acyl and optionally substituted satura‘f’ecf acyl

optiéhalty Contantng P8 B e RIRESHH SRoy s srataderfrom

the growpycepmsiskirigbéancoptionally substituted unsaturated acyl having
1romdpiadd sarhonapmARe AReRIgRA:SYRSIeH. saturated acyl

having from 1 to 18 carbon atoms, said optionally substituted unsaturated
acyl and optionally 25 substituted saturated acyl optionally containing a
polar or charged functionality; comprising: reacting a compound of
Formula NP 228§ esDodimes by raipt s 200400 803hel (Cdsk 1/ with a

Grignanaigagei-ipdatm Arnagnasiwmsalinef-aseagent selected from
the

S >< S
X0 oY ,
m
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;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 o 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
25 substituted saturated acyl optionaily containing a polar or charged fimctionality;
comprising:

Teacting a compound of Formula IV

12



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 5 form alithium salt; reacting said magnesium salt or lithium
salo withvissempound selected from the group consisting of asgfueadethetsos
unsaturated acyl halide, saturated or unsaturated carboxylic acid
anhydride;and a saturated or unsaturated activated g¢arboxylic acid ester,

the 10 gr rotected hydroxy, alkyl, &fkenyl, acyl, nitro,
prot ' W0, h%ect 0 ca and cyan; separating
and isolating igaid compoungof Fermulg}1ll or salts thereof. In a 3rd
embodime i ion i

substituted unsattiyated acyl .having from | i
optionally substituted saturated acyl havirig fxom 1 to 18 carbon atoms, -
said_gptiopally substitut nsaturated acyl and optionally 20 substituted
satu?‘%%e%l %Té / ggt% ﬁ%ﬁﬂ? %’oﬁl Rtam i?llﬁggef)lﬁﬁﬁlsﬁ' Frrgeerarletish Sy, the
comFASRTGRFSHBE RE 2 edhpiduwy, ofkEoiitiany alithyal Brignand] Reagent
to fanaiigImAgRESkm AN TAAGeISAIRESH fﬁQHﬁﬁBSa_ﬂ)c%HQs&&F@i%ging
of a@()glﬂhgplurgﬂglkenyl lithium, alkynyl lithium, aryl lithium, aralky
lithium, an auﬂleter’oa_lryl lithium, all 25 which can be optionally substituted
to fORH B MamsiFa st her Sifemay ratiarrsmitw ithearal Saltithpaup
compasisihgelrciadritom ihaseene sonsisiogalARALIAIed Mo
unsg%ggt%dca%%é\g%ﬁﬁd esat'&"ﬁat%ql% gur}saturated 13 WO 2004/062622
PCT/US2004/00 carboyiic Seid AnyeHted At gL tratsracd
uns&tifFatd @ ahichisaycatoridasibsssted balbof whichenwcioplionadly be
18ubstiupesnsine OptlerRcelaeiSdMIoM.ie rauP RSN amino,
protggg%j @{(ggg}(o)[éc%gylérglker%b caicixl,' nitro, protected amino, halo,

protected car yar sé’pa?’ating and isolating said compound

carboxy and cyano;
of FSHHaES aredning e pmpound of Formula 11T or salts thereof

In a 3rd embodiment, the invention is represented by the process to
15 manufacture a compound of Formula 1T 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
20 substituted saturated acyl optionally containing a polar or charged functionality;
comprsing;
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 lithium, alkenyl
lithivm, alkynyl lithiwm, aryl lithivm, aralkgl Gthivm, and a heteroaryl lithium, all
25 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 ot unsaturated acyl halide, saturated or unsaturated

i3



In a 4u” embodiment, the invention is represented by the process to
manufacture a compound of Formula Ill or salts thereof wherein: X is
selected from the group consisting of hydrogen, an optionally substituted
1Y@ Aaad acyl having from | to 18 carbon atoms, and arropticnalkyoosos
substituted saturated acyl having from. | to 18 carbon atoms, said

optiorrety=slibstitlitehyduis atdratenamyl cﬁ%ﬁs@ﬁﬁ&é@ﬂ&’ﬁ%@@@% lic acid
saturgied A a 1 rchar ed functionality; Y is
R B S e HeEAt e

selected from the group consisting of an o a
acyl ALRERG e El?g%@@a%wmwm@pmw@emmwmd
satutziedragytidvimgpiremt ¢ttmd 8 carbon atoms, said optionally

subs;glggﬁ@jﬂénm H@&%%ﬂ'cﬁﬂl oQBHO?E‘H 1?.(1) |tute s%turated acyl

optionally containing a polar or harged fun naIDtry ¢o fﬁ’fgmg reacting
a compound of Formula IV with a Grignard Reagent to form a magnesium
20 salt; redotird)"saibodiagnesiinvaalbmihepsRMEPHG gofrom the
QrouR SRRRISHNG & oﬁﬁﬁ%ﬁl&%ﬁa&gsmu tt%gra(ﬁngah e, saturated or

unsagurated % oxylic acid an e an asatura &0 6t unsaturated
activatsd st ‘Eﬁﬁ&f&%ﬁ(’@g@n%aw tdiogamyre prbmally bdsiabsdituted
19y omsdrieteweleciegifoom th AYRUMCARSISHRY RBRRAIESISHited
hydreiaalirby PSSR 5B6Y. @'1%%&68&?%%% IR0k Q]%H? BRI

carbox and %ya 0; separating and isolating sali fSrmula 111
or sans %HI@F &0t aﬁds?ﬂhm&m?@ﬂﬁe@ﬁéﬁﬁvéﬁﬂ@ﬁ @@ﬁ@lpﬁ!ésemfemlbg the
processr iy Gargad fiufaoiatdya compound of Formula [l or salts thereof

whetejnsXisthyaraoen t|n of an
1 ptl(})lnallS ubstituted ugrnél%al?urate%‘tﬁac:}lrgﬁn |ng R%icar BYHst
and an op g‘Sﬁ’a h{Pdfethonatrasaih ?é&lﬁfgﬂaﬂhﬁ}ﬁgﬁtﬂwdﬁ@mzm
P Cﬁ@l@i@@%%ﬂ@@ﬁ%maﬁ@ﬂ&ﬁmbmﬁm mﬂaﬁﬂtm optionally

subsitteanseialse P Ad opHangll, RS IED sealed gy

optlonall}/1 contalnlng a polar or charged func iona mprising:

reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
20 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 frorm the group consisting of

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

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

In a 5™ embodiment, the invention is represented by the process io
30 manufacture a compound of Formula 1 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
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reacting a compound of Formula IV with a Grignard Reagent to form a
magnesium 5 salt; reacting said magnesium salt with a compound

selected from the group consisting of a saturated or unsaturated acyl
hald=zoesatasated or unsaturated carboxylic acid anhydride ang-@ys2004/000805
saturated or unsaturated activated carboxylic acid ester, all of which may

optioRatyiae seibshtutashy : o
cor:5|sthh 1 f (iL rotﬁcte ﬁd&fggg alkyl, &5%@@%@91{59 qgtc}%%y%dec%anaﬂy
amino 19% p% (YarBSG 8"3@’7‘%{?‘%‘3 3 4 iustismbtsaid

comp@mﬁéséfg:ormula Il or salts thereof. In a 6a embodlment the

nveniams iepigRRnRd IETGRES 10:40 MROMACEA Sompound of

FSOrm%‘l Il or salts thereof wherein: Xis hydrogen; Y Is se ecte fom the
group consisting of an optionally substituted unsaturated acyl havmg from
| to 1BEEABSAGIIISEVE W optioralhpsulistituted Saturiethacybbavingor a

fromdat&&&@ﬁb@ﬁ@&%@ﬁmﬁﬁ@x&@@&&%%%yﬁ&%ﬂﬁgm%%@é Qd’j‘cy'
and %I y 20 su st{t ted saturated acyl op tlonallg containing a polar

or charged Tunctionanty: c%r%nﬁ??ﬁ?be rSARiRE Sehew Sﬁﬂd?ﬁtel:dﬂﬁﬁl@ﬁﬁ
with 5% ﬁ@ﬁ%@lﬁ%‘g@m@@fbﬂm&mmm@aaaqbﬁomgmgmfonszsung of

1alkylpregoest ligeyalioe Irg pesiym
halide &%Jm%ﬂg}r{?elumyhahdgﬂary %?ﬁagﬁ%%ﬁ%gﬂm%%t i

aIkyImagnesmn?'gIﬁ?yl 25 arylmagnesium aryl, arylallcynyhnagnesium
halid€PaARakeAjinaERssidsrhptive ffdrhdtdibaryinagaesium halide,
all of which may optionally be substituted by one or more selected from
the group ¢onsis f rot ted hydroxy, alkyl, alke protected acyl,
nitro, prote?gteg a%lr}ﬁ%occ)a ‘ﬁ pr%{fg%tﬁﬁe%rgfﬁ% %o ‘?)Pﬁ‘?cﬁssntfégnesmm
13alt; %@P@'&Eﬁﬁ@ %%@Ws&ﬂt Wtﬁtath@mﬁwm:selected from the
groug zansistiag of a saturated or unsaturated carboxylic acid anhydride,

aII of&,\/ypégﬂt%g 0 naI be s.u% stitut ed b e or more selected from
roup cons?‘sﬂt)lng Sf%r ecte Wé]iyaﬁmﬁgrwsﬁ%ed acyl

prot TERE SRhbital 6%@%%émmmmtmﬁd®@mﬂmng
isolattitng Baid Compaunehefshasptdadly %&@Hﬁeﬁ\%&%ﬁé acyl and optionally

20 substituted saturated acy] optionally containing a polar or charged functionality;
comprising:
reacting a compound of Formula TV with a Grignard Reagent selected from the group
consisting of alkylmagnesium halide, alkenylmagnesium halide, alkynylmagnesiom
halide, arylmagnesinm halide, arylalkylmagnesium halide, alkylmagnesium alkyl,

25 arylmagnesium aryl, arylalkyoylmagnesium 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 sali;

30 reacting said magnesium salt with a compound selected from the group consisting of a
saturated or wmsaturated 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, balo, protected carboxy and cyauo;
separating and isolating said compound of Formula ITT or salts thereof.
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WO 2004/062622 PCT/US2004/000805 In a 7th embodiment, the

invention is represented by the process to manufacture a compound of
Formula Il or salts thereof wherein: X is hydrogen; 5 Y is selected from
threogrampaeensisting of an optionally substituted unsaturated agyhybaviigGosos
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 o;i)tigr}all bSL#)Stitut‘ d saturated acyl optionally containing a polar
or charged TunctiSnanty b rSiAYCT e rapested WolkRiigsrso
compBuRaIES SAB I SFoROIOH dVsatithaeGiigreanid: Reagent
selectaglffaaptiae group consisting of alkkylmagnesium halide,

lkenylmagnesium halide, allrynylmagnesium halide, all of which ma
%ptio%rélléﬁ_lsya ‘étesgu%g ituted By 8%@%?”151%%3%%&@3’?&%%@%@1 afe‘lyaoyl
condidtitig B3 firdfeeibdrnieing g atkybtitdbryh pitatette:aeyladitiaying
protersed aminesbalaoie, AIOMBERHASA RN IO IV ARANSHHD:S AL,

reacti id. magnesium salt wjth a compound selected from the group
consgllgtjlgrii%&%3 Féﬁ?é%ﬁﬁ:a%i %ﬁ ydr?&’é?@ﬂ?a?i‘&%’éiﬁ‘ﬁ?ﬁﬁ%ﬁ@é?%?%@acid

anhy@f@es@gberic acid anhydride, sebacic acid anhydride, azelaic acid
1anhydsigies pltatis: acilapbysiide rélmalsic acid anhydride, and acetic
acid anhydride, all of which may optionally be substjtuted by one or more
selected ffom the group consisting of protected hydrtoxy, alkyl, alkenyl,
acyl, ni Q. halo, %rotected carboxynd cyano;
separafing Sorating-sal otmd of Fera 1l or salts thereof. 25
In an 8a' emKbpdiment, the i&%@] is rg d by the process to
manufacture & compolind of Formula llfior salts thereof wherein: Xis

hydrogggf:16 W&2004/062622 PC'r/IIS28Q47000 Y is selected from
the group consisting of an optionally substityted unsaturated acyl

O3
S

with a Grignard Reagent selected from the group consisting of alkylmagnesinm
halide, alkenylmagnesium halide, alkynylmagnesium halide, all of which may
optionally be substituted by one or more selected from the group consisting of
15 protected hydroxy, alkyl, alkenyl, protected acyl, nitro, protected amino, halo and
protected carboxy, to form a magnesiuﬁn salt;
reacling said magnesiom salt with a compound selected from the group congisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
20 maleic acid anhydride, and acetic acid anhydride, all of which may opiionally 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 I or salts thereof.

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

X is hydrogen;
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having from I. 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
coviaiming apolar or charged functionality; 5 comprising: reaGtitgi&o04/000805
solution of a compound of Formula IV with a Grighard Reagent selected
from this glouRiGassBiRe.ah Mﬁ_éﬂﬂﬁﬁéﬂ&%&aﬂﬁ%ﬁ’%ﬁaa ngsaturated acy]
Octagesy, gln{a%qrycagglonge, Te&radecylmagnesmm chloride, '
n-Pentadécylmagnesium bromid  sthiriraLg sbsiined srgHeed acyl having

n-Nofi§ifagnidsraripnrsrriceaid @iephhaghesived tisahtaddesyl and optionally
(2-MethyipnepentiBagn e shHmhRIPRILS; I h Iy 0br ide,
tgrt-%g&%ﬁ@ gnesiumgégﬁloride; gycloﬁ?ﬁ%%rﬁ?&ﬁéﬁﬁﬁ%ﬁe%ﬁm
(1-Methyl-2- g'rop_enyl)magnesium chloride; I-Decylmagnesium bromide;
1-OctsARtag Aivan B arerteoadeb FymylnBgnésiuGhomideagent selected
Dodémdmme@mmm&dﬁ;%ﬁy@g@ﬁ@ﬁé&rﬁ%ﬁw&%@@gm ium
I-Pro&g&;ﬁnﬁa@{}gg&urﬁn@lro&lde;!%i%{)rqpenylmagnesmm.lS ror%tllglse;
(2,2-DimetRy propy(f magnastni chibfde HixfepimagHes drridsmide, 3-
ButeR{ARegMesmsib diiils; 1-Fentyhaegiestuomitioridel Bragnesium
Meth&‘mm@y{mWWﬁe_ﬁﬁﬂ%S@M%Hﬁ@'@%B%@X@ﬂg‘%%gﬁ%g}omide;

chlotides,. Imagnesium bromide; | -Hexylmagnesium [
Viny?f%gg n%g%gr%/g%ﬁfon e;o%lﬂ%ﬁé@ﬁfﬁ%ﬂﬁﬁﬁﬁrﬁﬁ%%@ﬂrﬁ“
chloMERFSRPFSEYtkan Helsride &ortioagestimtmmbhe sionyhragnideim
Allylbragides i pidarenmsien SRR GRWHB NGRS AION IS bron ide; sec-
Isopwg%g&%slﬁjgﬁlg)r éniqlg'oc%g%glhex%lmagnes’lum chlori ei'D':1 )
Cyclohéx agneslumrbrC)mlée‘? PRSI A RIS BrgrFRpRny lmagnesium
$3ob gitesiiimebibmed maytsing olisiide briapisiEnagnesiom bromide; 3-
2-BLlI|iytﬁn§13ﬁ%aE$Eﬁtﬁ)6@c5ﬂ:iﬂ€;; ﬂ?%fﬂﬁh@éﬂ&%&%ﬁ&%&oggde; |

Met iym_ jodide: n:But sium chlorige; . .
B L R d ot Pl o
Metl’r’sﬁ’?ﬁﬂ REERYIEPRIAEe foferrrastragirebiomidaVinglactingssaidhloride;
maghtigimngmsityiiricampoundrekastamiem:e.grauR FARSISIAGEL.

ucGil i ride .glytaric acid.anhydride, adipic acid anhydride,
22u b?ﬂlﬂé(i%%ql %ﬂ%& el g’e%ﬁ?g%a S ERRY RS, B R saesRRy e

phthaf- e astsy iR roge: Ao hsidmaghsaividehlamideacetic acid
anlhwdm?@wmiabzmawagthpmﬂyla@gﬁ&zﬁi&i&q@zmﬁil Siym
selegledifromsihg consisting, of protecte roxy, alkyl, alkeny
acyl nitroF’protectg%g%gr%ﬁ%f aflgf%%%%é% 85%%5?5}2{%?&7%;
Propylmagnesium bromide; Methylmagnesium iodide; n-Butylmagnesium chioride;

25 n-Butylmagnesiim 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
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,

30 maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substitnted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amina, halo, protected carboxy and cyano;

separating and isolating said compound of Formula TIT or salts thereof.
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separating and isolating said compound of Formula Ill or salts thereof. 17
WO 2004/062622 PCT/1JS2004/000805 In a 9" embodiment, the
invention is represented by the process of the 8th embodiment wherein:

Xisohyoregen: Y is selected from the group consisting of an opgioRAYYy4/a00s0s
substituted unsaturated aryl 5 having from 1 to 18 carbon atoms and an

optonally sybskulgdaguEI ARG, fom 018 carton o

said %%ionally substituted unsaturated acyl and op Ff)nalPiocseﬁ% _
satuFHRY RSN SPEE#HKIly containing a polar or charged functionality:
comprisingrogacting a solution of a compound of Formula IV with a

Gfig?%‘ééf%@e’é%h?&!@g}&% C%QSIE%EE cgﬁ gn%r%o%acf‘f)ﬁ:]sa?ﬁ:t%%%géns aturated acyl

glethylma nesium bromide; Octadecylmagnesiu

etrHEE TRaGhEstd FrENbFioms AfiBhyHeagcsibstitbldritkated acyl having

8ct>l§h$ag ﬂﬁgmbtﬂmrd? éﬁdﬁﬁeﬂ@m@wﬁsfﬁﬁm&@mﬁu alleg?ajﬂeﬁpﬁonany
yelopantyhnagnssivm bromids: ter:-Pentyl magnesium chloride; .

Cyclopropylmagnesium r(?r%?de,ylt-cD%aclynaa %%?ﬁfn%%%ﬁ(?c?é]?c{mnﬂﬂy’

1-O§ﬁﬁiﬁ%sium 15 bromide; Dodecylmagnesium bromide;

sec-Butjigagresirlchionsten2F DineiiviaeRBagnesisenchiaHde:;
wHe@Mfﬁé%@&ﬁJlémﬂ%%&h%ﬁ%X@i@ %?()Szlnlilgg;(g'cltggdcelm esiiim
2-Methylpropylmagnesium chloride; 1-Hexyhnagnesium %Fc_)m €,

EtylIfag s ramerssirsBinrdsgnsimimesmetitebromide; n-
IsopPopiasgsiesiuhiociio @b dsipropyinagpesium Beamise;
Cyctohespdmagnasium.20.6hiRr lééﬁip%é{%%ﬁexé&”ago%?o%&m bromide; |
_Pro‘E[) I{na nesium bromide; Isobutylmagn slulr%mbrqmldeé;

EthyRiagh ﬁ&%ﬁ%?&’ﬁﬁb‘é‘?%é%&iﬁ%@éﬁé@mmm@; 1-Octylmagnesium

12-Piopyiidrafodsipimdgromidehbetyinatngsiimdeaideiloride: (2,2-

n-Byimadpepbimaiaids i RuMmagns sl bramide; .

tert-lﬁut ma nes%m chloride; and Metgggﬁg%gr%gﬁ?'ﬁm% Stide to form a-

magries| %{??§%Qéﬁﬁ@%1%ﬁ’é@ﬂﬁﬁ‘§ﬁlfwﬁa toltybompesium

seléetadideoRitimgresprchisisfin g-blostieeiniereidtaphygdride, glutaric

acidaphydrsenadinicacichan g‘kg,gﬂ beric, acid. nQ%dlri e, sebacic

20acid ﬁnh o.lr{:deI gzelaic acid ar% nde%hﬁ%llc aogﬁ?eein %’#ggmrﬁ eic™

acid aRH U aE AR s P S dR ] o pisrepRTEABEYRIistionally be
Isobutylmagnesium bromide; Bthylmagnesium bromide: 2-Butylmagnesium bromide;
2-Propylmagnesium brawide; Methylmagnesium iodide; n-Bulylmagnesium chioride;
n-Butylmagnesium bromide; tert-Butylmagnesium chloride; and Methylmagnesium
chloride to form a magnesium salt;

25  reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
aphydride, 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,

30 alkyl, atkenyl, acyl, nitro, protected amino, hato, protected carboxy and cyano;

separating and isolating said compound of Formula T or salts thereof

In a 10™ embodiment, the invention i represented by the process of the 9%
embodiment

18



substituted by one or more selected from the group consisting of protected
hydroxy, 30 alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy and cyano; separating and isolating said compound of Formula
[Wvor sadtsstiaereof. In a 10th embodiment, the invention is repiqsenieshDysoses
the process of the 9th embodiment 18 WO 2004/062622
PCTAIS28P4/000805 wherein: Xis hydrogen; Y is selected from the

grou ?S%'SJIS“”  of an optionally substituted unsaturated acyl having from
| to 18 Earborratoms and an optionally substituted saturated acyl having 5

from ¥ 1o seBasedifom tho ansyseddsoptio nally gidstilitecbyunaat iates A heyl
and apiiapalsubitvinthoaiuiated an oRiapal soRlaA APOLOL,

(éhargredf cfionall}lt ; comprjgln% reacting a solution of a compou
ormula NAWith % éﬁiaﬁgﬁdsﬁ SHEoeYE R byRsthe ed ey codgintivebi
MetHirfiggitd simislonidetion@itytmagitesipold Orehlesidiefimctionality;
(2-Meshypsiapenyl)magnesiumbromide, Cyclopentyhnagnesiumbromide;
tert-Peent%I ma n{?siu chloride; %/cloprop Imagnesium bromide;

- OUE RS 1R U A8l CrihebReagont selected
(2,2- i e giion poimsbigneSilsthdniagide - Untepiid nannasimmebemide;
1bPertyhiRrg (@Mb’tﬂfﬂdﬁm QS8 naMathv Gf&ﬂé@é{‘ ﬁgﬁ’?éﬁ@hﬁég%%& Lromid g

-He%ﬂrpgprfsmm brom@e;iﬁth Imagnesium ch e;hl .

PropylmagneSitim chioride! o SRR Re e Rids: 1-Octylmagpesium
Iso pm@wﬁqa@tfe‘@mﬁzaﬁmmmh@db i&xyhinegngsipyetigiteam chloride; 1-
CyC|HB@¥MH&%§&§'Hﬂi‘ﬁf@éﬂ%b@%ﬁ¥ﬁ&ﬁ%ﬂﬁﬂ&%§:g@@ﬁfﬁopﬂma@esmm

Isobutylmagnesium bromide; Ethyhnagnesium bromide;
2-Buty r%n%%%&%r%ﬁ% ?ﬁéﬁlﬁﬁtﬁgﬂ}?&?ﬁ%@ﬁﬂag;n’
Ijetiytridgnesitirmicdidde; lsBuylmagnesiomdhiddideemdpylyhargaesium
bronpidesidertRISNRARSIIL 2 SHMer @ﬁx&%%%ﬁ%&ﬂéﬁ%&i\‘d@ 1-
chlogide L%lgor@s? mgf%rrl}% lum galt' reacting sai maggnesmm salt with a
compound selected from ﬁ]é%%ﬁ%ﬁ%@?ﬁ?@oﬁ“@u s Ry eRie;
glutarB B aarisiram dentdipe et unmedivdebsubés) O adiginaphydridedide:
sebacEugeichanier deorarelain.awh anbydrids.phalisagit aphydride,

i R R N S
reacting said magnesium salt with a compound selected from the group congisting of
succinic acid anhydride, ghutaric acid anhydride, adipic acid anhydride, suberic acid
aphydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be

25 substituted by one or more selected from the group cousisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyamo;

separating and isolating said compound of Formula TI or salts thereof

Inan11® embodiment, the nvention is represented by the process of the 10
30  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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25 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

Feomudadiber:salts thereof. In an 11t4 embodiment, the iNnVeNniigR iS-a04/000805
represented by the process of the 10th 30 embodiment wherein: X is

hydregeni ¥% @%@43&5%%&&%&953 %895%&1@9 of Al 'egi iag:ngal.lg/% gpijpnally

subsg%tg%tugusaturtaéed acyl having from 1 to 18 carbon ato
optionafly su ST asrl PRsaek srRaiRg 2Ry v ey duombBeetmality;
PCTAISPRTZ000805 from 1 to 18 carbon atoms, said optionally

subsHiauatt uasaivizied anand anonalbneuhRildsd sl A,

%ptiolpallzll}/ containing a polar or charged functlonaﬁty; OMPIis

IS8 EIONB BT SF =S5 Rimesvetin, Rt Reagent selected

a solu
5 froMatheiggroay Dongisting diom@et Pinagaasiinmenlonge nlBropylmagnesium
MethylreRre Ry ium.hremise; Ethylmagnesium chloride;

n-Propylmagnesium chloride; .Isopropylmagnesium chloride;
Isop?§%W%ﬁ Sitl fSW%;%Bﬂﬁﬁgﬂﬂﬁ%ﬁ%ﬁﬂﬁﬁl%Im%magﬂeﬂm
MetHgthdagnBsipimagsetivie; rhBudghieaghegivnmekioridaloride; and
fert-Buhagnesivatnbianids ranth 1. Mesiyhnagnesium chloride to form

a magnesium salt: reacting, sajd magnesium salf with a compound

celo ST S L O e PR el e s of
ac?g %Iﬁﬁy@rgiﬁ, W@nhwﬂdehﬁhﬂermmdgﬁrﬂwﬁgd% ﬁﬁjlaﬁlé:i&id
acid aal dride, _male
mcid e, e acei S de i TRl AT s,
15 sﬁlbset%&féd yyoneeb?nrgng?gugéf’é%?é‘ﬂyﬂ%‘?ﬁ eGP Sespratiorsibr be
Igroterbeitigdibsope edkylaitbetyd faoythniropreiscieg epinectbaigdroxy,
proteBigd By Ak B0 SARRIANNAA HIRRIA NG RAkEemRRund

Forrgéjlgrl lors lgglg%%reo aln a 12th embodiment, the invéntion‘is
represented by the procass srPiRe 6 Fagrainbbansilsikeretein: X is

hydrogen; Y is selected from the group consisting of an optionally
substitutedn Bt e AGH! the invention is represented by the process of the 11%

20 embodiment wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted wnsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 fo 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
25  substituted saturated acyl optionally confaining a polar or charged functionality;
comprising:
reacting a solution of a compound of Formula IV with isopropylmagnesium chloride
1o form a magnesium salt;
reacting said magnesium salt with a corapound selected from the group consisting of
30 succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid aﬁhydride,
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, atkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
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having from 1 to 18 carbon atoms and an optionally substituted saturated
aryl having from 1 to 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally 25 substituted saturated acyl optionally

cartating apolar or charged functionality; comprising: reactig.R SRIHHIRRKos
of a compound of Formula IV with isopropyhnagnesium chloride to forma

magpesi ; %HEQ id magnesjum salt with a compound selected
from%%z!%%gggggﬁ)sistinga%%G%%lpggggon%gﬁ}%ﬁ%%sr‘i‘gﬁ?hﬁ?ﬁ?gric acid
anhydride, adipic acid anhydride, suberic acid anhydride, sebacic acid
anhydride, lazelafteatictimnhydiicieyatihalicaeisanhydida - naleimcigs
anhygdrigleiand aastig acid anhydride, all of which may optionally be
substitutgd by one or more selected from the group consisting of protected

hsydre&‘ﬁ “lkenyl, acyl, nitro, protected amino, halo, protected
carbddp asehueyah ooy BvitQ R604/H6READRGIIHSROAMRRIE 2BRituted
sepayaling.and; ' id.compaund.of Formula lll or salts thereof. In a
13th embodim% rﬁgﬁgﬁ(@gﬁgg is re%ggg)e%st’es r@ﬁaﬁ%gtﬁ(r{g%s%%?%%n a
embSHITHER TrurEs sk oRiRyRlFD Byt apekm wathe cedyhbaiormitrom

[to 16oognixmeatoms or an optipnally substituted saturqted acyl having
tomLata-CaRRRR BHAmE It SPMAIRA APVl ANS SRAna SRS
saturated acyl optignally containing a polar or char AR CHORAT y:
comb‘ﬁéﬂ’@?fﬁgﬁ?ﬁ’fﬂ’léa}%solution of a compound of Formula N with
isoprepyingagilesigmsbintoritievith fosmp@umBgnesit Moselts Qa6 iBg$aids of
magResiHMsa - eTaetele from the group cansisting of
succinic acid anhyglzriilgé% glutaur%iic':a %‘éﬁ%@%ﬁgﬁﬁ%@a&%%%%g:%h %fl %r?&%iide,
all ofv%ﬂ}éﬂa%%%lﬁ%ﬁﬁwbﬁ%@%gﬁﬁﬁ%ﬂf BPGrelesiehEpedbtezean from
Ithe growistibs cOpsistind lyfiprotedtet] A xyyalkto Alkanstbianthnd iy,

proteetad:aMing.fa10a §595ected carboxy and cyan; separating and
isolatin%?said compound of Formula Il or salts thereof. In a 14a’

embSEIHLRE 3(?\@?5%?1% g syEprREbAtEaTBY I srosisshestahe 13°a

In a 14" embodiment, the nvention is represented by the process of the 13

20 embodiment to manufacture a compound of Formula V or salts thereof

R

comprising:
reacting a solution of a compound of Fornmila IV with isopropylmagnesium chloride
to form a magnesium salt;

25 reacting said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or sals thereof
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20 embodiment to manufacture a compound of Formula V or salts thereof
s\/s1 OH HO 0 0 V comprising: reacting a solution of a compound of
Formula IV with isopropylmagnesium chloride to form a magnesium salt;

25 eeslingsaid magnesium salt with succinic acid anhydride; SepaiRliNgsos
and isolating said compound of Formula V or salts thereof. 21 WO

2004/0626 5204 a 15th emhodiment, the mventlor&lls
representeﬁggs:1 %%rocesi@%%ﬁg‘%% hen er)é’S en &eéjﬁ%ﬁét?ﬁ%
compPBURABPR e B e %ﬁﬂ%‘ﬁﬁ‘é‘i‘é@f Homperlovde safs demspfising: 5

reacting a compound of Formula A\ Wlth iSO} ropylmagnesmm chlorlde to

comprising:
5 reacting a compound of Formula IV with isopropylmagnesium chloride to form a
magnesivm salt; '
reacting said magnesium salt with ghutaric acid anhydride:
sepa:ating and isolating said compound of Formmila VI or salts thereof.

10 In 2 16™ embodiment, the invention is represented by the process of the 13™

embodiment to manufacture a compound of Formula VII or salts thereof

< i
\il

comprising:

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

reacting said magnesium salt with acetic acid anhydride;

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

In a 17" embodiment, the invention is represented by the process of the 13%
20 embodiment to manufacture a compound of Formula VIII or salts thereof
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15 magnesium salt; reacting said magnesium salt with acetic acid

anhydride; separating and isolating said compound of Formula VII or salts
thereof. In a 17" embodiment, the invention is represented by the process
ofythendsth39 embodiment to manufacture a compound of Fg@%%{\é%%{ﬁ
salts thereof 22 WO 2004/062622 PCT/US20041000805 S S O f )
VIII wherein R7 and R8 are independently selected from the group

consisting , aralkyl, Si(alkyl)3,

protectg ‘ Vi ’ 5 comprising: reacting a
. . ) :

compound @ ¥ 5 yagnesiufn chloride to form a

magnesium|pg [ ium salt wigh acetic acid, anhydride

substityiee ' chamjnd; 18.se ing and
Il or s%lts thereof In an 18th

a compound
selected from the group consisting of ah optionally substituted unsaturated
acy| WEGAIGRframf X @crsdenspisnientsatehionntontronmtigrsishetinftadrogen,
saturatbdligylHaniigu ftomikio SQIRANOR ALRMRS c#BisPRICHAY. and

sub%@ngﬁsaturated acyl and optionally substituted saturated acyl
ptionally. containing a polar or charged functionality; comprising: 20
reactifgP4¥tution of a compound of Formula IV with a Grignard Reagent

selentexing erpappmaghtsunhiElideaobaisrpanlsrenasivm halide to
forma magnasim salt, wherein said arylmagnesium halide and

heteroarylmagnesium halide may optionally be substituted by one or
moré‘*é%%%r“@@ froRRHE Gt Boreisned! orbrérderststituted by a protected or

wnprotected aming;
10 separating and isolating said compound of Formuiam or salis thereof

In an 18% embodiment, the invention is represented by the process to
manufacture a compound of Formula ITT or salts thereof wherein:
X is hydrogen;

15 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,
cormprising:

20  reacting a solution of a compound of Fornula IV with 2 Grignard Reagent selecied
from arylmagnesium halide or beteroarylmagnesivm hatide to form a magnesium salt,
wherein said arylmagnesium halide and hsteroarylmagnesium 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

25  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 anbydride, phthalic acid anhydride,
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hydroxy, alkyl, allcenyl, protected acyl, nitro, protected amino, halo and
protected 25 carboxy; reacting said magnesium salt with a compound
selected from the group consisting of succinic acid anhydride, glutaric

aaid ankyeiide, adipic acid anhydride, suberic acid anhydride, SERE%IE oos0s
acid anhydride, azelaic acid anhydride, phthalic acid anhydride, 23 WO )

2004082024 PLly4i52004/000805  maleic.aci dride, and acetic
acid anhydride, alﬁg‘ﬁﬁhﬁ%ﬁ %%agy %6%8%%1%1%% agL%n {‘é&%ﬁ%@%ﬁ Rfore
se|e&‘é]?f FoRE Thams B EbiRslA Grom the taete d tngiikorye pikhial kedyky,
acyl, Ay ,al@emmégl caeéi,mitﬂm@had&dﬁfﬁiﬁﬁ, n%@p@r&af%%&%&ml Gosano:
sepagatingsanchisalatl id compound of Farmula 11l or salts thereof. 5 In
a 19a‘élém%§%]ime%t, %ﬁ}ggi%%gn%%ﬁ%nregfgggr‘%%@%? FAS Sheseaks to
manufacture a compound of Formula Ill or salts thereof wherein: X is

hydrogen; $his K8lectoutiirom theigrawp:cRRsistingRf Brunionally,

substitiiedHpsalHa! rd@aving.fr to 18 carbon atoms and an
optiogg%léﬁubstitute saturated acyﬂ?g\rnsr%pégﬁo W%e’ieén(:arbon atoms,
i

said A5 Cubstituted unsaturated acyl and optionally substituted
saturétiedeteciddoptionbilycontaining eopetaipabea aesiRationalitid i
goMp HERACID gL SOMRRUN. djglornaul%fv it rignard. Reagent
Sele%%‘%ﬁ?gm Al roup L Qong%éfg%%(g@f on. ys%sgt%e% saurated acy?gawng
3 ST LB ARG L SRRl ARGl oRted eyl and opionaty
methylptisrgdrragniediuml bpoonidiy,nfubioaJenehexyphe Alsaggsium
bromiglgpissfgiuoro-2-methylphenylmagnesiumbromide; 3,5-Dimethyl-4-
metr}gx henylmaﬁﬁsium bromide; 3-Fluoro-4-methylphenylmagnesium
bromide; 3B R RS R s TP g Reasam selsieibiom the group
13-Thiensjitiagridstihieioditleo2fhaafnasoevuatiesophe Dy magnesium
bromides; bt iisanhenAmagRrRiig Riomide: fum bromide;
4-M%t_ i)x¥-2-me vl henyhnagn’esiun’?éérorﬁ?g%;o_ : honylmagnesium bromide;
Dimathe R BREN %WWW%HM%%W&yImagnesium
bro W@PWMIAMMML Wlﬁbi@rt_idﬁéthylphenylmagnesium bromide;
(- me B AR RALTMAIOEHTL A UF%vide 2 Mhienvimeenesium odice;
283'f|§0§{3'4"'ﬂe [0)'¢ % enyl)magnesium bromide;.2-C o10- -%ﬁ%ﬁ%ﬁg‘a ’
Yasitirhiuoro-4-chlorop enylmagnesium bromde;3,4,5-Triﬂuorophenylmagnesimn
bromide; 4-Methoxy-2-methylphenylmagnesium bromid e; 2,4~
Dimethoxyphenylmagnesiom bromide; 2,3 -Dimethylphenylmagnesium bromide; 3-
Methylphenylmagnesium chloride; (4-methyl-1 ~naphthalenyl)magnesium bromide;
(3-flnoro-4-methoxyphenyDmagnesium bromide; 2-Chloro-5-thienylmagnesiom

25 bromide; 3,4-Dimethylphenylmagnesivm chloride; 3-Methyl-2-thienylmagnesium
bromide; Pentamethylphenylmagnesium bromide; 3,4-Dimethoxyphenylmagnesium
bromide; (3,4-Dimethylphenyl)magoesium bromide; (3,5-
Dichlorophenyl)magnesium bromide; (4-Fluoro-3-methylphenyl)magnesiom
bromide; 3,4-Dichlorophenylmagnesium bromide; 2,3,5,6- .

30 Tetramethylphenylmaguesium bromide; 9-Phenanthryl magnesium bromide; (4-tert-
Butylphenyl)magnestum bromide; 2,5-Dimethoxyphenylmagnesium bromide; 3,5~
Diftuorophenylmagnesium bromide; 4-Chlorophenylmagnesium chloride; (6-
Methoxy-2-naphthylymagnesium bromide; (2-Methoxy-1-naphthyDmagnesiom
bromide; 3-Methoxyphenylmagnesium bromide; (3-Chlorophenyhmagnesium
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25 bromide; 3,4-Dimethylphenylmagnesium chloride;
3-Methyl-2-thienyhnagnesium bromide;
Pentamethylphenylmagnesiumbromide; 3,4-Dimethoxyphenylmagnesium

bieguaedDimethylphenyl)magnesiumbromide; (3,5- PCT/US2004/000805
Dichlorophenyl)magnesium bromide; :

(4-Fl uesium bromide,
34 lel)géh%?g enyi%e?b gn I%?,%lnﬁﬂlgl b}(g%d%, fpMethylphenyl)magnesinm

Tetra ﬂﬂﬂpﬁ%ﬁ&@%@hﬁ@%ﬂ@l@ﬁm&mmwmagneS|um
bromlﬁme(ﬂylﬁﬁnﬁ}t&&(@ﬁﬁﬁﬂmﬂhf(&@ é%yl]gnaguesmm bromide; 4-
|

2,5-04 l{g QRhenyhnagnesi romlfm uoro henylmaghesium
bromide: Eé?lc eny%nagr%slt?)rﬂné}ﬁ bromide; 4~

I\ﬁeth%@ﬁfl WWWM@%@W@@M@QWYIma@mm bromide; (2-Methyl-1-
(2- Maﬁbmhyi}m@bmﬁh)mﬁmeszm Ryimagnesium

bro en 24 WO 20%3062622
| PCT/U§ 04100 5%)6 Fom e%(:&a{n BB R BRrlgR Qmide: (-
bronrye s mReyivmagmadi irt-Oittimpdioxyphenylmagnesium

]% Flmmmm%m%@ﬂﬂmrma Q’tt?r—]l\)flgﬂgb lhenyl magnesium

im e nesium e y ylmagnesium

bromide; 4 p%]&ip%e% eﬁr‘%’glﬁé%r%m f—%ﬂ@fﬁﬁ% fuerpide: 4-
bronﬁa]én ngﬁm%mgyhnaguesmmbmnnda 4-

2 NWﬁm@@%d@m@ﬂakn%@%&m@%%lﬂ%gﬂeﬂm
ro magnes

Ethgii)lph%ln fm%l{%g%% n%ﬁl %A’Iﬂ\lﬁjeotﬁ“[ﬁﬁn@)%lé’ﬁ?ﬁﬁ?%%ﬁﬁ‘m
bronpgu{a: }e W@WW@WW@Pﬁmﬂmagneslm chloride;

13,4- WHMMMWMMWIMM&% chloride; Phenylmagnesium
3-Flyorophenyhna bromlde Me hox phenyl)magne%c,lum 10

bromide; Phenylma Viodi (Ie"f‘fl
bronag - SeEs H%%%Pfiﬂ‘éfﬁ% ﬁ?&)ﬂﬁ’éﬁ?ﬁﬁﬁgﬁ@sﬂ@lw@im&e group consisting of
fn Thiewytinagdesiythibsosmies: wwwwmgﬁ%m@rmgm
esiymagne 0 rom
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BroreigcisRidrpaIdpy g rissicitsHsidide; 2l Mothigipenyiricgiie sitim
chlosidstithedibl hirophernydmagrasiim: brop ideRe M Ragnes iy,

chlo Imagnesi omide; (4B henylyl)magnesium
brorﬁ% %E%?r%%ﬁnw%%r% utre:égaﬁmm% mg%géJ é ﬁ?@&ﬂa&)\ﬁ{ha

comBBHAtrs SR rapHes A é‘ﬁ?%‘ﬁ%@fr@gﬂlq@ Bt cstﬂd@mﬁmracnfd anhydride,

glutaric acid anhydride, adipic acid anhydride, suberic acid anhydride,
2sebacic a3yl aas e A6l anhyside, phhalip add anhydride.

e process 16

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 optionatly substituted saturated acyl having
30 from 1 to 18 carbon atoms, said optionally substituted vnsaturated acyl and optionally

substituted saturated acyl optionally containing 2 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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20 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

ainau e Brotected carboxy and cyano; separating and isglating saitheses
compound of Formula 1l or salts thereof. 25 In a 20th embodiment, the

inve E;eld by the pracess to manufacture a compound of
Forrr?%%ﬂf’@gfg@g?a ereof W H e[}%él%*ﬁg?) R PO ES LS TRs: Fhves
grouf’ BBHE Yé?ﬁf@%?%%%ﬁﬁﬁ%ﬁ&@l%@smm@mmmwommymg«from
| to 1gxmmﬂmm@msgaeuﬁmﬂpﬁaaqiBﬁéﬂﬁﬁiﬁ%ﬁ%ﬁ;ﬁﬁ&%ﬁ@é&%@?&ﬁ%@ﬂ

%‘Eér?%ﬁ?sﬁfﬁ’f%st.tﬁ??ﬁt% T g e e

edfinctemaiy) p@%@%@m@ammmmmw
with hr@n@qwd-mmgm@el@wﬁwmﬁ%ﬁﬁ@m RRODS) gnesium

205(34/06262’2 e %mﬁ‘i‘%é%v%ﬁﬁ%ﬁ&ﬁlz S

2,4-[SHrEd o QpiRimyhkbred ?G%ﬁ%%ﬁﬁdée@lge m-Methylphenylmagnesium
Dlméﬂmhemﬁmﬂgmsmwmﬁﬂéﬂhﬂ%%%hﬁi@ﬁ i GRipnisle:

13.4- Dims; 3}};@{%6%@%%%1 rml%”dfﬁ%em? gmay hy }l)rlga nesugm

bromide; eny agné3|um

(3,4 B omianinhee %ﬁﬁ’é%j}‘i‘@é%{%‘lﬁ?o%ﬁd@e@ﬂenedmxyphenylm&gnesmm
2,3 H’Wﬁ(mmmmﬁﬂnﬁ@mi\iﬁ\H?fﬂﬂﬂ!é’@henylmagnesmm iodide; (4-

(4 toﬂﬁ;&%}p&g im %

-r%lba ethoxypl e% mgf:'ﬁr?esm I@nggéth?}l% %&%ay%ﬁmmﬁ%gﬁ’hdé’swm
brom VRS YRSt n%xﬁﬁ'?&‘@ﬁ%ﬁﬁﬂ%r@fﬁﬁééﬂ 4-Methylphenylmagoesium
102-Métoyifshehydyinagussinnahlohituidel (RbyRineHRheaERIpESHIM
brorﬂg&éﬁu%gmylphenylmagneS|um bromide; 4-Ethylphenyhnagnesium
bromide; 4-Phenoxyphenylmagnesium bromide; 10
2,6- ﬁﬁﬁ'éli‘ﬁ% W%%%SWMHWMMmmM of
bromsigein{dadgoptopsitichgohimagh asivady, Qﬂﬂﬁl@acxd anhydride, suberic acid

3,4- Mﬁ?@ﬂl@é‘ @%9&3&&@ M@@ﬁ%e%'&rgc zpcr% nde hihahc am% aélgytaﬂde

&A o-Meth oxyp enyl)magnesium Bromi Restuin®(o
et RGHTS AEA A MmCWBWHM%Wthmmm be
bromv@éfﬁmbﬂmmgnmmd@raglﬁdﬁ @c"@@ﬁﬂ?@ﬁ%@@ﬁé%&%ydmx%
Qh@ﬁ FQ I’}g&bu Phen um cnjoriae; an
Phené/ magneiglur%gbromlgéoj{%t% MS Bald ol Gatbory anl’H cyano;
parating and 1solating said compound of Formula I or salts thereof,

25 In 2 21* embodiment, the invention is represenied by the process to
manufacture a compound of Fornala 11T 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 substifuted saturated acyl having
30 from 1 to 18 catbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionaily 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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magnesium salt; reacting said magnesium salt with a compound selected
from the group consisting of succinic and anhydride, glutaric acid
anhydride, adipic acid anhydride, suberic acid anhydride, sebacic acid

aphyssidesazelaic acid anhydride, phthalic acid anhydride, 2@@9{%%@9%805
anhydride, and acetic acid anhydride, all of which may optionally be

substj « or sellectsedfom the group consisting of protected
ycrony i S o Rl S BTED bROReRts
carboﬁgiﬁé‘ﬁﬂ? By Ny B baaeRy dra hsoteiteg SiidpompoupnooiR broniiR: 2-
by (e e o i ARG e A o O e
yt : A ctyre a compound of Formula 11l or salts thereo
T S B e 5B B8 ing of an
option ST SpsmiBactsrium b ady Mg dgbmbgoeiSne Arbolgpms
and venalmeaicechymish s e 80 oM L
atoms . unsaturated acyl and optionally
substil}ﬁgd é%%ﬂ%ﬂte%%%%%e%?ﬁ@gﬁ%ﬁﬁ%ﬁ%%ﬁé%Fg&%arged
functiGASIRG S2omARrRSTHE: sPititih g eoepapdsrietiof Fommdaiinvithsisting of
}%nl\f 'E“Sdliea@é afhg éﬂﬁl@jl%’ﬁlﬁﬁﬂhﬁéﬁﬂiﬁme@%ﬁ?gﬁg Bhydride, suberic éa,%id
e ride;, (4-tert-Butylphenyl)magnesium_ ;
WO 20 4/0%%%?%_%%%%%%08@ %a%‘éc?Pnﬂrgle‘E‘ﬂ’ Pedns anbydride,
3-METRS ARE AP Rear metirgif rebrdide ty S v s gnasialy be
g hlor?dbsﬁgﬁ%éébhw henyteaies tﬁmgbwyagi AP RERYIRAANGSINY.
ro ' m_bromide;
(4-|Zgﬁ§é’p Iph%br/l%/‘)i?ﬁ%ﬁmeﬁs%gﬁ"l %)#g%nflc?é?f%-’ RreistsdyRarheny AP LgARsium
bronﬁ%@f%ﬂ%ﬁ%ﬁ%%?ﬁ%%&&?@?@@%@@pﬁ@hymgﬁnesium
Bromide, (4-Methylphenyl)magnesium bromide; 2- Tolylmagnesium
bromide; 4 ! gnesium chloride: Phenylmagnesium
chloride; %%%%er?ﬁ%%ﬁéi%%%%%%?&éﬁ% e %éba?gé’gﬂ?ﬁ%an;
reac gﬁ?ﬁ%%@‘ﬁ:@%‘i EetimredE snipBuhercsd ewsibfrom the group
consistitgrdbgeuccinic acid anhydride, glutaric acid anhydride, adipic acid

anhygride; suhefic ac ride.sebacic acid anhydride, azelaic
cid anhydride,q}gbk%tf\}gél%Hg:t%cjé an )}3% A 6ﬁiglnc cf’&%%%/c SRt
28cid fffrﬂ{%fﬁaﬂ L0 B Simbranetery @istisreamipasly substituted saturated acyl having

from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionalty
substitited saturated acyl optionally contaming a polar or charged fimetionality;
comprising;
reacting a compound of Formula IV with a Grignard Reagent selected from the group
25  consisting of 3-Methylphenylmagnesium chloride; 3-Methoxyphenylmagnesium
bromide; (2-Methylphenyl)magnesium chloride; m-Methylphenylmagnesivm
bromide; (o-Methoxyphenyl)magnesium bromide; Phenylmagnesium iodiﬂe; (4-
Methoxyphenyl}magnesium bromide; (4-Methylphenyl)magnesium bromide; 2-
Tolylmagnesium bromide; 4-Methylphenylmagnesium chloride; Phenylmagnesium
30  chloride; and Phenylmagnesium bromide to form a magnesium sali;
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 aphydride, all of which may optionally be
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substituted by one or more selected from the group consisting of protected
hydroxy, alkyl, aicenyl, acyl, nitro, protected amino, halo, protected

carboxy and cyano; separating and isolating said compound of Formula
ILarsalishereof. 15 In a 22"d embodiment, the invention is represented

by thze pro(cess to manufacture a compound of Formula Ili orpggﬁgsﬁ%‘#”é)g?%s
whergi :uégg drogen; Y is selected from the group consisting of an
optionhally OB SRS rﬁW§3§ﬁ@f§%%§l@@H&ﬁ?@%?@ﬁﬁ af fgoieied Hydrrxy,
atormalahalbendptiohaliycs piystitutearbat) alte grasyldavibecgianclde. 18
carbagpaaRipuraid AR NosRHIIER AT agY 2 optionaly

substituted saturated acyl optionally containing a polar or c?warged
functionality; corpprising: reacting a compound of Formula IV with a
Grignard ReagéntediedtecfrimithextsoifrcRbemosbiing bcess to

3-Maihylpheny magnesiier ehiertsmd;Malbexyphenmagnesium
bro .e'é -l(;/lethylphenyl)maguesmm chloride;

m-Me ﬁgy eﬁeyrf'magnesium bromide; (o-Methoxyphenyl)magnesium
brom¥die sesésdyfivradimesimmcdistane(df A ettioyiphabyhmagaesivald acyl
bromigigad 4-Methy hend e aResIIR SR s@o’s{[ﬁﬁ Madnes L aving
1lgrorq_drdieﬁ' 14&M%h¥{gh%pylma§€esmm chloride; Pher]y nagnesium 30
chloride; and PRERVIAagHEStP T FE R msugiod ervhhpptionally
reacti Ealed ArtgHed hovh aainwith candongoupd s eladte gelr e thaagroup
consistifpgsafgsuccinic acid anhydride, glutaric acid anhydride, adipic acid
anm{(dri e, suberic a&id %@ride’ sebacic acid anhydride, azelaic acid

anhydrit &e BRI LSS lio e A R EuERsRs R PR e i Bcbr s 1aBid

anhy@rdEng 6 WMeibprsmhgnplotienediyr o it Qo 2A8HQGREAT magnesium

15 CTéos2Q0AR00RABISRS IS DO eI HE REIEGIRH from the group
consriesatigg of 1tarotectem h)s/%rox , alkyl, allcenyl, acyl, nitro, protected
o f *&@gﬁrfa@&w&ﬁ%ﬁ%gﬁﬁ%ﬂ%mﬁa@m

amino, hato, prg%%&nteél ca

comPsais afift enhydtile bt esithereofic, | a2 3dié mboiteendheacid
inveniigarisdapbase Barkiy dherI8E SR MABHRCHIE A SRRAYALA
Fomx}:ll“ell&gicl, Iellcci)cq %ﬂ;ﬁéﬁ& ra%%fa‘é‘é% ra% :al):&§£%ig,ro ?}tn évhich may optionally be
20 substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, atkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formmla 11 or salts thereof

In 2 24" embodiment, the invention is repfesented by the process 1o

25  manufacture a compound of Formula II or salts thereof 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 atorns, said saturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionatity;

30  comprising:
reacting a cornpound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmaguesium bromide; {o-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chioride to form a magnesitm sali;
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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 10 from 1 to 18 carbon atoms, said
W&ﬁ%&ﬂ tituted unsaturated acyl and optionally substituted
saturated acyl optionally containing a polar or charged functionality;
compr)gsié}% reg%ing a compound of Formula IV with a Grignard Reagent
selectéd from theGrEUR™ coh St Br M s Homy thaagmesiensisting of
bronfigkeifis-Msthdwypienylmagrié skl Rromige aadnbydrde, all of
PheryATtRaGRRsHER B B0 R SR A BIAY RESI SR dCATDg SRl
magggggmsat with a compoqnd sélected from the group co ]s'ﬂJng of
succiiic acie anaite myfrstic k¥ lsnyermad nigmprecksiedamiyer o,
subefietadid arihyairdéssebacic acid anhydride, azelaic acid anhydride,
phthaicuaeish anyeridss malsin A arbydidentirl arals agid anhvdride.
all of which may optionally be 20 substituted by one or more selected from
the group consisting of protected hydroxy, alkyl, alkenyl, aryl, nitro,
protected RIS, fezdbodprotedtednvantionys andesytan] byepasaliag and
isolaingusaiteranayREafrrermuma U Qraalis thereof. In a 24d’
embodiment, the invention is represented, by the process to 25
~ manyfacture a compound of Formula Ill or salts thereof wherein: Xis
hydrogel; Y is.a satugated acyl haying frefm.1 to 10 carbon atoms or an

optionally sgib éd satdrated-acyMaving frgm 1 to 10 carbon atoms,
said saturatg | and optiona stituted gaturated acyl optionally
containing-a-palaf or charged functigrrality; j : ng a
comp(ﬁ[? ormula IV with a Gri Selected from the group

consisting of 3
E)O-Methoxy ‘
o0 form a magnesium salt; 28 WO 20041062622 PCT/US2004/000805
reactiiBPssieEimagnesium salt with a compound selected from the group

consiskngeef sSuaeie QgAY SFigHgiytaFic acid anhydride and acetic
acid anhydride, all of which may optionally be substituted by one or more

with 2 Grignard Reagent selected from the group consisting of 3-

15 Methoxyphenylmagnesium bromide; (o-M ethoxyphenyl)magnesim bromide; and
Phenylmagnesium chloride to form a magnesivm satt;
reacling said magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salts thereof

20 In a 26" embodiment, the mvention is represenied by the process to

manufacture a compound of Formula VI or salts thereof
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5 protected carboxy and cyano; separating and isolating said compound
of Formula Il or salts thereof. In a 25th embodiment, the invention is
represented by the process to manufacture a compound of Formula V or
saltsAhereof,s X, SO/\VOH HO 00 V 10 comprising: reacti 2 solution
of a compound of Formula IV HO OH rV with a Grignard Reagen
selected from the group consisting of 3 15 ethoxyphenylmagnesmm
bromidej (o- Methoxyphenyl)magnesmm br de; and Phenylmagnesium

ajd magnesium salt y)vlth
?ggsar
0 Inig

g ane |solat|n said compound f

3-Methoxyphenytmagnesium bromide;*(o-Methoxyphenyl)magnesium 5
broredawriamg: Phenylmagnesium chloride to form a magnesium salt;

reaGURgisait.AGERREI MR Y ek tariE Acid RERYETIER ted from the group
consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyh)magnesium
5  bromide; and Phenylmagnesium chloride to form a magnesium salt;
reacting said magnesium salt with glutaric acid anhydride;

separaling and isolating said compound of Formula VI or salfs thereof.

Tn a 27™ embodiment, the invention is represented by the process to

10  manufaciure a compound of Formula VII or salts thereof

comprising:

reacting a compound of Formula I'V with a Grignard Reagent selected from the group

consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenylymagnesium
15  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
20  manufacture a compound of Formula VIII or salts thereof

30
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separating and isolating said compound of Formula VI or salts thereof. In
a 27th embodiment, the invention is represented by the process to 10
manufacture a compound of Formula VIl or salts thereof \ S\ /S f\p HO
o SamRrging: reacting a compound of Formula IV with a Gggnard o
Reagent selected from the group consisting of
3-Methoxyphenyhnagnesium bromide; (o-Methoxyphenyl)magnesium 15
bromide;/and Phenylmagnesium chloride to|form a magnesium salt;

reactingrsaid magnesjym salt gvith acetic acté-anhydride; separating and
isolating saig ound orm o
embodimery venton issreprg

e~a cempound of Formt
22 PCTILTS2004/000805 [S S 071 7Rs HO 0 VIl wherein R7

acyl, alkyl, a |, aryl, @Hal kyl, Sigalk , protected carboxy, alksulfonyl,
and arylsulfgnyl; 5 comprising: reacting a compound of Formula IV with a
GrigRAre R Baghk saie il sre mtineclsrend o sisting ofnsisting of hydrogen,
3-Metisbxipheilghmin g sisRybromids) grMehe i en IMARRE Sty
brona}gg;l@(g@,fhenylmagnesium chloride to form a magnesium salt;
reacting said magnesium salt with acetic acid anhydride substituted by a
Brot(—f‘@i’@ﬂ‘%’f‘gio unprotected amino; separating and isolating said
compociing afFyrmnuda¥itemBats 1R ECfilRAI 3R AMBRAM DS group
mve%}ﬂﬁﬁﬁg Qﬂ%&ﬂgﬁ%ﬂ&%%@egﬁ% g}%mide; (o-Methoxyphenyl)magnesium

bromide; and Phenyimagnesium chioride to form a magnesium salt;

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

10 unprotected amino;

separating and isolating said compound of Formula VIII or salts thereof

In a29® embodiment, the invention is represented by the process o
15  manufacture a compound of Formula ITT or salts thereof
wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted vmsaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
20 from1 1o 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
25  arylalkenylmagnesium halide to form a magnesium salt, all of which may optionally
be substituted by one or more selected from the group copsisting of protected

hydroxy, alkyl, alkenyl, protected acyl, niiro, protected amino, halo and protected
carboxy;

31



15 manufacture a compound of Formula Il or salts thereof wherein: Xis
hydrogen; Y is selected from the group consisting of an optionally
substituted unsaturated acyl having from | to 18 carbon atoms and an
oftipnallysehstituted saturated acyl having 20 from I to 18 carhoRaiRMSesos
said optionally substituted unsaturated acyl and optionally substituted

satur : Zyeivlejak] Ining.a polar.or.charged functionality;,
comp%gﬁgﬁfcting aggﬁrggg%%foﬁ%?% gejl?fq\?\fi g éﬁﬁ%‘fﬂ%&&@ﬁﬁf
select8H HERh &RV Stipe chHarismy srldridtpimiaprebiuhy drdidesberic acid
arylalkyryifiagriesiorridaiit gdratl28-21 il kenylmagpasinmhalids e form

a magpesiumg f whighm jonally be suhstituted by one or
ore selecte 51:‘%ci}rsrq@ltliﬁ%’géer!lc?u%cé)E cﬁgﬁécgt%hd’ d&?%r%ﬁe%fﬁﬁ%ﬁ%ﬁwm,be

atkenS BB GRS HitFo Slsrend rsn rsmen hatesting (owetied hydroxy,
carboksyL3Akwn, 26041062 6R2REMbIS2004/0RASAN d8BSHNhSR|tno;
magnesiis UL a:cANRAUBRLARIREd. [N Ihe gfup consisting of
succinic acid anhydride, glutaric acid an ‘yla%ld%, adtlplc acid a hydride,
suberic acid? iy bRt fe nestinn aveeniedbsitiapidoasydride,
phthaticraliduenhyanipendndBienatidiaohyakigeandiasgtic acid anhydride,
all oijjgi@y%optionally be 5 substituted by one or more selected from

the gepUp con isting of protected hydroxy, alkyl, alkenyl, acyl, nitro,
protectd eaﬁ%?ﬁ A HE° BOYR SRR AR arfipea g bsabied atir et acy!
isolatirgrsdidedripidurmiboh Formute tH arisals tikaaficln@ B3Rt acyl having
embedimnent thamVERNQR IS 18 progess to manufactur

a compound of Form Ig}glﬁ’(%l Eéea tf%?ﬁ%?%ﬁ%%ﬁ?i%‘%é ﬁé’gr%l SREQPEY
seleéteau#om St?@ﬁtﬁgutfﬁy&?ﬂg@ﬁﬂb Brapap oAyt foecionsditurated

Byl geawfiprom | to 18 carbon atoms and an optionally substituted

Saluisletheaiipung 9mbin 1 GnARmS Sl OBOIY . e pron

supségut%gln urgt?aty“rated_ac | and optiona | su §tl%ﬁ%eds g&tlra : K é‘%?/ﬁf‘ P

optionaly contatmng A PoikPE trumsetr e tahsDishleophpristmgenesium
chloride; 2,4-Dichlorobenzylmagnesium, chioride; 2-Fluorobenzylmagnesium
chloride; 2,4-Dimethylbenzylmagnesium chloride; 3-Bromobenzylmagnesium

20 bromide; 4-Bromobenzylmagnesiam bromide; (2-Phenylethyl)magnesium chlorid e
3-Fluorobenzylmagnesiom chloride; (3,4-Dichlorob enzylymaguesium chloride; 2-
Bromobenzylmagnesium bromide; 4-Methozybenzylmagnesium chlorde; 4-
Methylbenzylmagnésium chloride; m-Methylbenzylmagnesinm chioride; 2-
Methylbenzylmagnesinm chloride; 3-Chlorobenzylmagnesium chioride; 2-

25  Chlorobenzylmagnesium chloride; m-Methoxybenzylmagnesium chloride;
Benzylmagnesium chloride; (Phenylethynylymagnesium bromiﬂe; 4-
Fluorobenzylmagnesium chloride; Benzylmagnesium bromide; 4-
Chlorobenzylmagnesium chioride; and 2~ Chloro-6-flnorobenzylmagnesium chloride
to form a magnesium salt;

30 reacting said magnestum salt with & compound selected from the group congisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid aphydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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reacting a compound of Formula 1V with a Grignard Reagent selected
from the group consisting of2,5-Dimethylbenzyhnagnesium chloride;
2,6-Dichlorobenzylmagnesium chloride, 2,4-Dichlorobenzylmagnesium

chilgrigenesklyorobenzylmagnesium chloride; ;
2,4-Dimethylbenzylmagnesium chloride; 3- BromobenzylmagIFlceFIQC{lIuSr:;ﬁ604 y0ss

brongg%uﬁltgc[gmobenglmagg&géo{[r'g}g mide; 2 Phenylethyl)magnesium

o]
chloride: 3-Fludrobenzyimagnesium ¢ DR Onsmmg of prétected hydroxy,

(3,4-BiehidlsBERn 2 MilimExipnicdhiotidda, Brosobentyimaghesiom
bromieieriry el aorhepzinagnesti e aISNASfor salts thersof

Methylbenzylmagnesium chloride; m-Methylbenzylmagaesium chloride; 2-
Methylbenzylmagnesium chloride; 3-Chlorobenzylmagnesium chloride; 2
25 Chlorob‘éﬁ‘z%}h rradedinsah &ﬁ@ﬁﬁ@m%@m@bﬁmyﬂmgmum
chlomﬁauf&enzyhﬂmgaaﬂwshi@mg dRaenuletypybmagnesium

bromjde; 4:. robenzylmagnesium chloride; Benzylmagnesium bromide;
4- Chloro enz nagnesium chloride; and

2-Chloto8ems %%H%wma@%aéﬁﬁgdm@mww%mma@msmmmﬁo
reachm@ﬂdmmma&mﬁdbmt&@&%ﬂﬂwﬂﬂsﬁﬁéﬁﬁ%@J&ﬁfﬁtéﬁ‘%c LAY g

onsialig e sl e aniells i oo a@g%%g'gcgﬁ'%g%ny

anhydride, suberic acid anh se acic aci

an hﬁ&hﬂﬁ“ﬁ%fﬁ‘é}ﬁ@%@’hﬂ%ﬁéﬁé@%&é eaméﬁwmmé fenatioadétic acid
anhyxeigeisiall: of which may optionally be 32 WO 2004/062622

com e O g B kRS e o

conswtmg}of pr oxy,

amirfG™# Bgﬁf&éaéﬂeégilm%mwm@@b‘a%mg and |solat|ng said
isomponeatlyifentimayackiner st erankg a3 haembodingnt the

inve tq, manufacture a compound of
Forrﬁﬁgﬂf ggﬂs%atltsg%Q %%lg%ﬂl?ﬂerelh sﬁhclb%nglmﬁgr\?sfg% 8’ Fom the
grody EBTlbrLHH aRneH P GRERY §dﬁ§%e@ﬂﬁm$m@@wﬁemwng from
1 to ¥Bthaxfienzatonpsaithahlapdio Baﬂyyﬁh@&%ﬁﬁﬁ@ﬁ@ﬂd@%d acyl having

10 friom L iQ-+8-GarR R At gg&g@d %Qna SHbstituted unsaturated acyl

and optlona substltute saturate onally containing a polar or
8h a@ %ﬁ?ﬁmgb?ﬁbﬁ’é‘i}iﬁ@ compound selected from the group consisting of

succinic acld achydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phibalic acid avhydnide,
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,

25  alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula 11T or salis thereof

In a 32% embodiment, the invention is represented by the process to
manufacture a compound of Fornnila T or salts thereof wherein:
30 Xis hydrogen;
Y is selected from the group consisting of 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 optionatly containing a polar or charged functionality;
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reacting a compound of Formula 1V with a Grignard Reagent selected
from the group consisting of 2,5-Dimethylbenzyhuagnesium chloride; 2,4
15 Dimethylbenzyhnagnesium chloride; (2-Phenylethyl)magnesium
chierige: finMethoxybenzylmagnesium chloride; .
4%@@1@eﬁﬁ&\gamagne5ium chloride; m- Methylbenzylmagnesrlf%/%ﬁgﬂr?f 3?805
2-Methylbenzylmagnesium chloride; m- Methoxybenzylmagnesium
chIor%)e;pélélﬁ ylmagnesium chloride; and Benzyhnagnesium bromide to
form EafagresivprsaltZ0medeiigriaidmagnesiimmsallopds @ gempound
selected-fsgmthggroup consisting of succinic acid anhydride, glutaric
acid gglh%grided ad(i)%ic_acid anhydride, suberic acid a;%dride, sebacic
acid anhydride, RIefE R SRR ppsairstafermrihy e consistie of
atid Swtsideienid aryaskticeeid anbyaijdedalkapihichmaRianaty hel
substifutee dy nRie aMﬁﬁis@,t%ﬂmﬂ*m%ﬁ%ﬁggy%f&ﬁgg}%%ed
o, ha e

hydroxy, .25 alkyl, allcenyl, acyl, nitro, protected amin 0, prote ’
carb&%%n%%y%%ﬁ@%é@ﬁﬁ%@c AH4 ‘?’Q%Ygﬂﬁﬁ dhof ebisipmanarsrrdimiala
11l or SRHeresofin @ B2resdrisddineti thempmantinng st represariaiday,

the pangessdaymanuiaciipaampawd.af, frrmua has saits thereof
%hereln: 30 Xlsc{%glro_ en:.Y is selected from the group consistirig of an
itited gu

option Aty Stat S FUPRG e Fosting b erls Bereddrbon atoms

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

atoms, saianpiW@Hﬂo&&&ﬂt%@&%%ﬁ%%ﬁ%&ﬁ%@dadﬂh%%?&@¥8

substitut aturated acyl aptionally containing a polar or charge

func%%ﬁ%@%f \7\?8@5’%4?%%@@%& 98B 3SR comprising:

reacﬁ?@lﬁ’@f@ﬁmbund of Formt_JIa \Y _vvith Benzylmagnesiqm chloride to

Tormyismagheciy s alrearding 8aid LHagn %mﬁatowmﬁgg@%a%g
r

selegsg%%a&r mttfga%rjg)u copsisting of 5 succinic acid anhydride, glutaric
acid anhydride, adipie Ad dRHyAATen Slricd e Al geidy
acid SfipHdicd saturatdd iecd cipliardiytrdeinii hakitaacidlantyidiisgio ic

acid ankptirige, and acetic acid anhydride, all of which may optionally be

substituted by one or.more selected from the group consisting of protected
y drxéa)e(xf}mg a Xoﬁmon ofrsft1 compoun(f o?gotmula v V,glﬂl Bgnzyhnagnesgum c%ioride to

2?) 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
consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,

25  protected carboxy and cyano;
separating and isolating said compound of Formula T or salts thereof.

In a 34™ embodiment, the invention is represented by the process to
manufacture a compound of Formula V or salis thereof

34



alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and
cyano; 10 separating and isolating said compound of Formula Il or salts
thereof In a 33°'d embodiment, the invention is represented by the process
tevananyiaggre a compound of Formula Ill or salts thereof whergin, diSaoosos
hydrogen; 15 Y is a saturated acyl having from | to 10 carbon atoms or an
optionall substituted saturated acyl hav'ng from 1 to 10 carbon atoms,
ed saturated acyl optionally
containi C 3 Lys o(gnpr|3|ng reacting a solution
- A y ylmag esium chloride to 20 form

protected carboxy and cyano separatlng and isolating said compound of
FortHi®F salts thereof. In a 34a” embodiment, the invention is
represeied bytiivenar ot Basntde INamtHaziirénts gamina whidaidto fiula V or
saltg | l%ggg&ggﬁwo 2004/062622 PCT/US20041060805 IOHS X, -I-10
HO 0 0 V comprising: reacting a compound of Formula IV with

BenRprHag A TRRTERIH SR B PR s hdinidealt; 5 reacting said

mageesistimgsalt ixthisp ctihioapisandifdideta Yepaﬁhmmgram isolating
said compound of Formula V or salts thereof.

In a 35" embodiment, the invention is represented by the process to

manufacture a compound of Formmula VI or salis thereof

comprising:
reacting a compound of Formula IV with Benzylmagnesivim chloride to form a
magnesium salt;
reacting said magnestum salt with glutaric acid anhydride;
15  separating and isolating said compound of Formula VI or salts thereof

In a 36™ embodiment, the invention is represented by the process to

manufacture a compound of Formoula VII or salis thereof

35



In a 35th embodiment, the invention is represented by the process to
manufacture a compound of Formula VI or salts thereof S /x\\ /S 0 0 HO
O OH VI 10 comprising: reacting a compound of Formula IV With

2sium chloride to form a magnesium salt; reactin
Eﬁ%ﬁé@ﬁ%@aﬂ with glutaric acid anhydride; 15 separating aﬁ% Iésfé (W jooses
said compound of Formula VI or salts thereof. In a 36th embodiment, the
invention/is represented by the process to manufacture a compound of

< nd of Formula IV with
Benzylmag 2 hloride 1qQ form) - [ salt 5 reacting said

magnesiuprsalt with acetic acid a e; g and isolating said
compoﬁﬁd of Formula VIl or salts thefeof. InGa 37" enmbodiment, the

R8 are independently selected from the group consisting of hydrogen,
acyl,cairytistikenyl, aryl, arallcyl, Si(all(-yl)3, protected carboxy, alksulfonyl,

and reacting a compound of Formmula IV with Benzylmagnesifum chloride to form a
magnesium salt;

5  reacting said magnesium salt with acetic acid anhydride;
seﬁarating and isolating said compound of Formula VII or salis thereof.

In 2 37" embodiment, the invention is represented by the process to

manufacture a compound of Formula VI or salts thereof

< i
NR'R®
HO §;
VI
10

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

15 reacling a compound of Formula IV with Benzylmagnesinm chloride to form a
magnesium salf; |
reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;
sepatating and isolating said compound of Formula VY1 or salts thereof

20

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

memufacture a compound of Fornmla I or salts thereof wherein:
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arylsulfonyl comprising: 15 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
uwprotieetedamino; separating and isolating said compound @t-Farélassoses
VIII or salts thereof 20 In a 38a” embodiment, the invention is represented
by th& priegegetp manufacture a compound of Formula Ill or salts thereof
whereir. 2004/062622 PC771J82004/000805 Xis hydrogen; Y is
selec?;% Sf%;%%g %ﬁeoénrghlf SORSENRY G AR bt ?Wﬁﬁéﬁsﬂﬁ%@ﬁé%d
acyl %ﬁ&ﬂ%&%hﬁ%%@%&@@w anéisopinehaly optichaty substilied having
saturiatediacyRhawiog «em) é&%ﬁ&ﬁé{?mgﬁg{g&uﬁgﬁl&%% Y, optiopally
C

bs cyl.and.o tlona 5 substituted saturated
?;m%%ﬁg%%ﬁ%?é?ngg%go SR ar 8 B)éét?d’rlfglﬂv %ﬁqﬁﬁ%‘fﬁ@nﬁl%ctmg

a cofffp8Uitrdf Formula IV with a Grlgnard Reagent selected from
allcytmaimesivmpaliod @iﬁ%ﬁ@%@ﬁ&ﬁ&ﬁ@da&% fQHR-A REDesIH salt

wher, I m alkyl an nesium aryl may
SR e?iF %/qu or i ?etfg r?f%emsald

optionally be substitu
conLaRyaErsBrRaksd W@@a@mnamlmy m@ﬂm am;ﬂsmﬁféﬂ by one
wrot@cmwasaﬁmd@dmamgm@esﬁeﬂtﬁ@r&%&eem digRanesiym

salt with.a.q0mpkng sglegied from oup con |st| g of succinic acid
anh;ﬁgrlde g%%g)rlc ac%%an%?g?ll 204l pic adl %anﬁyﬁ*ﬁ &@Ysuberic acid

anhy GBS S aenseial JiRcroomnslng srbidizihydrisesrphihatisistinigof
arrl]hy%dcmc iﬁdﬂﬁﬂﬂ@ﬂhﬂﬁlQI@&W?&%@M&Q@C%QI@Q&%@% c(!jg u@grt% acid
wni u ecle rom e
o O S S A e e bt
gm i 5% ?@E@%‘P@& &at3es8F arid %Wﬁﬂd@eﬁh@ﬁmlam&j’l splatimlyssid
compbutittaf Bosewadbrossaiis tharags. &&Hb@n%%ﬂg%ﬁﬁ%@%%@&y
INveRiion IR LRGSR LG, b;*o%@t&f Ocesshﬁo protected carboxy and cyano;

separating and isolating said compound of Formula I or salts thereof

20 In a 30 embodiment, the invention is represented by the process to
manufacture a compovnd of Formula I 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 optionaily substituted saturated acyl having

25  from 1 fo 18 carbon atomns, 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-

30  Bulylmagnesium; Diethylmagnesium; and Diphenylmaguesium to form a magnesium
salt;
reacting said magnesiun 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 avhydride,
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manufacture a compound of Formula Il or salts thereof wherein: Xis
hydrogen; Y is selected from the group consisting of an optionally
substituted unsaturated aryl having from | to 18 carbon atoms and an

qgg%%xﬁgubstituted saturated acyl having 25 from 1 to 18 carbon

bo
atoms, 314 optionally substituted unsaturated acyl and optioRGf{f S2004/000805

substié%ted saturated acy| optionall containir;*%a polar or charged
funchiBRSIAg Euwpengd rselit e dadsissurtrd FRishmammonruRy e
GrignbsttiRetigenteseleoted:fror thergiieupogonsisiing of protected hydroxy,
N-Bytid s erRURIRARES LR LIMethy! 151, Dl :
But;/élﬂn{%;’gnes#l}tm; ’iethy’h&_ljrig%g']enesium; éﬁ%ﬁ%ﬁi‘?g&é&%ﬁ%@%rm a

magdiRERine Lhisokins sy aruyhidomda R etpeksdbeasbund selected

from the group consisting of succinic acid anhydride, glutaric acid
anhydrideradipleAtdeaRbYdtiden sherlc Afld UK S,seRegC acid
anhydride, azelaic acid anhydride, phthalic'acid anhydride, 37 WO
200%5%5‘23&6%@?@65 é’ﬁ‘@%ﬁﬁlﬁfﬁﬁﬁtﬁﬁ%"%ﬂhﬁ‘ﬂde, and acetic
acidainhydiéden; all of which may optionally be substituted by one or more
seIegtﬁqeiaeﬁatﬂa:g{%&@%ﬁ@ﬁ@éﬂ%ﬁ&&%@X%Qa%ée@%xgnﬂ%gmﬂ

1R, nitrogpglrﬁ ected amino, halo, protected carboxy and cyano;

Lo e oM 1QdS ARG e ED AR Gh AR SRR SR P tE R d ey Haringn
a 40thre irfoddiradint dveninvedtphdsiisprbsemtet iy theqrase ssdteptionally

manyaeiEs acemRRatndALERIMIRR SAlis- NRIRRl W RRIAINASS.

hydro%(ﬁ%; .Y is selected from the group consisting of an optionally

sub&tittited dhsaturated acyl 10 having from | to 18 carbon atoms and an

optitasiisesutystitonad o B oyithatingpaftoReagds $8:caddonmatemsup
1saicoptienaly sastitiedunsaluaied, asylandaptianalpspbstituted
saﬁgatqd acyl optionally containing F?E:?Blar or charged functionality;
co p‘ﬁ%?ﬁa%ﬂ%é A R o PO R P AR P R ARSI
seleetd from the group 15 consisting ofn-Butyl-sec-butylmagnesium;
DimemsdnaaaiagsignesitisRat with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid aphydride and acetic acid ashydride, afl of
20 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 In a 41™ embodiment, the invention is represented by the process to

manufacture a compound of Formula V or salts thereof

H Y

comprising;
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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

anhydsideangd acetic acid anhydride, all of 20 which may OptiPB?H}éQﬂua{msns

substituted by one or more selected from the group consisting of

pfOt?&J&EEé{QEQfSAu@A'@f‘F%&@ﬂV @ﬁ%ﬂa@%ﬂz&ﬂ%@%&g 0ipa.Nalone oofup

protected carboxy and cyan; separating and isolating said compoun

i sinrce ek s g ane el Ry el
représeyiteg:izyithe PrdodssgeesimanufaSiphergicagesundodbFormaladdian
saltgfhereof \ s~S 110 OH HO 0 0 V comprising: 38 WO 2004/062622
PCT/US2004/000805 reacting a compound of Formula IV with a Grignard
e B TR C OB G S S ER Fpvarios
ofn-Baptykberabliistinagresi gpmDimethitmadn ¥ siosaltDharsof.
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a
magnesium salt; 5 r%%gtin%s id_ma%nesium salt with succinic acid

anhydride: P FALTRY SHE6 S8 NG ST R St BY BRI Por salts
thereoinficatoncepibotiéntuheVihventiothésoé presented by the
process to manufacture a compound of Formula VI or salts thereof SO0 |

HO @.OH VI 10 comprising:

10

comprising;

Teacting a compound of Formula IV with a Grignard Reagent selected from the group

consisting of n-Butyl-sec-butylmagnesivm; Dimethylmagnestum; Di-n- '

Butyhnagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesimm
15 salt '

reacting said magnesium salt with glutaric acid anhydride;

separating and isolating said compound of Formuta VI or salts thereof.

In a 43" embodiment, the invention is represented by the process o
20  manufacture a compound of Formula VII or salts thereof

< p
HO o)}\

comprising;
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reacting a compound of Formula 1V with a Grignard Reagent selected

from the group consisting ofn-Butyl-sec-butylmagnesiunr;
Dimethylmagnesium; Di-n- Butylmagnesium; Diethylmagnesium; and
Biphenyimagnesium to form a magnesium 15 salt; reacting %ad';ii/ 2004/000805
magnesium salt with glutaric acid anhydride; separating and isolating Saia
com@gaucgg ogcgor@ulg$og%gr salt Ythereof. In a 43 Td embodiment, the
invention 1§ fepresented by ag oRRE B hrsiaratielrass Sompibima e
Formfgsstingpisnisttherebtyn QxS OBy hiGresmprBing: 39 WO
2004162622 B/ IF004000805; 165N H1EAMROMAICEFOUIME M m
with a @Emgnard Reagent selected from the group consisting of
n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n- Butylmagnesium;
DietHyriag sedimnaharpbhdtymetignediemytbiform a magnesium salt; 5
reacliagusgig MagorsiysaatbpACelAsid.Anydtde ureparating and
isolating said compound of Formula VII or salts thereof. In a 44th
embodiment, the invention is represented by the process to manufacture

a compouré b Forrvament dredansiice ieofoBii8ied 0y 4RSS 140 0 VIII
10 whesefiuié aeshpsnerefincependently salagiegdfrom the group

consisting of hydrogen, acyl, alkyl, alkenyl,,aryl, aralkyl, Si(alkyl)3,

protected carboxy, alksulfonyl, and arylsulf

10
wherein R’ and R® are ind ependently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Sialkyl)s, protected carboxy, alksulfonyl, and
arylsulfonyl
comprising:

15 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 magnestum salt with acetic acid anhydride substituted by a protected or

20  unprotected amino;
separating and isolating said compound of Formmula VI or salts thereof

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

manufacture a compound of Formula I or salts thereof
25
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comprising: 15 reacting a compound of Formula 1V with a Grignard
Reagent selected from the group consisting of
n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n- Butylmagnesium
%r%lm d55|um and Diphenylmagnesium to form a magneS|
reacting said magnesium salt with acetic acid anhydride substidtd
protected or 20 unprotected amrno separating ang |solat|ng said

52604/00080%

indedﬁhdently selected from the group copsisting @ff hydrogen and alkyl,
said alkyl optio glly substituted by hydroxy, alkyl, alkenyl, acyl, 5 nitro,
amino, halo, carboxy and cyan; RS and Fi% are the same or different and
independently selected frdm the group consisting of alkyl, alkenyl, and
aryl all of which can be optionally substituted by hydroxy, alkyl, alkenyl,

acyl, “%troj Il{;a qrbo>l<3/ and cyan; RS and R6 can come together
to form a car ocyc cRASHETE sgfgﬁgWF%ﬂ?ﬁédg(fBﬁﬁhﬁﬁ%@r@%W%ﬁf

hydré@@ﬁgﬁtﬂ@bﬁéﬂa@%@bﬂmm@daﬂmsmmated@lhyﬂmw AFIoaTkehi0 ad @
carbaiatemise, Ak Ay I[*?gupstltuted saturated alkyl having from 1
to 1%£aﬁpﬁ€‘ at ms, sard ’%trona substituted unsaturated alkyl and

optionally suBsti ?e%ln%é’\t SR I”odﬁHB‘ﬁjﬁ eirdRdifiga e ep e
charged Ring 6 pityalheiglseid areblal ofirtheh grobp qansistingiatianed by

opthﬂakwxssumrmtﬁstﬁna@wt%d@tﬁw rhR Ny fgﬂmy';aS? 10 carbon

ato n optionally subs tuted saturated aIk
M gq{a Ome tog tﬁer to orm acarbooyclic rmg¥( is selected from the group

E

10 consisting of hydrogen, an optionally substituted unsaturated alkyl having from 1 to
10 carbon atoms, and an optionally substituted saturated alkyl having from 1 10 10
carbon atoms, said optionally substituted unsaturated alkyl end optionally substituted
saturated alkyl optionally containing a polar or charged fimctionality;

Y is selected from the group consisting of an optionally substituted unsaturated alkyl

15 having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 catbon atoms, seid optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally contamning a polar or charged
functionality;
comprising:

20 reacting a compound of Formula I

R S

HO OH

R2 R
I
wherein R', R, R®, R*, R’ and R® are as previously defined, with a Grignard Reagent

1o form a magnesium salt or a reagent selected from the group consisting of an alkyl
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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: 20 reacting a compound of

Regmsladla Rl S s~/ulV,,5 RR 6 HO OH Rz R4 Il wherein »J380
R4, R5 and R6 are as previously defined, with a Grignard Relg%e%% (ooosos

form a_ magnesium salt or a reagent selected from th S|st|ng of
Aﬁ%%fl% {033 BEsth &30 eHTBoBEe T o ényl
I|th i beterodikyirithiitig wthyvhicH ¢rihenap awadity biitktitried dn fhandtdioergalt

lithiwRe:alk WhiGh-saRiRe QRtiPnalivs uhstitmed ienfory sclithbanaaltie group

ting said It or ithi t yith |
ron e TE G EUREE A Pt AR PR SRS RS-0
Saturdfedofighsateratsd ol nwa@u@egwmomamﬁ ALY

unsaﬁgiﬁﬁ%@@mwr@ wfmlﬁahx&e@w{a&%@few Bsatdatad AHHLOmgY |,
and a sat % nts ratede OXId mm %h ma o S,guﬁall}( be
M e R A S et O
prOtE@ﬂ@@idd)ld'F’@wyz’, alkyt, %H@éfh;ﬁ?&écw;rwm’tqgm@ét@@ é@}nnm’mﬁt@ﬂ

prot@‘g}%g5 c%géqgglm?g?&ge alltndt r(]:yan?c I10 S(Aef;%ﬁ:atin% agd isotlattri]ng said
ound o ula | or salts thereof, In a e iment, the
Inve.% araiin IR0 of F a.[lﬁl Dot

on |sgrepresert1]fl§d§% thers process to manol}fsé ureacompound of

Formula 11l or salts thereof S/ X S XO OY 1l 15 wherein:
In a 46™ embodiment, the invention is represented by the process to

manufacture a compound of Formwula IIT or salts thereof

S ><S
X0 (0)'4
i1

15  wherem:
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 altkyl having from 1 to 10 carbon afoms, said optionally substituted
unsaturated alkyl and optionally substituted saturated alkyl optionally containing a

20 polar or charged functionality;
Y is selected from the group consisting of an optionally substituted mnsaturated 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

25  functionality;
comprising:

reacting a compound of Formula IV
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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 | to 10 carbon atoms,

' fols substituted unsaturated alkyl and optionally substituted }
ﬁgﬁégﬁ% optionally containing a 20 polar or charged fuﬁgﬁgjﬁémii/;ws‘b
is selected from the group consisting of an optionally substituted
unsaturated alkyl having from | to 10 carbon atoms,jand an optionally
substitwtgd saturated aIkyIS having gom 1 to 10 carbgtf atoms, said
optiqradlly Suhstifuted.yasaturat anrd ~agtionally substituted
saturated alkyjl optionally co%ﬁ?&g a pglar or arged 25 functionality;

acting s compound’of Fofmula V|42 WO 2004/062622
Q3 igFard R eagent to form a
he group consisting of an

magnesium salt or a reagent selected from
alkyl lithium, alkeylithium, alkynyl lithium,

a lithium salt; reacting said magnesium salt or lithium salt with a
compBh adisetestdtqeerntofororeupeuonsistifipos raptiraledeofrom the
unsatdtipteshatiuk balidenspiuried.arpnsaturatiel AR sullonyalkyl. a
satur%ﬁ%}j1 f])‘{h&msatu({atgq[ alléf%-)%-sulfgﬁl aryll,gé satu%té%aééf L%ﬁgg.%%%d
alkyl-0-acyl, and 2 Sarivate R SFETRRE b SR O PamaR R4 1010
dptidhiany Bbisusstituted by one or more selected from the group
Congtating ehiEoER LR MAOPMH RIS AIRNY boAlY MG RIQ B SIS, group
amlrggﬂsgﬁ%dg{aotsg%ea | d%%rbozl(‘}%ae%)omd and cyano; separating an
isolating Sard compotind bPESTS fHurelts furaist eunsatpsed alkyl-O-
embytimdsikhe rtord Arigusetretsdnter-Dystilmiocgss soumahoifacture
a campauaddfiyDmAR, |&@%§M@%Sﬁﬁ&f@d%@&%§eﬁﬁg@% may

10 optionally be substituted by one or more selected from the group consisting of

protected hydroxy, atkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;

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

15 In a 47" embodiment, the invention is represented by the process to
manufacture a compound of Formula I 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 optionatly 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 fromthe group consisting of an alkyl lithium, alkenyl
lithium, alkynyl lithivm, aryl lithium, aralkyl lithium, and a heteroaryl Hthium, all
which can be optionally substituted to form a lthium salt;
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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

0@@,%@1%& stituted unsaturated alkyl and optionally substituted
a

saturated alkyl optionally containing a polar or charged functll)(g“hrélﬂ‘%f/‘;mw"m805

comprisin o in a compo) d of Formula IV with a Grignard Reagent
to fo?f%éc!g%ag%aé% m Ssﬁr;ﬁétiljt 3%%‘%%‘5@%%@&&88@&??8&?’&?%@%%*@ group
consfStifieHeE shaamiraierieitnaientsy it babidal kgt it ivms sardttithiign.0-
aralkylifihiLimcygndaheer oaakdihinm Y- whiahsan.be patignally,
subs}tll’téjat%(rj %)ﬂf m_a_llghiuana alt: 43 WO 2004/062622 . )

DT TS0 BB e kS AP 5 R B T it
compBtiftTlschs sHbetitrinth RE engrouprre srisittinioof hesaturatesisting of
unsaitinated Bjydhalits, sBisAlREyDhASHivERIE Y-S ylianylalkyl, a

satu@}g&greﬂgﬁgg%gga%kyl-o-suIfonyl aryl, a saturated or unsaturated
alkyl-O-acyl, and a saturated or unsaturated epoxide, all of which may 5

opticHEM e Ebispeitesspy errareinthofExerdeBtofrats thegfbup

consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected

mino, hal .car epagxide and cyang; separating and
1%olating s:%i ggﬁeg%%?ggno? qgrg%v%%ﬁncﬁ %ﬁ%s%’i%?ebgf AR LA &N

embBERHa RIS HRRoNG Al Erapie 88 arsalibhthefrbemss to manufacture
a compadnctf Faimelgdipanaatinenee Ifﬁ&g@_@ﬁ%?ﬁ@lgmltg%m ItEeI
ro Sisti en, an.qptionally substituted  unsaturated a
ﬂavlijlnﬁl%?‘gﬁ”{lgﬁtc%%yg car %%%aﬁtloln?%,l%% %é)ﬁ %¥B| aﬁfkf%ﬁ%@?ﬂﬁ%ﬁ“‘%%f%eﬁ
alkyF?%ﬁRﬁﬁé; Hehhavies forrdr ol e atais spdiopihyibubatitiasel 15
18nsatuseateckabityiand optineayusshsii et -5alUuRIedralodORIanAIN: -
contﬁdm M&}I@ﬁ%&pa d fu_nctlonallty; Y is selected from the group
conss,tma of an optlona?ly Ubstituted unsaturated alkyl having from | to

10 chrpsrestehiom iy &9 wroeising st bavrsttat dlkopktvatih gliyl
fronhdvage Mhndrbord atoins anaidl eptionalivsulsibyiednsaimiaicot.alkyl
anetkapeRAl o TR 3R VRGN SRIRNRLY SONRIRA PR
20 optionally substituted saturated alky! optionally containing a polar or charged
functionality;
comprising:
reacting a compound of Fornmula [V with a Grignard Reagent to form a magnesium
sait;
25 reacting said magnesium salt with a2 compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or imsaturated alkyl-Q-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,
30 alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano;

separating and isolating said compound of Formmla ItI or salts thereof.
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functionality; comprising: reacting a compound of Formula N with a
Grignard Reagent to form a magnesium salt; 25 reacting said magnesium
salt with a compound selected from the group consisting of a saturated or

umwggggﬁlkyl halide, saturated or unsaturated aIkyI-O-suLI%[MIj qazl(ﬁy}m%s 05

saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturate

alkyl-O- acyl, a satyrated or unsaturated epoxide, all of which may
I a%%\s?l Sﬁegﬂ?ioﬁg Br T S etedet Sintin @gretse

optionally be su

consisaHE Y& reatBehhy af Sy @8 Bilkykakilberghfatydienitro, protected
aming ifatexopeatected carboxy, epoxide and cyano; separating and

isolati ! %%%e%%nq%@d of Formula Il or salts thereof. 44 WO
2004/0656 JOORGOTENEE i & ABtRCalNoEhiHHEAE theHer bl
iS repyEgies biethe qrbueasms, mdnrnfatturelasobstipteindtoffedniyia 11|
or salitherealivih ereiboXiadivd KaReRiihif SRIHGH L. G A AW and
cons!)sg%%aﬁé %%S%I{%’(E'?l%%égs it tec{. %%ﬁzturat_ed alkyl 5 having from 1
to 10 tarbon atoms, and an optionaiy SabsttitEaEat AE=RIENaving
fromfegtiegeliiibon atoms, said optionally substituted unsaturated alkyl
and spipeially substituted saturated alkyl optionally containing a polar or

Igwarge . f ngtionalit X rising: 10 reacting a compound of Formula IV
i R T R R i SO el amemesnn

magﬁaé%ium salt with a compound selected from the group consisting of a
satureiathosinsagueaiad alkvlinalidesRatdaedQripsalyiraies consisting of a
alkylg - %&@%Aﬁ%@dﬁﬂﬁa@%or tllj}ga%a&urated a%O-suﬂlfgrﬁﬁl agl, a
saturated or unsaturated atkyl-O- T8 an, ShE PSRl P Sl el e
epoXidErEIRrd PR rHaY Bddhanifony ayibstittetbbyronstrardpkyl-O-
1seleated fioaihegoupaansigineelpoieeiahivdrxy maliy alcenyl,
acyl Sﬁi}'gﬁ(%ﬂtgé%tyeg&g gr%%%%éi@&é%’ ﬁ)@tﬁgggu%%gggégﬁge gg g;gt%c?er&dhydroxy,
alkyl, alkenyl, acyl, nitro, protecied amino, halo, protected carboxy, epoxide and
cyano,
separating and isolating said compound of Formula I or salts thereof.
20
Inaso® embodiment, the invention is represented by the process 1o
marrfacture a compound of Formmula HI or salis thereof wherein:
X is hydrogen;
¥ is selected from the group consisting of an optionally substituted unsaturated alkyl

25  having from 1 to 10 carbon atoms, and an optionally substituted saturated atkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally containing apolar or charged
functionality,
compyising:

30 reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of alkylmagnesium hatide, alkenylmagnesium halide, alkynylmagnesinm
halide, arylmagnesium halide, arylalkylmagnesium halide, alkylmagnesium atkyl,
arylmagnesinm aryl, arylalkynylmagnesium halide, arylalkenylmagnesiom halide, and
heteroarylmagnesium halide, all of which may optionally be substituted by one or
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cyano; separating and isolating said compound of Formula Il or salts
thereof. 20 In a 50th embodiment, the invention is represented by the
process to manufacture a compound of Formula Il or salts thereof

Ry eime6isRydrogen; Y is selected from the group consisting Qf
optionally substituted unsaturated alkyl 25 having from I to 10 barﬁ%%w/ooasos

atomg,, repsionally, subst saturated alkyl having from | fo 10
carbon ﬁ?&%@%%%c%ﬁ/ é%%%t%ﬁjg 3n§%€1£r£4§§yalﬁ@(%a “Btionally

subsHLFEH S At A1E8- RNejrGist R amPasr RiRtycicp orb oy dhdpgac
functigazatitinnceditprising: 30 reacting a compound of Formula IV with a

Grig : I he grou nsisting qf alkylmagnesium
halidqe@,arﬁ%%%lgr%gig%%g% risqﬁ{an e% ﬁ@rﬁ’y m%%%"é%‘?l?’rﬂ%hﬁéﬁ éTe‘},(*P cotlsisting of a
aryIAgEs AR S Aisifsatirasi rasceiplinhGresionm alkyl,
ﬁrﬁ!n@a@nﬁgm@m’m@ﬂW@a@%&;ﬁiwt}[augaﬁ@eﬂ@k@m@%ﬁ@%m
alidgyp eleroany, ide which may optiopally be
sub(sjf?gfted by one or ﬁ%@%%%%?@ﬁ%%%%ﬁ%&gemme
seledt 814?5?‘%/%8“5r?fd{5°i‘3%’f‘?§?§1‘?ﬂ§‘%¥?ﬁ%%%@fé@%ﬁ@&ﬁ@%ﬁ&dﬁeﬁﬂm

proted@daticplinity, pitatgatedadningonRip, anckaIaleetBsks ARk dgiform
@ Maghgsium salt; reacting said magnesium salt with a compound
selected from the %ro_up consisting of a 5 saturated or unsaturated alkyl

halidfEP AP RS SR S00W Ry T ST anegltsahsraeikated or

unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O- acyl,

and a satugafed -0 nsRatiARted ﬁg%g&sq%?g%\é\ﬁ%%% may %%)tie(s)nally be

substitult]?d by one or mare selected from t roup cons tlﬁgsotf)protected
hydroRy: aﬁf&é%ﬁ(‘@ﬁ?}f?@\&?f%’f Ptoteelisdharenhhersie; protected

1éarb®iyhevesddte and 10 cyano; separating and isolating said compound

of Feriulpi st et Uodh Ay Lo e TIROLMANb RE VTN IS
reprgsent%d by the (g)rocess to )
aving from’l to 10 carbon atoms, and an optionally substituted saturated alkyl
having from 1 to 10 carbon ators, said optionally substituted unsaturated atkyl and

optionally substituted saturated alkyl optionally containing a polar or charged

20 funcfionality;
comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of alkylmagnesium halide, alkenylmagnesium halide,
alkkynylmagnesium halide, all of which may optionally be substituted by one or more

25  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 magnesiwm salt with a compound selected from the group congisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halo butyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which

30 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 c¢yano;

separating and isolating said compound of Formmla 11T or salts thereof.
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manufacture a compound of Formula Il or salts thereof wherein: 15 Xis
hydrogen; Y is selected from the group consisting of an optionally
substituted unsaturated alkyl having from I to 10 carbon atoms, and an
oQti E}QH%&H stituted saturated alkyl having from | to 10 carbon atoms
said optionally substituted unsaturated alkyl and optionally stb&fitGeaY
saturated alkyl_gptionally containing a polar or charged 20 functionality;
comprising!In %egcti%%3%%d eﬁ?@%ﬁdﬁ?%@%‘?ﬁﬁ@!@%tﬁ a
GrigriafeReayermoswiestéof Frormth8lgnoupscbasistingrehalkyhnagnesium
halidg;, jalkarydapagnesium halide, allcynylmagnesium halide, all of which
one or more 25 selected from the group

maygptigegallé/d%([a substituted by

consisting of protest 8%9%9599%%@%%@%@?@6%&“%%?%@ alkyl
proteirezdinma th ficabeh protected sashitoasitasibEiutemagresiumysalt;
reactingmaidanesk sk IR COMAAN M RRIGHE A ARUR:
cons&sgﬁg a[?f s%@kﬁégaéﬂg%%g]% aryl4-halobutrate,
aralkyl4-RaloButyrate. BUtyro Qv RS AR RGP kR Pk ER b tate,
aralkyipétealistate, and diepoxybutane, all of which 30 may optionally be
substitiediby one or more selected from the group consisting of

rotected hydr alkyl, alkenyl, [, nitrg, protected amino, halo,
Igrote}T g%g gc‘y%lsr ?‘(’)Iy%/’i,l %%%‘)igﬁlg Oé’r% %%%a%ﬁﬁﬁﬂ%&féﬁ#@@éﬁmd_
comfgrbermarenuiatineof SdndhoraohivdGnMOIRI04A68EA 2 nesium
PCTAISRR0HOARENR BN RTBIR BN NRRIaN R fppresented
by ﬂﬁlﬁéoﬁggs (o mar}]ﬁjfa turg\éa c%npound of Formula [Il or salts thereof
wherein: "X 15 hydrogen: ¥ is sele e SR grd e orteRmerrran
optichHiRAsB3deatiaropraiinagsesaikylirdohiay ifgcfopentito dBsartinomide;
1atomey Redsamopianal buswastioyesh e AlkybAAMRg e 10,10
carbsglrgJ %BOB}% s%isg ugﬁ%gona&g Plﬂ)bst tuted unsaturated alkyl and optionally
substitited saturated & y]iloptl6n%¥%ﬁ?§ﬁ%@%ﬁ&"8@ﬁﬁ?§%‘m
funchisyifiey ! Sapaprdmrgnesium bromide; Dodecylmagnesium bromide; sec-
Butylmagnestum chloride; 1-Propenylmagnesium bromide; Is opropenylmagnesium

1000803

bromide; (2,2-Dimethylpropyl)magnesium chloride; 1-Heptylmagnesium bromide; 3~

20 Butenylmagnesium bromide; 1-Pentylmagnesium chloridé; 2-
Methylpropylmagnesium chloride; (2-Methyl-2-prop enyDmagnesium chloride;
Ethynylmagnesiim bromide; 1-Hexylmagnesium bromide; Vinylmagnesium chloride;
Allylmagnesium chloride; Ethylmagnesium chloride; n-Propylmagnesium chloride;
Vinylmagnesium bromide; Allylmagnesium bromide; Isopropylmagnesium chloride;

25  Isopropylmagnesium bromide; Cyclohexylmagnesium chloride;
Cyclohexylmagnesium bromide; 1-Propylmagnesium bromide; Isobutylmagnesium
bromide;Ethylmagnesium bromide; 2-Butylmagnesinm bromide; 2-Propylmagnesium,
bromide; Methylmagnesiumn iodide; n-Butylmagnesium chloride; n-Butylmagnesium
bromide; tert-Butylmagnesium chloride; and Methylmagnesium chloride to form a

30  magnesium sait;
reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralky] 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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10 reacting a solution of a compound of Formula IV with a Cxrrgnard
Reagent selected from the group consisting of Methylmagnesium
bromide; Oetadecylmagnesium chloride; Tetradecylmagnesium chloride:

NWreRagRGyimagnesiumbromide; Ethynylmagnesium chloridg, . o
n-Nonylmagnesium bromide; n-Octylmagnesium chloride; i

(2-M I Dmaanesium promide; Cyclopentylmagnesium bromide;
P o e o e e ot
(1-Mé?$ﬂ3?z‘tﬁ%‘ﬂ%r%rﬁﬁ‘a?§esium chloride; 1-Decyhnagnesiumbromide;
I-Outydpaajngsidrsohatomide;chniyOpYRY IMAANS ILMBINNgR of
Dodecylmagnesiumbromide; sec- Butyhnagnesium chloride;
1-Propenylmagnesium bromide; Isopropenylmagnesium bromide;
(2,2-Dimetfyfor p§irdyrmsithn ieroties teperstyirhbyhesivess amide, 3
20 ButenyimagnesingnadorhideniRantyiamaenesipanshigride; 2-
Mettylgrﬁ)}wgg@gnesium chloride; (2-Methyl-2-propenyl)magnesium
chloride; Ethynylmagnesium bromide; 1-Hexylmagnesium bromide,
Viny%‘ééﬁé@ﬁﬂjné%ﬁl FEUIRAFEBN eSin D Epied ey tEtihybhagaiesiah alky]
%rl}l()lﬁidﬁng]@mpyhmagﬁkesﬂm;ﬁﬁlaﬁlM& oMieyAmaghr?gg{%@aszLQS QeI
yIRagnes ; opylmagnesium chloride;
llsopropylmaﬁg?[J?rﬁ%%gﬁ%gé%&%@ﬁ x%%gﬁ'ﬁe%lﬁ% HiEpgied aliyl and
CycIOHERAR SYEEHFhssrErHd kL prépyil sgpietivemerdmidaharged
Isobéipthragiikgsium bromide;Ethylmagnesium bromide;
2-Blgygggggggsium bromide; 2-Propylmagnesium bromide;
Methylmagnesium iodide; n Butylmagnesium chloride; n-Butylmagnesium
bronfraE e AR A grre HibFRIE kY Mg firiaemé Reageatidedelto
tformimBthmzagmesinsizbal b IRROtNgsadhmagoestd b sallwith acempound
sele : Isting..qf alkyl 4-halobutyrate,
4-ha%%gl g(gtrg?%%rﬁaﬁﬁﬂ%ﬁ?ﬁ%&%%%g%ﬁﬁﬁﬁ nees?”ua%k% “Hal6acetate,
aryl Hﬁ@%@?ﬁf@“’é RYPR ot onmelmegesspin taneidstl of which may
optidhalpieybuigstisitecbhymodee or-narg salecteehionm:the group
consistiRg: 62 11152004/000805 praotected .
zgyd%(i %l%%%%ﬁ%@%é%%%ﬁ 5585%#6? §8 5 ,?b(% Hhigpesium
carbc&é‘ b OXIR A AR SapEIaR: st Al imeRaepigs sldosidm 62nd of
ForrRitetiyiprgalimtherdoh Bilorid S 3dieryhaskaenta hedhuention is
reprﬁéﬁ%ﬁé’g@é&ﬂbﬁ &Qﬁ§é§—f@ethylp10pylmagnesium chioride; 1-Hexylmagnesinom

bromide; Ethylmagnesium chloride; n-Propylmagnesium chloride;

Isopropylmagnesium chloride; Isopropylmagnesium bromide; Cyclohexylmagnesium
25  chloride; Cyclohexylmagnesium bropside;
1-Propylmagnesium bromide; Isobutylmagnesium bromide; Bihylmagnesium
bromide;
2-Butylmagnesium bromide; 2-Propylmagnesiom bromide; Methylmagnesium iodide;
n-Butylmagnesium chloride; n-Butylmagnesium bromide; tert-Butylragnesinm
30 chloride; and Methylmagnesiun. chloride to form a magnegium sali;
reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobuiyrate, butyrolactone, alkyl
haloacetate, aryl baloacetate, 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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manufacture a compound of Formula Il or salts thereof wherein: Xis
hydrogen; Y is selected from the group consisting of an optionally
substituted unsaturated alkyl having from Ito 10 carbon atoms, and an

qu%@zwé%stituted saturated alkyl 10 having from I to 10 cg 19{?5%3373&1805

said optionally substituted unsaturated alkyl and optionally substitute

saturate, ool containing a polar or charged functionality;
compl%gfis%g@#?iapti%g%qg’o?%%ﬁ 0 ’c%%ﬁp%rﬁ% t%(}aﬁ%ﬂ’ilﬁihﬁp?\}’fﬁfﬂ‘ii%?
GrighaRPReRySHtecBbetar: 15 from the group consisting of

Methylmagnesidiedinamide] Qeintesynpagnesi.chleridgeor
Tetradecylmagnesium chloride; n-Nonylmagnesium bromide; n-
Octylmagnesium, chloride,, (2-Methylpropenyl)magnesium bromide;
éyclopentyiiafueihtfinerhite inemips ityrnrrgriesnthe htoseto
Cycloprofghnagresiummbeamicesd D ecyimagsesivp.Rsamide;

I-Octylm jim 20 bromide; Dodecyhnagnesium bromide;
sec-Butylmagnesium chloride; (2,2- Dimethylpropyl)magnesium chloride; |
-HepfyRRdefetinm Brosrve consipdyfan gplésiain eitoitded unsaturated alkyl
2-Métivyigrinpylinagnesition ales) 4o dprANAGNAEIIT QEMYKSKs]

1RSI T Bl PPN ST IO ettt and
Isopropylmagnesium chloride; ISo ro.ymatj’nesmm romige.
Cycl?ﬂ%fﬁ% ﬁﬁ%ﬁ@@ﬁﬁ?%@ﬁ‘l‘oﬁlﬁg optiverdberplripigaagivln wrdmid;
I-Prdpsdtivagitesium bromide; Isobutyhnagnesium bromide;
Ethyl ﬁ@'_um bromide; 2-Butylmagnesium bromide;
2-Propylmagnesium bromide; Methylmagnesium iodide;

n-BafHHE AR M araerrrl pf e EYUithadAsierard Reagent selected
1fert-Boty heagngsiunsiSi chfoicey] mnshMeth yimaiieesiosychierida 4o form

a megasl () Sl A A ERANSSIE, SN2, LOMBON e,
selected from the group consisting o aﬁ%ﬂ Z-ha%%gty%ﬁ%, rysf bromide;
4-h&%ﬁ?%%?&ﬂéﬁ%ﬂ%ﬂ%%@%%{%mﬁ&%@m% hdstrbatanesium
aryl raloseptetdaybikyhralongdtate; arminliapexbsiangsalkolwbichidgay
s MY 005G ST A
20 chlonde; 1-Hexylmagnesium bromide; Ethylmagnesium, chloride; n-
Propylmagnesium chloride; Isopropylmagnesium chloride; Isopropylmagnesium
bromide; Cyclohexylmagnesium chloride; Cyclohexylmagnesium bromide; 1-
Propylmagnesium bromide; Isobutylmagnesium bromide; Bthylmagnesium bromide;
2-Butylmagnesium bromide; 2-Propylmagnesium bromide; Methylmagnesium iodide;
25  n-Butylmagnesium chloride; n-Butylmagnesium bromide; tert-Butylmagnesinm
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, aralky} 4-halobutyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
30 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 II1 or salts thereof,
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protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,
protected carboxy, epoxide and cyan; separating and isolating said
compound of Formula Il or salts thereof. 5 In a 54's embodiment, the

inyeignsis.sepresented by the process to manufacture a compo) of
Formula Il or salts thereof wherein: Xis hydrogen; Y is selectrggft)jri{o‘r%‘{?{goasos

group consistipg, of an optionally substituted unsaturated alkyl having
from | to 15 arbor RIS et TR BRYoRAT SDEH A SPSEd alky 10
havirgnirBaiuree toreeind nidtomyz ddiek eptichemgisdisstinited unsaturated
alkykapdy@ptigpally substituted saturated alkyl optionally containing a

polay.or char functionality; comprising: reagcting a solytion of

ComBoL TS EERRLIEE KPR 4 AL RSk e Crireh Byt et
groupdonSietingtof frathyirmannasiam dridmide sebaibiphsaigraiet ghyl
gh|05%€ﬁ§§ﬂ&ﬂﬁp hylp?msyb)mﬁg_ @@ﬁ@%ﬁﬁﬂﬂﬁiﬁc .| ﬁ&walleﬁ@ﬂﬁéham&e_ BHAM
romide; tert-Pentyl magnesju ride; Cyclapro agnesium
pron S A T e sl el Eemina APl
(2,2imiskemallipropyl)magnesium chloride; I- Heptylmagnesium bromide;
1-Pegtymagnesium chloride; 2-Methylpropyhnagnesium 20 chloride;
-Hexylmagnesium bromide: E agnesjum..chloride:

T o RS TG B S e L S RS Reagetsleted
IsopfopytheagpresignsisBre nfisd O isneiyntalpmssiutn chloride;
Cyclobexylropanesiusadmamiteiide, Biopyinagnesium-amigssyimagnesium
Isob Imdagpesium brorréide' E Oxl({g_a[gglggiup&grors%gneb omide:
2-Bu yPnlﬁlaegnSéoéfﬁo B?%%ﬁ.&‘e; - ropylmé)gr%smﬁn%roml H
Metl§yiedgradsiasnadan ehlosle Hetimagisesinie SRt prdaityimagnesium
13-Buivbnagnesismynremidrn eridRaty mpgResIuR ehian dsloateio form a
Metrm%nﬂg Q%Si%j@“ chloride to form a magnesium salt; reacting said
magnesium Salt with a compound selected from the group consisting of
allcytetibng prid magnssing 4k Fidputeareoundilach Erep thy eaqap consisting of
butysalgiciang: walisyiid) algl acelsiarasyiranln acatstayanalythalaacetdis]
and diepoxybutane, all of whi a ional it one
o AR PRl SRS 0

28l|cemngy, entiphaklyrbe protitiatetbaniner Hatb spreirddion Ba meps cupsinget
and HMARESd hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, hato, protected

carboxy, epoxide and cyano;

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

25 In a 56™ embodiment, .the invention is represented by the process to
manufacture a compound of Formula I 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

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

COmMprising:
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separating and isolating said compound of Formula Il or salts thereof. 49
WO 2004/062622 PCTIUS2004/000805 Ina 55u” embodiment, the
invention is represented by the process to manufacture a compound of

Feamuladibensalts thereof wherein: Xis hydrogen; Y is selecl;gqu%m%sm
group consisting of an optionally substituted unsaturated alkyl 5 having

from optio substituted saturated alkyl
havir]:“1g§f&f9r8i(érgr(l)a{g%({;li)fg>0r1'11 car %%ﬂ@%gr%ag?giﬁuggb 01 %#ilfsé}tﬁ)boéﬁ ﬁ%ﬁ%&fﬁﬁ%@‘a
alkyl BAE L TSR R BYituted saturated alkyl optionally containing a
polar@cihprgdddundionalityiBamaprising] S&Qof@@ﬁﬁﬁlg:@ %@?Bi%%ftﬁg of
com a rignar t selected from the
roulaﬁs:jl{ci)1 r?s%%é%%%c i?%géﬁﬁﬁﬁmmﬁﬁﬁ? ?% Bt Butyro actons, ek
%lett@ﬂ’%ﬁéﬁyb‘?ﬂ&&%%ﬁ% Hrdr deoraigtmmagribetomibetietsidd of which
P-Prewlmmswmbkﬁmﬂe:'_ ylsﬁ@?mww%waeaﬂ'w{a@%ie@ammﬁng of
sop e ohexylmagnesium ghloride;
o B A RSB RAR. BEioed
tert-STRIagEEe AtHBHide; and Methylmagnesium chloride to form a
magsrpsiutingsalt, isehtitip gishichpagresiEsmRalYich AreeeReEnd selected
isom the group consisting of alkyl 4-halobutyrate, ary14-halobutrate,
aralkyl 4-halobutyrate, butyrolactone, alkyl haloacetate, aryl baloacetate,
aralicyl halSdtchafEheR et Sedperions pepomnd ot nmesptionally be
substitntéetioge ervergromdref Beteote XfrinKihe Yrosixgensissizg of
protected hydroxy, alkyl, allcenyl, acyl, nitro, protected amino, halo,
protected carboxy, epoxide and cyano; separating and isolating said
compound of Formula 1l or salts thereof. 25 In a 56u” embodiment, the
invention is represented by the process to manufacture a compound of
Formula Il 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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30 having from | to 10 carbon atoms, said optionally substituted

unsaturated alkyl and optionally substituted saturated alkyl optionally
containing a polar or charged functionality; comprising: 50 WO
2Q0M0087643,PCT/1IS2004/000805 reacting a solution of a CQIpOUL ﬂq, [{0 0805
Formula IV with isopropylmagnesium chloride to form a magnesium's

reacting said magnesmm salt with a compound selected from the group
consisting ralobutrate, aralkyl

4-halobn cetate, aryl haloacetate,

protectgd Hytoxy ; alkyl, alkenyl acytnitro, protecte a ,1
protected carbxy epoxide and cyano; sé)paratlng and iSO tlng said

0-Alkyl-Aryl

CH

comprising:

reacting a solution of a compound of Formla IV with jsopropylmagnesium chloride
to form a magnesium sal(;

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;



O [~-S~SI~ OH HO p 0 comprising: reacting a solution of a compound of
Formula rV with isopropylmagnesium chloride to form a magnesium salt;
5 reacting said magnesium salt with a compound selected from the group

cResisiing af,alkyl 4-halobutyrate, aryl 4-halobutyrate, aralkyl, ’
4-halobutyrate, and butyrolactone; 52 WO 2004/062622 PLITUS20041000805

PCTIYS2004/0 . separating and isolating said compound of Formula
XX B S o Cr Bt e TSR G6R trso”
represented by the process to manufacture a compound of Formula XIlII,
XIV, XV or i¥bst salisiereacknkad HRORISAN HR.0 5 HOO
xvs I%ai&%(ﬁtyrga%(})&% otind OF glrgl%las}%ﬂa XIV, XV or X VI or salis thereof

S><S
O-Alkyl
HO 5 /\}/
0
X
S><S
Y
HO O
o
5 XV
S><S
O-Alkyl-A1yl
HO 5 /\n/
A 0
XV

8 ><s
OH
HO o

O

comprising:
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WO 2004/062622 PCT/US2004/000805 reacting a compound of Formula
IV with isopropylmagnesium chloride to forma magnesium salt; reacting
said magnesium salt with alkyl haloacetate, aryl haloacetate, arallcyl

nd alkali metal haloacetate; 5 separating and isolating said
Egﬁgéggkr%t%ﬁ:ormula X, XIV, XV or XVI or salts thereof. Iﬁ%ng’t 047000505
embodiment, the invention is re\;}aresented by the process to manufacture
a cHMBERFURRTRs AR oFda e RrIvdBraS IR el et 10
compisiRgmraicting a compound of Formula 1V with isopropylmagnesium

chlogj » mAgNes| ; ' ' ' with
die%%%ﬁ%%tg% (rai?l % separatﬁa%s%%%%%%%%&%ﬁ%%%%%%@&muIa
A

XVPepasiaaidkal megd Fment, the invention is represented by
sthe sppaceisg tad mentifaelid ecanpompol atrof! k Bf KAV| [XF sak¥ theselof
wheyeig.«Xis hydrogen; 20 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 | to 10 carbon
atoms, saif ofttoasabyisustistedantisats rapecalicttani: pptianally
subgtiied, satialesalket oPHaRANY-eoRtaINig ARRIR o charged
functionality; 25 comprising: reacting a solytion of a compound of Formula
IV with & Crrignard Reagent selected from{farylmagnesium halide or

comprising:
reacting a compound of Formula IV with isopropylmagnesium chloride to form a
magnesium salt;
reacting said magnesinm salt with diepoxybutane;
15  separating and isolating said compound of Formula X VT or salts thereof.

In a 60™ embodiment, the invention is represented by the process fo
manufacture a compound of Formula I or salts thereof wherein:
X is hydrogen;

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

25  comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from arylmagnesinm halide or heteroarylmagnesium halide to form a magnesiom. salt,
wherein said arylmagnesium halide and heteroarylmagnesium halide may optionally
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54 WO 2004/062622 PCTIUS2004/000805 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;

reasting/saighiagnesium salt with a compound selected from,the, QtQlP0ases
consisting of 5 alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl )

Iob rate§V rolactonee,l%!thl hal acetate ar haI?ac%tatt% aralkyl
haI 5(’?3 POy BtAne- all ofw (?ﬁour%w ptichalky e
subkyiteaey @%@}wétmmféeg@tb%ﬂédnﬁmmm‘@@%a@e@ﬁ@btm@ wyptected
protggtedyhydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,

protected carbox OXi e a d ¢yano, tin nd isolatin a|d
comBisiRE GHFS ?%fu?é For Yans ]qO ‘5? ﬁeﬁt ?ﬁsgﬂn

Snvekidri-atepraneanor wfﬂfi’é%@@ésﬁtﬂ %iahl%ﬁﬁwebmtﬁﬁ@@nd@
iorﬁmﬁacﬂta&r ﬁ@itﬁaﬂf)&f@z@é Wﬂ&ﬁiﬁhﬁaié%&it&ydéﬂgﬁﬁp&@b\ﬂtﬁs;&l?@eﬂﬂom
the grou COH istin tiona substitut ns rated alk g

yidte KON t){’ongégtsg?nl% § &N o (?f)ensaeffi/‘ggbstnttuteéT salfurate ?IE%?

havmgtmnysb% @aﬁm@mWyéM@m@tﬂﬁw spehaeditstrated
alkyém(yoplg@g@l%gupﬂnuted saturated alkyl optionally containing a

olar or chargﬂéj nctlon I|t 20 comprisi actl compound of

ormgﬁfﬂ? rr| Rard gagentnéetmt‘%iﬁ %ge%roﬁ consisting

of 3-Chloro-4-fluorophenylmagnesium bromide; 3-Fluoro-2-

methylphefmé!W%Mﬂbﬁr@miﬂea@zdﬂmr@ﬁsm&wwl@mymmnesium

bromlde 5- Fluoro 2- am th ium br, e; 3,5-Dimethyl-4 25
P R

metﬁloxyﬁﬁen 2sium bromi henylmagnesmm
broﬁiltfélyﬂgf[%(trlmethymIyl)amlno]phenylmagnesmm chloride;

153-TRienydBaengsidmd @f&ﬁi&oﬁ’m&iﬁ@ m—&rsbtmr@nia eEbARAGNESHKITIted alkyl

bromide; 45Tr|f henylma eS|u m{g
4- Mh%ﬁm "# egn”ﬁ%ghgﬂﬁum tiona jimed saturated alkyl

Di nﬂéﬂtﬁéﬁﬁﬂ% hm%gﬁb@wﬁ%?cﬁ%muz@m irRsiish R RaEh ek And
brorgigignaisGubiatiyipherybagrASIyidcilpEEsining a polar or charged

(4-%ngéﬁ%€hthalenyl)magnesium bromide;

20 comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Chloro-4-fluorophenylmagnesiuvm bromide; 3-Fluoro-2-
methylphenylmagnesium bromide; 5-Fluoro-2-methoxyphenylmagnesivim bromide;
5-Fluoro-2-methylphenylmagnesiam bromide; 3,5-Dimethyl-4-

25  methoxyphenylmagnesium bromide; 3-Fluoro-4-methylphenylmagnesium bromide;
3-[Bis(irimethylsilyl)amino|phenylmagnesium chioride; 3-Thisnybmagnesium icdide;
3-Fhioro-4-chlorophenylmagnesium bromide; 3,4,5-Trifluorophenylmagnesium
bromide; 4-Methoxy-2-methyiphenylmagnesium bromide; 2,4~
Dimethoxyphenylmagnesium bromide; 2,3-Dimethylphenylmagnesivin bromide; 3-

30  Methylphenylmagnesium chloride; (4-methyl-1-naphthalenyly)magnesium bromide;
(3-fluoro-4-methoxyphenylymagnesium bromide; 2-Chlore-5-thienylmagnesium
bromide; 3,4-Dimethylphenylmagnesium chloride; 3-Methyl-2-thienylmagnesitim
bromide; Pentamethylphenylmagnesium bromide; 3 ,4-Dimethoxyphenylmagnesiom
bromide; (3,4-DimethylphenyD)magnesium bromide; (3,5-
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(3-fluoro-4-methoxyphenyl)magnesium bromide;
2-Chloro-5-thienylmagnesium bromide; 3,4-Dimethylphenylmagnesium
chloride; 3-Methyl-2-thienylmagnesium bromide;

Reptametphenylmagnesium bromide; 3,4-Dimethoxyphen qnesi
bromide; (3,4-Dimethylphenyl)magnesiumbromide; (3,5 55 g?ﬁ%@%%/ﬂmggs

2004/062622 P [US2004/000805  Dichlorophenyl)magnesiumbromide;
P S A B Ao ey Dazmeston
3,4-DicRtiso HeRiteagmesiumsromitde o8 £3,5.6-
Tetrameshy P pRBAGABSHI RTIR A-LIRRAN DL ARAIESMT (-t
bro%%dééééﬁqt- But 5&9%%%?@ nesjum bromldejlm . .
2,5-Dil o%fptﬁaé%ﬁy Mhaghas Ui BronmgbosyRbenymagnesium bromide; 3,5-
6iﬂu8f3wemwh@m@f'm%mw;mmmmmwmmmnde;
(6- Mﬁfmxy-ﬁ@ﬁﬂﬁfbﬂi@@ﬂﬂﬁ%%@é%—ﬂ%ﬁoxy—1~naphth Dmagnesium
(2- Iégl% ég_ﬁg{mh Irg]na nesium tkr{omlde_; 3-Methoxyp eny%agnesmm
bromi e;.j -Chloropfien )grﬁfélﬁsensnl‘& oBiinfdd:hlorophenylimagnesium ,
(3,5 A ihBHpHhTEgRedmvetromide@dy ainithastmagaesium
chlodideiideFuoior2 neiyinhanvimacnesivmpramis: (2,5 10
im agnesium bromide; ) _
e M e yras o e
2- Py By RRsRyHESPH PG e 42 - Prshibnypiveiny nagidsitm bromide;
ﬁ-Na’@BﬁbWﬁma@sm@D_ St%ﬁimh Iﬂﬂie@'—MﬁJMh'mgéﬁEid ﬁzlﬁﬂamﬁgﬁ. EE Y Mthy-1-
ro enD-Dime enyl esi romide; 2- X
e
broriiEPEanyBRespiE AptRidg] fhiddptediinibrophitigpesium bromide; (4-
12,;‘;'lMfﬂ@mﬁﬁﬁeﬁﬁhﬁg@&ﬂ%@i@[ﬂ-ﬁé&f?@@&iﬁxyp}ﬁnﬂmagnesjum
- rophenymaagnesiumbromide; (o-Methoxyphenyl)magnesium
oo e (g R PSS
brortfo@ids: YhspremagrarivmdpideryMatrrsaibenybrossidepm bromide; 4-
2-ThilEmdinagniesiphabransidsifdnMety Bhep)magResiim Rremide:
Me%{gﬁgg%%y@#@%dgaagglﬂgn? nesium 2% bromide; )
Pentafluorophen agne&ur%brdmléé‘),gt(ni*g@?ﬁ’g% TOBHUR i ghbengagsium
z%roﬁﬁ?}@%dﬁ%ﬁ’&%ﬁ@ﬁ%ﬁﬁ%ﬁ@ﬁmbmmé%ﬁmmb@dmkm@m@mesium
chisideidd-FausiophenimagnesiemiomigRiF RSN MAgRESH Biorde:
Ch'OJJﬁﬁbBBf&Q%HQ%%Q&%‘%Q{ e and LB ”VY')Pmagnes'“m
bromide to form a magnesium Sai; R STV ELIR R
contisTaig: caldéiBirhesmtiegnetiptrasiitinig finpSralimdsianatdbutyrate,
arykdattalpbuiiratgmasatiubi ialohubipaia dRUBMAIRIANGe BKY consisting of
25  alkyl 4-halobutyrate, aryl 4-halobuirate, aralky! 4-halobutyrate, butyrolactone, atkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more selected from the group congisting of

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

30 separating and isolating said compound of Formula {1 or salts thereof,

In 2 62" embodiment, the invention is represented by the process to
manufacture a compound of Formula I or salts thereof wherein:
X is hydrogen;



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
aR otected carboxy, epoxide and cyano; 30 sepal; %t!?g
|sﬁgggg1§§6d%ompound of Formula Ill. or salts thereof. Ina 6 %%00805
emboglmept th% ntlon is represented by the process to manufacture

a compoun ormu?ﬁ‘ﬂlgf R B PiTicRALm SRS A e 15 alindh
2004 2a@E6290PICT 10 S2D0HE0880S! A ipiaelditechitnmihagraupaliyl

consmm&@to@nlqpm@a%m&t@ﬁﬂt@s% %ﬁ&ﬁ%&h&% %éraﬂr}ﬂ' 10,
10 carbo gu%quan op ﬁ Sﬁ‘é ubstituted saturated i afnom
I to 16F canéill mttoms SHA S 9%5@&&?@@@%@%@&%%d
oi)tloﬁ-ﬁl??%@b‘%tltuted saturated allcyl optionally containing a polar or

chargﬁdlﬁgwgctlonahty comprising: reacting a compound of Formula IV
with z%eacg nard Rea ngele ?ai,fro the gr conS|st|ng of

3,5-Dimet afﬁlom e orm ége&‘tﬁ&ﬁﬁ%}mzmhe group
meth§pHER ﬁfég%@gnnﬁhmmxwhsﬁim@hmmhmwd&agmum 2-
bro%@ﬁ@ﬁ@@@ﬂ%@&ﬁﬁ@ﬁ@ﬂﬁﬁ&ﬂa tagnesium bromide; 2,3-

eS|um hloride; 4 Dlmethy phenylmagnesium
Iorld‘%‘ %gﬁjtan}fe BREAYI mgngneél MEiBbRRgLnagpestum chloride; 3,4-

D|m Wm@@b%@@@mﬁﬂm@tﬁmmmﬁmamn@@mm
bro nmﬁ%@ﬁiwmmml @@ﬁﬁﬁéﬂiﬁﬁf&gﬂ%gnesmm bromide;

4-
e g
15 bryAHfe; %é@J@tﬁb@mwﬁ@mmsﬂgndsmm@mmxyphenymgmm

12-Meibydphenyimagnashimn)apiarisenGaRinethyphany ?qy
bromlgg a0 gﬁt%&g Im%gnesmm b\%?mlde 4 Etylpheny magnesmm

bromi enoxyph eDr DR Bromicide-Methylphenylmagnesium
2,6- @rﬁt@ﬂtytbﬁ@ﬁmhﬁ@@mm@m@ezﬁﬁwmmm@mmImde

b romﬁﬁlﬁcﬂ@%@ﬂﬂﬂgﬁgﬂﬂm& CJushials magnesmm bromide; (4-

3,4- I\ﬂ ﬁ nylm Elugn ?
Met xy qe ng%nesmm romide: gﬁ’i}f 8’@?@%%6‘8‘“(4-
arhbrenaitie bravidehPhohdmainesigmesitide; (4-
b ronwel,oxyphenyi)magnesmm bromide; (4-Methylphenyl)magresium bromide;

Mesitymagnesium bromide; 2-Tolylmaguesium bromide; 4-Methylphenylmagnesium
chloride; Phenylmagnesium chloride; and Phenylmagnesium bromide to form a

magnesiom salt;

25  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

30 carboxy, epoxide and cyano;
separating and isolating said compound of Formula ITI or salts thereof

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

manufacture a compound of Formula II or salts thereof wherein:
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Mesitymagnesium bromide; 2-Tolylmagnesium bromide;
4-Methylphenylmagnesium chloride; Phenyhnagnesium chloride; and
Phenylmagnesium bromide to form a magnesium salt; 25 reacting said
rqfoqgeos/iéj(n} szalt with a compound selected from the group consisting of
akyl A h&i#Batyrate, aryl 4-halobutrate, aralkyl 4-halobutyrat&CT/US2004/000805
butyrolactone, alkyl halo acetate, aryl halo acetate, aralkyl halo acetate,
anddiepukypaane, all of which may optionally be substituted by one or

rr;gf?%@k@éaj@@ ﬁ{&ﬂ’cﬂ@%&{f%&ﬁm%ﬁﬁﬁil@B&%@Pﬁﬁ%ﬁ%{%ﬁﬂr{g&uﬁﬁﬁéﬂ,ﬂgl
a nyl, a , NItro, protected amingQ, nalo, protecie carboxy, Xiae
B b A A S R SUI AP SIS RSy s
thedeoingrfrans3 @ Ehvbtdimtmstseldmmintidly wbeigrisbmettaedrdkplondss

40 GR@AaMRAHRG akhoraual erealis.thereebydaiain: 57
0%4/0 2622 PCT/US2004/000805 Xis hydrogen; Y is selected from
the %u 1Pfsisting of an optionally substituted unsaturated alkyl having

fronsdopriE@Earbon atoms, and an optionally substituted saturated alkyl
hlf'ﬂll(V'tl@Q:é‘dE@éQ d&gp%g?@afmbm_ "I’(ﬁfm&ﬂig Qﬁgﬁ)il}aﬂl%ﬁéhﬂ Hilkaléeéa HOSANY ated
alkyl and 5 optio stituted saturated,alkyl optionally containing a
e e S e RS R
HForrahaidy Jivstoampaiamaeiian bsaretcd-frbminbeaybmegesisisting of
g-M&ﬂaﬁ%a %@m&s@%@%ﬁ%&%@b&gﬂmm&m& 2-

romide; .3 -Methox nylma ium bragmide; . .
Az e e (R R e
brofiefeogieenylynempiragresidm Brerlmegrsmnjgier¥hnagnesium
bromis{:ﬁéyfgghéfcilmﬁﬁgﬂéﬁﬁﬁyﬂ}ﬂﬁﬁ%ﬂ&%@[ﬂﬁeigl 9B dOmesium éuomide; 2-

e enylmagnesium.bromide; Phenylmagnesium.odide: (4- .
et B e A e A L st
brorshitbaide; #51 PhResResithvisrart defammamghssiariiagnesium
?hh@Qﬁngﬁﬁmﬂﬂgﬁ@'\ﬁﬁll iwmvvﬁﬁl@fi@igpmd mﬁnlﬂ%@a@%&pﬁ lpaEnice: dw
orm sium_ salt; reacting, sai nesi alt with a compou
ol R e AP R e Bl 3R S
haloacetate, ary! haloacetate, aralkyl haloacetate, and diepoxybutane, all of which -

20  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.

25 In a 64™ embodiment, the invention is represented by the process to
manufacture a compoﬁnd of Formaula 1Y or salts thereof wherein:
X ig 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

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

comprising:
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alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate,
butyrolactone, alkyl haloacetate, aryl haloacetate, arallcyl haloacetate,
and diepoxybutane, all of which 20 may optionally be substituted by one

ow%% 0?Izegzted from the group consisting of protected hydroxy, alkyl,
alkeryl *a&yT hitro, protected amino, halo, protected carboxyPEPBBKidH4HEes
cyano; separating and isolating said compound of Formula Il or salts

thereBFI581A WBEHE AT ! Wichinsigtion Rerepresiatetionttie group

prr?cezsssﬁain'gaﬁmwe&mmmﬂmmﬁm@ﬁm@muﬂ%ﬁ%ajﬁ%@@m

wner " : e m ine consisting o1 an
BiBmitlS PYAOER Y Inssles S:/E‘ﬁ%u} aoet he B o e

optionally substitutéd unsaturate a a\e}ing
and 2R°ERtR Ao opErheEir e batkyi 8 Pheaylng diesinr fio di@érbon
Eﬁt% W@iﬁﬁajﬂmﬁﬂi@ﬁﬁimﬁlﬂlﬁimﬁﬂdﬁlj I@Eﬂ&ﬁﬁiﬁ_ﬂ:é}imhﬁigﬁsﬁﬁﬂ%ﬂ&%e; 2-
subs lly containing a palar.or.charged =
P e S R e e e L
reactify A EAMb ORI BREEST I B Pwidrith BrergneesRengint selected
gol\r/ln mtg%?uég mmﬁ@gﬁﬁt%&f@ﬁ@ﬂ)é%ﬁ@lﬂ %@Mﬂ%&mmmimg of
- X g e (2- enyl)magnesium
o b R B ORI RAEISEERR,
%m&ﬂ?@ﬁ%ﬁe )Eﬁ'ﬁ@%?%?uﬁfﬁ%#ﬁh’é?%ﬁyﬁﬁ&gmm%@dém%
getmﬁwmm& Iﬁﬁri/ﬂb%m%ﬂhﬁﬁyllﬁm@gﬁﬁé&ﬁbﬁng of
ro Ry Yol i omide:.4-Met enylmagnesium
chlgryid ;Pher?ylfﬁ%%%%?u%%%k%ﬁ ei;hgﬁijp Bg%lr&% r%%%?fé%ﬁh?%%’ﬁ??de to
form & RYAGRATHR LEYABRcting said magnesium salt with a compound

selestpdritpgrtiddsghomg cohsiaingaf oalkyhdrhalohutyaie o
14-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl. 10 haloacetate,
aryl baloacetate, aralkyl haloacetate, and diepoxybutane, all of which may
optionally S22t <HGpdHNS)-Jhe BFeHive s sRistart i dmttrpgrospto
consistinrafirpratecpecht yd Roxyyuki Kyl oadkensbragykngitig; protected
ami@@isr@tg}ogggtected carboxy, epoxide and cyano; separating and

isola{,ing said g%mpound of Formula Il or salts thereof.
is'selected from. the group consisting of an optionally substituted umsaturated alkyl

20 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 substitated saturated alkyl optionally containing a polar or charged
functionality;

comprising:

25 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 sal;
reacting said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobutyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl

30  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 ITI or salts thereof.
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15 In a 65°s embodiment, the invention is represented by the process to
manufacture a compound of Formula Ill or salts thereof wherein: X is
hydrogen; Y is selected from the group consisting of an optionally
suhkstityisg;pnsaturated alkyl. 20 having from I to 10 carbon
an optionally substituted saturated alkyl having from | to 10 (%?gg%ﬁ%?%%{sos
said optionally substituted unsaturated alkyl and optionally substituted
saturated alkyl o&tionally containing a polar or charged functionality;
comprising I025°?e BRI EED thp durutiof Eompratenbud wittherBriguard
Reagentiseiectec Siapoutite SroHRusoNSISING Mbreof wherein: _
3-Me§bg>§§@pegxlmagne5|um bromide; (o-Methoxyphenyl)magnesium
bromide; ndofg-’h’enylmagnesium' chloride to form a magnesium salt;
rdacting SrgtFA e dR EreR RomirinectmpativdaislsdisdurdmotengralLtiyl
Cogsiﬁiﬂlm@fom ?ﬂ ﬂelﬁaﬂmwiﬁiﬁaxlﬂr h ?]p%ilalﬁby H@ﬁitﬁ@lﬁ:gé{lhmted alkyl
4-halphut Rig: PIyRlagtone, alkyl. 30 halgacetate, aryl haloacetate
aralkyl ha%oacetate, aﬁ% ?ér?g&}syb% gr?_g?%rffggf fgﬁlﬁg’ﬁnmfﬁmlw
subsHiiEH B UrE e hisadd eld o ftismlitic group g omsistiogofiged
proteftteddmtitaxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,
MOte&}EﬂﬁQf oxy, epoxide and cyano; separating and isolating said
compound of Formula Il or salts thereof 59 WO 2004/062622
PCTERS 8 4r8es i arsai ¥ mitoaianer dRetpesntiortdd foprésanted
bs;} t@@m%tzﬂmw@ﬁww@@mﬁ@ Efﬁnﬁfgf@%@ﬂ%%ﬁ%&ﬁjﬁaﬁfﬁ%ﬁﬂ
Whefgith;dfl ogaen. A48.Selected from the group consisting of an
optionally sub.stitutégg .u%gglaetbre}tg%g ﬁ%%of%%nagr??%ﬁ%ﬁgﬁs carbon atoms,
and HROBESHARALs st ratacemponnd selnatoihiotroire btoug Gonsision of
1ét% wwgﬂﬁmﬁ%fywbsﬂﬂmwﬁwq%w, apﬁ%ml%ﬁe, alkyl
substifuited. sat optianally.containing, a.polar or charged
functionafit: 1 gﬂ;?omg%é}%&: Q}aﬁcy?%loace%‘%e, ar%%lgpowbutane, a]? of which
may ophicnally be substitufed by one or more selected from the group consisting of
protected hydroxy, alkyl, alkenyl, acyl, nitro, proiected amino, halo, protected

carboxy, epoxide and cyano;

20 separating and isolating said compdund of Formula ¥ or salts thereof,

Ina 67 embodiment, the invention is represented by the process to
manufacture a compound of Formula IX, X, XI or XTT or salts thereof
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reacting a compound of Formula 1V with a Grignard Reagent selected

from the group consisting of 3-Methoxyphenylmagnesium bromide;
(o-Methoxyphenyl)magnesium bromide; and Phenylmagnesium chloride
taxfar esium salt; reacting said magnesium salt with

sgjgc@? f%@rf%rt]he group consisting of 15 alkyl 4- halobutyrate?gﬁ?{gg}%ﬁ&s{b
4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl haloacetate,

aryl cetate, aralkyl haloacetate, anddiepoxybutane, all of which may
optionay , d by gne or elected from the group

consisti ; t%ox alk lkenyl, acyl, nitro, protected

amino, hala prote ted./car oxyiepome and cyano; 20 separatmg and
isolati&%n gich.cogripound of For 3

embodiment, the invention is repreentedOoy the process tqQ manufacture

HO 0O X\S~S1I\0-Alkyl-Aryl HO0 0 S\S/X\OH HOO

*gxg* OH

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

5  Methoxyphenylymagnesium bromide; and Phenylmagnesium chioride to form a

magnesium salt;



X11 comprising: reacting a solution of a compound of Formula IV with a
Crrignard Reagent selected from the group consisting of
3-Methoxyphenylmagnesium bromide; (o 5 Methoxyphenyl)magnesium
bremides anrghPhenylmagnesium chloride to form a magnesi%ﬁ%gti 6}/0{)0305
WO 2004/062622 PCT/11IS2004/000805 reacting said magnesium galt )
with rom.the group consisting of alkyl 4- halobutyrate, aryl
4-ha%egﬁ}t%?a%?g‘}%%%ﬁ%%%@ﬁ%%5%5‘?138%11 Braeiome sepathtlahd
isolatiily LHitn S PEGINUREK 4 0 Kb ey ond hitsthereod; 5 In a
65th embutinentstheiinventionisepsessnir by SexPIRSABS Qi hereof
manufacture a compound of Formula XIII, XIV, XV or XVI or salts thereof
HO 0-Alkyl O SxS\ O Aryl HO 0 MV 62 WO 2004/062622
PCT/US2084 080 s0modimentabg ssitieads cepresesd yybx pocesdio

manufacture a compound of Formouta XIL, XIV, XV or X VI or salis thereof

S><S O-Alkyl
j? %

S><S O_M'l
? %
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Xv, 7 comprising: reacting a compound of Formula IV With a Grignard
Reagent selected from the group consisting of
3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium. 5
bypgnigiesand,Phenylmagnesium chloride to form a magnesium salt;
reacting said magnesium salt with alkyl haloacetate, aryl haloHck
aralkyl haloacetate, and alkali metal haloacetate; separating and isolating
said compound of Formula XIII, X1V, XV or XVl or salts thereof. 10 In a
ed by the process to _
Formula X or salts thereof\ s\ /s | HO /

(14000805

a compoynd-af Egfmula IV with a Grignatd Reagént seleefedifrbirithe

group Whnsisti g of 3-Methoxyphenylmagnésium brorfide;

[Imagnesium bromijde; and Phenyhgagnesium chloride

to form a magnesium saltk{;aacting gaid magnesium salt with

id compound of Formula XVII

or salts thereof In a 70th embodiment the inyention is represented by the
LUfacture a comypound of Foraiula 11l or salts thereof

Ms SE gfrom the group consisting of an
ted @ Aving from 1 to 10 carbon atoms,

comprising:

reacting a compound of Formula TV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; {o-Methoxyphenyl)magnesivm
5 bromide; and Phenylmagnesium chloride to form amagnesium sakt;

reacting said magnestum salt with alkyl haloacetate, aryl haloaceiate, aralkyl
haloacetate, and_ alkali metal haloacetate;

separating and isolating said compound of Formula XII, XIV, XV or XVI or salts
thereof.
10

In a 69™ embodiment, the invention is represented by the process to
manutacture a compound of Formula XVII or salis thereof

S S
>< o
HO O
OH

comprising;
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having from | to 10 carbon atoms, said optionally substituted unsaturated
alkyl and optionally substituted saturated alkyl optionally containing a
polar or charged functionality; 15 comprising: reacting a compound of
REMUIZ M ith a Grignard Reagent selected from the group consisting of
arylallcylmagnesium halide, arylalkynylmagnesium halide, ant®
arylalkenylmagnesium halide to form a magnesium salt, all of which may

Optiozr?%ﬁ 1N %%Wﬂt%@%é%m@%@é&é@%@mSngm the group

conststisigtiog pfétebibdxap mgvediity bratkeeylo MR AFWmI Qium
protegiadamaie RIRIGAIGT, CRRONY; feacting said magnesium
aﬁgls]tmg of’a saturated or

salt with.a compound selected from the group co
unsazteua‘rlgf’gdg%ﬁ(%ﬁaﬁréﬁfﬂg?§§{MéjéeEﬁ"ﬁiW§a’ﬁﬁ¥ated alkyl-O-sulfonyl alkyl, a
Satufaretitteund atelrtitecatkydripaulfonybanyla X saturalag msppsaturated
alkyl-O- 25 aryl, and a saturated or unsaturated epoxide, all of which may

optionally E)Isz %ugsti uted by one or more selected from the group
consisting Of protect ﬁ%ﬁﬁﬁoﬁ&?,mﬁﬂ?yﬁn&*ﬁ(@ﬁﬁ?%ﬂ,bﬁiﬁépmémd
amirBamo s e teotee s dfGrypap i ideandheyanehsaparating and
isolatinghsaig.e@mpound of Formula Il or salts thereof. 30 Ina 71a
1Smbgdim r%,e&p%invention is represented by the process to manufacture

Botnd of ESHIGIE PSP ue s i Tubstissg arsaerielaivD

a compoun

200279820 720ACT 10 SBOWBOSRRE X dsteleitechinmether MLyl

congisngrehan LAl skhstityte HB&?%V' el having from | t

10 cartklaorfli}?to S, atng an %gtion’ally sgabstit e%%ﬁﬁr%&f a%ﬁé%gﬁﬁ%ﬁga?ﬁ)m

| to 1B CAThOR QOIS SETA A Ry sl fordaining aRrated dikgednd

optidHshymibstituted saturated alkyl optionally containing a polar or
1shargag Sfynctionality; comprising: reacting a compound of Formula IV

with a Célrlignard Reageplgselected from the group
Teactng 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
20 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 alky! halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a salurated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-
25 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 arnino, halo, protected carboxy, epoxide and
cyano; '
separating and isolating said compound of Formula IfI or salis thereof.
30
Ina 71" embodiment, the invention is represented by the process io
manufacture a compound of Formula 11T or salis thereof wherein:
X is hydrogen;
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consisting of 2,5-Dimethylbenzylmagnesium chloride;
2,6-Dichlorobenzylmagnesium chloride; 2,4-Dichlorobenzyhnagnesium
chloride; 2-Fluorobenzylmagnesium 10 chloride;

2@ cPimeihyihenzylmagnesium chloride; 3-Bromobenzylmagnesium
bromide; 4-Bromobenzylmagnesium bromide; (2-Phenylethylfrﬁggﬁé‘]s(}ﬂpﬁns'}s
chlori e, é%éF!e%q{gbe}gz Imagnesium chloride; _

(3,4- ics‘hﬁorgbenz% %%‘ﬁ%%ﬁ?ﬁ?‘ﬁ%ﬂﬁ@? RigrathoBbyEyEh g rosignkyl
bromidena fvsthéxib emzytmagnesidam obioeias; dbstituted saturated alkyl
Methydbmp B 2N eF M RN 41+ JQM g Imagnesium. chl rige;
15 Methylgenz Q&la%rgeesium chléride%Chloproﬁge#z%ﬁ%%sﬁggﬁ%%ﬂﬁl ﬁ’(ﬁé;
2- Chlorobenzyimagne ST ehiar il rrksnmsAnagresued
chlorftretieliyyimagnesium chloride; (Phenylethynyl)magnesium
bromigigprsiipiiorobenzylmagnesium chloride; Benzylmagnesium bromide;

4- C?!’% ben{_z‘ymhng‘gl@e i]ym chloride; and

2-Ch orc%ﬁuor&enz?%n% BS‘HFW&WW%W%EW@W
reactifiefsend phagridisisthy Banawlith cnconmpbind seleaechfsesb-thegEouRium
constslingHLA-SRIEABcH Y t Lyl hali turated or

fgnsat 5%t§d fy%l'oiﬁ‘ﬁltf,on a%ﬁ%%%?%@d%@%%%ﬁ%%&gﬂem@
alkyl-O-sufforyl aryi, & sg?é o570 STt Birprbsrakpr e wp
satuPaeeddsriREarabanarlapriden atbof dehiziPimay captipnaipe2Bloride;
subsiitliogh B a:0hHaEP SRIGRCE TP BLOUREABRISINO.B prpfgeted
hydrg%(ééhogg%,gglake%ﬂkgggl, nétr_o4 rotected amino, halo, protected ~
carboxy, epoxide and. cyans-: %pé&éﬁ?@‘%’ﬁﬂ%&%ﬂ?&%i@%éund of
Forn¥ifviberdaiesiprieohiandn a-Feivlembadinesipihenonaqtion is

1&pr&m@d@wﬁ3@ﬁgﬁgﬁgﬁlggd@§mmg&ﬁrgg RALNd of Formula 11l or
saltgfhereof wherein: Xis dp@‘soelgen;Yis selected from the grotip
consisting of an optionany susttRrrekrtersmsrmainigsom | to

10 cBBBHHE T sherdeibmalyisopstingedsatratetbpikyl 65 WO
2oom&zsagymyiéﬁa@%&Q@?@&h@%&ﬁ%ﬂoﬂ&%amo” atoms,
said gpjs Q%% subséjsgutec(i:hajonxs(ﬁtur ted alkyl and optionally substituted
saturated alky! optonatly confa?nﬁ‘% 4 ?é?'g"fﬂé’ﬁﬁ}%“é’éﬂfﬂwaiﬁﬂmde
20 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 allkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsatorated alkyl-O-
acyl, and a saturated or unsaturated epoxide, all of which may optionally be
25  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 1T or salts thereof,

30 In a 72* embodiment, the invention is represented by the process to
manufacture a compound of Formula I 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 substittted saturated alkyl
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comprising: 5 reacting a compound of Formula IV with a Grignard
Reagent selected from the group consisting of
2,5-Dimethylbenzyhnagnesium chloride; 2,4- Dimethylbenzylmagnesium

chlerids: 42:Bhenylethyl)magnesium chloride; 4- -
Methoxybenzylmagnesium chloride; 4-Methylbenzyhnagnesidifi Chigg&0080s

m- M%%gn%/ima nesium chloride; 2-Methylbenzylmagnesium chloride;
m 10 Methioxyben2yhiagRRaiems it Abralbnshritgrasivtrakibnid;sadd
BenzghtrrgHe sibrtitbiaimitheatelfdhyl epraghesidiisait [Ractinesaish
magestum:3at with a compound selected from the group consisting of a
saturatgldror. unsaturated alkyl halide, saturated or unsaturated
alkyl-ig-s?uf%nr‘%/l alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a
saturgrednsramaerated Rliop LV Sitoy Granea Rajtatehasdnsatsated,
epoxidesiathgbndichimay ariisnally-he.sHbsliieq by one or more
sele%eu%&rﬁ)%ethee‘g%oug .con%igtirhg_of protected hydroxy, alkyl, alkenyl,
acyl, Nitr6. proteciedaming, ARudpritaedrad ctpbiagrepunidioads 4yano:
sepaMtihgebraiglasmrsioaichboitp duvidioffearmulaitsansaltsihergof. 20
In a REegerehatinantitheinyenrtion y the process to
lhr@anll{jlae&}t?f%g] cq-]rﬁ)%gund of Form plligél%lﬂliﬁogréggﬁg %%%?%%%v%?e?ﬁ& is
ydrogen: ¥ i eee e HE A GrBeny varenatiershiondspAshally
subshtifetmagssiurabeeiudeyh RBhavingdsiom $4 10 carbon atoms, and an
optiasalbnguhstiee saturietialed-paviag.tom: hig 40 carbon atoms,
i s%s%ﬂsu?el%go a

saidg fo) t rated alkyl and optiona

ti lly substitu unsat
saturgggg%%%uc?ﬁ%%ﬁ taﬁ@%&ﬁ@#ﬁd% PHFERATgEd ok swimyt alkyl,
comprgivgiete resttintdetohPoulionsl FormutaiWeiiinmsaturated alkyl-0-
1Benzyimagnesitimashianideda /i 8- MagnsAiTLsalk, [easing, 3aid

magp m salt with a compound selected from the gfoup consisting of a
B S P AR G R ate op G vy,

allcyMlselfeni aikly nitios atotated aoriun $alurpteccatkyit-syenylant a
satuegdast or unsaturated alkyl-O-

separating and isolating said compound of Formula I or salts thereof.
20
In a 73 embodiment, the invention is represented by the process to
manutacture a compound of Formmula IIT or salts thereof wherein:
X 1s hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
25  having from 1 to 10 carbon atoms, and an optionally substituted saturated atky!
having from 1 to 10 carbon atoms, said optionally substituted unsattﬁated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;
comprising:
30 reacting a compound of Formula IV with Benzylmagnesium chioride to form a
magnesium sali;
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 allkyl,
a saturated or unsatnrated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-O-
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66 WO 2004/062622 PCT/US2004/000805 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,
qkl;g%a g%lzznitro, protected amino, halo, protected carboxy?$@%2dge4%ndg%
cyano; 5 separating and isolating said compound of Formula'lll of 'salts )
thereof. In @ 74th embodiment, the invention is represented by the

procBS B APFAICR MBS ES A GPRI R FErph ekidhanse, ooty or salts
therewb@ii> 2 00UOB2B221RET a5 2AA/0P080R 1S B K @:aath10

ey - OH . HO 0O IS1] .
a 0 Ogfy aﬂi’éﬁﬁ, ﬁ&ﬁ), ﬁ&&/ %M&téﬂ%ﬁf hﬁ'ol, 1a)toe?t o?faﬁ%(i}éyﬁ(\)/ﬁ e and

comprising: reacting a solution of a compou
BenZyAil&gnesium chloride to form a magnesium salt; 5 reacting said
Mag resiuings sl withiing eridooupdwsel e fedfa T besgotereamsisting of

In a 74" embodimert, the invention is represented by the process o
manufacture a compound of Formula IX, X, X1 or X1 or salts thereof
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alkyl 4-halobutyrate, aryl 4-halobutyrate, aralkyl 4-halobutyrate and
butyrolactone; 68 WO 2004/062622 PCT/US2004/000805 separating
and isolating said compound of Formula IX, X, XI or XII or salts thereof. In

a3 ent, the invention is represented by the process to
ma(guﬁf.ﬁ:)t&l)g?f:J gcompound of Formula XIII, XIV, XV or XVI or ESilEiepasgosos

IXSI ~/ 0-Alkyl HO O (10 XIH /x\\/s 1 O-Aryl HO 0--~Y 0 5 XIV
O-Alk IA | JW~/HOOp O Il ~ XV /u\joff HO O'y 0 Xvi comprising:

Q-Alkyl
O/\/\“/
O

: o O-Aml
0 . /\/Y
0
X
S><S
O-Alkyl-Ary!
HO
X
s><s
OH
o 5 w
0
X

COmPTising:

reacting a solution of a compound of Formula IV with Benzylmagnesium chloride to
form a magnesivm salt;

5 reacting said magnesinm 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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magnesium salt; reacting said magnesium salt with alkyl halo acetate, aryl
haloacetate, aralkyl halo acetate, and alkali metal halo acetate; S
separating and isolating said compound of Formula XIllII, XIV, XV or XVI or
salts thereof. In a 76th embodiment, the invention is represented by the
procE8¥8*t manufacture a compound of Formula XVII or St YR&HE0es0s
X O HO O OR XVII comprising: reacting a compound of Formula 1V with
Benssiimtiaesiineletitsritd totormiacihiagnsasiim’salt; of SCFeeictig thempt
magnesium salt with diepoxybutane; separating and isolating said
compoundof Foxmula A0l o salls,lnerol, I 3, grpedinent the
invention is represente yt‘the process to PRanuracture compound of
ForrmaaitBiesetsprandotiliprardinSBh X6 Kyopecen oysiistrretéd from
the group consisting of an optionally substifuted unsaturated alkyl having
from~l to/10 carbon atoms, and an optionally-substituted saturated alkyl

havingfre 6510 carban S, S optionally substituted unsaturated
substituted sh d alkyl optionally containing a
ged 2§
o

alkyl and 0
polar or ch furfctionality; cting a.coumpound of

FormulgtV witkFa: Grignard Reage Imagnesium alkyl
or arylmagnesium aryl to form a magnesium salt, whetein said 70 WO

O-Azyl
o 5 /\ﬂ/

5 XV

O-Alkyl-Aryl
Ho 0/\(

OH
HO O/Y

comprising:
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allcylmagnesium alkyl and arylmagnesiurn 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

oxy; reacting said magnesium salt with a compound ;
2&%%%@ f?%gr{ns)the group consisting of a 5 saturated or unsatdra é%g%ﬁ?(‘w(’ 003
halideé saturated or unsaturated alkyl-O-sulfonyl alkyl, a saturated or
unsaturated AfitVreHed RERJAHH A il Rrertadrensorsan ddretd alkya@-aacy
and axgngratedabl unsaturated epoxide, all of which may optionally be
substifidtad.ayi canpse.sslestad from the group consisting of protected
oeduiad TR SENES A G I L A SRR S
carboxy, €posidea @eé%é?ﬁlé’?gf’éﬁ%}rating and isolating said compound
of Formula lii or salts thereof. In a 78th embodiment, the invention is

repre&a;%@ynmop&g%@t&i ghufastre cgﬁ}pgi.é?ds&f F(}gﬂula [l or

salts tEztlerefof wherein: 15 XX islé%drogen;0 is‘selected fom the gr(gLf s
TEOTL. . . .

conssﬁng of an optionally substituted unsaturated alkyl having from 1 to

10 carbon atoms, and an optionally substituted saturated alkyl having

from 1 to 16,GarRaRA0ms.s 340k QRIQRAIY substitut saturated alkyl
ﬁﬁd nol%i%n%l_{}/ substitute{fl ?)aturated alkyl og%gﬁleanﬁ?/gggﬁ%i%ﬁ%cgesgtﬁolar or
charged 20 tunctonZitpd SoRpRding Y Feisaltythesempound of Formula IV
gec-butylmagnesium; Dimethylmagnesium; Di-n- Butylmagnesium;
agnesiom. a ipAENy

substituted by on d fram the group consisting of protected
hydrevgyprigiieyl, alkenyl, acyl, nitro, protected amino, halo, protected

carboxy...epoxide an ano;
l%agﬁngo 4 COmpotn o(f" oromtla IV with Benzylmagnesinm chloride to form.a

magnesium salt;
15 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 111 or salts thereof wherein:
20 Xis hydrogen; _
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
baving from 1 to 10 carbon atoms, and an optionally substituted safurated alkyl
havipg from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and

optionally substituted saturated alkyl optionally containing a polar or charged
25  functionality;

comprising:
reacting a compound of Formula TV with » Grignard Reagent selected from

alkylmagnesium alkyl or arylmagnesium aryl 1o form a magnesium salt, wherein said
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separating and isolating said compound of Formula Il or salts thereof. 71
WO 2004/062622 PCT/US2004/000805 In an 79th embodiment, the
invention is represented by the process to manufacture a compound of
Formula IX, X, XI or XII or salts thereof \SXS\HO 00 \'S X S (\ o-Aryl

HE YRS 1\ 0-Alkyl-Aryl HO O 0 XIOH HO O 0 MI cdtipfisag080s0s
reacting a compound of Formula IV with a Crrignard Reagent selected

from %l@ﬁmx% ﬁgpgﬁﬁé BiBeRgHsechitydmagivedivr substituted by one
S ey W A
anl:gnesi um %Eg,:;:%!gg%%@?g ] rﬁgégr%%%iﬁn ré:%%f Gv@%hczé%g)é% pound fr.or_n the
groufF USRI 22 HEiBH Ay ranedrsd e iod ot thramevaratigiting of a
4-halotwrirbdewantibatystidd GO, 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 optionaily be
substituted by one or more selected from the graup consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
10 ¢yano;

separating and isolating said compound of Fornwila ITT or salts thereof.

In a 78™ embodiment, the invention is represented by the process to

manufacture a compound of Formula [T or salis thereof wherein:

15 Xis 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 alky! optionally containing a polar or charged

20 functionality;
comprising:
reagting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnesiom, Diethylmagnesium; and Diphenylmagnesium to form a magnesium

25 salt
reacling said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, satorated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated atkyl-O-
acyl, and a saturated or unsaturated epoxide, all of which may optionally be

30  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,
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5 separating and isolating said compound of Formula IX, X, XI or XII or
salts thereof. In an 80st embodiment, the invention is represented by the
process to manufacture a compound of Formula XllI, XIV, XV or XVI or
sgjg}té@reof \ S~S 1\ O-Alkyl HO 0~ 0 \s\/s1\/x\ o-Aryl 1O0 10 MV
7 0547062622 PCT/US2004/000805 /X\ | 0-AKI-Aryl HE G/ R{AEKHROVS0S
IX\1OH H 0Y7 Q, XEI (f_omprising: reacting a compound of Formula N
with a Grighard ReSGent Dsib R ERIIAE Sigasnisdisidigocess to
ofn-BuwEeebatytmzmgne silimgBimBthyYhXagrES ymaRigkRof
Butylmagnesium; Diethylmagnesium; and Diphenyhnagnesium to form a

n salt with alkyl haloacetate, aryl
haloacetate, ara ] dlmetal haloacetate; 10

O-Alkyl
ONY
o

5 >< S
O-Aryl
o . /\/Y
o}
X

salts thered
BO

X
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-



In an 81" embodiment, the invention is represented by the process to
manufacture a compound of Formula XVII or salts thereof S\ /s | /X\ 0 HO

0 OH XVII 15 74 WO 2004/062622 PCT/11IS2004/000805 comprising:
rq@gt%g&&ggmund of Formula IV with a Grignhard Reagent selected

from the group consisting of n-Butyl-sec-butylmagnesium; ¢ T/D52004/000805
Dimethyhnagnesium; Di-n- Butylmagnesjum; Diethylmagnesium; and

Dip r@ﬁ%%ﬁ%‘é% H?lf‘gf‘fgﬂ%‘&fiﬂ’é}ﬁ Aadiphegsdanenesiss iY fogpy magnesium
maggaitsium salt with diepoxybutane; separating and isolating said

compauid of I KA SIS INSI R s0ARA2. & Sonbadima e,

invention Is represented by the process to 10 manufacture a compound of

ForrAtiRP YTt earis irriebdriet, Alishd-halsbesesis prd SRBRAERIEEreacting
a corapoaung afdeshritlga skt withpaGdighBrndoR e 2K Xt X0 FoRTl o mbigthesiofin
15 salt; reacting said magnesium salt with alkyl halo acetate, aryl
haloacetate or aralkyl haloacetate to form the compound of IX, X or XI;
hydrolyzing said compound of IX, X or XI; separating and isolating said
compoundinti i nuhhotihert shlt sntlkereafs represented by the process to

manufacture a compound of Formula XIII, XIV, XV or X V1 or salis thereof

| ?stg ot
HO O/\O]/
HO o/\!)(
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20 In an 83°8 embodiment, the invention is represented by the process to
manufacture a compound of Formula XVI or salts thereof 75 WO
2004/062622 PCT/US2004/000805 OH HO 0 XVI comprising: reacting
aﬁgg nd of Formula IV with a Crrignard Reagent to form a magnesium
reac%lng said magnesium salt with alkyl halo acetate, afyl
haloacetate, or aralkyl halo acetate to form the compound of XIlII, XIV or
XV; hydrplyzing said compound of XIIlI, XIV|or XV; separating and
isolating/said compourgd of Fgrmula XVI orgalts thereof. 10
DEFIN g termsy.alkyl*or“atky, alone or in combination, unless
otherwise sp ) mg:?cﬁt a sgturated straight, branched or cyclic
primary, seeondagy, or tertiary hy on fr 18 eefdghmtbms

butyl, isobutyl, t-butyl, pentyl, cyclop ntyl, isopentyl, meopentyl, hexyl,

i ohe W, ~3-methylpentyl, 2,2-dimethylbutyl,
and 2,3-dimethylbutyl, trifitiorome yl and perfluoroalkyl. The term
includes bpth substituted and unsubstituted alkyl groups. The alkyl group
can be~sjibstituted Wltt‘gany méalety that does<not adversely affect the

i actve 2 MpPOY, dr8xample, but not limited to

hydroxyl, halg ding Mdepend Cl, Br, and I) perfluoro alkyl
including trifldQromethyl, amino, al nQ, ar y, aryloxy,
nitro, cyi#h amido, carboxamido] carbo¥ylate, th| I alkylthio, azido,

sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, either
) {1y known to those skilled 25 in

the art, for example, as taught in Greene, et al., Protective Groups in

Organtepfisitizesis John Wiley and Sons, Second Edition, 1991, hereby

i”COEBQJé}I:QQ @fnpound of Formula IV with a Grignard Reagent selected from the group
" consisting of p-Butyl-sec-butylmagnesium; Dimethyhnagnesium; Di-n-
5  Buiylmagnesium; Diethylmagnesium; and Diphenylmaguesium to form a magnesinm
salt;
reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl
haloacetate, and alkali metal haloacetate;

10 sepa%aﬁng and isolating said compound of Forrmula XIIT, 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 ]
X O
HO O
OH

15
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reference. In one embodiment, the alkyl can be, for example, CF3,
CH2CF3, CCI3, or cyclopropyl. 76 WO 2004/062622
PCT/1JS2004/000805 In the text, whenever the term C(alkyl range) is
useih lerm independently includes each member of that class as if
spegzlﬁcaﬁly and separately set out. As a non limiting exampl&tH&
"Cl.io" independently represents each species that falls within the scope,
including ' Bt& not limited to, methyl, ethyl, propyl, isopropyl, butyl, S
sec-tratyipdsosdyutyiyrte i Bty lp 8 tyithi s Gxpeniyd Reegip edbyied Yolapengybup
cyclgmghmh&ym@ém@? samelMnenh Amepaenty.

4-methylpentyl, 1-ethylbutyl, 2-etr?ylbut |, 3-ethylbutyl, 4-ethyl butyl,
oy IR RS T LR T S A A ey magesium
4-metltylhexyl, 5-methylhexyl, 6- methylhexyl, 1-ethylpentyl, 2-ethylpentyl,

3-ethylpanivl freimdnen v SildpagyldR.1-propylbutyl, 2-propylbutyl,
3-pro%/but l, 4-&;{%&) Ibutyl, cyclohe t)él octyl, 1- methylheptyl,

2 RS TRt B S ARSI -
methylheptyl, 7-methylheptyl, 1-ethylhexyl, 2-ethylhexyl, 3-ethylhexyl,
ethyinexylpondhgahcaiesil, L pRARs Y prodpenty.
3-propypentyl, 4- propylpentyl, 5“-@%?ylpentyﬁcyclooc yl, nonyl,

Ly ciBHERC e FoRp s SdEaie X g g2l harcel,s C3 8, C1_io and
Ci-is likewise can independently include any of its member groups, as if
each were independently named herein, The term "alkenyl”, alone or in

000803

methylene, i

, méthylethyl d isopropylidene. Included,within
the sggpe ofthysterm are 1,2-ethang 3
1,3-propane-diyl, 1,2-propane- diyl, ¢-diyl and

the like. The alkylene group or other Adivalent moiety disclosed herein can
be optionally sub titutedWith one gf More moieties selected from the
group consisting of alkyl, halo, haloalkyl, hydroxyl, 25 carboxyl, acyl,
acyl8Xy*armiho, amido, carboxyl derivatives, alkylamino, dialkylamino,
arylaeaitiog alkoryowund/diprmitiol \tyihe, GidfoniRaeit dbrmmmemgnesium
18ulfegyd, sulfanyl, sulfonyl, sulfamonyl, ester, carboxylic acid, amide,

hosphanyl, . . .
P T acgn said magnesturn 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 XI,
separating and isdlating said compound of Formula XII or salts thereof.
20 In an 83" embodiment, the invention is represented by the process to

manufacture a compound of Formula XVI or salts thereof
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phosphinyl, phosphoryl, phosphine, thioester, thioether, acid halide,
anhydride, oxime, hydrozine, carbamate, phosphonic acid, phosphonate,

or any other viable 30 functional group that does not inhibit the
pharmacological activity of this compound, either unprotected, or
p%?ézgi’éﬂﬁéﬁgﬁecessary, as known to those skilled in the art, foff TEREMHRINS0S
as taught in Greene, et al, Protective Groups in Organic S thesis John

Wiley and Sons, Second Edition, 1991, hereby incorporated by reference.
77 WO~2004/062622 PQP/1J5&2004/000805 '

an unsaturated, acyetic h carhonrag

much as it cg one gt more trjple bopds, including such radicals

2 to@icarbon
atoms.H8aid alkynyl radicals may bepptionaily substityfed with groups as
defined below. % Examples of suitable alkynyl radicalsfinclude ethynyl,
propynyl, hydroxypropynyiz butyn-l-yfkbutyn-2-yl, pentyn-I-yl, pentyn-2-yl,
4-methoxypentyn*2-yl, 3- methylbutyn-hyl, hexyn-I-yl, hexyn-2-yl,
hexyreBpyisi8g3-dimethylbutyn-l-yl radicals and the like. The term "aryl" or
"art, 'Shﬁﬁmﬁi ' ns.a carbocyelic 10 aromatic system
conta%f%gg%%, two or%ﬁ?gﬁﬁiﬁgg vv\yﬁ%?eln uagﬁprl?la enﬂg)g%%‘ U E- e =L
toge in a pendent manner or may be fused. The term "aryl' also

ifcluttesiag sxadyliapptinmalysubisiittitedwita a0 9! KBG-LENG maisties
Sem%ﬁﬁao@@@t&%&{%&ﬂ%&%ﬁfg%@ﬁ}%’ alispyl, and alkynyl, alkoxy,
alo

aryloxy, halo, and amino. 1 e term’ acy'ﬁf he or in combination,
refen%‘yfltg(’&' GrsTE O PR IR TS @SYRer Wlerein R is hydrogen, alkyl,
alkenstambingard dxylbtor aklkyhgaup of Examp esroby agw iargformyl,
acetyl, benzoyl, trifluoroacetyl, phthaloyl, malonyl, nicotinyl, and the like.
he’\#_eﬁrm "aminQ"”, alone or in combination, refers to the radical -NH2 or-
0 -?W%e term "alkoxy", alone or in combination, refers to an
alkyl group as defined herein bonded through an oxygen linkage.

Examples o Akaxye, eI ge« ROy ¢ tHOXY RIORoxy, butoxy, .

isopropoxy,and tert-butoxy alkyls.
pspgcn@/d, mcludes a satura){ted st>rlaight, branched or eyclic primary, secondary, or

tertiary hydrocarbon from 1 io 18 carbon atoms and specifically includes methyl,

15 ethyl propyl, isopropyl, cyclopropyl, butyl, isobutyl, t-butyl, pentyl, cyclopentyl,
isopentyl, neopentyl, hexyl, ischexyl, cyclohesyl, cyclohexylmethyl, 3-methylpentyl,
2,2-dimethylbutyl, and 2,3-dimethylbutyl, trifluoromethyl and perfiuoroalkyl. The
term includes both substituted and unsubstituted alkyl groups. The atkyl group can be
substituted with any moiety that does not adversely affect the properties of the active

20 compound, for example, but not limited to hydroxyl, halo (including independently ¥,
Cl, Br, and 1, perfluoro alkyl including trifluoromethyl, amino, alkylamino,
arylanyino, alkoxy, aryloxy, nitro, cyano, acyl, amido, carboxamido, carboxylate,
thiol, alkylihio, azido, sulfonic acid, sulfate, phosphonic acid, phosphate, or
phosphonate, either unprotected, or protected as necessary, as known to those skilled

25 inthe 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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The term "aryloxy", alone or in combination, refers to an aryl group as 25
defined herein bonded through an oxygen linkage. The term "alkthio",

alone or in combination, refers to an alkyl group as defined herein bonded
through a sulfur linkage. O N The term "carboxy", refers to the radical

B O HREFrms "halo” and "halogen” and "halide”, alone oPfi/US2004/000805
combination, refer 30 to chloro, bromo, iodo and fluoro. The term

"substituted® 1 & pReTT dbe o FE A ronmh ionstidetitesigniatigenionty
or sulpstitireetds mﬂa&&ﬁﬁ@ﬂ%%ﬁ%ﬁ%ﬁ&ﬁ?imggﬂ&?gét BRrMAl 4 non.
e

valengyiiss 68 (e /062622,PCT/US2004/000$05 not exceeded, an
the that the sj}ééti?hzﬁgﬁé results ﬁn“é%?g%%ﬂcgﬁ%%‘??& SPERRRGFios that falls

subsHHHBS Hensamchiginm byt amjimirdnyhegog etiflopaminsobals, butyl,
Cubsseboybiro-tand pealoetig GioLRe pEdelinethhRiel iy
uncusra et O RS ST it e B e
or moTE R Tdr B LN oA lestBrtipied. inclobiesst sty -
hydreagihdeishy epelidiuolos St jeiens, Delaiaidy SORRONR o
Pt R g MU i sty ens
HetelolR R oiemaikpid dusetibitd Avmmiltenh dscirsestyleoeirl, 10
e Aot 0 ity s
?%'é#%%z%%%?&%%%%%%ﬁ:ﬁ% ST ORI LB B -etothenst,
substiftigdesElAehelberaidmitiony pseirh fescor hersloamyimapenyrislidiny |,
it mba e A s e A et
ﬁgﬁ%{ﬁbﬁ%ﬁ? {%3‘%}%§?’%a%ﬁﬁ§1ﬁf?f'¥éf8|f%ﬁ“§$ %#5%%,%4&,&%8% yw?m%éf
aziriARSFET i SAERARTE Wy FRrpd esyirianmad bswsttazinyl, pyrimidinyl,
benzoxazdli, iy, Aatkeagiazabie i 8 4exackiaghhds fdhiadiazlged
Indlaglyhes IR odthal Y AR DM SRR I D e oo atoms
and an?a}/rﬁng 01){6’ OF more double carbon-carbon bonds. Examples of such radicals

20 are methylene, ethylene, methylethylene, and isopropylidene. Included within the
scope of this term are 1,2-ethane-diyi, 1,1-ethane-diyl, 1,3-propane-diyl, 1,2-propane-
diyl, 1,3-butane-diyl, 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,

25 carboxyl, acyl, acyloxy, amino, amido, carboxy! 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 balide, anhydride,
oxime, hydrozine, carbamate, phosphonic acid, phosphonate, or any other viable

30 functional group that does not inhibit the pharmacological activity of this compound,
gither 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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benzofuranyl, quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, pyrazolyl,
indolyl, 20 isoindolyl, benzimidazolyl, purinyl, carbazolyl, oxazolyl,

thiazolyl, benzothiazolyl, isothiazolyl, 1,2,4-thiadiazolyl, isooxazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, pyrrolyl, quinazolinyl, quinoxalinyl,
b&h2XUAR® quinolinyl, isoquinolinyl, cinnolinyl, phthalazinyRC&Eiaiylo0sos
hypoxanthinyl, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole, 1,2,3
-oxadiazole, rtasméapymalkiziméydeicaolopyuidiny hoycntaridioyi: 23 wikesein
said hidesoarytaandenaptianaly: subsliyied. [helerms protecting group’

or "pr%ﬁfétﬁsd;orﬁ é]i%g to,a %ébstituent that protects various sensitive o
reactive groups pre_sge%bt?% RO Bt e s - runE gre oA erkanratpmith
a reactioh dkyivé teiralgrenbs tosibrabctuvitnGdignargns ik -18aG8Nts

can om0 ERiB AYRHL WERIAY S Ssglons, SUEn 20,
alg ?

protegtjon may be carried out in a well-known'ma erad

G reer?eh?%trgﬁ,i %?%‘FZ{R’.%E e@%@ﬂ R Bgamid dyneHesensrr Wity and
Sons, SEEGHEditbAe099l Y hesthe ik &eFhe plotesting: grospymaybe
removedaafiiendhg: ggaction in any manner known by those skilled in the

art. Non-limiting examples of protecting groups include trimethylsilyl,
dimethylh%%ﬁ?x’i‘,nt-éi%lé*.fmﬁhy?i?@ﬂ,%ﬁ&%%%ﬁ@%ﬂ%&@mhvg
Wo 2502786 B paTyB200%/0808 05 corissbahittsa disitylalhdaroups,

acyl graupsisighas 6 pOMiARSREARIONYL, Maihanesklionyl.angd,
p-tolq-g&gﬁglfonyl. Il:,pr r??é%g%gle, a protectéd carboxy could bé sergccfed
g:

from one of the foNow! SEoHed raRPneon R afite paoistivheslasted

"carb@%i@%&ﬁﬂlﬁﬁmﬁéﬁﬁ&éﬁfaﬁ&maﬂﬁewlcelmmlhﬁiiﬂmim{y,deﬁo@wﬁﬂ@}mgs
havingpiine. formulas acyl-OC(O)R", acyl-OC(O)OR" , acyl-OC(O)SR", or
peyl-OC(O)NR'RO wherein R" is.selected from the group consisting of
alkyl, alkeny > ée@n?/ff’%ry#ﬁﬁafé?mﬁ?ﬁ%% Tefs i strtroh thedogiolp
consistM o amen & I dvigrogsieyrinil catirhnalialkyinsdy alityheagiginsetgcting
grouEtaspleatteroyliselefingt 10 Marein)o iheifliR e Poxyli hydride"
inclugﬁgg&?c!aiﬁdq_l%%%ylic acid anhydride;'r', which rae%s’ %%‘1309%3%‘6%20 d ?
having the formula 0

The term “amino”, alone or in combination, refers to the radical ~NH, or —

20 NH- or ““‘Ni..

The term “alkoxy”, dlone or in combination, refers to an alkyl group as
defined herein bonded through an oxygen linkapge. Examples of alkoxys include
methoxy, ethoxy, propoxy, butoxy, isopropoxy and tert-butoxy atkyls,

The term “aryloxy”, alone or in combmation, refers to an aryl group as

25 deﬁned herein bonded through an oxygen linkage.
The term “alkthio”, alone or in combination, refers to an alkyl group as

defined herein bonded through a sulfur linkage.

0
]
The term “carbaxy”, refers to the radical ——C~0H,

The terms “halo” and “halogen” and “halide”, alone or in combination, refer
30 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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Ill< O 0 wherein Z is selected from alkyl, alkenyl, alkynyl, aryl, aralkyl and
-(CH2)NRR. All "carboxylic acid anhydrides" may optionally be substituted
as defined herein. 15 The term "activated carboxylic acid ester" includes
coero‘t}Jr)‘]cI%(Q?ving the formula C(O)SR" and C(O)OR", wherein R" is a

W& atUtea"8Funsubstituted aryl or an unsubstituted or substiGlEGHIRPo0s0s
The term "Grignard Reagent" generally means an organic magnesium
halidBot(grsseihaaddle e eolehTiial Eeyels petireb i rictitont Y2801,
hereisuisentpasaieid® Gyldyorefereyicakealyh Mig;Qiga iRiMaBNeSitlbxy, cyano
compaound represen formulas RT nd R" | ' .
e B A
of a primaryR8&Eerealr Y fattesd Enaionmisr Aelikimypolar anGharged group
etergagkdinglasy bfalofrwhiehheao dee solstide dmaisithatdemesiscafiaed

herein, and X i repr t glide.o U -r 25 The term "sulfonyl"
cdrg%%)ﬁ%%? £ oty g;gog}iea éf

refers to cal0 O 11-S-alkyl The term "alksulfonyl" refers to the

radical 0 8G%rPehstssorIy Pl YspcoRftrigns e gesrrre fhietiart
"epoxiden inshidas avkereinr Bt &b gion pseard findepdagenthaselaeied from

hyd r%ge%héiﬁg' Ahand. Al iR B salalid A A0d Aa ¥ein

may p? nally be substituted with a polar functlona(lll y.
10~ and/or substituted with a protecting group as that term is used herein. In addition,
adjacent groups on the heteroaryl may combine to form a 5- to 7-membered
carbocyclic, aryl, heteroaryl, which in turn may be substituted as above. Nonlimiting
examples of heteroaryls are pyrrolidinyl, tetrahydrofuryl, tetrahydrofuranyl, pyranyl,
purinyl, tetrahydropyranyl, piperazinyl, piperidiny!, morpholino, thiomorpholino,

15 tetrahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, or 1,4-
dioxanyl. aziridinyl, furyl, furanyl, pyridyl, pyridinyl, pyridazinyl, pyrimidinyl,
benzoxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazole, indazolyl,
triazinayl, 1,3,5-triazinyl, thienyl, isothiazolyl, imidazolyl, tetrazolyl, pyrazinyl,
benzofuranyl, quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, pyrazolyl, indolyl,

20  isoindolyl, benzimidazolyl, purinyl, carbazolyl, oxazolyl, thiazolyl, benzothiazolyl,
isothiazolyl, 1,2 4-thiadiazolyl, isooxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
pyrrolyl, quinazolinyl, quinoxalinyl, benzoxazolyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, xanthinyl, hypoxauthinyl, pyrazole, imidazole, 1,2,3-triazole,
1,2, 4-trazole, 1,2,3-0xadiazole, thiazine, pyridazine, iﬂazolopyﬁdfnyl or pteridinyl,

25  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 areaction, Functional groups that react with Grignard or Lithium
reagents can optionally be protecied to avoid undesired side reactions. Such

30 prbtection may be carried out in a well-known manner as taught by Greens, ef al.,
Protective Groups in Qrganic 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, dimethythexylsilyl, t-butyldimethylsilyl, and t-butyldiphenylsilyl, trityl
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The terms "esters of probucol' and "esters of probucol derivatives" are
defined as probucol or probucol derivatives (as the case may be) wherein
one or both of the phenol moieties are acylated. The terms terms
2@% IS of probucol” and "monoesters of probucol derivatives" are
definéd as probucol or probucol 10 derivatives (as the case mhay Baj*’+/00803
wherein o%e .of the. enol moieties are acylated. The terms "ethers of

probubP ARt REYS BIprEistes pedmreneycinreashnediraismbucol or
probugsitigessiives @hmxmelmy. H&)}\ééﬁﬁfﬁkﬂ Dne:eidIathcefth&id be

phen@m&tm&@@%mgﬁme terms terms "monoethers of probucol”
15 and "monoethers of probucol derlvatlves" are defined as probucol or

probucol dengtlﬁges g/ei\s th case may be) wherein one of the phenol
moieties are alky ated” TRE term "Brofatdlsderivative” refers to the

campound %@eﬁlﬂaammgm MEAQ&M} eln ast oae R1,
R2, R3, and %‘;IS oth I}h%%ﬂt butyl and/or one or bot are
0

other SAARHS 8% Bt QR nawt é}r@(% t%ﬂ%@é&m or
25 EW?E@P@ @h@f@@mmm@@rﬁm@wo@eaeﬁgmg}@jlml

examml@&ﬁr@rﬁg%lﬂﬁglﬁﬁ Uhestrate da e sanhiny 'c&m%% a%ﬁi

intend dt tt es er Those skilledIn the art WI rea
under%ﬁt(an ki %Wh%%’fgt %ﬁ%ﬁ%ﬁﬁ?@é’aﬂaﬁ'ﬂ%@ 3%(’&@‘6&*@&5&3%(1

fSllowhAigipre Jardive “prdosulicesicamibe’ isddite foativiactaaibadgesired
com idbhenmaterelss daamiiads e ihesmbagiments and the

examples are knogn in the literature, readlly commercially available, or
can be made by Known methods from known starting materials by those
skilled in the apt. &xample 1 10 In a dry 25 niL 3-neck round bottom fitted

with a reflux £ondetiser, nitrogen inlet, thermocouple and stir bar was
charged pr&b (0.25 g, 0.48 mine]) followed by 2.5 ml, anhydrous

toluene. To the resulting solution was added isopropylmagnesium
wherein Z is selected from alkyl, alkenyl, alkynyl, aryl, aralky! and ~{CH,)NR®. All
“carboxylic acid anhydrides” may opticnaily be substituted as defined herein.

15 The term “activated carboxylic acid ester” includes compounds having the
formula C(O)SR” and C(OYOR”, wherein R” is a substituted or unsubstituted arvl or
an unsubstituted or substitated alkyl.

The term “Grignard Reagent” generally means an organic magnesium halide
(as defined by The Columbia Encyclopedia, Sixth Edition, 2001, herein incorporated

20 by reference) or a bis-organic magnesivm compound represented by the formulas
R'MgX and R"™MgR® respectively, wherein RY and R® are mdependently selected from
the group consisting of a primary, secondary, or tertiary alkyl; alkenyl; alkynyl;
aralkyl; heteroaryl; and aryl, all of which can be substitated as that term 18 defined
herein, and X is represented by a halide.

it 55

25 The term “sulfonyl” refers to the radical g

il
——ES; —alkyl
‘The term “alksulfonyy” refers to the radical 0
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chloride (0.51 nL, 2.0 M in THF) in | portion. The reaction was brought to
room temperature and then succinic anhydride (0.25 g, 2.5 mmol) was
added in | portion. 15 After aging for 45min, the reaction was slowly
guenched with 1 N FIC]. and diluted with EtOAc. The biphasic reaction
wWH2 Wi esHed to room temperature and the phases were 863&s#d/000505
Analysis by HPLC of the organic layer indicated 60% probucol.
monosuccinate, 13% probucol disuccinate, and 27% probucol. 20
Example 2 In a dry 25 mL 3-neck roung bottom fitted with a reflex
condenser, nitrogen inlet, thermocoupl|e agd stir bar was charged
probucol (0.25 g, 0.48 mmol) follo 2.5RmL anhydrous toluene. To
the resultingisatdiionyuamaddadasopr pyhnaqqgg}ém aﬁr}g@!} (Lo mL,
1.0Min THE D | é)crttig% Ti}f({eaction was brought to room 25
temperature antl then SuceiC AR He: @72 8% vl heirassdialke-in
1 portiriob ok yaeniordlsT HBs@iBOvib Aftdralying detil5 h, the
reaction was slowly quenched with 1 N HC1 and diluted with. EtOAc. The
biphasic reaction was then .cooled tg room temperature and the phases
were sepag%g?nﬁ%aﬁgsﬁlss 69 oree Ig emﬁ?’d'éﬂrcp&’)é’f’?hﬁm‘??g%e
probdedtahanirehietheterobrow geoinibet Gistieoinateanne) B8B:E8%ne or both
probutie Frammpleisién Ay idRd M3 BeskEannehRRliom fted with &

d
reflex condenser nitrogen inlet, thermocouple and stir bar was chargean
obueo (OB A AT A e 8 e dioaloep e

C TS 26 1/00 Osomsemny Hridehee:S g, of Binphrob)! folowedondi5 L
anhydrous toluene. To the resulting solution was added

isopropyl sium chloride (.51 mL, 2,0 M in THF) over 2 min. After
aging for 40 n:#%% ee%ggt?o légéus_c%%% :fffgi‘n?:ﬂgﬂr i efrativgyg ace
dilutSeffthrEropcot prpBiptrakiiereibtio frnhe divemep b dvbereaome or both

tempethbieandithe pRases e TRORAR I ARSI HPhEHAtipe
1grga£H&J%¥0%r0Q |cat§d 53% prohucol monosuccinate, 17% probucol
SL prmtab eyt e el e ahecs ek e

disuccinate, an kel
bottdEiTRtEESatihe Fash mardiiieheein pigoftn ihiet] 10itiermeatjaledand
stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5

The term “probucol derivative” refers to the compound

R! s s R
R5><RG
X0 oY
R? R4

20 wherein at least one R, R% R, and R* is other than t-butyl and/or one or both of R®
and R® are other than methyl and/or one or both of X and Y are other than hydrogen.

25 EBXAMPLES
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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 5 C and then succinic anhydride

( , nt) was added in | portion. After aging for 45 min, the
rggac%(g’ﬁ%vﬁzgeglowly quenched with 1 N HCI and diluted with 1% EIG#E4/000805
The biphasic reaction was then cooled to room temperature and the
phases wee S8frariaeramilenARPRridpl ieiBesheohgamec jermigiate are
46%nprafrecdid monashectaatah 4o Pk coliisuceinateyidrthdily mderstand
s e e U B e R e
a reflux condenser, nitrogen inlet, thermocpoup e and stir bar wa % rged
probBeSe{Rres f@?oi?&giﬁﬁ%qa)If@ﬂ&%fé%ﬁhz.sieﬁﬁﬁdamwﬂm@to%@ﬁf&ais
the resultiigfeothti embvaknaglsl ki sepsopyinagresidih ehibsidertdubdl midily
2.0 M| =i on. r [ as brought to roam_t erature
e o e N 0P U TH00 G
solutfsterifi ks eess biehsarhin. After aging for 40 min, analysis by
HPLC of the reaction mixture indicated 55% probucol monosuccinate,

17%}3{%!:&% disuccinate, and 28 % probucol. Example G 30 In a dry 25
mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

IfhertordBpie dit SdepararasoRary Stedrablich F{BB s edenag. hifesn wlet,
follovheddoyoiBe aakl stintiverou stoksdneobloclne. 26 ) bing selolidsliwes! by 2.5
e . orde (0 51 o A gl .
e AR aee, T Bl A ahiin o Molha M B ROF A

anhy W3 193 oty 24 26 T Whals Redinay e Sartioeavasdropeyt to room
200462622 6T b5 200400080 dn TEEL 125 minohvessSdiid. ik fieortion.

139ing far t%g%%@ﬁ, b@qgax&%ﬁ sfy-arenshedwith 1 N HS! A0%iuted

diluted wi OAc. The biphasic reaction was then cooled to room
tempfatERAhd The PRASLS Frefesapniaracoalsd ety ppeaprerd the
orgapiigsiayertadigatattd 1 %Aiphpi bg | Hrab suchinateudz Yayerobidealed 60%
disUGCIRAIE: BBl F@bmhu&mmk%&épalﬁﬂ%&mhﬁneck round

bottom fitted with a reflux condenser, nitrogen inlet,

20 Example 2
In a dry 25 mL 3-neck round bottom fitted with a re_ﬂux condenser, nifrogen inlet,
thermocouple and stir bar was charged probucel (0.25 g, 0.48 mmol) followed by 2.5
mL anhydrous toluepe. To the resulting solution was added isopropylmagnesium
bromide (1.0 ml, 1.0 M in THF) in 1 portion. The reaction was brought to room

25  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

30  18% probucol

Example 3
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nifrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) and succinic

82



thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol)
followed by 2.5 10 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 60 C and then succinic
anYAE#s14225.0 mg, 1.25 mmol) was added as a solution inFTHESB/600805
mL) over 5 min. After aging for 20 min, the reaction was slowly quenched
withI ﬁxﬂ@immnmw@mﬁgﬁmﬁbe@pimﬁm r%ﬂ?&ayv%ﬁ%n lr:} the
cooleg.ipROMRMPS ALY AR ases were sepa . Analysis
HPLC of the .organic layer indicate%%ﬁ%%%%u%o ?n%#géi&[iﬁ%tée%’g% )
probuldt iSRS 28t oY) Bib e st samimel e 0dwrrciy RSN HCl
3 r;led@mmfbwbrﬁ_tﬁﬂed T‘ﬁﬂb'@mm?meﬂ Qﬂél%eﬂz i&se&%ng g&%&n tef;lperatme
trrr}ﬂgqy@ﬁgggggdﬁ%g LWEs C r ol (0.25 g, 0.48 mmo
followed, b §.5 mL an%gdroys tolugr%e.#g?#e% r%é%ﬁfﬁé’cﬁ%ﬂ%ﬁ%@md 23%
addearf)sgg? PORRRGHEE W “CRISPUS i ecimte.2i0! 0% prebmydh 1 portion.
The reaction was brought to room temperature and then succinic
anhygfde (%0 mg, 0.75 mmol) was added as a 25 solution in THE (1

mL) %\éler min. After aging for 45 min, the reaction was slowly quenched
with | AR AT ARG (SR ifiech Rt giecPrscero anass, thisgen inlet,
%olﬁﬁﬁﬂm@wwmﬂ%@rmwﬁm Ig,emasa&%ﬂol)ﬂﬁaﬁwg B2 s
HPLGhD JRfgeRindayeripdicaiedrdva Rrobucol manosuccinate, 20%.
problélgf%l %isgbc%r[%t; and .21% é)robuc%/!%! If)?avrﬁaﬁlégg?n lasoé’f;?pfgn estm
3-neck rOURY b TRt IHE RotariehdEserchm dyareialag was brought
thernifoe Slipre! deh stivohrar avbgiokalged prabueabi0nb Mdei48 Mnabn. Afrer

%ﬁ’ev“%gff“r% MR M R e
chlori e‘%é?. 5%%%%%%@%@%@?@ heteetims rdirgaxhtbe @bases
was Biseigianged0 Guaicithen BBLCINIC wehyghice 1655: 0ildata? K9 Pbhucol

was added@nhasA o itcdidEtldild QY5 min, After aging for 20 min,
the reaction was slowl?/ quenched with 1'N Edjfog’lﬁ%p%iluted with EtOAc.

The biphasic reaction was then cooled to
Example 5

20 In a dry 25 ml 3-neck round botiom fitted with a reflux condenser, nitrogen inlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) foliowed by 2.5

mL anhydrous toluene. To the resulting solution was added isopropylmagnesinm
chloride (0.51 mL, 2.0 M in THF) in 1 portion. The reaction was brought to room
temperatare and then succinic anhydride (125.0 mg, 1.25 mmol) was added as a

25  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

30 Ina dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen nlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
ml, anbydrous 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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5 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 10 10 In a dry 25 ml, 3-neck
r%§gﬁgqgtpngitted with a reflux condenser, nitrogen inlet, thermocouple
SUrHar$&As charged probucol (0.25 g, 0.48 mmol) follow&6 By 24805
anhydrous toluene. To the resulting solution was added
isopiB P dgriesiuh P 7en | ridis. (0 envzing Gok 3f THE Shin TeagéetiorasTHewly
Eigcga&ém %aﬂaumei Wep Mgagmcﬁ%@ gm F"I%ég @ry%iei%a{imﬁdwagmen
: .75 mmol) was a as a solution in e
i A e R S S iR R g e
HC 1 cagraniel frpes dngiitii et &1 Xe prolachl prrasiciedbitior: Wasctivesl disohsiiats, and
room fempaxatire and the phases were separated. Analysis by HPLC of
the organic layer indicated 59% probucol monosuccinate, 26% probucol
disuccinate, and 15% probucol. 20 Example 11 In a dry 25 mL 3-neck
rounB88ted&d fitted with a reflux condenser, nitrogen inlet, thermocouple

and slie ey wasChaEgadpiabbeabio 2hO a8 rrmedallavwe ity Senklet,

anhydrous toluene, To.the resylting.solutio ad

oA D SO U B 6y ot i
easibrithad Brotniitto rédripaapfgtnaterbimndwie pdded dsprsonpinagnesum
(75.Q:1106id0 (5 Mol owasArER0ias g reeuUtins i ik dhiariuay RESo iRkt

After, aging. %ﬁ%ﬂ&c&?@%ﬁ G ofLihesreac g%@g&;%ﬁg ir}%‘?is%?&ggn

b
54% probuc monosuccmate,Y %ﬁ% probuc%’l disuccin

probiicSHB G Bxathbyar I iundnA%sT reging ae A0 roim dis greviofitiees wiavly

reflufeenderaar, INregandid eilutherwmpanople angh Hiflgt WastHAKES then
robucel {0.25 g,.0.43 mmol) followed by 2.5 mL anhydrous tol

185 PR ok R U Pl o P S R P e

20041 geRsRYeRedtesboTA pobseb monosuccinate, 45% probucol disuccinate, and

10% probucol.

Example 8

20 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 m THF) in 1 portion. The reaction was brought fo room
temperature and then succinic anhydride (75.0 mg, 0.75 mmol) was added as a

25  solution in THF (1 ml} over 5 min. After aging for 45 min, the reaction was slowly
quenched with 1 N HCl and diluted with BtOAc. The biphesic 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. '

30
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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added isopropyhnagnesium chloride (0.51 ml, 2.0 M in THF) in | portion.

The reaction temperature was brought to room temperature and then
succinic anhydride (75.0 mg, 0.75 mmol) was added over 5 min. After

a%%g for 45 min, analysis by IIPLC of the reaction mixture indicated 57%
probUdSiHiidtdsuccinate, 16% probucol 5 disuccinate, and 278% THSBUEIR080S
Example 13 In a dry 25 ml, 3-neck round bottom fitted with a reflux
condehbeda{Ridigeh, e hErifidedupisiemdistirdaiovyasnghatgedyas brought

f gOb%Oﬂo(Qz?a%cguliggéﬁcB&m%H@diﬂi@%I@ .I%%, lé@s%ﬂ%fﬁd@g@l%ﬂ%ﬁlﬁm
er [ ution.was added cyclapentylmagnesium chloride (0.

e S b Ryt 5 S A S e
tempévaiuy SNaHbltreh dlutwsinidiam)dnd 7 SDhmhs S mel)theasooled to
agdf%@nlggageﬂ?%%?m meéshwlgm%pmfmiig%ygﬂ&@m]%m@%{%m
mixture indica robucol monosuccinate, o prohuco .
g e R R R R S SRR
roundPbesh fitted with a reflux condenser, nitrogen inlet, thermocouple
and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 5 mL

anhy(iégéjs tl%I%ne. To the resulting solution was added

cyclo esium 20 chloride (0.51 mL, 2.0 M in ethyl ether) in 1
pertiok THe Acaetiofrivels Bred dhties fdeinvteinpesBrirecadrsdnenitcenssimidet,
anhydrig@ddhsfiengt fir' barimothwas padechinoclPertian andipg8dwed by 2.5
overn}ﬁbtén%nc?rlyussismw I—€|:P %getr}e r %ctiorll trpixturei IC tedI48% .
probucol mc}ﬁosuccmg?e‘, 14% pro%uco?tﬁ%&c%ﬁwgtag, N385 %%18“&%?? um
25 Exdwapte 055 imd-dhp dMEimEredlordisnd Bottshatindepetaters afiskrought
conS@@ssm;lH@@%ﬂéﬁdahicth” Q.It;efﬁé!d)ﬁ?jrnﬁﬁéﬁly\kg@ ﬁmml solution in
0 : .48 mmol) followe .5. ml, anhydrous taluene. To
e re R D R Iy A e B e (oD et
M in &t ethdHCirmnd shilutoh WithEre detioFhechibesitarectinasvBe Braugieled to
40 C aehthapstioeinicianbysiee'de Spnaid. 7 adane hwasrddethivlsanic

portion and aged .oyvgrnight. Analysis by. H L? f the reaction mixture o
oL o e R R
36% prebisebl. Example 16

20
Example 11
In a dry 25 mL 3-peck 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 resulling solution was added isopropylmagnesium

25  chloride (0.51 mL, 2.0 M in THF) in 1 portion. 'The ‘reaction was brought to room
temperature and then succinic ashydrde (75.0 mg, 0.75 mmol} was added as a
sobation in THF (1 mL) over 5 min. After aging for 45 tin, analysis by HPLC of the
reaction. mixture indicated 54% probucol monosuccinate, 10% probucol disuccinate,
and 34% probucol.

30

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 resulling solution was
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86 WO 2004/062622 PCT/US2004/000805 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 THE. To the resulting solution was added benzylmagnesium
cMGrd&{E%2 mL, 2.0 Min THF) in 1 portion. The reaction teBfpEFaa0fd/000805
was brought to 60 C 5 and then succinic anhydride (75.0 mg, 0.75 mmol)
was atiidédsiplopgitinmedfierciagidg s Boamin, dha reartipniwaspystovdy The
quenchedwith, 1M HC L6, gl ted yith ﬁé&l%&%ﬁ%&ﬁ@%m
was then cooled to room temperature and the phases were separated.
Anal(sid W%fbl%“&?‘iﬂé”&*‘rg‘éﬁ%?é Rer iftfcatttrs 295 piob i arn. analysis by
mon&lictiate rdatYoprobiueoindisnet srteyanctA8lomrabtiend, 16V probucol

Exargple 140 &Cgﬁ};?zn?rgghcﬁneck 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 THE. To the
resuliingmpddution was added benzylmagnesium chloride 15 (0.51 mL, 2.0

Min FHE) 0L portion. JheepcHion,Iamasiailite was RiHaRt QA0 L 8Rg.

then succinic anhydride (75.0 mg, 0.75 mmol) was added in | portion.

AfterDEFREP Bl R HEHROH WESRIERK P 42 én SHEmeR Fided by 5
1and. dilutegduitis feb@dec. Thtbiphdisig sebittionmaasithd metgedtyiasgenium

teMRBIAE @S She PHARSS e QRSP AR S DR WAl gt to

organic layer indicated 53% prohucol. 20 monosuccinate, 11%probucol
disulRMAIETRHA IR oRA A SRR AR (R-8 B8 S rmsthaekabishde 1
bottgmitteshdvitedorefhight oAckdyeby RTD( eif il etacthenmonouipticamnd 4tho
bar was, charasa RRhHEo] 0: 2R 8L S48 Al falloysd byem 25 mL

anhydrous toluene and 2.0 mL anhydrous tetrahydrofuran (THF). To the
1Rasulting solution was added benzylmagnesium chloride (0.51 mL, 2.0 M
in THikiiple portion. The reaction temperature was brought to 40 C and

then;gucqinis AR §HEE: (o) BiGor? dediRel) AR 2ddR5RL RRIIRY-intet,
After aging for 30 min, the reaction was slowlygﬁalsjsenched with 1 N HCI

and BIREGRRT EYORE PHhEBipiamic Pekeith s ndAtsomdbfetiomfobr
tempelatoiipdand thimqphasks tveradegaratathnimad yaidet v tdPhybhibeesivm
20  chloride (0.51 mL, 2.0 M in ethyl ether) in 1 portion. The reaction was brought to
room. temperature 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 48% -

probucol monosuccinate, 14% probucol disuccinate, and 38% probucol

25 Example 15
In a dry 25 mL 3-neck round bottom fitted with a reflug condenser, nitrogen iniet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
mlL anhydrous toluene. To the resulting solution was added benzylmagnestum
chloride (1.02 mL, 1.0 M in ethy! ether) in 1 portion. The reaction temperature was
30  brought to 40 °C aud then succinic aphydride (75.0 mg, 0.75 mmol) was added in 1
portion and aged ovemight. Analysis by HPLC of the reaction mixiure indicated 50%

probucol monosuccinate, 14% probucol disuccinate, and 36% probucol.

Example 16
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organic layer indicated 55% probucol monosuccinate, 24% probucol
disuccinate, and 21 % probucol. Example 19 87 WO 2004/062622
PCT1U52004/000805 In a dry 25 mL 3-neck round bottom fitted with a
Lgmgondenser nitrogen inlet, thermocouple and stir bar was charged
probucol ¢6°25 g, 0.48 mmol) followed by 2.5 mL anhydrous RSILER&I 0805
2.0 mL anhydrous TIfF. To the resulting solution was added
ben®ylindgriesiamichidyithand Biter fited withaneixigopgermonniTpgen nlet,
reaeﬂ%&tﬁ@@@m@tﬁebwmi&mgm ﬁo@@w@mgewm EEnRIIPrNeRed by 2.5

sucei dri 75.0 0,75 mm Was added in |.portion. Aft
agln a%%?%/nlnqﬁ%{é rsgac ion V]fliggc nqﬁaesn%% S% 1%% %ronde
dilutéeb itk %@Mcnw)bipha@ﬁméﬁhmaﬁm m@nere@cﬁ@m@rmhﬁto 60 °C
mmm%wsaéﬁﬂbaﬂg??(?ﬁm@gwlwﬁmoﬁ%ﬁ@d%MHL&ﬁBlHJeAﬁeI
organic e IC 0_propucol  Monos in (6] .

dlguc%nr% %n éﬁifgo{bro Uco Wgrr?pulee% n ghggy Hﬁnéjaﬂemﬁd with
rour%%ﬁo%ﬁﬂ@&éi%ﬁ%%m&aémw itFeRfErRRetat R fIIoRs ibRses
and wtifchapwasicharged PbHep (G260 oﬂgﬁﬁcmuml)ﬁ&u@wdm #:Boukhl

mL anh 9&9&@%"&'—?7“ er(% Itlngﬁolut!ig#1 I%dd d

benzy?magnesm’m chid )lln | portion. The
1feaction temperature was brought to 40 C and then succinic anhydride
(75.@xn@pf 19 mmol) was added in 1 portion. After aging for 30 min,

ana%&s{p mg ft r()%%tg i H‘i indicate 5%(probruco

monosuc nate A)probuco Isuccinate, andazfg)’xpro%ucoef ﬁﬂg

21 |ﬁ1%mlﬁﬁzlf%3%w L e a;mﬁw@élﬁyéqi b? 25

nitrqggmﬁntatmﬁwrmoq@u@éeaaﬂmrsgtifdmrowaascMQeﬁ@mm{@nz&gme
4 f lowe 5 mL anh ous THE To the resultin [Liti

e S SR e B L e Sl ST AR

portfsH. ﬂlr%srt@a?@trbmmﬁéré&%f)e%§ Brougkbtosoedded da theerimeciffier
anhyigigded550 Qg Raciumelveas-aogesidn:d Remion mra]ﬁgdlﬂgtée ot
Min 2R3l SFRY LS QL 0S [eACHAD MSTS ndicated Ho X0 PrOPHE O ases

were separated.  Analysis by HPLC of the organic layer indicated 53% probucol

20 monosucecinate, 11% probucol disuccinate, and 36% probuccl.

Example 18
In a dry 25 ml 3-peck 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

25  mb 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 HCI and diluted with EtQOAc. The biphasic reaction was then

30  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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monosuccinate, 7% probucol disuccinate, and 41 % probucol. 30 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
whE ZHd8ertenzyimagnesium chloride (0.51 mL, 2.0 M in THIR)Tit52004/000805
portion. The reaction temperature was brought to 40 C 88 WO
200410626225PETHISA004/00880m: &nelithen sueftiricamnmmride(Ghiintet,

P %%%E%%ﬁﬁ@ﬁ?ﬁ?ﬁ? LGRS (R0 408 AR TR BX
AN e

probtito 22 iU 29 ProBtiedions EXmple 2% fedling s8utign was
3-neskied bagboeresfiredpitte 4061wl conddnsEmitrogentintetThe reaction

wer%ggemwﬁ%ﬁ@ﬁ&m&ﬁ%g%ﬂpm&%%a §d9?&99+)5g mg,

followed b mL anhydrous THF. To the resulting solution was adde

ben%ﬁéwﬁ% aﬁ%ﬁ%& PSRk BeNe ﬁf’fr%?@w‘ PporagiorTHRs slowly
reactierndesvipetiaiuié Wakaprodigitdovdid EI0Aandlthéiplsutcinictanhydriten
(55.Q4%8d B 2umBRDRsAEd 9k L LROWAD Atek. AIINHRL 45 BHDC of the

analysis by HPLC of the reaction mixture indicated 27% probucol
monBSARGIEES WY PROBLCOPTIBeL aREs witt a0y hroBIE]. ERarinste 24

195 I Helpyo&ehL 3-neck round bottom fitted with a reflux condenser,

_ nitrogen inlet, thermocouple and stir bar was charged probucol (0.25 g,
0.48 mmoll fo[I,Iowed by 1 mL anhydrous anisole. To the resulting solution
was zylmagnesium chloride (0.51 mL, 2.0 M in THF) in |

portibnaTdig 26 ackiGrtsinper brdtora Stbrdb ught 2 to:2d: Coadeitire nigugaginidet,

anhygdide (e AWsi-ba el WasRARE b bParioR AN EBIAUY S 5

45 min, analysis bggFHPLC of the reactjon mixture indicated 58% . probucol

LrhonGS EBHHRSS 1655 ot BirdsramiahERs Rt %, SrsHmasheEin pierde
25 1f0eb Hryl23.6iY B-HEEKiroupetthottdite fitet ovithmaaefluxvesidenbeto 40 °C

nitrogRNdRlet R tNAIATAUPIS ARt SHF banwas charged RAPHGRL0-20ne:
g, 0.48 mpopgfollovggg b%/ g.Smnilca{t]I;cgldrou% anisole. Todith(ta &eﬁ}sslé/ltlngb {
soluRSRE f9L 3] daEy@alysts by of the reaction mixture indicated 45% probuco
monosuccingte, 7% probucol disuccinate, and 48% probucol.
20
Example 21
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
25  (0.51 ml,2.0MinTHF)in 1 portion. The reaction temperatare 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 HPL.C of the reaction mixture indicated 52% probucol

monosuccinate, 7% probucol disuccinate, and 41% probucol,

30 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 brought to 40°C
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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 | portion. After aging for 45
min, analysis by HPLC of the 30 reaction mixture indicated 42% probucol
mono8ideiiate, 6% probucol disuccinate, and 52%probucol PEXAIRS/2®80s
89 WO 20041062622 PCT(11S2004/000805 In a dry 25 mL 3-neck round
bottend fiteedsweithiia reflpkider{denser, ditfopaminiess 4hérmiocbppltacandistir
bar %%@@%ﬂrm ()9?15]33 04t %Q@QD}'J QHQ‘W%qrgch[e% 41 probucol

anh us anisole, To the resulting solution was added

metRRT ISR A dhRSRIP LTSHRRS P 382 ThTe PEBH9PIn THF) in 1 portion.
The 5 reaction temperature was brought to 40 C and then succinic

anhydrde o0 mg, 0.55 mmol) was added in | portion. After aging for 45
min,_analysis_by HPLC of the reaction mixture indjcated 45% probucol
montdstittirtatd 505 Hobaent dUIRRHKTE, ¥Hhd ST THGRST PE RS
27 Ithedep@Blerin® shie tkoroan dibgtdprobitted (@i &.refd>aroripéioerd by 1
n'tr%ﬁmg{@%&@?mpcﬁyﬁ'@r%ﬂﬁé'Eﬁﬁowwgﬂaﬁ%ﬁﬂﬁdg@sﬁ&?%ﬁde

0.48 mmol) followed b é,mL anhydrogus toluene. To the resulting solution
was QabE e AT S R ROEHTri b FEPBHORIEmD I RGP 040 C
1portiad. éresmsattio arienindr £56/@ m@ 9 bowghl)l 4o 240eC mnd thesian.  After

succipie aphyelide @aidang, B orewas.adeer 0 hacsiar A ifbucol
slowly quenching the reactli]g%lvnh | N HC1 and diluting with EtOAc, the

biphBAPOTELNH WAL REOI I FHBHT- I PEARIPRYSd the phases were
separated. Analysis by HPLC of the organic layer indicated 50% probucol

monggsieeipale. 8% probucol disuccinate, and 42% probucol. 20 Example
28 Inadry 25 inL 3-neck roun% bottom Htted with%%eflux condenser,

LRitrogehifier MerdBebapiacari St BEF WA eHsHE FPIBE RO EosE duiet
0.48trenmotp fpllownaddstoy blarrmiasaaingddoustibdl- (725 theOréS uiting Sdlatied by 1
Wasﬁﬁ%ﬂ)@%ﬁﬁ“ﬁ%@ﬁéiunﬁocmgr@%ﬁng solution was added benzylmagnesium

chioride (0.51 mL, 2.0 M in THF) in. 1 portion. The reaction temperature was brought

10 40 °C and then succinic anhydride (55.0 mg, 0.55 mmol) was added in 1 portion.
20 Affer aging for 45 min, analysis by HPLC of the reaction mixturs indicated 58%

probucol menosuccinate, 10% probucol disuccinate, and 32% probucol.

Example 25
In a dry 25 ml 3-neck round bottom fitted with a reflux condenser, nitrogen mlet,

25  thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 0.5
ml ashydrous anisole. To the resulting solution was added 2-
methoxyphenylmagnesium brooide (1.02 mL, 1.0 M i 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

30 reaction mixture indicated 42% probucol monosuccinate, 6% probucol disuccinate,

and 52% probucol.

Example 26
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25 (0.51 mL, 2.0 M in THF) in | portion. The reaction temperature was
brought to 40 C and then succinic anhydride (55.0 mg, 0.55 mmol) was
added in | portion. After aging for 45 min, analysis by HPLC of the

reaction mixture indicated 53% probucol monosuccinate, 12% probucol
diSULEMLLE23hd 35% probucol. 30 Example 29 In a dry 25 mPGIABERI4/000805
round bottom fitted with a reflux condenser, nitrogen inlet, thermocouple
and stirabdry \wasmthangell proldiedh(0 254+ el doloweddiy:8:R5nlet,

mL a‘[ﬁ%%ﬂ'ﬁlﬁ iig U%?&Q?%H%@ﬁ%%é&% &5% dgggj mmol) follo_lyﬁg by 0.5

benzylmagnesium chloride (0.51 mL, 2.0 M inh THF) in 1 portion.

reactBh teaakre WaeBroughPio WO Cregdting Soliiryeogsd added  3-
PCT/M&WW@MWMC{GME lﬁhhyml’ ine 1655‘[@ G, 0.pEtnolhe
was added inhpastion w%f@faug@mpf&émn ANAYRSBY HEHsY Jé%?o.ss

reaction mixture indicated 50% probucol monosuccinate, 7% probu

disucBiate " ah e 4% eBroBERISE- 5 EickTighe 307 vy B0t BndekGotitke
bottoreafittednwitinra reflcptedofide psdmaltrogesicietteffesnodowg | diandistie,
bar wag sharggg.espbucol (5.0 g, 9.67 mmol) followed by 20 ml,
anhydrous tetrahydrofuran (THF). To the resulting solution was slowly
added benzylmagnesium chloride (10.08 mL, 2.0 Min THF) over 2 min.
OncdigaaiplerdTvas 10 complete the reaction temperature was brought to

40 C@anddhers suecinieRnByd bRt 484 1099 RMRALWASAGIRH ek et

portion. After aging for 15 min, analysis by HPLC of the reaction mixture

indic AR5 BHLES MONBSERAERTAR T BHob S tiematidatievandy 1
32% piohbueplrds Edesmple B e adimtibp mipBenechksraddm hettohmfigtedum

with aisHix @3AGRNSEE MIKRERN INEhoRAMRCOLBIRARE, SULOR W Brought
robucol (5.0 g, 9.67 nanol) followed by 20 ml, anhydrous

charged ) )
Tatraly Afbfr (R SoH S LI SORR O ety Aacn | portion
octylhbegnesiim giruobie (he.G6ctivh, i M T HERdyéhiingi i Mo Ac, the

additign.was LA EAMPIS & g reaciaN ERMPRIRIUSWAS BERBORLIR 48 Cired,
and the% succinic anhydride (1.1 g, 10.9 mmoli} was added in 1 portion,

After iehin gt PEaRimRRRRddioRio &Y S s g A iR %

the bipblasid demctiontawas! déHedboadom
20
Example 28
In a dry 25 mL 3-peck round bottom fitted with a reflux condenser, niirogen inlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 1
ml. anhydrous THF. To the resulting solution was added octylmagnesium chioride
25  (0.51 mL, 2.0 Min THF) in 1 portion. The reaction temperature was brought to 40 °C
and then succinic anhydride (55.0 g, 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% prebucol disuccinate, and 35% probucol.

30  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 aphydrous THF. To the reésulting 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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temperature and the phases were separated. Analysis by HPLC of the
reaction mixture indicated 53% probucol monosuccinate, 8% probucol
disuccinate, and 39% 25 probucol. Example 32 In a dry 50 mL 3-neck
round bottom fitted with a reflux condenser, nitrogen inlet, thermocouple
aMPstifB42%WAs charged probucol (5.0 g, 9.67 mmol) followesttyZQ0@Moosos
ml, anhydrous THF. To the resulting solution was slowly added

benzmagiﬁ%kﬂﬁiclhahameié%ﬁomg, %.Qsl\&émomﬁ% aligdch a IRitA.  After
maingain the internal reacti erature between 40-50 C. Once
e a8 SRR DA o e
then BYEeTHIEBHRYIrdRICHigpcrogis marYowsbegled in 91 WO
2004/062622 PCTIUS20041000805 1 portion. After aging for 15 min,
analysis QW;%LC of the reaction mixture indicated 56%

probdcoimondsuccinate, 9% probucol disuccinate, and 35% probucol.

Exantipie 43 &0\t Impdorerpc el fsiehavisboiiimreendmpen péfiesen inlet,
condeesascsifileged stldkr tharchagedpletass s3I0 ap waseRBrafdwed by 20

probygol I 10 mL anhydrous THF. To the
oo o YR8 THES ¥ e R iotED it B T
2.0 M)WF%B&%%#‘%&?&M%&W THE) waPY & ditlo P e AflirRTEs

Tietwesnpide Htk Gaciinaengddition wasbcaphpletethe meeglioriempamiydade
10 wgs,bro succinic anhydride (0,96 9.64 mmol) .
was G G W S e ke oy e
analy&&-byEhs readien Rt dndis Rk s re rrierienewspetsu EBYe probucol
mondsuecimnsde;nd % pirplateall, disuccinate, and 34% probucol. 15 Example
34 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,
1@.67%&&&}-§éﬂowed by 20 mL anhydrous THF. To the resulting solution

was sloydyyasidea bejaayrlfaaglrlﬁﬁ'tulm fiehtotide 41O Mbndat:dY 100blbth)iatt,
suc intai internal reaction temperature een
P A T I

broudtt FM e ekl Er SHEE i E B hy e resubing salptipo primeiywiagdded

addegttylmagnesium chioride (10.06 ml, 2.0 M in THF) over 2 min. Once addition was
20 complete the reaction temperature was brought to 40 °C and then succinic anhydride
(1.1 g, 10.99 mimol) was added in 1 portion. After slowly quenching the reaction with
1 N HCl and diluting with EtOAc, the biphasic reaction was cooled to room
temperature and the phases were separated. Analysis by HPLC of the reaction
mixture indicated 53% probucol monosuccinate, 8% probucol disuccinate, and 39%

25  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
30  ml anhydrous THF. To the resulting solution was slowly added benzylmagpesium

chloride (9.91 mL, 2.0 M in 'THF) at such a rate to maiatain 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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1 portion. After aging 45 min, analysis by HPLC of the reaction mixture
indicated 52% probucolmonosuccinate, 6% probucol disuccinate, and
42% probucol. 25 Example 35 In a dry 50 mL 3-neck round bottom fitted

with a reflex condenser, nitrogen inlet, thermocouple and stir bar was
chargel8étdcol (5.0 g, 9.67 mmol) followed by 20 mL anhyRFEESPPHL00505
To the resulting solution was slowly added benzylmagnesium chloride

(8.9 MoV AKET B elbslEma, ratelstosrmlitain shtintasial rEAGHOmMBEted
tempe@i e hebes AR JNEeAdA HOR.YAS.COMm gg%%é&q(‘ %) action
e (1.

temperature was brought to 40 C and then succinic anhydri 34,
10.29 mmol) was added in 1 portion. After aging 45 min, analysis by
HPL Esfnierdhction mixture indicated 56% probucol monosuccinate,

11% probggosdlistceinaterARE RARPERRY Gl W WR 38%6982%%% en inlet,
PCT/%SZOO4/O 08Q5 .Egarr‘y)aére]zﬁg In.a dry 50 mL 3-neck round botfom

fitted With A refUX Condensar hiFTEEhIEcolHa Mo Cotforarghf&lpmsgdy by 10
was cRargdudseeb it (Tothe e8timmoltiolowedidylReddal mahydmgtsium
THE. dhpthe (eseltiig seluliqp m%@%&aﬂg@tg%ﬂémqﬁ{%ﬁremﬂon

chloride (8.2 mL, 2.0 M in TEIF) at such a rate to maintain the internal
reacti%c?)eﬁl Fer?zrt%lﬁeelpa?%ﬁregnb@(g\?v%e AGET ISR QRS G W S RORAP st grure
idactites eansbi sadfe" Grvad theougbting: 40hStade((hss gL Ginionariiyelridided as

(1.03.graP-29 mnyebuwes addad iinl Rﬁé&lggmgfé&f@%ﬁg TR R Y RSor
by HFt)hLeC of éQe reactjon m»%ure ndicated 52% probucol monosuccinate,
11 % probuter dishCematd 4ricd 798 BroBuReteh HeRamiaater 1A% drptso!
m1, 3yeeRopdt aaddiopretitgedl with a reflux condenser, nitrogen inlet,
thermocouple and stir bar was charged probucol (5.0 g, 9.67 morel)

tl%llo db 22 ml, anhydrous TFIF. To the resulting solution was slowly
added’Beizymagnesium 15 chloride (7.5 mL, 2.0 M in THF) at such a

rate thrgdmtathniedmtskarddetiom fermberititurecietveosietO: 56t p@riak:,
additiegnasgamnpietethe reactionlapreiRlyie IV BroughhiaAQ.Cadnd
then syceinic %%Q)iq&de,i(l.@fsr%, 0.29 Tmol) was adlded in_1 portion. "
After aging VR arialy2iS HI HPLE SSHRE reaHOR s brndapsgesiom
chloride (10.8 mL, 2.0 M in THF) at such a rate to mamtain the internal reaction
20 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 FIPLC of the reaction mixture indicated

52% probucol monosuccinate, 6% probucol disuccinate, and 42% probucol.

25  Example 38
In a dry 50 mi, 3-neck round bottom fitied with a reflux condenser, nitrogen nlet,
thermocouple and stir bar was charged probucol (5.0 g, 9.67 mmol) followed by 20
mlL anhydrous THF. To the resuliing solution was slowly added benzylmagnesinm
chloride (8.9 mlL, 2.0 M in THF) at such a rate to maintain the internal reaction

30 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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48 % probucol monasuccinate, 10% probucol disuccinate, and 42%
probucol. 20 Example 38 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 10 ml, anhydrous THE. To the
reSHIfHE¥8MGton was slowly added benzylmagnesium 25 chlBfaageuss000sos
mL, 2.0 M in THF) at such a rate to maintain the internal reaction
temizpatule3between 40-50 C. Once addition was complete the reaction

temperagr e owas PrughtifidR foAnd:theRBuCHRlG 20RYdude (O3 Omier, -
10.28 mmol) in THE (10.2 mL%Qwas added over 30 min. After slo

I
queAHIG PR S4Bt Niaed, Rrbugibinaie BN A B30
roomtemipekateréiind ThehphasdisnwerbisepanatdowBadiedl peissibypddiRkGn

of thaBraRMEJaVE! 2btRIS RO dGAIRd.64% RrobHeah MORASHEE NAlGon
13% probucol disuccinate, and 23 % probucol. Example 39 93 WO

2004/0BTETS BETRMota /00868 LR Y8 6P e R e AR Bt
fittedvavithioagtéflod Ctih dehten, mitrogemintetdetticiing doOuPlerant) stis bided in

was CHERY RIS :bin S8y HIGEoNRE YA AR EANS o

tetrah I/drof ran (THF). To the re ulti{;g solution was slowly added
ben? r?%ﬁ‘é"& HHIKTEE 0l 66 RiPPED MR PRIR)E] ShAPR e o

1fhaintain the 5 internal reaction temperature between 40-50 C. Once
addiipfiypssgomplete the reaction temperature was brought to 40 C and
then succinic anhydride (1.0 bl%’ 10.28 m{rﬁgp in THE (10.2 niL%i,was

add &y DR ShHhin KRR HABL et e R Leshe Ple frilRESRatfet
64%tprolovaglienodctubeinate ci8%dorobucdl @i8uxdtatenaid@Bied by 20

probytol.HfiRnseuty auemchinaihe {SRGIoRWIth i d5ed vhsaiphasitm
reactfgin 10 was cooled to room empega‘iéjre and the E}hases were

13ep&PAREH Fhe Blganic YUPWEL LAt BBE itk 4 Rt W dRe

phasespaeteseparated-a0ah. Diteraddsinngirefiti dut wathi® KairOH;e

the f&r@ﬁr&@ﬁ’c@@l&d\@aﬁé%@ﬂ%&ﬂé’ aﬁiﬁ%ﬂ&é 98 EE%%%BE@S‘%@&&&%
C with the adcé%g;n of dry THE FOlIOVEyF!, a_so|vent switch to heptane, the

result i 58 S4B K0 iFTe e oper RSO AR dfigHied
residd irebasHecbwithcentdehEptapreband douhenatet ek ¥ probucol

20
Example 38
In a dry 50 ml 3-neck round bottom fitted with a reflux condenser, nifrogen inlet,
thermocouple and stir bar was charged probucol (5.0 g, 9.67 mmol) followed by 10
mL anhydrous THF. To the resulting solution was slowly added benzylmagnesium
25  chloride (9.86 mL, 2.0 M in THF) at such a rate to mamiain 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 HCI, the
biphasic reaction was cooled to room temperature and the phases were separated.
30  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 tert-butylmethyl ether (MTBE) with stirring. The resulting slurry was
filtered and the residue washed with fresh MTBE. The MTBE filtrates
were then combined and washed sequentially with 1 N HCI. and water.
The organic cut was then solvent switched to heptane at 70 C under
ré’&ﬂgg% 'Bt&%ure. The heptane solution was 20 cooled to 5 CEVAE2Hifis0s
and the resulting slurry was filtered, washed with cold heptane and dried
to yidida3dap 1 MES B (67 3%y dieti07 @A R)ithsiaafirtedlickemnpirogen inlet,

%SQi&%%CW&H@?@M%&H&Q&& KEQ%Q% (}Zg|‘|§8 6& %&%%1@9«:5& %)? 10
s, , 3.00(t, 2H,J=6. = Z

o B e et s isombagton ves Sy e
PCTheS2baeiBem80 shldiderthé 20128 dfyinl UHIA) soucl bottom fittedawithe
?Igggﬂmm%ﬁﬁeﬁ a@@%&% Q@tﬁga%: thﬁ{%eﬁ&liﬁﬁuw%&l (:11 tgm the

mmol) follow n o the, resulting solutio

was SRy a%%peéem&%aﬁ Fn%‘@l ¢ { ?%WWW@Q%W ) Ggsggogu%ﬂ 928
rate wARid] Hﬁﬁ@lﬁﬂ@lﬁ alacidid ﬁ@ﬁb@t@tuf@ﬂﬂwéeﬁﬂm e Gadon

additigpivamepmplelasdiionahddfédmt) M%Smﬁ%i aeLthsweasiiony,
temper%tur(f (;%%s b ou%ht to 40 C. Solid succinic an r?—/Idnd

mmdi) WA added o e a8 %tg%ﬁfﬁ%tho?nwlﬁof’t% st é’&?zhﬁgfofefgmn
I%in, vty sladsy MPDGopeibreend tonphisaureinsipatdel 1 3% probicolt was

monaﬁwc«jéaia@tﬁrﬂf/m%é&%@iﬁfbwﬁi%ﬁ@se&%@%&}?%pﬁ%mCO' Ex?mple
41 In ry 10.mL ro oft ni inlet,. thermocouple,

and stir Ba%r v(\%én a%%%d 1[:‘#ro %célsd%ghl%gm ?gﬁawé‘a %%P?igﬁ?r‘,cauy
an hy@?ﬁiﬁﬂﬁﬁl}e@@%ﬁe%‘fﬁe@lﬁﬁ né suiltitn eddgistonlfirdtiE hEoddwing a
lithiugBreday Ohibh % hdddRehBx3BRM B! SUED FLAIBJIRIMAINAINGIS iRteFRal

actlon temperature. betw gen 40-5 Qnce $% ition was complete

addlﬁ%ﬂla L wagla%adlgd T SRl ReR B g S cake s
brouggtited &or-OrigdoiithgusbinidEm)dridestori2@. g TReGesuimp Nlwasvad dired
to thend essingsaliution %thm%qjéﬁerﬁﬁiﬂﬁrﬁ}i AR O BRANSIS B bined
g S BB AR EhAn, TR R G40 RIS SHERL BN B R
switched to heptane at 70 °C mnder reduced pressure. The heptane solution was
20 cooled to 5 °C over 45 min and the resulling shury was filtered, washed with cold
heptane and dried to yield 3.42 g MSP (57.3% yield, 97 LCAP) as a white solid, m.p.
139-142°C. "H-NMR (300 MHz, CDCls): 7.62 (s, 2 ¥, 7.45 (s, 2 H), 5.37 (5, 1 H),
3.00 (L, 2 H,J =68 Hz), 2.78 (1, 2 H, J= 6.8 Hz), 1.46 (s, 6 H), 1.44 (s, 18 H), 1.34
(s, 18 H).
| 25
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and 75% probucol. Example 42 In a dry 10 mL round bottom fitted with
nitrogen inlet, thermocouple and stir bar was 25 charged probucol (1.0 g,
1.93 mm 1) followed by 4 ml, anhydrous THE To the resulting solution

V\(?g s(l)gw{!xz?lzclzded hexyl lithium (1.70 mL, 2.3 M in hexanes) at such a
rate t0 maintain the internal reaction temperature between 40E63/E5209#e0805

addition was complete DMF (2 mL) was added and the reaction
temp&xampledihs brought to 40 C. Solid succinic anhydride (0.20 g, 2.00

mmof) was addad-iRdne-a0menuliingsoiition inid PRI -AIELANG IO

15 min, analysis by HPLC of the reaction mjxture indicated 18% probucol
Al L S R e b S R T O
2004/581ieR 2T ISP 60810 04885 Exahijsteua8(In58 uiy 20 Mlirbexudes) at
bottosfitiedwith Alieaeminlst e rnecaU RIS ARSIk Dakwam -ShaFded o
probugcﬁljgjﬂ.gv ’c%h?%e@ngﬁl .gg%?}a%dg mL a hé/ ro ﬁﬁTHF.,To the
resufting Solttion WAS sfowly aaded be IPﬁ?fg‘?Eg SFIGROPL P Ftre
2.0 MWia Bopeit et Sifehwidmasninaittedridh € i2herR=0t eantidrvas added to the

tempesatiie fetwaeh 40p5Rice. @AnseAddition wasicomplate YMPI¢ Tibhe
was ;‘%d e% an%tthg .r%lacc%zn]é\g;s Ia%ed ‘{Eﬁ room temgeroature lodo-acetic
acid SYP AEFB 242 03 RO WAL RS GRS e OB MR LieRRHe:
Ity | pedidoPrdvedction was heated to 60 C and aged overnight.
Analysis by HPLC of the reaction mixture indicated at. 70% probucol and

103 2{21 rqggfol-acetic acid ethyl ester (a probucol monoether) of the
follomngg%rmula .sxs\ 0", HO O~ O Example 44 15 In a dry 10 mL

rount Bettoid fitledowadrd eiinoditisdieh thugro ddeipikeamak stifdbardsticbar was
chargeepiopesatdl @ ¢ 193 mmmel) i@ﬂ@é@é%db?yﬁnmhamwsﬁp 4$i HEpo TR
1916 SRR SRR 3R P WA KIS DR P B T TR S
such a rate to mainiain the intemal reaction temperature between 40-50 °C. Once
addition was complete additional THF (2 mlL) 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

20 reaction mixture indicated 20% probucol monosuccinate, 5% probucol disuccinate,

and 75% probucol,

Example 42
In a dry 10 mL round bottom fitted with nitrogen inlet, thetmocouple and stir bar was
25  charged probucol (1.0 g, 1.93 mmol) followed by 4 inL. anhydrous THF. To the
resulting solution was slowly added hexy! lithium (1.70 mi, 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
30 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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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 20 (0.44 g, 2.1.2 mmol) and the resulting solution
V\@§ %%e(?ﬁgg 60 C and aged overnight. Analysis by HPLC of the reaction
xture folloWing an acid quench indicated ca. 98% probucol ahd$944/000805
probucol-acetic acid (a probucol monoether) of Formula XVI 96 WO
20041382eRAPCT/US2004/000805 Sxs _~~yox HO 0 XVI O From the

foregaingrslesehiptiamarerdskiind niheas SARIGRAIMARRIRILIG: Bar was
esse(g}égle%arro%%t% ﬁ%s oflt%s mvelgélag, agﬂ)wn out departing from the
spirit and scope thereof, 2arn mARE VafioUs &ang S oA virsadifond Hfhe
the irnveltierdbiipmapeit skoinadled beagesardiconditions (QFWHD, 2.0 M in
29041?@*’}:%@1&(%&& &&%%QQQ&Q@?W? Q&@Hﬁn #}nﬂ%é?é?ﬁé?%%%a?? 4050 °¢.
manyfacturing a compound o ula ] or salts thereo |

oK F S RO b st it sty ot
fromeergran praviesidafyseinyaogbn asid 4iaA, mhid Akyhopioralhdded to
substibaskayelims Akl TR HachUOu U WA geq
and cyan; n same or different and independently
ot e o e R e
16an Be%opibrrahyratitsagidreybypter (a probucol monoether) of the following formula

R
Ho O/\([}( S~

Example 44

15 Ina 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 ashydrous THF. To the
resulting solution was slowly added benzylmagnesium chioride (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

20 (044 g 212 mmel) and the resulting solution was heated to 60 °C and aged
overnight. Analysis by HPLC of the reaction mixiure following an acid quench
mdicated ca. 98% probucol and 2% probucol-acetic acid (a probucol monoether) of
Formula XVi |

96



hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyan; RS and
R6 can come together to form a carbocyclic ring; X is selected from the
group consisting of hydrogen, an optionally substituted 15 unsaturated
a%%/bll &m%grzom 1 to 18 carbon atoms, and an optionally substituted i
saturated aeyt having from 1 to 18 carbon atoms, said option&If/US2604/600805
substituted unsaturated acyl and optionally substituted saturated acyl
optionally gontaining a polar or charged functionallty, Y is selected from

|p/consisting of an optionall aturated acyl 20
having fom.1 to-T&carbef-ato n afly substituted saturated
acyl having ffbm 1 to|18 c%ﬂtom said oftionally substituted

unsaturated aeyl and pptiorfally substiflted satprated acyl optionally,,
containing charged functionality, .compwising: 25 #1g a
compound of Forfnula 1198 R'S S R3 Rs |Rs HO 5~ ~ I( ( OH||R2 R4

$ previously defined?with a
Grignard Reagént jo forma magnesium galt,ora 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; reacting said magnesium salt
or lithium salt with a compound selected fromlhe group consisting of a
saturated oFORShEfsearrHERte. oo rklisd & tasramel e avensiapiche
atid esshyidiidhaantissatafabidioveunsatuiatetdiactivajedigarhoxyhc 96 and
esters 3 e AV ARIANAIN O, RSB QDS L OLE Selpcled, o
from the group consisting of protected hydroxy, aﬁy, alkenyl, ac;?l, ni rcf
proteRiEF A B St AT protected carboxy and cyan; separating
and isolating said compound of Formula 1. wherein alkyl is Cl_18 alkyl;
wherein alkenyl is C2-10 alkenyl;
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wherein acyl is Cl-Is acyl; wherein aryl is an aryl group having 1 to 3 rings;
wherein acyl halide is C1_i8 acyl halide; wherein polar or charged
functionality is a carboxy, hydroxyl, amino or epoxide; wherein carboxylic

a%ggg glﬁ is acyl-OC (O)Ru , acyl-OC(O)OR', acyl-OC (O)SR", or
ac >? 5) Ii-zaRO' wherein Ra is selected from group consi&ilggf14/000805
alkyl, alkenyl, alkynyl, aryl, and aralkyl; wherein RO is selected from the
grouWé&H@F@tmg of alkyl, alkenyl, alkynyl, aryl, alkaryl, aralkyl and a
protecting group; wherein carboxylic acid ester is C(O)SR"; and C(O)OR";
and wher e]}QCR" ' %Ps |tuted or unsug E:[quted I or ubstituted or
unsubstittited z alﬁypag Process o Ctlire a
compound of Formula lil or salts thereof \ S~S* XO OY III 15 wherein:
Xis s%ected from the group consélstlng of hydroges, an optionally
substituteq_4nSaturate ving. from¥tg_18 carbon atoms, and an
optionally § bstltutd satyrated aryl fJaving from | to 18 carbon atoms,
said optlo ly sub stitut&d 20 uﬁ%atu 3 ted I and optionally substituted

) Lged functionality; 99a
is selected from the group
consisting of apzoptionally substituted ungaturated acyl having from | to
18 carbon atoms and an qptionally 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

chargagtdunetiodalitysdd RORPHIGEhdently selected from the group consisting of
hydrogen and alkyl, said alkyl optionally substituted by hydroxy, alkyl, alkenyl, acyl,

nitro, amino, halo, carboxy and cyano;

10 R’ and R® are the same or different and mdependently selected from the group
consisting of alkyl, alkenyl, and ary! 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

15 unsaturated acyl having from 1 to 18 carbon atoms, and an optionally substituted
saturated ac;yl 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
20 having from 1 to 18 carbon atoms and an optionally substituted satorated acyl having

from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally

substituted saturated acyl optionally containing a polar or charged fimctionality;

comprising;

25  reacling a compound of Formonla 0
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reacting a compound of Formula IV SxS HO OH IV with a Grignard
Reagent to form a magnesium salt or a reagent selected from the 10
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; reacting said magnesium salt or lithium
salt with a compound selected from the group consisting of a saturated or
unsaturated acyl halide; saturated or unsaturatedi's carboxylic acid

: ctiydted carboxylic acid ester,
e or more selected from

process of Cla# 2 wherein: X is hydrogest; Y is selected from the group
consisting of an optionally gubstituted unsaturated acyl having from 1 to

18 carbon atpms apd an.optjenally substituted saturated acyl having 25
front1°t61 & e Krbdn ?émﬁqé?%i?d%fsﬂ%ﬁ%wgf}wﬁfma% mﬁ%&ﬁ%&aﬁ&n&m

and@ﬁ!@n@lﬁﬂ&@é@ﬁé@gamuamdsakwedmi@nauygrmamiﬁgiamdm dkyl
T e ARt iy
( reacting.a compound of Formula IV wjth a Grignar

gt s Bl SR A A e
conistiing efidmagigitithathoaliideny shithivith aalteyporithilavtiedifsddithieigroup
araliodithins 28daRe Groanhibiveyallbicheands aptiepally
substl‘sfl#%q_to form a llt@um salt; 5 reacting said magnesium salt or lithium
saltHitR =t Ry B LB b adtvtrd ratosdianst or
unsssteratt dfaehichaligeydmtatbtéd oetisatdibatet or more selected from. the

group consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino,
amino, halo, protected carboxy and cyano;
separating and isolafing said compound of Formula I

wherein alkyl is C|.5 alkyl:

wherein alkenyl is C, 1y alkenyl;

wherein acyl is Cy_jg acyi;

wheretn aryl is an aryl group having 1 to 3 rings;

wherein acyl halide is Cy_j5 acyl halide;

wherein polar or charged functionality is a carboxy, hydroxyl, amino or epoxide;

wherein carboxylic acid anhydride is acyl-OC (O)R®, acyl-OC(Q)OR", acyl-OC (O)SRY, or acyl-
OC(O)NRR”;

wherein R” is selected from group consisting of alkyl, alkenyl, alkynyl, aryl, and aralkyl;
wherein R is selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, alkaryl, aralkyl
and a protecting group;

wherein carboxylic acid ester is C(O)SR”; and C(O)OR”; and

wherein R” is a substituted or unsubstituted aryl or substituted or unsubstituted alkyl.
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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,
allcenyl, acyl, nitro, protected amino, 10 halo, protected carboxy and
cyano; separating and isolating said compound of Formula Il or salts
thereof. 4. The process of Claim 2 wherein: X is selected from the group
consisting of hydrogen, an optionally substituted 15 unsaturated acyl
having from 1 to 18 carbon atoms, and an optionally substituted saturated
acyt hE¥mgoreel s L BHRERTS aiamsnaRARy suba L rBelts thereof
unsaturajed acyl and optionally substltuted saturated acyl optionally

ini cted from the group

CONSISHNY AN-QF bstit 2 0 having from |
to I8 carborjjatoms and an}ﬁélly Supstituted saturated acyl having

and optiopa \ subsfituted saturated acykoptio
chargt ality; comprising: reacting 'compoQﬁﬁ of Formula 1V

1K he group consisting of a

15 saturated or unsatrated acyl halide, satdratey or unsaturated carboxylic
acigy,aahydride and a saturated or unsaturated activated carboxylic-acid
ester, all of which may optionally be substituted by one or more sejected

frofh e GrSH T eBHLR By FoRe s erad Rt toparo ) OBfieprily Rebyituiad |
nutnmsmomedyhmmg hata, 1pnote ctehreasonax yamsh 6ymu§eawmi&gl

m?ﬁ oungd ok Formula 1l or s ItsIh
process of Claim 3 wherelngl%l Wg}l 2%6[[]706 3/ i%t(g /000805

20 x Eeratanext rededenslriohs r’iﬁﬂﬁ”&%‘rﬁ%’tmﬁlﬁ)‘fﬂé}ﬁ e
subsmneedlmdtﬂmima’lﬂyl having from | to 18 carbon atoms and an

“optionally substituted saturated acyl having
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from | to 18 carbon atoms, said optionally substituted unsaturated acyl

and optionally 5 substituted saturated acyl optionally containing a polar or
charged functionality; comprising: reacting a compound of Formula IV

with a Grlgnard Reagent to form a magnesium salt; reacting said

mMAY LS Ealt with a compound selected from the group cobfSTétisRy 080805
10 saturated or unsaturated acyl halide, saturated or unsaturated
carboxykielatid fanhydridennachassaiviaie @ﬁbﬂﬂﬂ&&ﬁﬂﬁiﬁf&cﬁﬁibﬁaﬁa@d acyl
Cafbﬁ’é&%ﬂgﬁ’&ﬁﬁil%t%’c%@ X{’J}J&%H’WOSE%%H@LX& éﬁﬂ&%‘é D H{‘e iy

more selected from the group consisting of otecte ydroxy, alkyl,
alkefyPadd R RFD BrEedetid ARG s rID é%f@aafe%%ﬁv% e%a%ﬂy |
15 sepatiatingsandrisblaiing taialgemponing :0fdharsadiartbdotsaltadiereof.

8. The process of Claim 5 wherein: Xis hydrogen; Y is selected from the
group consisting of an optionally substituted unsaturated acyl 20 having
from“$ 8" £8%arbon atoms and an optionally substituted saturated acyl
havingcfrgm doepb8mdarbibmmatriig, said optionally substituted unsaturated
acyl and optionally substituted saturated acyl optionally containing a polar
or chargeqd functionality; comprising: reacting a compaund of Formula 1V

agne5| m halide,
dryl, .= kynylmagnesmmhallde

group consisting af-pretected hydroxy, alkylialkenyl, 30 protected acyl,
nitro, protected amipo, halo d¥d protected carpoxy, to form a magnesium
salt; reacting said magnesium salt with a compound selected from the

groutRGH S dreass fe SraP SRR St ATcaitse sy Relaeind BRA i de,
1all ofmrinpalonieyng ptianalty!lehi B2 Mieh GRG0 2622PBHS 2004000805 A
aralkyl lithivm, 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
15 carboxylic acid avhydride 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,
amino, bhalo, protected carboxy and cyano;
separating and isolating said compound of Formula I or salts thereof,
20
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
25 from1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
subsiitited saturated acyl optionally containing a polar or charged functionality;

comprising:
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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
}%thereof. 5 7. The process of Claim 6 wherein: X is hydrogen; Y

Il ar JI
iélv sge%@ 8e$%6m the group consisting of an optionally substitJfEd/US2004/000805
unsaturated acyl having from | to 18 carbon atoms and an optionally

subgtitgtad sepomered a€Ybhaviiy #itna Giee18 CRebgmiatoins) saignesium
optti@m?ugmml el Qcﬁ?ﬁaﬁﬁ[ﬁ%eﬁﬁ)ébﬁﬂl &‘Q@Uﬁ&?ﬂ&&?ﬁﬂ%ﬁ%ﬁﬁﬂ
saturated acyl o ally containing a r.or charged functionality;
com s e e Bt T P,
Grighbidh Radyentiserde wdstrgnd théommadithbansidting of alkylmagnesium
balidgactienydrangnasivm.halidalleynvim agoesium Ralide: alRivbich,
may 0 u%rﬁal%geag#%s t&ted t%c%rlde or E%ﬁr 15 sejtefted from the group
conSiahtt o Sl et G SR R o
protéefeardingsyl wheiadtrpt orerttmded arvoseiteifd pat erivlomgiesidimasiallt;
Rt A A g ok SR P
consisting of .succinic aci ri utaric acid anhydride, adipic aci
it b Syl I R
1anhyakderopsistpd ey amf isyehdde, 20 maleic acid anhydride, and acetic
acidsaihvdridedatoaiinwhish paayaptionadyhe srhstiuted by one or more

selected from the group consisting of protected hydroxy, alkyl, alkenyl,
acyl, nitro, protected amino, halo, protected carboxy and cyan; separating
and 4sdlbgiptpeuidrEbappliRbesiFormula 1l or salts thereof. 25 8. The

processsefkGaifok WRRreH cosisihy drogen s ssehastatyfiandibegroup

onsisting of an optionally substituted unsaturated acyl. haying,from I to
1 R B R e Ay PR o
1 to seBugiabarylhering fserdlopiid nalyssuibstitsratophesilr asbeititsd and
optioaatirAedusostityian salyr aiedeey QRigealyCeplioiainasRelak Qr
charr#?d f nt%%)ne%lig&g& rising: reacting a solution of a compound of
Formufa IV With a rignard Reagent selected from the group consisting of
MetRykirelgriad ispmitke giide covsidine of n aghewiliyrsubstituted unsaturated acyl

20  baving from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atorms, 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 fo form a magnesium

25 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

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

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

5. The process of Claim 3 wherein:
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chloride; Tetradecylmagnesium chloride; n-Penaadecylmagnesium

bromide; 103 WO 2004/062622 PCT/US2004/000805 Ethynylmagnesium
chloride; n-Nonylmagnesium bromide; n-Octylmaguesium chloride;
(2-Methylpropenyl)magnesium bromide; Cyclopentyhnagnesium bromide;
teMOPEMFHiHgnesium chloride; Cyclopropylmagnesium bronbges2004/000805
(1-Methyl-2- propenyl)magnesium chloride; | -Decylmagnesium bromide;
1-Oclyimagtigsiym 5 bromide; 1- Propynylmagnesiumbromide

, DOd%}Qg&?&{%ﬁﬂHQ tgé%roml dﬁ?ls‘?tl ylmaﬁgg umbcstcllcmr 9 uﬁsa%uated acyl

- ropeny magnhesium rope esium rom

(2,2 9GO ooyt AEgPR-ERIA Eaw rtionalie phRiigA s b ASThiuEng-
Butefigtiagriesiutnh sibid ejid-Gaiahim a@mﬁﬁwxﬁﬁiﬁiﬂ@d #cyl and optionally

Met'ﬁ(ﬁP@%@%&?% 1%BR§n9%;roml et s propeny! ”&%%(‘%S'“

chlorid hyn nesiu exylmagn Sium bromi é
VinyPEERE&%IM chloride; AIIyImagneS|um chloride; Ethylmagnesium
chlotieteting R epylonag bEsiamianiokie o MinnBRAEsHN RISNigemesium
AIIyIr;%gnesmm bromide; Isopropylmagnesium chloride;
Isopropylmagnesium bromide; Cyclohexylmagnesium chloride;
CycIBRESH RN ReSHGHIBI BB 3 cPrEpyAk skt fionthsraiens consisting of a
Isobeatyraag) ﬂeaiwmal&ibb@méﬂiﬁeﬁéhyh%agﬂ@ﬁmmwﬁlﬂcyhc acid

2-Bupdmagnesiim Rramids: 2x.Breey magnssiy ?Xy énaaf% bster. all of which

Methylmagnesium iodide; n-Butylmagnesium chion utylmagnesium

broniide O@ﬂi@mﬁﬁ%@ﬁf@greﬁﬁ%ﬁ%ﬁaémmlm%?mbﬁwww@f to

formpaomeghiesitixysaltyleBeting Aaichmagnestu aaliovikagempaund
sele%%jgpmdt LQroup consisting of 20 succinic acid anhydride, glutaric

acid anhydride, adipic acid anhydride, suberic acid anhydride, sebacic
13cid SSAMGHPREN AR Aaid commomitel Hommindlbereelnipeatie, maleic

acid anhydride, and acetic acid anhydride, all of which may optionally be

sub%lt%%gggﬁlmmg}%ted from the group consisting of protected

hydrox yI alkenyl, acyl, nitro, protected amino, halo, protected
carb Sf?ano 25 separating and isolating said compound of
FormuissHleces lbsthe igadp Qndikimpodae ssiiohiliaibliwhe ieisnfaisd acyl

Aydroden: Yols %%A%%tsgésg%ﬂ}&gﬁ%ﬁ%ﬁ%ﬁmm@agaur AN having
substituted unsaturated acy
from 1 1o 18 carbon atoms, sa:ui 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
25  consisting of alkylmagnesium halide, alkenylmagnesium halide, alkynylmagnesium
halide, arylmagnesium halide, arylalkylmagnesium halide, alkylmagnesium alkyl,
arylmagnesium aryl, arylaikynylmagnesium halide, arylalkenylmagnesium halide, and
heteroarylmagnesium halide, afl of which may optionally be substituted by one or
more selected from the group consisting of protected hydroxy, alkyl, alkenyl,
30  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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30 having from | 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: 104 WO
28‘6)4?6 B¥2PCTIUS2004/000805 reacting a solution of a cBATPGRHEI0805
Formula IV with a Grignard Reagent selected from the group consisting of
Methyhsiggeébiumebromdes@sta deoylimagnesiamisitly ofigetected hydroxy,
TetragecyimagnesiupeiaudeR-Nanyinagnesium RIanide: Nevano:

Octylmagnesium chloride; (2-Methylpropenyl)magnesium bromide; 5
Cyclupafih Rghasitiresrshie s Bdngidl e siitartstide;
Cyclopropylmagnesium bromide; I-Decylmagnesium bromide;

kOctylmagnesiugr Bpmipendlggecyhnagnesium bromide;
sec-g‘utél?' z&gesium chloride; (2,2- Dimethylpropyl)magnesium chloride;
I-He §ﬁ rgé %um bromide; 1- Pentylmagnesium cbloride;

2-Mafthystastsyl fetg thesstrvpohioiities 4f Hexylmaliyedisim0 bmmided acyl

Ethylmagnesiving i QEeem Brézho RMMRgRS SN G PLARASS saturated acyl having
Isopropgh?a%nes um chloride; Isopropylmagnesium bromide;

Cyclt REP RN RSP HRRS e RHad pesaitr iR optionally
19-Propyiitveggsesiated ryhopiemdp butpiniagnesiumr bhemrddinctionality;
Ethyl g2ium bromide; 2-Butylmagnesium bromide;

2-Propylmagnesium bromide; Methylmagnesium iodide;

T S S o LB L i Bessontselectd
tert-Boty theeyousiarsitiipritiékdmd vttty babidm eBienylnciglesde: tolidem a
MmagnesivsallifeAeiag, aﬁi@kmﬁgﬁ)ﬁawgg@mwis@ REAMRAYYIREILRIRd
from éﬁwe gc{%u onsisting of SUCCénIC aci %rfwhydrlde, ?Iutkarlc acid

13 AR LA PR O SR G B et a
anhydyideirazprietistad idnamwhddded phithettid @didantwiiride, 2Quedkeicdicid
""”E*?fl‘%ﬁ% @gﬂ&':ﬁ&@ﬁﬁlﬁﬁ imawkﬁutitré%& aunetﬁwéyﬁﬁ Mtﬁ?&%%ﬂﬁ'&é@ﬁﬁtng of
substitute, ong qr.more selec ro e group.consisting of protecte
Py DA %ﬁi@%&ﬁ?&%ﬁﬂﬁﬁﬁﬁ%@&?@ sy g oo
carbwbydiig. eykasts; acd palrpdindp.cneldsoled nghsdid o pitdisndid hfforindda
24l onsalts dherealdmd Gud BeRY asesaghiGdaim SrwhRiEHy Spiviybregen;

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 IT{ or salis thereof,

25 8. 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 to 18 carbon atoms and an optionally substifuted saturated écyl having
from 1 to 18 carbon atoms, said optionally substitutéd 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; Tetradecy]magnesiuni chloride; n-Pentadecylmagnesium bromide;
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Y is selected from the group consisting of an optionally substituted
unsaturated acyl having from I to 18 carbon atoms and an optionally
substituted saturated acyl having from | to 18 carbon atoms, said
09}5)%” tituted unsaturated acyl and optionally 30 substltuteq
saturate acy optionally containing a polar or charged functidrialify 204000805
comﬁnsmg%reacth a solutlon of a compound of Formula IV with a
GrighERr RBsgsHt ety frofpphesgrstipebrosiidmg-Ortyimagnesium
Meth}ﬂmﬁi@ﬂemﬁpmmﬁﬂma@%ﬂﬁmm@ﬁﬁi myﬁh@ih@&mgnemum bromide;

(2-Mg Ig ide;
105 WO 25%4/0 S FE}CQZT/USZ /Og)SSOg]ter entri/ g ng&s‘?%m

ch|oﬂ&@e@9%%wﬁﬁ%ﬂ@ﬁé§taﬁsf&%éesmhtym% ABpeTitithe;

sec-Butyldasghesiynylohtasiden Gondinestyprmd)magbesiis ehiloride; |-

Heplylmagnesism Bromide;. talPﬁ éxlﬂz %%lf %a&gr@@rbpmﬁmgmsm
xy 0

2-Methylpropylmagnesium chlori magnesiu
gﬂ%@:}n?&ﬂ?&ﬁ&@"?? Ry %,rh @'ﬁygﬁg}égnesmmbmmde 3-

h
E%%ﬁmmesmmﬁje—nmﬁmdmmm bromide;
Cyclonaxylmaane s ciaride. Cysiehs s‘sfg gt%%@g brom' A8 ke

Pro Ima nesium bromlde Isobut Imagn magn’esmm

PR GFRRidn PG H’ém?%&yﬂ%@@n&qﬂﬁaﬂ%ﬁﬂwmde
Metwmmgmmciﬁchnﬁe BB uizdneagmedioridchldarslsmaBistmagediaym
bromjdei tetk BRI Maane S AQ SIS AREL I\fs%rg}xg?}%\%?ﬁ?ﬂm GhloAde

to form'a magnesium salt; reacting said magnesiu a compound

seleE R RBHPERES %&ﬁoﬁﬂ%lﬁﬁ’@}%?f@%é%?ﬁ%@%ﬂ?ydnde glutaric
acid Gninrdrigtes paligicrainichadd) ridey subeticadichnanb Yehicdeisehrsicm
1@“%&5‘&)@@& IGagitkganydlide, RNNAIG acd aphydride, maleic

acid anh rlde and acetic acid anhydride, all of which may optionally be

15 St RsaEy B éoaltﬁa@@ﬁtéetaaw Hilegréiy Renesrsiivg Gforide;
proteckatyimpdrexiym alkyh; dkerybupbybontvioppeatetiedaihiaty hadgnesinm

protggﬁgghgg@%yaqg%ﬁégﬂgmﬁeparatmg and isolating said compound of
Formula_lll or salts thereof, 11. The process of Claim 10 wherein: 20 Xis

hydrSgeRe Va4 RarRmEaET Bl M TR Hsteleting eabe SRy pRpsistmg of
28ubstitwisid asnbatbydteld, gbyhreavidgriraivideladidcalbamhpdeids wibeiancid

optioRayFH RSHiie A R AR 2O RN nhydride, 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, protecied carboxy and cyano;
25  separating and isolating said compound of Formulda HI or salts thereol.

9. The process of Claim 8 wherem:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted unsaturated acyl
30  having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having

from 1 to 18 carbon atoms, said optionally substituted unsaturated acy!l and optionally

substituted saturated acyl optionally containing a polar or charged functionality;

comprising:
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from | to 18 carbon atoms, said optionally substituted unsaturated acyl
and optionally substituted saturated acyl optionally containing a polar or
charged functionality; 25 comprising: reacting a solution of a compound of
Formula IV with a Grignard Reagent selected from the group consisting of
nYGEHHESAEsium chloride; (2- Methylpropenyl)magnesium BreFgeg04/00080s
Ethylmagnesium chloride;.n- Propyhnagnesium chloride;
|soprepyimgagnbsivny Chionige;ds opFopylin g rediura3mbaomeides: selected
CyclebgryimaanesiumishiaridanMeibylmagnesitsm B%ﬁ%éﬁ' agnesium
Butylmagnesium chloride; tert-BUtylmagnesium chloride; ana1
MettIREGnEETifleEmasiEs folvHds rimesicsiie Rt Rsaid
magfRebilmmesedtuvitthlacnipdleioy peteetelhivgr dhe: §romflgonsisting of
SUCGIRIQ it @g%ﬂ' ic.ac ide. adipic acid anhydride,
suszlyc Iacid 06 WO %0%%%@2%@%@%6%%%@% anhydride,
cebaiE AP PRIGT RPBIAE dRFIHR ARt refe AQqaparien
malditadid; Rvidyciriiegrasidrabaticids i aRtiytngasditro tildvids; Ky
optianalhe-SpiRHluechhY ARefr mgslkﬁﬁlggmwmeg{@up

consistinglﬁcjna protected hydroxy, afkyl, alkenyT, acyl, nitro, protected )
amifl G HARS ST SHER AP EAT AN BHB MBS LB AP anti s mtmg-iam
IéompoundepEEpmagtasilno ciatidet et epflb2giEkienprakesis;of Claim 11

whet%gfo&sy'@nagesys@aﬁram&;'@e,sglﬁﬁssgrg%bm%ﬂﬁdgpeféﬁ}ﬂagy%@esm

optionally substituted unsaturated ac, haying from | to 18 carbon
ato n@%ﬁ%%la W&W@ﬁﬁ%ﬁf&@@%tb’&@&@éﬁ?ﬁ&%@“% 11018

carbbpbatpmagsaidio piordd\Etybstitutsdn bsatike b8 aekhandsopiibnoalije;

su bs}m‘% 91&@3&@1&51 %&@Qﬂ@&@iﬁ%&%ﬂ@&tﬁg Qll-@ru%ﬁxﬁ?[&ﬁgn chioride;
functlso%:la |t%; comprls%% reacting a solution of a compound of Formula IV

Rith TS ooy RS e E BBy TR es Favm Shierdgnad Meemamsstig
said sagéesidemsakvgibsmmeaipound selected from the group consisting
of spGeinig atidanydrdenIiAGAGIhaNydsider adiRica%ld anbyekirs:
suberic acid a}ﬂh dﬁg‘g; sle?amc adczlighatrilrhty{drld_e, azelaic acid anhydride, -
phth%ﬁ?(?lgltg’l ek ?‘fé@f ; e:, glutaric acu ydride, adipic acid aphydride, suberic acid

anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,

20 maleic acid anhydride, and acetic acid anhydride, all of which may optionally be

substituted by one or more selecied from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano,

separating and isolating said compound of Forrmula Il or salts thereof.

25  10. The process of Claim 9 wherein:
X is hydrogen;
Y is selected from. the group consisting of an optionally substituted unsaturated acyl
having from 1 to 18 carbon afoms 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 containicg 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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maleic acid anhydride, and acetic acid anhydride, all of which may
optionally be 20 substituted by one or more selected from the group
consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected
a‘gvnonzohhalo [Z)Fotected carboxy and cyano; separating and isolating said
compouné 8% ormula Ill or salts thereof. 13. The process of E4dii51%4/000805
wherein: 25 X is hydrogen; Y is a saturated acyl having from | to 10
carljent-Beatvisneensnivp ubiaify: Suplstitarstinzmesrarebiasidieh biing fragmetinm
10 Qﬂﬂﬁ@ﬂe%%ﬁﬁiﬂgﬁ@&dﬁ@&f%ﬁw?@%ﬁ&@%%bw' feeh aawir@t;lg
acy containing a char on mpr

reatl:}?ér% a S utson gf a comIBlg aﬁ’ %S%mu %vtt%i\égtﬁ}’ y?‘?lm &3fh
chlotideide ﬁoﬁwﬂmagqﬁemwr@ai@f Readthagossiidmabigndsiom salt with a
90meyﬁﬁﬁg@mﬁmﬂmah@gfwﬁ@%%w%?&sﬁ%@%ﬂnde
glutgrlc a |dCan{1%¥dr| e anatzlngllcl;!eC X gd@ Séad“ e allo Qlch i
optlonéﬂly%e truted b y one or mor o the a)rnéhp 07 WO
2008roBgwpgnpeTy repoB kot osbsmerivin breid g itebmadnasidro kil

alkenypughithenitimvietanted- ngm@m@r&tﬁﬁmm@ﬂgw BeueY AR

separﬁtl and isola a|d omglound of I%orm la III %?fllté theelreof 5
r"he%ggc%%s or alm r%ant%?a cture g)%%)rﬁpoun ghmuia V or
l%altﬁhltfi’i@%dﬂ\] M?@Y@ﬂi@ﬂﬁ&q&@%ﬁ@# tPIfr0: eomaprisivg:salsacting a
solutenigd mg@dﬁ%@ﬁlﬁﬁﬂﬁw A IHD ISeREe @dﬂﬁ%@&&ﬂ r%bﬁdﬂﬁﬁ@@f
10 to form a magnesium t reacti a nes ith_succini
acid % r?ﬁj)}drldtga%sl %paérja lgana |§oﬁg%r% &s%aldﬁ E% Gr%%ég&g %?‘%y ?ﬁ?u‘flg or
saltguhsiédss selrcipsioh psbebidpfaziiaimaaid sohvaidasabliés actdmpoluid, of
Formullgl Ml sali&ide, and acetic acid anhydride, all of which may optionally be
15 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 II1 or salts thereof.

11. The process of Claim 10 wherein:

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

25  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; Bthylmagnesium chloride; n-
Propylmagnesium chloride; Isopropylmagnesium chloride; Isopropylmagnesium

30  bromide; Cyclohexylmagnesium chioride; Methylmagnesium iodide; n-
Butylmagnesium chloride; terl-Butylmagnestum chloride; and Methylmagnesium
chloride to form a magnesium salt;
reacting said magnesium salt with a compound selected from the group consisting of

succinic acid achydride, glutaric acid anhydride, adipic acid anhydride, suberic acid

106



15 thereof comprising: S\ ~8 \ p O HO O OH VI reacting a compound of
Formula IV with isopropylmagnesium chloride to form a magnesium salt;
reacting said magnesium salt with glutaric acid anhydride; 20 separating

agq)ig%lgg@gg‘aid compound of Formula VI or salts thereof. 108 WO

2004 PCTIUS2004/000805 16. The process of Clairhti3Ug004/000805
manufacture a compound of Formula VIl or salts thereof comprising: HO
O'~-Rubyfridn strig e cBiapydRd o rebinmid mbyviddasoishais mnid griediidn
ch|oad&i@atemmycﬁmmasaawaalaém@@lmgaﬁajﬂvgmagﬂ%wg@aﬁmuh |
aceti i ide; i nd jsolating said compound of Fqormula
T o B S R R ey

compialsre At ek migaHatect vt dhoxyard E@ov|||
wheepuiihand REHie: ntepentdent yselesiedilr enathengraup consisting
of hydrogen, acyl, alkyl, allcenyl, aryl, aralkyl, Si(alkyl)a, protected
carboxy, alksulfonyl, and arylsulfonyl; 15 comprising: reacting a
compbuRE FaEsthh AP W RSE opylmagnesium chloride to form a
magHdashydrgal; reacting said magnesium salt with acetic acid anhydride

su bsytﬁ ts%?eé%é/d%r%? {ﬁecé%guﬁ) réonsisting of an optionally substituted unsaturated acyl

10 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 fimctionality;
comprising: ‘
reacting a solution of a compound of Formula IV with isopropylmagnesium chloride

15  to form a magnesium salt; '
reacling 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 anbydride, and acetic acid anhydride, all of which may optionally be

20  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 Formwla I or salts thereof,

13. The process of Claim 12 wherein:

25  Xis hydrogen;
Y is a saturated acyl having from 1 1o 10 carbon atoms or an optionally substituted
saturated acyl having from 1 to 10 carbon atoms, said saturated acyl and 6ptiona11y
substituted saturated acyl optionally containing a poiar or charged functionality;
cotnprising:

30  reacting a solufion 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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unprotected amino; 20 separating and isolating said compound of Formula
VIII or salts thereof 18. The process of Claim 6 wherein: 109 WO
2004/062622 PCT/US2004/000805 Xis hydrogen; Y is selected from the
g?c %congstlng of an optionally substituted unsaturated acyl having from
0-18"¢8M8H atoms and an optionally substituted saturated BEYUSAYg0080S
from | to 18 carbon atoms, said optionally substituted unsaturated acyl
and e@ﬁ@ﬁ%?@@%ﬁ’t@é@&a@kﬂaﬂk&@ﬂl aptiontflypedetiaihangna, palar or
charg@@g&éﬂeﬂmaﬁ%d epmprising: reacting a solution of a compound.of
Formula IV Wlthi a Grignar Rea&en& selecte ﬂ'lo %%/Ein V%]esium halide
or he?groar nagnesiu Y hafidei Torm amn%aanesﬁﬂsm Salt: “Wherein said
arylmagnesium halide and heteroarylmagnesium halide may optionally 10
be substitidtadday anEIRnMOLE SelRelad {rom-HReRIRH R GRREISHDERE
prot ted hydroxy, alkyl, alkenyl, protected acyl, nitro, protected amino,
halo andO protected carboxy; reacting said magnesium salt with a
compou d selected from the group con5|t| g of succmlc acid anhydride

amino, halo, pfotected carboxy and cyan separating andiisolating said

compound ofFormula i}l or salts thgreof 20 19. The process of Claim 18
wherein: X is hydrogen; Y is selected from the group consisting of an
optianalyisuhstituted unsaturated acyl having from | to 18 carbon atoms

AR RS B SRS ACK DN SR I G iIe"

atoms, sal tionally su |tute unsaturated 3c
1&@&&%&%@%?@@5&4 optionally containing a polar or charged
functiapadigyaid magnesium salt with succinic acid anhydride;

separating and isolating said compound of Formula V or salis thereof,

15. The process of Claim 13 to manufacture a compound of Formula VI or salts

15 thereof comprising:

VI

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

20  separating and isolating said compound of Formula V1 or salts thereof,
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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 30 methylphenylmagnesium bromide,
SGY R4 methoxyphenylmagnesium bromide;
5-Fluoro-2-methylphenylmagnesiumbromide; 3,5-Dimethyl-4-
methoxyphenylmagnesium bromide; 3-Fluoro-4-methylphenylmagnesium
brom?ée;%%"- ?§fﬁﬁﬁ%@iﬁ%iﬁ)@ﬁﬁ?ﬁfﬂfﬁmﬁ%§?@§ﬂﬁﬁ gLl or salts
3-Thibergiri agnesiung iodide; 3-Fluoro-4-chlorophenyhnagnesium
bromide; 3,4,5-Trifluorophenylmagnesium 110 WO 2004/062622

bromid hepglmag omide;

2,3- % bromidesB- Methy|phenylmagnesium
chloride; (4- -naphthatenyl ide;

(3-fluo gxyphenyl)magne :
2-Chloro-5-thienyhnagnesium 5 bro 4-Dimethylphenylmagnesium
chloride; 3-Methy-2-thienylmagnesiuga._bromide;

Pentamethy Imagn‘éésium bro ; 3,4-Dimethoxyphenylmagnesium

D AL S e s8peopyomsgrmesaim coridoto form
(3-FlosmeSiynetdiiphenyl)magnesium bromide;
3,4-RishiaRhenynagnesiv iR RENdS: 2 mmditd _
Tetrameth Ipheg}élnia nesium bromide; 9-Phenanthryl magnesium
ororm R RS BEISHAR SH SRRGHBLEPBRa o oo theror

2,5-Dimethoxyphenylmagnesium bromide; 3,5- Difluorophenylmagnesium

bromjde riGChiaserremimagnasim GhlaridenRnd of Formula VI or salts
%ethg{x%-o%naphthyl)magne3|um bromide;

-Me ef1oxy-|-naphthyl)magnesium bromide; 3-Methoxyphenylmagnesium
bromide; (3-Chlorophenyl)magnesium 15 brpmide;

bromide; (2-Methyl-I 20 naphthyl)magnesium bromide;
2,6-Dimethylptienylmagngsium bromige:-2- Ethylphenyhnagnesium
bromide; 4-(Methylthio)phenylmagnesium bromide; (4-
wherein R and R® are independently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Si(alkyD)s, protected carboxy, alksulfonyl, and
arylsuifonyl;

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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Isopropylphenyl)magnesium bromide;
3,4-Methylenedioxyphenylmagnesium bromide;
3-Fluorophenylmagnesium bromide; (o-Methoxyphenyl)magnesium
bromide; Phenylmagnesium iodide; (4-Methoxyphenyl)magnesium
bromtie/ 829 (Dimethylamino)phenyhnagnesium bromide; PCT/US2004/000805
2-Thienyhnagnesium bromide; (4- Methylphenyl)magnesium bromide;
Mesif/maghesstyn bromide; 2-Tolylmagnesium bromide;

s 2 oYImadnesin oo .
Pentafluoraphenylmagnesivemremide aﬁ%g%?né%r&%%g%@aﬁga‘%&% acyl

bromide; 1-Naphthalenyhnagnesiumbromi i.p eny magnesmfn
chlofiadre2em 48 dR&ARIM AR s SRt rBinmly HhsHiivbghedidacdkiarias:;
Pheriydmagan esi_cmb@&zbmhﬂé pﬁﬁ@z{]ﬂy&ﬂbmly{)ﬁﬁﬁ@a.&ﬂi eyl o BpitleniOy
o1 Gunadoe iR i, 1SpaUAG Bl MANNE BUID Sl AGAmAGYNd

¢ acid anhydride, glu

selected from the group consistirig of succin taric
acid @iPRidttfe, adipic acid anhydride, suberic acid anhydride, sebacic -
ac?d martt‘y@rth@hajmlaf@ m@hmﬂd@mmmauﬁm@@mm@d@mm@d
acid anylide.aadAssirac i anivids, Al ahuiich M eRIGAAINDS:,

111 WO 2004/062622 PCT1US2004/000805 substituted ?/one or more

sele MBI TR BromssLon Brs e steResTimanyRs RyPa% RetpRAlly

1acy| beitrdstiotédiechaminarehelotqnitan telganb onysBinsayanapcied
sequgﬁgyﬁaﬁy@MQ SIELEAMRL AL, Of HREmK Lﬁnkﬂo%zﬁé'éﬁdtg%@&éaES

20. The process of Claim 19 wherein: X'is hydrogen; Y'is selec ed from
the §¥BBPFonsisting of an optionally substituted unsaturated acyl having
fromrdattrbScdrhenatomsianittencopiponal et tiute s giouptedsatyp of

haviag.diarcd' G earian.aiofa salharlaaly.sallied Wbaluialed

acyl and optionally’ 10 substituted saturated acyl optionally containing a
130laPBPeRAFGEAAIRRIO AN deorriimeRey! TenciG akbfipauhabrdude,
Fornmediib\asid timby Gibg ned dReagehidetkeie difraiwiihg gegupticonsisting
of 3, admatis4HsibRxyY G BAY %M%W%é%g 3rM6He Y agaroxy,
methy]| Eeéﬂélma%ﬁn}{ismm bromide; 2,4-Dime Oé%%hen)élmagnesmm.
pronfiie: S St ERERS i AGREs iy Brofitige cgboxy and eyano;
-MettpplpharsAndagmiesig paickiondend of FRinvt hlll phedty tivagie sium
sghloride; Pentamethylphenylmagnesium bromide; 3,4-

Dimethox phenylmagn_esium bromide; (3,4-Dimethylphenyl)magnesium
bron}i%e, ¢ procéss of Claim 18 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 au optionally substituted saturated acyl having

25  from1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally contaiming a polar or charged functionality;
comprising:
reacting a compound of Formula YV with a Grignard Reagent selected from the group
consisting of 3-Chloro-4-fluorophenylmagnesium bromide; 3-Fluoro-2-

30  methylphenylmagnesium bromide; 5-Fiuore-2-methoxyphenylmagnesium bromide;
5-Fluoro-Z-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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2,3,5,6-Tetramethylphenylmagnesiumbromide;
(4-tert-Butylphenyl)magnesium bromide;

2,5-Dimethoxyphenyhnagnesium bromide; 3-Methoxyphenylmagnesium

20 bromide; é3 ,5 -Dimethylphenyl)magnesium bromide;

(i"ﬁlé%% Ayl)magnesium chloride; (2,5- Dlmethylphenyl)rﬂ’éfg{t‘?é%ﬁWt’i“‘“’30S
bromide; m-Methylphenylmagnesium bromide; 4- Ethylphenylmagnesium
bronﬁ@eﬁmmﬁ‘éﬁéﬁwﬁéﬁgﬁhﬂa@m@u@@mm@me' 2,4-

2,6-Pimet emﬂagﬂammmmpaﬁ@m}ﬂamwﬁde 3.
browﬁn&d' lS >§/B€Y IBqu. @Xo)nrga -exgelz -g—nan}l alenyl)magnesmm bromide;

eny magné ium

(o- M@M@ngﬁw@mm@amﬁ%ﬁmmﬁmm@emw
Metft@ammemyl)ﬁﬁﬂgﬂﬁﬁﬁéﬁylb@m%n(aﬂwWMaﬂyil)mﬁ@ﬁﬁﬁiu@esmm

Zrﬁﬂrgld%?lda/l?@ &?ﬁ(—:‘gl rﬂl%bromlde 2- TCHQI{@?%%@H Ff ?émag%]e amn

ofrl eny magne3|um

Phem&@n@émmﬁmﬁb%m%@@buﬁ%aﬂ 30 reacting said

magnasme;fepia&szmﬂibagaeﬁam pRi#Rid-SelagtRebiamie BomBoRsising of

succbnlc adm% gqﬁxgnde uimrlc acid %nhlx%r%e g%lplc acid anhydride,
an & eebacic acid. i é

subefic acid "dzelaic and anhydride,

iﬁhthﬁﬁﬁw@mmm@w@@@am Qrﬂ‘%ﬁm@yhmgae@ﬁ@ auterigpHydeidte,
all olwRisheMBIAPLanRlb e del 2 SM5HhR004/N0¢ BRR(edikh 2004083805

substjtuted pe or mor sele te mthe conS| f protected
hydrﬁg%m%)ﬂ%%na e%l acy fom%(r&o %thr)h? a?mm%leﬁ%]lm pro (‘-ij-)c't d

carb¥iehartcyrhgy {59 TpRIifs) @tMﬁﬂ%}céﬁﬁﬁéﬁﬂﬂ*@ﬁ%ula
I orbsaﬁﬁéhmahc&;%he@hﬁa@ﬁeﬁeﬁﬂaﬁﬁﬁ&ai B-201vbeeiRnmedadsaiogen;

electe onsistin an pptio bst uted
unsatﬂraltid aw%ﬁ‘e%ﬁﬁl?gn f%mgl on ato Wl%% e%’ iora Smm
substvgrels: ﬁf@%& ARG AR IO PELEaH BB Pr atoms, sald
0ptiQﬂ@d&@@@ﬁbﬁg&ﬁ@@ﬁﬁ%@ﬁﬁﬂ@ﬁ%@@&@%&g&ﬂﬁulhsdiiﬁaedfp

satu%ep I%L]c})gtlgglall bggnrg& ar orch %Q{:tlonallty,
compri iRg" reac compoun rm AV W|tha fignard Reagent

se|eé’iwer¥wheﬂa@§%% Qs Ao phthetrsRERp hagsidnY el lde;
204-tesitRisbiphems)nageesis, soramide Sy ethaxsiphanyimagnesium
b ronﬂ%?flp%nl\y/]n} hé{lgen?mp }61) &r’] g-ijfylg{:lhylthio)phenylmagnesium bromide; (4~
Isopropylphenylymagnesium bromide; 3,4-Methylenedioxyphenylmagnesium
bromide; 3-Fluorophenylmagnesium bromide; {o-Methoxyphenyl)magnesiam
bromide; Phenyimagnesium iodide; (4-MethoxyphenyDmagnesium bromide; 4~
25  (Dimetbylamino)phenylmagnesium bromide; 2-Thienylmagnesium bromide; (4-
Methylphenylymagnesinm bromide; Mesitymagnesium bromide; 2-Tolylmagnesium
7 bromide; Pentafluorophenyimagnesium bromide; (4-Chlorophenyl)magnesivm
bromide; 1-Naphthalenylmagnesium bromide; 4-Methylphenylmagnesium chloride;
4-Fluorophenylmagnesium bromide; Phenylmagnesium chloride; Phenylmagnesium
30  bromide; and (4-Biphenylylymagnesium bromide fo 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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15 chloride; m-Methylphenylmagnesium bromide;
4-Ethylphenylmagnesium bromide; 2- Ethylphenylmagnesium bromide;
(4-1sopropylphenyl)magnesium bromide; (o- Methoxyphenyl)magnesium
bromide; Phenylmagnesium iodide; (4- Methoxyphenyl)magnesium
oA EAsRAethylphenyl) magnesium bromide; 2- TolylmagnBSHiH§2004/000805
bromide; 4-Methylphenylmagnesium chloride; Phenyhnagnesium 20
chlosidetimimd Phemdimagnedivimifromidectofocnastinagii gsitenteg altdroxy,
reactiing saidimagnesing salkwith.asenpeundsslacied fomhe.group
consisting.of syccinic acid anhydride, glutaric acid anhydride, adipic acid
iy CRERE e e S e Lt I SR claie acid
anhydride, phthalic acid anhydride, maleic acid anhydride, and acetic acid
anhygride. all-efwhich maysqptiphally be 25 substituted by one or more
selected from the group consisting of protected hydroxy, alkyl, alkenyl,
acyl it “protected amino, halo, protected carboxy and cyano;
sepdarasingeated isueatingrsaidaoivipguwidnofpEosmtil e bitontshitss thered o2
The RiaGcess Al GIRAINZbMRIEINGEA SHid AL AR IS ARG TR RN,
the group consisting of an optjonally substituted unsaturated acyl. havin
from T 18 E%Fﬂfé’wﬂ TS SHCRRSR TR WD SHtted el avhRaY REppaly
1Ravisgpsfrioted| stdutBed arybeptivors coulidnoptiopay subsirstéduiosaittated
acyl mlqgggnally substituted saturated acyl optionally containing a polar
or charged functionaljty; 113 WO 2004/062622 PCT/11S2004/00080Q5

comHSIRE: AR SR SPEaH R AGHHPE G BB
selectadisiogriticsPouphrohaistiog piasinetwipiraryimagnédistoshoride;
3{3”%%@%‘ G i A DR RRAI DR 2.5
chloride; m-Me enylmagnesjum 5 bromide; . .
iR R e e
MetHaimygthdrhsimimgeresivmcblamid Berfaoitbiipiohd roplnasimdsivmmle; 3,4-
b{ﬁﬂijﬁﬁé@oxwﬁlﬁp@%ﬁaﬁm&;}@&qs&Mg&uMimﬁgﬁ@ﬁgmmﬁme;
chloride; Phen nesi chloride; and Phenylmagnesium bromide to
forms TR R AP RT n Ud B R  aERB
selebtediiffeira IHeigetpspbersibtirspesfum®ogddanit eiboanthpdyidageeitamic
2acidgphygliges agipig acid AN S UREHIGRACIMothylpheny)magnesium

chioride; (2.5-Dimethylpheny!)magnesium bromide; m-Methylphenylmagnesivm

bromide; 4-Ethylphenylmagnesium bromide; 4-Phenogyphenylmagnesium bromide;
2,6~Dimethylphenylmagnesium bromide; 2-Ethylphenylmagnesium brorside; (4-
IsopropyiphenyDmagnesium bromide; 3,4-Methylenediozyphenyimagnesium

25  bromide; (o-Methoxyphenylmagnesium bromide; Phenylmagnesium iodide; (4~
Methoxyphenylmagnesium bromide; (4-Methylphenyl)magnesitum bromide;
Mesitymagnesium bromide; 2-Tolylmagnesium bromide; 4-Methylphenylmagnesium
chloride; Pheny}magnesiu;%n chioride; and Phenylmagnesium bromide to form a
magnesinm salt;

30 reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, ghutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid ashydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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anhydride, sebacic and 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
a8 H&s 2protected carboxy and cyano; 15 separating and§SaVaapy /000803
said compound of Formula Il or salts thereof. 23. The process of Claim

22 wireriitteXhy yeleogers stléstabiooabifaompthegrouneEomdistid duofeny.

optignally.aubstitdad.unsaiated.aey, RANavingdiomiieylacarhen
atoms and an og).tlo ally substituted s?égrate acyl havi gﬁm 1to 18

carboR AtBAREIE 418 ASRSEBSH S %{Hr%liéat% d optionally

substituted saturated acyl optionally containing a polar or charged

BInciongditysr QMBI iSiRg: 18 %kAsHa compound of Formula IV with a
Grig ﬁg%&%lea Snt selected from the group 25 consisting of
OoXxyp

3-Mé nylmagnesium bromide; (o-Methoxyphenyl)magnesium
bronYidesciastePhemhn st siasiskd of de dtifonlly subrtighebiamtewated acyl
el oAb e o e
consisting of. sucginic aci ri aric acid an ide, adipic, aci
TG LD SRS R PR i AR oL B e
18nhyubiticaterhshiatizedcicl bemitpdribiccosBiniedal pdgidrahingetifecard!detic
acidaphvdkige, all of which may optionally be substituted by one or more

oy S AT A DA HAOtS e BEsar o B oy
separasisteard Ividtirighsartmeempnundlofids (g Bl ppkalrdnreresfin 14
WO R0RA{0620RBRGTH2ARMIRNRRS:124. THE-SUSRasIRFEIANR3
o s S R L Rt e >
carbBihapbenslueaarssmy kaeaadacyHarrioptibaeilymassesstifoneniduiorated
acylapiishalhesanianinea PRiafder Bharaediuneianality (scomprising:
reac g AR QI iR A, ORI RR05M 2sleeted
Tolylmagnesium bromide; 4-Methylphenylmagnesium chloride; Phenylmagnesium
20  chlonide; and Phenylmagnesium bromide to form a magnesium salt;
reacting said magnesmum salt with a compound selected from the group consisting of
succinic acid anhydride, ghitaric 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
25  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,

22. The process of Claim 21 wherein:

30  Xis 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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consisting of 3-Methoxyphenylmagnesium bromide;
(o-Methoxyphenyl)magnesium bromide; and Phenyhnagnesium chloride

to form a magnesium salt; 10 reacting said magnesium salt with a
compound selected from the group consisting of succinic acid anhydride,
gNifaP A Bnhydride and acetic acid anhydride, all of whicRGR&E2004/000805
optionally be substituted by one or more selected from the group
consistingiigirotected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino,

haloxegéfa&dgats&n%aﬁ%wgﬁm%& BERRIRIRG. AR BOIRMIRARL oroup

compound of Formula 11l or salts thereof e process of Claim 24to

manGfaEing sféoHRisiRkry R atRrids - Misdrasrhawiphemgie sus
| ~ Ob@hidel Q2 Ry Rend poting susolbiiedeofatamphtmdnafhainuia 1V
with g Grignard Reagentsal ﬁfaﬁﬂsx{[&'ﬁ&ﬂﬁd@ ﬁ&ﬁ@iﬁgﬂ%‘%me 4

3-Methoxyphenylmagnesium bromide; ypheny magneS|um

o PR R SO wéet@newa%@m
reacmmwnmmmwmm@mndmmwmmmm
and '%&%@%@ﬁ&%@ﬂ%ﬁzﬁffﬁﬁ%@ %r&rasﬁlaﬁgm%tze The

process of Claim 24 to manufacture a compound of Formula VI or salts

therd51RE SARTSBRFAIOE S8 2 B PAIRIBO ARASEE A5 e Ui BIOSIM P S RIS,
OH H@i\MEideactitgla gommpouithaiydode) atbply anithrt@ridg antleric acid
Reagaiy SRIe CHa LA HOMP 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;
15  separating and isolating said compound of Formula Ml or salts thereof.

23. The process of Claim 22 wherein:

Xis hydrogen;

Y 15 selected from the group copsisting of an opticpally substituted unsaturated acyl
20 having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having

from 1 to 18 carben atoms, said optionally substituted unsaturated acyl and optionaliy

substituted saturated acyl optionally containing a polar or charged functionality;

comprising:

reacting a compound of Formula TV with a Grignard Reagent selected from the group
25  consisting of 3-Methoxyphenylmagnesium bromide; {o-Methoxyphenyl)magnesium

bromide; and Phenylmagnesium chloride to form a magnesiom salt;

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

succinic acid anhydride, ghitaric acid anhydride, adipic acid avhydride, suberic acid

anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
30  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, nifro, protected amino, halo, protected carboxy and cyano;

separating and isolating said compound of Formula ITI or salts thereof.
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consisting of 3-Methoxyphenylmagnesium bromide;
(o-Methoxyphenyl)magnesium 5 bromide; and Phenylmagnesium chloride
to form a magnesium salt; reacting said magnesium salt with glutaric acid
anhydride; separating and isolating said compound of Formula VI or salts
tHEREB#9926Fhe process of Claim 24 to manufacture a comp@gmaie£004/00080s
Formula VIl comprising: \ S~ /S (\)0 I~ HO OVII 10 reacting a
compéuiitiegifeesmuilaliviaiithvise@gnard Reagent selected from the group
consﬁmgﬁg&\ﬂethoxyphenyhnagnesium bromide;

(o-Methoxyphenyl)magnesium bromide; and Phenylmagnesium chloride
to forhe FETEL AT BE1E BB A0 e R A e AR TR B SR

anhysitideipd segepaiedifiguai th itolating saidscondpaurded hésd mmdativhally

salts {eraelq 28uhhe RAGEES QI CIaRiAo %PE@EEHI%@&QEHE’% of
Formula VIl or salts thereof 116 WO 2004/062622 PCT/US2004/000805

sxs FIBRES Vil wherein R7 and R$ are independently selected from
the grodingernsistiogdb adrodehy wityh tigiad|Remyntapjdcaddion the group
Si(alkyh3Rrdesiedicarimuyalksiiony banteafy SRRyl RAATRESIGEM
reac m(gn?dc_omﬁ;émd of Formul@fiv_%/ltth %Crrl nard Reagent selected
from the _gr%ﬁﬁ coer%ﬁS_ ﬁ%‘%’f?— eth %q?p %ﬁf}l %%ﬁse“gﬁﬁ tbromide;
10-Mettsting shié myabneaiymessit itbroamdevmsiridl frd fydm digressinerehifong ef
to fomanidagineaiimisal HEracticy saiskmrRINesiim sal mithiaestisiaeid
anhydyide substitute a protected or 10 unpratected amino; separating
e e R R A
consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,
protected carboxy and cyano;

15  separating and isolating said compound of Formula XY or salis thereof

25. The process of Claim 24 to manufacture a compound of Fornmla V or salts

thereof comprising:

Y

20  reacting a solution of a compound of Formula I'V with a Grignard Reagent selected
from the group consisting of 3-Methoxyphenylmagnesiurm bromide; (o-
Methoxyphenylymagnesium bromide; and Phenylmagnesium chloride to forma .
magnesium salt; '
reacting said magnesium salt with succinic acid anhydride;

25  separating and isolating said compound of Formula V or salts thereof,

26. The process of Claim 24 to manufacture a corpound of Formula VI or salis
thereof
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29. The process of Claim 6 to manufacture a compound of Formula Ill or
salts 15 thereof wherein: Xis 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 20
from 14818 %rbon atoms, said optionally substituted unsaturBfddUgesf14/000805
and optionally substituted saturated acyl optionally containing a polar or
chargeebfusgtionality; comprising: reacting a compound of Formula IV

with a Grjgnard Reagent selected from the group consisting of

acid anhydride,

acid anhydride, azel |c rl htha cid

acid a'““ﬁ%&na“em&n gce iC aC| }Nd 98 w?m cat may optlotﬁa%éeégou%
subsftﬁ@ppé@mw%Mgmﬁmée@.@@aealﬂaamrtﬁéd@&:%@ﬁ%hﬁg rBtEERd
By drepeyaiddkaid @ﬂ@ﬂﬂm@ﬁé&lﬁﬂiﬂﬂﬂﬂd@kﬁ@f@ﬂ amigeeshalosaprotected
carboxy.and cyano; separatin ompound of Formula
Il or sa%?s%heremta%%s “ﬁ% a%ro%e%%lqo alm&%dv%ﬁ%rem 10 X is
hydrésterive gnddrelans i qwewmﬂb%ﬁamﬁweﬁauy

substituted unsaturated acyl having from 1 to 18 carbon atoms and an

optigpally. substitute f[dcfatu ted a vm fr m.149 ﬁ- i
PAlyS SreoglaRd A Tl é}%i%%h% VIO

said optlonalfi[)/ SUbs unsaturate acy option
saturate acyl optionally containing a polar arged functionality; 15

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 Formuia VI or salis thereof.

28. The process of Claim 2 to manufacture a compound of Formula VIIT or salts
thereof '
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reacting a compound of Formula 1V with a Grignard Reagent selected

from the group consisting of 2,5-Dimethylbenzylmagnesium chloride;
2,6-Dichlorobenzyhnagnesium chloride; 2,4-Dichlorobenzylmagnesium
chloride; 2-Fluorobenzylmagnesium chloride;

2 X BihEAbenzyhnagnesium chloride; 3-Bromobenzylmagnesivmaz26/00080s
bromide; 4-Bromobenzylmagnesium bromide; (2-Phenylethyl)magnesium
chloride; ,3-Fluorobenzylmagnesium chloride;

chloride; Benzylmagnesium
bromide; 4- Chloxobenzyhnagnesidm chloride, and

2-Ché@{é}éﬁiﬁw%g@@wiﬁa%e&ﬂ%aﬁk@g&%mg%c reagnesiepRAlL R0,

reacting said magnesium sa|t with a compound selected from the group
constthg Bt AR & H Ly HiAlE IR C S o MR BB cic
anhyatsigatfsigberic acid anhydride, sebacic acid anhydride, azelaic acid
anhydride. phthalic acid anhydride, maleic acid anhydride, and acetic acid
anhydride, all of which may optignally be 118 WO 2004/062622
PCTFEPSSS0vInmRRDs oL ibEmtitdy ﬁ%ﬁsﬂa@%%ﬂ@g@r&&é@%ﬁ?ﬁaéﬁa%ﬂ@
consistirigiof pfétitbaxyinopiynamiésyphnatkemnide; d oy atitrey broidpte gnesium
aming. hiale, &@Eﬁ&iﬁﬁa&@f&% ANEHAY ARS8 RAEALAGRARISOlating said

compound of Formula Ill'or salts thereof, 5 31. The process of Claim 30
wheréfifing Bhiaraganm s edactsa e doth Eimerk by opigred or
Idptiomgltytsgdskiitited unsaturated acyl having from | to 18 carbon atoms
and an,apfionallQubsiiadsapiaries aeyhiavng o' 1Hg.L8 carbon
atoms, said optionally substituted unsaturated acyl and optionally 10
substituted saturated acyl optionally containing a polar or charged
functionality; comprising: reacting a compound of Formula TV with a

G rig&@.fdn%ﬁﬂg&&t SEtssied IGMM%%mpomd of Formula ITI or salts
15 thereof

wherein;

X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
having from 1 {o 18 carbon atoms and an optionally substituted saturated acyl having
20 from 1to 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 TV with a Grignard Reagent selected from the group
consisting of arvlalkylmagnesium halide, arylalkynylmagnesium halide, and
25  arylalkenylmapnesivm 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, nitre, protected amino, halo and protected

carboxy;
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consisting of 2,5-Dimethylbenzylmagnesium chloride; 2,4-
Dimethylbenzylmagnesium chloride; (2-Phenylethyl)magnesium chloride;

4 15 Methoxybenzylmagnesium chloride; 4-Methylbenzylmagnesium
chloride; m- Methylbenzylmagnesium chloride; 2-Methylbenzylmagnesium
chi&ride/srm2oRAethoxybenzylmagnesium chloride; Benzylmagnasivam2o04/600803
chloride; and Benzylmagnesium bromide to form a magnesium salt;
reactingisgjcihagaesium Salkih aapspotndeelesietdiatnihegraup of

consgﬁggglggé% %mglc |d anh th‘g SQ'”tQ{'C a d&lan%%crl{l{ldgdb%dﬁp

acid anhydride, su erlca “an ydr ebacic acli e, azelaic

acid AREPHAREhRInagd a@mda%ya? 86 2cifl arisdR I Held aabindetic

acid miafeydiitieardlydfdahichaoeay aptianatyde asubatitieshpya6e.0¢ vaore
le arou con otected h drox alk
}?:yl%ﬁlﬁlﬁgﬁﬂgrﬂotgcte amolﬁeose ec%%%gggg%%%t doggr%gfflng aﬁgeéﬁyﬁ%@

sepatiirh gy isim Rt Ara e IR BT Srateriad nadqomgdtﬁ@%f 32.
The pepresszahCiaimind swihecaipovhdshysragen] ¥ isisatester from the
group consisting of an optionally substituted unsaturated acyl 30 having
from | to 18 carbon atoms and an optionally substituted saturated acyl
havifg: fFERPPIELE Edaoty atBeiNsaid optionally substituted unsaturated
Hryl anegatigeally substituted saturated acyl optionally containing a polar

or charged fyNCHONANLY, GO s ﬁ'g}o%npour\]%/t%}i%ﬂgﬁg i gunﬁamrated acyl

PCT/US2004/000505 rea IV Wit
BenZAArESHERiLA Ehreras somsrai b Aeiieliirb sifitcfositipigdan] having
mag fesiunt Saltavbidh at@mmmumhsﬁ&@tﬁdsﬁmedtbﬁm @Gﬂﬁﬁdlﬁmeﬁaﬂy

e g OGP ARATEE e,

hth&ABRESEEnhydride, maleic acid anhydrlde and acetic aC|d anhydride,
all ofrebiely Mm@ pRitARATe SN SH Gy 0 8 MM SRR troffoup
the nsisti f.ar h c I nitrQ
protﬂ%i%%‘%’ e %"%S% 2B s
isolaffgrise H&W#—‘E’%‘Pﬁ?ﬁ“ﬁl S4R2tREiaPenzylnagnesium

chlonde 2,4 -Dimethylbenzylmagnesivm chlotide; 3-Bromobenzylmagnesiium

20 bromide; 4-Bromobenzylmagnesium bromide; {2-Phenylethyl)magnesium chloride;
3-Floorobenzylmagnesium chloride; (3,4-Dichlorobenzyl)magnesium chloride; 2-
Bromobenzylmagnesium bromide; 4-Methoxybenzylmagnesium chloride; 4-
Meihylbenzylmagnesinm chloride; m—Méthbeenzyhnagnesium chloride; 2-
Methylbenzylmagnesium chloride; 3-Chlorobenzyhmagnesium chloride; 2-

25  Chlorobenzylmagnesium chloride; m-Methoxybenzylmagnesium chloride;
Benzylmagnesium chloride; (Phenylethynyhmagnesium bromide; 4-
Fluorobenzy}magnesium chioride; Beﬁzyimagnesiﬁm bromide; 4~
Chlorobenzylmagnesium chioride; and 2-Chloro-6-fluorobenzylmagnesium chloride
to form a magnesium salt;

30  reacting said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, ghutaric 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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10 33. The process of Claim 32 wherein: Xis hydrogen; Y is a saturated

acyl having from Ito 10 carbon atoms or an optionally substituted

saturated acyl having from | to 10 carbon atoms, said saturated acyl and
optionally 15 substituted saturated acyl optionally containing a polar or
ciedgethfemetionality; comprising: reacting a solution of a compenrehefooosos
Formula IV with Benzylmagnesium chloride to form a magnesium salt;

reactig-sRiddvagnesiunrsalwithfasompesnd.selesied frammdhe graupy,

consisting_qf 20 succinic aci dride, glutaric acid anhydride and
acetigﬂg%’l é%%%?icﬁ%? ém%ﬁ?(?f A%ﬁ%%%‘ﬁ%?f’ cr} Eﬂ?ﬁbﬁgﬁ?ﬁ Csa%ﬁjs |t?ﬁ‘§8y %?/O’One or
more YETEERER IR aHag pPreR SIS 8 R Bonpiote et yiirsxy, alkyl,

alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;

g}ip%ﬁlti%%r}gc%ssgl%p%ﬁ%igV%%g%%qund of Formula 1l or salts thereof 25

e process of Claim 33 to manufacture a compound of Formula V or
salts*XtHetelPeBinprising: Sx S~0 HO 00 V 120 WO 2004/062622

PCTAIS 208442000 thegasing astagnman nghphaRrumauéviarated acyl

SR 81 A TSR A FARSRS oy

compesimd B 8 sARarE0sY Satsnirardbrubstigton nespioaed st ombmmiomly

Tnanietiniecsenmpo eyl pliibain uhadihkip saitsathene e omprishagty;
comprising;
reacling a compound of Formwla IV with a Grignard Reagent selected from the group
consisting of 2,5-Dimethylbenzylmagnesium chloride; 2,4~
Dimethylbenzylmagnesium chloride; (2-Phenylethyl)magnesium chloride; 4~

15  Methoxybenzylmagnesium chloride; 4-Methylbenzylmagnesium chioride; m-
Methyibenzylmagnesium chloride; 2-Methylbenzylmagnesium chloride; m-
Methoxybenzylmagnestum chloride; Benzylmagnesium chloride; and
Benzylmagnesium bromide to form a magnesimn salt;
reacting said magnesium salt with a compound selected from the group consisting of

20 succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid aphydride, 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 6f protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;

25  separating and isolating said compound of Formula T or salts thereof,

32. The process of Claim 31 wherein:

X is hydrogen;

Y is selected from the group consisting of an optionally substituted vnsatnzated acyl
30  having from 1 1o 18 carbon atoms and an optionally substituted saturated acyl baving

from 1 to 18 carbon atoms, said optionally substitited unsaturated acyl and optionally

substituted saturated acyl optionally containing a polar or charged functionality;

comprising;
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0 HO OH VI reacting a compound of Formula IV with Benzylmagnesium
chloride to form a 10 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
cHifgeiid26tFormula VIl or salts 15 thereof comprising: | S%&110s & /60305

VIl reacting a compound of Formula IV with Benzylmagnesium chloride to
formreactinggnesiyowshil; FeaciinD/seid Beaghesinanisaltwithiacetigaeid
anhyﬂ&%@éj&& sgparating and isolating said compound of Formula VIl or
salts thereof. 121 WO 2004/4162622 PCT/US2004/000805 37. The -
procEaetine eqidimaesinm it aet reunEamp st recE s tha Eow PeRsising of

thereaédinidiidRnhyddite) Shivitc whieseindRic arth iz 8-a1 entidepe ndemibyacid
?'e%??gﬁﬁgsq&%%r%g &%g%%%”%&é@ﬁgﬁof%ﬁnd iﬁeagk{fﬁaﬁ leﬁ;?:'Jé%ﬁ‘éﬁa&ry"
arallryl,”Si(alkyl)3, protected carboxy, alksu on f ahd arylsulfony
comBHHG fEABHISS BBHEEGHT G EBRRTRERP T BEE PHEEE e
chlosdetiadarby anseagnessdatisaliphOeactipgssidipagpasicmml Sadkovih
acet%gimgw q{;ﬁ?nﬂ:g? %ptpc&%h %ﬁo‘? L%f&c&%‘i’e%d carbogy and cyano,
separating and isolating said compound of Formula T or salts thereof.
10
33. The process of Claim 32 wherein:
X 18 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
15  substituted saturated acyl optionally containing a polar or charged fimctionality;
COMprising: _
reacting a solution of a compound of Formula IV with Benzylmagnesium chloride to
form a magnesium salt;
reacting said magnesium salt with a compound selected from the group consisting of
20 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
consisting of protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo,
protecied carboxy and cyano;
separating and isolating said compound of Formula I or salts thereof,

25
34. The process of Claim 33 fo manufacture a compound of Formmla V or salts
thereof comprising:
OH
HO Y
0
-
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unprotected amino; separating and isolating said compound of Formula
VIII or salts thereof 38. The process of Claim 6 wherein: 15 Xis hydrogen;
Y is selected from the group consisting of an optionally substituted
unsaturated acyl having from 1 to 18 carbon atoms and an optionally
stSsHtEer Saturated acyl having from 1 to 18 carbon atoms PEAiE$2004/000805
optionally substituted unsaturated aryl and optionally substituted
saturatethaeyooptionbillfoontéinn g ishpoleybnchayged-flmctkondtity; 20
comggg%m}gmgg@ging a compound of Formula IV with a Crrignard Reagent
selected from .alkylmagne jum. a kyl or arylm ium aryl to form a
maghESitm &g eéngn g%lﬁl ﬁlr‘i’égar‘féjs %{I and arylmagnesium
aryl seayroptiendiypbéngybdtitnedingd ofitoronintre séletteddtom the group
gonsisting of protected hydroxy, alkyl, alkenyl, 25 protected acyl, nitro,
protected amino, h and rotec carbox reac |n said nesium
Calt s ETESLIG BT S1ah H G SR PR L B R QU B
anhy@iﬁﬁef@mmﬁmﬁmd anhydrlde adeIC acid anhydrlde suberic acid

anhydrigte, and-a acid
substituted | or m%‘
hydroxy, alk enyl,“acyl,

carboxyprid tygfo; separating anthigolating
of 5 39. The process bf Claim 38 wherein: X |s hydrogen;

unsaturated-aryl\having from 1 to 8 darbon atoms and an optionally

substlt ed saturated a ¥| havmgf 10 frlgm to 18 carb é{) ms, sa sald
optlona y%ubsﬂ}{ﬁecﬁl unsa?nra%ed acyI and i op?%naﬂms St E o
Waturaseepdid Bitionally containing a polar or charged functionality;

COMBEISHHG 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 salis

15 - thereof comprising:

< I
HO o)k
Vi

reacting a compound of Formula IV with Benzylmagnesium chloride to form a
magnesium sali; ‘
reacting said magnesium salt with acetic acid anhydridé;

20 separating and isolating said compound of Formula VII or salts thereof.
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reacting a compound of Formula 1V with a Grignard Reagent selected

from the group consisting of n-Butyl-see-butylmagnesium;
Dimethylmagnesium; Di-n 15 Butylmagnesium; Diethyhnagnesium; and
Diphenylmagnesium to form a magnesium salt; reacting said magnesium
saiDwithaseempound selected from the group consisting of spieeinie @eishosos
anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhyslride,sebasicaciganhysiidesaeelaicagid.arhydrds: phthalicacid
anhy. rlde 20 maleic acid anhydride, and acetic acid anhydride, all of

whic may optionally be substituted by one or more selected from the

group co S|st|ng of protected hydroxy, alky, alkenyl acyl, nltro protected

Whereln X
optionally

functionality; comprising: reacting’a compound of Formula IV with a
Grigrad-Radgenrseteciaeh frasih eem@mﬁésﬁﬂ@%misﬁng of hydrogen,

Food SIS SRR ST RIEBRY 455

Dletﬁiﬂ ‘é&ﬁ‘é]slum and Dlphenyhnagnesmm to form a magnesium salt;
reactm‘@;smdgnagnesmm salt with a compound selected from the group

cons cini hydride, gluta fic acid anh dride, a d acetlc
acid {ag'%?:&%“g EHIap ot5 wh le)g%r og%gﬁ“ﬂ’y‘%é%esﬁm%w e ggt one or
moré‘%é!’é@ﬂéﬁ%n the group consisting of protected hydroxy, alkyl,

18lke nydcaeyitaiditragespieciacham et hald, apraiogiedusaiexyyand cyas or
separatln% e%néj isolating said compound of Formula Il or salts thereof. 10

1. The p process of Claim 40 to manufacture a compound of Formula V or
Sa|tsseparatmg and isolating said compound of Fornmuia VIIT or salts thereof

38. 'The process of Claim 6 wherein:

15 Xishydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated acy!
having from 1 to 18 carbon ators and an optionally substituted satorated 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;

20 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,

25  protected acyl, nitro, protected amino, halo and protected carboxy;
reacﬁng said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, ghitaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
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thereof comprising: S /Y\\ /S 0 )t"~- OH HO 0 O V reacting a compound

of Formula IV with a Grignard Reagent selected from the group consisting
ofn-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n 15
Butylmagnesium; Diethylmagnesium, and Diphenylmagnesium to form a
nigresi@mesalt; reacting said magnesium salt with succinic a€ighuszoo4/000805
anhydride; separating and isolating said compound of Formula V or salts

theregls 2 dd -IRe QRIS CIIMAR (RN AN WIS AF ARAMNL AT
Formu%E | or.salts thereoffggm rsing;: S X"--00HO O OH 12

O
200470 BeRI5 68 O R By L BB R Y B MBI 9
with alickighend.Reagune sutdetisd frone.thdogrovpcted paistinguof cyano;
n-BuwFﬁaﬁ@u&Mlﬁmn@%ym%eﬂhwmaﬂﬂﬁ§m RirbrBubyimagnesium;
Diethylmagnesium; and Diphenylmagnesium to form a magnesium salt;
5 reacting said magnesium salt with glutaric acid anhydride; separating
and 89| gressss cbpouat Wiskrmula VI or salts thereof 43. The
process pfdedadm 40 to manufacture a compound of Formula VIl or salts

e SRS 20100 9l A cspng asomral
having from 1 to 18 carbon atoms and an optionally substituted saturated _acyl having

10  from1to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality,;
COMpIising:
reacting a compound of Formula I'V with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesivun; Dimethylmagnesiom; Di-n-

15  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 ashydride,

20  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 I or salts thereof.

25  40. The process of Claim 3% 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 optioﬁally substituted saturated acyl having
from 1 to 18 carbon atoxus, said optionally substituted unsaturated acyl and optionally
30  substituted saturated acyl optionally containing a polar or charged functionality;
comprising:
reacting a compound of Formula I'V with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
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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

tHEfEBNAM26ERe process of Claim 2 to manufacture a compourdrafs2iaamnoosos

Formula VIl or salts thereof /X\\~S1\0)I7R8 HO O VIl 20 125 WO
200%&{@/@&2@%@@&8&5aﬂﬂhﬁfﬁﬁh%@ﬂeﬁﬁnﬂ@fmﬂ&ﬁﬁﬁﬁeﬂﬂ&

select from the group consisting of hydrogen, acyl, alkyl, alkenyl, aryl,
aralky Sl(alkyl)3 protected carboxy, atlcsulfonyl, and arylsulfonyl
compepsiig Bidanramguan sahipdun dcatPerdfglactd fiim taarrymensisting of

Reagaaﬁﬁe Iﬁﬁ%ﬁ}ffmdmlgﬁwwam@&maﬁ& acetic acid anhydride, all of
zc'%gty 'HE)% %‘i“&%gé%a r}{?&# M. Qi Butyimagnesiun

%leth m St enylma nesium t ormamagnesm salt;

reacﬁﬁ@s%m Prfaﬁjﬁ%%‘?ﬁﬁ?/ ativhctRuge R iRt StiRe d - a
protgstaetel ckibspratesias amino; separating and isolating said

Com%gpand u?gf aFn rismc;llaﬁln\élslcjﬂg alt th oF lgc];rr%gla I or salts thereof.

10 41. The process of Claim 40 to manufacture a compound of Formula V or salis

thereof comprising;

TP

reacting a compound of Formula I'V with a Grignard Reagent selected from the group
consisiing of n-Butyl-sec-butylmagnesium; Dimethylmagnesiom; Di-n-

15  Bulylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;
reacting said magnesium salt with succinic acid anhydride;

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

20 42. The process of Claim 40 to manufacture a compound of Formula VI or salts

thereof comprising:

Bt e Ry
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reacting a compound of Formula IV with a Grignard Reagent selected from the group
congsisting of n-Butyi-sec-butylmagnesinm; Dimethylmagnesium; Di-n-
Butylmagnesium; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
sali;

5  reacting said magnesium salt with glutaric acid avhydride;
separating and isolating said compound of Formula VI or salts thereof.

43. The process of Claim 40 to manufacture a compound of Formmula VI or salts

thereof comprising:

gl

reacting a compound of Formula IV with a Grignard Reagent selected from the group
congisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnestum; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;

15  reacting said magnesium salt with acetic acid anhydride;
separating and isolating said compound of Fosmuta VII or salts thereof.

44, The process of Claim 2 to manufacture a compound of Formula VIIT or salts
thereof

/‘k/ NRR®
HO 0
Vil .
20
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10

wherein R” and R* are independently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Si{alkyl)s, protected carboxy, atksulfonyl, and
arylsulfonyl '
comprising:

reacting a compound of Formula I'V with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium: Dimethylmagnesiom; Di-n-
Butylmagnesinm; Diethylmagnesinm -

and Diphenylmagnesium to form a magnesium salt;

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

separating and isolating said compound of Forﬁmla VI or salts thereof
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