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PROCESS OF PREPARI NG ESTERS AND ETHERS OF PROBUCOL AND
DERI VATI VES THEREOF 5 ti FI ELD OF THE | NVENTI ON The
present invention is a process for the manufacture of
esters and ethers of probucol and derivatives thereof

‘that are suitable for the treatnent of inflammtory

10 and cardi ovascul ar di seases. BACKGROUND OF THE

I NVENTI ON U. S. PatentNo. 5,262,439 to Parthasarat hy,
WhiIPROGCESSSOF BREBARING ESAERS ANBERTHERS IGICPROBECIDISASSD
anal ogs of probuco ter solubility in
whi ch one or both ?FMﬁ¢h¢§E§§€€§E8 oups are repl aced
with ester groups that increase the water solublllty
of the conpound. The 439 patent reports that
carboxylic acid derivatives of probucol can be
prepared by treating probucol with an excess of

di carboxylic acid anhydride and catal ytic anounts of
4-di met hyl - am nopyArkdD OF BHE aNVEEANTERWEr at ur e
sufficient to ensure that the dicarboxylic acid
anhydride is liquid. Under these conditions, no

anhydryssraad: ﬁﬁéﬂuohﬁ a@ﬁ&:&é e mARRbNG o@@?a%u Qtiers of
itself_ acts . .as a vent. WD 01/ 70757 filed by

APTEPeSEe; dedvatipey &hefea@%*&t@m@%abﬁfgr e eappeng e ipflrpnatory
C anp@tiidisscalar dikaseb ol | ow ng fornmul a, and

pharmaceutically acceptable salts thereof 25 along
with nmethod of use and net hods. of manufacturing: m Ra
~SS ~R 0-Z HORe Rd wherein a) . R Rb, R, and
Rd are i ndepenBARKIGRQVBYD SHCURE INKENTHON not adversel y
affect the desired properties of the nol ecul e,

i ncl udi ng hydr.ogen, alkyl, substituted al kyl, aryl,
subst i Iﬁ.ﬂ.tmbnamxy I5,260163910 Bat’l:yiaxaﬂﬁrub&t}iis distled o

2%@1%{0?%%}%% (Ijuc lé;cﬁgs analgggb pro lemthaﬂmkrgarsé/c{ Watearrsglhﬁﬂy’in or
which one or both of the hydmxyl groups are replaced with ester groups that increase
the water solubility of the compound. The ‘439 patent reports that carboxylic acid
derivatives of probucol can be prepared by treating probucol with an excess of
dicarboxylic acid anhydride and catalytic amounis of 4-dimethyl-aminopyridine at a
temperature sufficient to ensure that the dicarboxylic acid anhydride is liquid, Under
these conditions, no anhydrous solvent is necessary, as the anhydride itself acts as a
solvent. .

‘WO 01/70757 filed by AtheroGenics, Inc. describes the use of certain
compounds of the following formula, and pharmaceutically acceptable salis thereof
along with method of use and methods of manufacturing;

j@ ;:‘;

Rt!




b) Zis (i) a substituted or unsubstituted
carbohydrate, (ii) a substituted or unsubstituted
alditol, (iii) g-roalkyl or substituted Cl-roal kyl,
term nated by sulfonic acid, (iv) d-ioal kyl or
substituted Cr-loal kyl, 10 term nated by phosphonic
acid, (v) substituted or unsubstitated Cl.

i oal kyI OC(O-Cl-roal kyl, (vi) straight chained

pol yhydts%j at ed C3- 10 al kyl: (vii) -(CR2)1-rCOQ -1,

wher ei py R S&W%%dﬁmhbmd%éﬂd&ﬂﬁ&y rd mﬁxd@@h&%ve%iy
hydroxy, and Whtg EI n | east_ one of

subst i t uent &ffecfige ?Fthed?"]ﬁ}’ﬁ Pfludlf‘@@f"ﬁe’b X,
wherein Xi Salﬁjﬂydubshlﬁﬁddaﬂ@gm)zﬂ, sutifituthd 2y E hetbe ey hubstivasd

SUs Pat ent N oboR AL gt Bl bt

Inc., proviams corrpounds conposi tions, nethod for

i nhi bi 4 >”9 Lhe ql) Ebsﬁ%%dgxm%b VC{AeMcarbohP@taieh@l}eitt %Qﬁmd or

of prepari ng~sa npounds ™ an
patent rep omtssbstltnmi a@l@ﬂfﬂﬂmmleu suhatitisd Cprnd}gyir ed by

treating a gﬂﬁﬂ%é%ﬁ%ﬁgaﬁ%gﬁlcl mrﬂlkgifoq SMJ h;ELlQﬂ’eOf

tetrahydrof uran w t'h eq

10 and st i r r edtepmingiesohy phespheticacids &) sybsituigdonvnsbsigsted
the reacti ogamgl_)g_@(@_glzorl Y088 o %}léhé@gd%%,ﬁy g,d 1¥¢

chloride or acid anhg he reaction sfirre

at room t enPEidTiN-Re ﬁ'cfpfﬁd‘@ﬁ@iﬂqﬁ@ldﬁke&é%ﬂﬂbhﬁm%ﬂ:
quenched W fdty, dmiNo by, Qid'dﬂeﬁﬁxé@&ebﬁoﬁéé%s]@ﬁﬁ&@&e%ts

The aqueous, layer is 25 re d and the ethyl acetate
| ayer is mﬁﬁ%%‘ygﬁog% Nf)ﬁ»é’ﬁemjﬁ‘séw Gi5EogTYS or
.15 sat ur at ed Smﬁrmls,hhdmhﬁﬁde@aiduﬁﬁy@@dmgéﬁ,eh&é Byinopgiet at e
solution is :arl ed over magnesiumsulfate; gravity or
vacuum fi | t8) B and then concentrated. The product is

pur i fi & HajentslVd. b a7 gﬁlm@mﬂmﬂﬁgm&bﬂnys,mcebﬂmﬂg; 14% of

o eSS mBRRAL Bl P RE N B TRAVEL s
g roein ds T prepapogisdiscofapormds and compositRBO 'lﬂwatpm rep@tiethat359

ity el S A,
ety drpfurmpaTilyg eﬂ@Vﬁl@ﬁ-‘f ol sefian kedride sk stitredsad rqom T@ﬁPﬂIahlfe

p rf@%ﬁﬂmzt@@ i %G%&Wwa&&?&ﬁﬁ%n& BEamSRdatchlonhd &
L?ﬁ@rbo I|c Cld anh French Pat ent

'ifs% ata@&temﬁ%@m#@ 15hgrs e swcipm
Wﬁfl 1 wx@ma@ Hmfeea Withaittyl R@taR! ﬂﬁta@;@éouy\;ayda i

hallde or. anh of an aorganic acid
_ 25  temoved andtﬁe Y ac elayerlas Washe% nt!h water and t{leuwralanaqueous

" saturated sodium chloride sohwion. The ethyl acetate sohution is dried over

magﬁesium sulfate, gravity or vacuum filtered, and then concentrated. The product is
purified by silica gel chromatography yielding 14% of the desired compoumd.
U.S. 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. | '




inert solvent withheat and in the presence of a base
such as an al kali ne hydroxi de or carbonate,
atertiaryam ne or atertiary nitrogenous heterocycle.
The O-netallic 5 derivative of probucol can al so be
used as the reaction internediate. Wat is stil
needed is a nethod of manufacturing a group sof
conpounds .descrijbed.in U S. Patent Nos. 6,141, 250;

6, 323, 3%9‘}"*%’,”?%‘2’ }‘ﬁ%‘@?"% 2\M5- 53 dpesiber theprpuctiop of diesters
e; fotf PioBRbl l@&ehsﬁmgv;?damaﬂmglheﬁmf aﬂh&dﬂ&foﬂﬁﬁ%r ¢ Rl et
of .t he Jnve 0 Q _provide rocess for_ the .

pr &E%Pa’f'?% s g B, e bt g . i vdico or
pr oichaate, ptertarypinddee o bertitey hittégenme hbbdtycRP ThdDZRHalkh e

a Of f1i [ t. Lt IS t anot her object of
% ﬁ&g%%eoﬁ Imi%ﬁé\?le%tniggﬁg?%se%f’sotb? ﬁ@gn ﬁ?eg?%é@e“f oJr t he

‘pr epar aWhas stifl nepderdis ¢ stethod ofmshuliotudngd grevrsof ebmgadiuc ol

o s8eHANSS B iEL P T B DLNARA

- f othat inatfgiertnad sivesarodyieldst ers and et hers of probucol

FoRAR qobrislds er s and obucol
he’ oot o R ¥ o ek DB ki efiitor

10 i eppesters gpd wpneethpss eEproteolpiva piobuce} dexiaiige hetoptimizedthe

beghioght SARYMEN&Rkct hat probucol or a derivative thereof

can be effi ci(ggetrl . cgnverted, to esters of probucol by
react i s &eteep ﬂ%’&‘ftB ?PP‘@?%JEQY%P‘?@O}B%GWWU@F fog the
deprepamition 6f inbrdeR@s arddyondQhe$of probiBABE 2 RotRicA G Rlive that

compound wth at | east one substituent that is
di éF]ermez?fttg\gfar“%)oi"ﬁ%tq’?é‘?ag%‘%luslﬂﬂre parent probucol ol ecul e

15 but which 25 maintains the two free hydroxyl groups)

20

with a Gignard n 1.t hj ‘eagent that -
produces a mgne?%ﬁé%ww%é%t of probucol
or the probucol derivative, respectively. The

pr obuc Q| , 6RROUR, réltﬁ!'atl' | t i de ani on is then
reacted W h anéj%s er 0%%%6%935(2%%%%%@5&%0&”&%‘0 ol

s dletivaiive it pervided hat eptimizesithe eppunh of atogstes int the Srabproduct

Unsigh Al @enR LD hivet §GbioAnhydri de, a saturated or
unsat ugg%%g a%‘tsi vat ed carboxylic 30 acid ester or

ot her o2 Gsavsied thadsdueol ThadepFasive tereotxenboefideshyl t
C annvekib®io et YEIrYbUIS! b @ekehich Mie hikirai 83 lind RETTA%: 2

d,t at ¢ bucol eth ; b
o R pPof iy uhic it Aup it esmeppnd it o estoms ent i on
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C onisititis thof is Jifbees 58 HaDon BEWHraE hrdbicBndlecule but which
maintains the two free hydroxyl groups) with a Grignard reagent or a fihium reagent
that produces a magnestum salt or lithium salt of probucol or the probucol derivative,
respectively. The probucol compound salt with strong oxide anion is then reacted with
an ester forming compound such. as a saturated or unsaturated acyl halide, saturated or
unsaturated carboxylic acid anhydride, a saturated or unsaturated activated carboxylic
acid ester or other ester-forming reagent. The probucol compound salt can
alternatively be reacted with an ether forming compound to generate a probucol ether
or probucol ether derivative, .

In a broad description, the invention consists of processes to manufacturing a
compound of Formula I and salis thereof '



conmpound of Formula | and salts thereof 3 R3 R S5~\S
R6 XOOY RzZ 4 5 wherein R, R2, R3, and R4 are

i ndependently selected fromthe group consisting of
hydrogen and al kyl, said al kyl optionally substituted
by hydroxy, alkyl, alkenyl, aryl, nitro, am no, halo,
carboxy and cyano; R5 ' and R6 are the sane or

di fferent and i ndependently selected fromthe group
consi sting of alkyl, alkenyl, and aryl all of which
can be optionally substituted by 10 hydroxy, alkyl,

al kenyl, acyl, nijtro, hal o, ggar boxy and cyano;
w And SOTE o¥m a carbocyclic
ring, @ group consisting of

hydr og unsat urated acyl,
and am® oF gatwrat ed acyl, said

opPonal | y i rat ed®4cyl and

optionally] substituted saturajed acyl optionally 15

5

10

15

20

cont ai ni nga pol ar or charged®Rfunctionality; Yis
sel ected fromthe group consisting of an optionally
substituted unsaturated acyl and an optionally
substituted saturated acyl, said optionally

s URGbrkinut o, maﬂnﬁaﬁ@&pﬁaﬂb s@ebdGRE] BAGhY consisting of
= o o 2 %#pmuﬁ%tiw‘%&%a'h%@°°”?a@ﬂnafm s,
reanﬁum@mﬁhﬂqmamm@dm@ﬁwﬁqrnula Il 3 R\ SX,S\ RHO
O_IRS 3%73 R’ are tﬁe same or different and independently selected from the group
consisting of alkyl, alkenyl, and aryl all of which can be optionally substituted by
hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carboxy and cyano;
R’ and R® can come together to form a carbocyclic ring;
X is selected from the group consisting of hydrogen, an optionally substituted
- wnsaturated acyl, and an optionally substituted satorated acyl, said optionally
substituted unsaturated acyl and optionally substituted saturated acyl optionally
containing a polar or charged functionality;
Y is selected from the group consisting of an optionally substituted unsaturated acyl
and an optionally substituted saturated acyl, said optionally substitnted unsaturated
acyl and optionally substituted satmated acyl optionally coritaining a polar or chatged

functionality;
comprising:
reacting a compound of Fornmla II
' 3
R! s s R
HO | OH
'R? R4




wherein Rr, R2, R3, R4, R5 and R6 are as previously
defined, with a Gignard Reagent to forma magnesi um
salt or a reagent selected fromthe group consisting
of alkyl lithium alkenyl lithium alkynyl lithium
aryl lithium aralkyl lithium and a heteroaryl
[ithium all which can be optionally substituted, to
for allltE%uq] sall, 5react|ngs i d magnesmmsalt or
11 tFReE R alts K B iR g Bnie fiideviabs & Aefad it Griegard Revgsnt
cons Ifcﬁ:inl altghgtdsiven S8 LY Bigest séléctddrfﬁﬁi fhé gb&igc@ﬁyﬁhn g hm_,ngd e,
sat or, .unsat yr a C i.d.an ride
andhticip i, i f s A bR GaRa R0k | o

aci ]:{étero@ﬁzl Bihjung kil whith whibe bptizaally aflistiated) th Yorfa lithivm salt;

L orateat W mesnar e rulhG R0 Sy b gt By

ni tqomlstlpg oﬂ? setuetedaninsayratd agyhhatide, sttaiamd opmmusm d

ggapoﬁ%%@ggdg%?&qe%fg%?&sa ts gIﬁﬁereo or %E@Kgmf ecdt ed

f r et plbolgFiemayentonsily epubstitubed dy ovreor maamselvpied fioma ey
| . i Ly
S UbsduplcbiisRting MpSAlcr Bhda By dik, alkegﬁ%ga,n%lﬁg,fpﬁ?&@éf gxm,

substltut ed saturat ed al kyl,” 'sal

105, ;3@¥n0; bale @raipssd corboy ael @PIy1  and opti onal | y

S Ulgrakdtitk A iSoPhibg SEGnBbitd bf RRLLATS! dabls m&GEHL A NI NG @

pol ar or charged functionality; Y is select ed fromthe
group consisting of an optionally substituted

unsais ket droal ﬂié’éroup RRktiago R o Sdkakd d@uﬁﬂ&ﬂﬁ Eﬂb%ﬁthi@dj

oot o opsaE el Syl i exdonaty

155 akuhsamed uwakxydted@pctyl o apiopallyeobstiied 3guatep alcpliopdnal®d

C t|o rising: reacting a
co%%%g&ﬂggpo ##"%ﬁ‘%l n Rrg RZ, R3, Rg R5 and

R6 Yais eclexted ﬁpmeh@ gol opnsiitihg oled optivinlly sabsBhitginasathrRebdion t

0SS TUORBSLR SO P SEGE oL

| i eyl omqagllwmbshmqﬁ isaivrgted glked pptionhiist Wntamngamalakgrl

ollgﬁ&w&a@gheteroaryl lithium all which can be
optionally substituted, to forma lithiumsalt;

r eS¥PHHELsai d magnesiumsalt or lithiumsalt with a
COPRAIRA c5Rp&RY BERIHAIT WIERTOUES, RT Rﬁ SCshd RO0fs @

sat ur at ed rated a hal | de, saturated or
oo bR ot BORS BBk Rt o P e iy B erae
U N Seddcted aﬁoﬁﬁhagrkw cofsistitig $falkyl Ltk alkedySlakith odilg eyl Ofthigh),

R G M O R a——
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suh&mwd,wfobyahﬂmmaﬁ nore sel ected fromthe group

¢ O&%& 3¢ m?:énesmm salt or lithium salt with a compound selected from the group
consisting of a saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfonyl alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or
unsaturated alkyl-O-acyl, and a saturated or unsaturated epoxide, all of which may
optionally be substifuted by one or more selected from the group consisting of
protected bydroxy, alkyl, alkenyl, acyl, nitro, protected amino, amino, halo, protected
carboxy, epoxide and cyano;

separating and isolating said compound of Formula I or salis thereof,




protected hydroxy, alkyl, allcenyl, acyl, nitro,
protected am no, am no, hal o, protected carboxy,
epoxi de and cyano; separating and isolating said
conmpound of Formula | or salts thereof. 5 DETAILED
DESCRI PTI ON OF THE | NVENTI ON A process for the
preparation of an ester of probucol or aprobucol
derivative is provided that optim zes the anmount of
final product and mnimzes the anbunt of 5 reagents
used. Probucol or aprobucol derivative thereof can be
converted t METATDEDAESERIPTION OFRADINVENTIOODUCOI
derivative by reacting the probucol or probuco
der i vatfpecest s fhe grepdiftion ohanctenpfarabupad alrpbugyl dgrivative
|1 e irbiiadd 2R Sitinide ik alhRESTRSE] RodWBIOAE Rinitil-&3hd anRfunt of
[ithiumsalt 'of probucol or the probucol derivative,
or e&e¥sWeld y- The resulting 10 probucol salt is then

re ?ct eok:rgwca @ﬂpﬁﬁi%oﬁfdefrﬁﬂal% m&eml E&U%ﬂve&b’fﬁ aﬁinngester of
sat u or. sat ur e ac | a rate or
bl ratbteet AR B Eer R a8 e PGy or
unﬁaﬁnfﬁi@dﬁﬁgﬁﬁu&%&donamhmmy&@@ﬁdmaﬂn@ﬁ&ﬁhm@h&ﬁhhﬁhor

S Bl B Po SRR R bty eyl RGOl

10 ( WhebeichsaB G%xmm’eé with arcestes foming esmpolifd fubleasevspiacted dr

thﬁ&%&&ae@%%ﬂﬁ ds%nna%@%\%ng%t& e?bag Va%f&%@&&é 23%

unreacte I've "can’pe
ac panaetedionmpsabindedngtivarei zabozsh¢ aid fvswnorcﬁher esdpr-formimg reagent,

Coﬂfibddrlﬁ Ib@oﬁﬂﬁﬁl@%ﬁbsﬁ di ment, the invention
provi process for t preparat|on of an ether of
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pr obuc d1f0fb‘-ﬁt Tafiog P%%’G@éﬂ%d@ﬂpﬁﬁm (Wheremt it opropsier zenstitvive
ang Bipettbd fB@eichinaha); %oﬁﬂ@‘ﬂﬂ%‘wﬁ{ﬁd aﬁﬁuﬂiﬂ% ﬁxﬁ@acfeﬁ‘ Probucol

anount of rea%ents used Pr obucol ro ucol
de P RrpeRldenyy Ve&éﬂbw%wéé&theap%mamﬁsle@wﬁ@me@m

pr eddigiohs, or probucol derivative by reacting the
pr obucaql t.her eof

or, praobucol derivative t

B § gnatiaieb e, 0 i PR roermae T apieten of
nagnﬂmiuﬂmdahﬂooapmhmﬁmdﬂﬁmmﬂﬁwﬁqﬁmﬂuﬁﬂmhmmmmmebm&d
pr ectively. The resulting

Igljéuco g’%#ftxz Egm? eﬁf‘}? a{%%ué; ‘W th an ether fonring
conpouﬁuﬁsqﬂhrmmﬁmmdéMhthhamb@emmak&yMHnu@whamémmhmml

t £

R LR 9 - Dns e ol 0 AL S
whbBgnaydrpageet opplithivmapaggnt $igberpduces aggagnesium salt or lithivm salt

of probucol or the probucol derivative, respectively. The resylting probucol salt is
then reacted with an ether forming compound such as an alkyl halide, alkyl tosylate,
alkyl mesylate, other alkyl group with an appropriate leaving group or other ether-
forming reagent, all of which may be optionally substituted.

Any solvent can be used that achieves the desired results. Examples of
solvents include any organic solvent that is inert under the reaction conditions, aprotic
solvents, ethers (such as THF or ethyl ether), liquid amides (such as DMF),
hydrocarbons (including aromatic hydrocarbons such as toluens) and mixtures
thereof. The word solvent as used herein includes mixtures of solvents. Solubilizing
reagenis as used berein fnclude but are not limited to tetramethylurea; 1,3-dimethyl-




Any sol vent can be used that achieves the desired
results. Exanples of solvents include any organic
solvent that is inert under the reaction conditions,
aprotic 30 solvents, ethers (such as THE or et hyl
ether), liquid anodes (such as DVF), hydrocarbons

(i ncluding aromati c hydrocarbons such as toluene) and: -
m xtures thereof. The word sol vent as used herein

i nguadastrahydio-A(E3-pyrimidobneend bexaSehylphiospheramade. Genegrdlyt s

X T -

3, ghosld@epedideghydr o- 2( 1R) - pyri mi di none and ‘

h t A% L6 | o h
exane ﬂoﬁ%ﬁﬁe?%%ﬁgﬂr@ ggget:dcﬁaﬁﬁaﬁﬂﬁ tmApHeRN b SasGhalhher

reagents t a Grignard reagent or

5| i pifpgamoF eagpeinkelshoul d be avoi ded. Typically the

react i QR the $irs stéy dratek r@dtion, ProBitol RQpkobAtIBEINESICEs Bkl as
under a. 5 nitrogepn, or a%gg | anket. Jn the first

. on
st BR g frigned fegggpior ‘itrl,““’p‘re 20 (v eaﬁeseg“*b?f&saleﬁﬁt co-solvent or
degdiobkiby Ragett dtimbatres MbrbdT i@ifosh b gddhel satagent or

co- sol JHIE SGpm s HRPPBPRCAE agent G HRiE eber e

10t Oageit Mhaprpbwebisaldbf thalivkt. step Rart Yedsobewiond ust &pthe $doend step at

propucel salt Jis.reacted with the ester or .ether .
£ of Fe e ol bS8 Rinaliche o Mg PRCh o Bing podfin vove,
c aby dieply sntloddcnd theerester s ether formigereagenioitbier sibag pr iata suitable

| a&oﬁentttixﬁ@p%u&ﬂaﬁ ohifre! Mt&haﬁ%&g, tﬁe?%%ﬂ%]]‘?ﬂxicn&@@aﬁb%ke
pl ace | y sinply

In a $|ng e react[on VeSS ) .
i nsddediig@irengtiantvesseldhag pontpins ghefvsier 41 gthat fogningaageiaitherinedtor

15 Ne@lan Wprgiiafd sdiint @bl €  sol vent to the probucol salt
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m xture. Alternatively, the probucol salt m xture can

be addefitstang sgcandsiqps rrmbesyed o atthesame ar fifeele est er

Of jeRbARirel, OF BHHE: KK Bin WRirédoR m!!ﬁ(r';ﬁra&iént tehpedaflira@N Both steps
appropriate salvent The fi rs(‘ts)ftgqr; second ps can be

st
C aFPPIaly B Farpd O a0y ferRsratEe é?h‘e"e{”’@r?ﬁ%ﬁegfﬁ\ﬂé‘s, or
bot h omheichdtihs RmaitiginéRa tdverkmpdaare, igiladihedal temperature to

AR s A S 5 o B o B SppRE gy s ™
Thiempa@zters iodéitheraur bothraf the actiek ragelfom telp@ F@tounmen

¢ MBS oF ol SURALD W ind Ryt BoRPthe Brcke ' The BRMG:
endfdempemhirs can depend ercthpirefatenscef g operethe thegrailable kquipmdnh e
i i £t bR hEASLDEL (Ml bepiRnk BN, b CPRAGIHER O
s deagsts, andthe cadrplaf side reactiefis. t enper at ure can depend on
the prakehanes, Bl nddifl LRRAREALSEithel o\t 3kons are used

equi pnent ,
0 wgrm the reaction and fo avoid the need for external application of heat. Excessive

or undesired exotherms may be conirolled with external cooling.

In another aspect of the invention, a Grignard reagent or a lithivum reagent is
added to a mixiure 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 Formuia 1 or salis thereof



the freezing and boiling points of the solvent or

sol vents used, the reactivity of the 25 reagents, and
the control of side reactions. Alternatively, the
natural exothermof either or both of the reactions
are used to warmthe reaction and to avoid the need
for external application of heat. Excessive or

undesi red exothernms nay be controlled with externa
cooling. In another aspect of the invention, a
Gigpard reagent cor a Iithiumreagert is 30 added to

S . .
am = TRRL AT NI obyce A probucol derivative
and an Dr et forfh ent in a solvent,
co- sol s@®ubi | ®%Zi n§ agent] or m xtures

-t heped™_JsFa particul arl y~pre&d~orm the invention
met hods of manuf &cturi i conpounds of

r salts thereof 7 |[R \ SR3 / RSR6 1 /
XO OY R2R4 wherein R, R2,RR3, and R4 are

i ndependently selerted fromthe group consisting of 5
hydr ogen and al kyl, said al kyl optionally substituted
by hydroxy, alkyl, alkenyl, acyl, nitro, am no, halo,
c awhexiy RART, R:X/arml 4aﬂﬁn| apmda?iyaﬂecwmmmmoaﬁ cotisibifr@lognt
ang_ ndent L.y ecte t he .group ..Cc i stin
5 o D BT REASE o a3 (HeleRly Db Y i BBt ot
“opvitroyrafidoy hale) lsebotyamd dydoy;, hydroxy, al kyl, allcenyl,
acyb j6 ] . car and cyano; 10 R5 and
oty bt A8 Byl oo R BRI AR RO e b £
s evaagisting of allgrh alkrnylgand syl elbpitidh qag bodptioydly otetiputed by
Ophaafg! SRS I L4t W (g?/, nd an

optsi onal%‘%/g]’su%g]’i%lggo’é%a%? at égﬁgc I%ﬁa/ amllcg optionally

- IO'SU%SWF@GFWO%W@WJ@ Egmacgbogpi gt i onal |y
smsgsbk&emﬁaiegr@b R6hsRE ofﬁ?&rb&ﬂ%ln' o}sﬁo&ﬁﬁ.&[@ a
pol ar .or chg%e functionality, 15 Y'is selected from
{ Syt A ARt @ qmenAly bt fobind 3o tLmioRAls
u r?mmna%mu&iwa acyPaid oﬁ?b_n@]ﬁi silulﬁﬂﬂitéd}ésa?_t%%:ab% Uh@ally
saturate said. optionally substitute
unSatu ngtaé’gfay%fjcwg ‘%‘ﬁ’i“&%ﬂal |y substituted saturated

15 aryls selpgtedofiveh thy goop takieingf an galodly Giibsaitd gefiurated acyl
f UG b gﬂﬁ%lmlllg')éubsﬁmted saturated acyl, said optiopally substituted unsaturated

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

20 reacting a compound of Formula IT

> |

' R RE

HO , OH
R.Z )

R4

=]

5

II

wherein RY, R% R®, R*, R® and R’ are as previously defined, with a Grignard Reagent
to form a magnesium salt or areagent selected from the group consisting of alkyl
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conprising: 20 reacting a conpound of Formula Il RL S
SRR R61 HOOH 24 1l wherein Rl, R2, R3, R4, R5
and R6 are as previously defined, with a Cmgnard
Reagent to forma magnesiumsalt or a reagent
Selected fromthe group consisting of alkyl 8 I
[ithium alkenyl lithium alkynyl lithium aryl
l[ithium aralkyl lithium and a heteroaryl Iithium
aIHﬂmnm@ﬂemah&hmmamy@mhaﬂhymsuhnmﬁqMﬂhﬂhﬂmﬁm&@amwa

[ tin alt .or lithium
s iR, al B8 LR SRR PARTRED ip B s ¢
coﬁ@ﬁ@%ﬁﬁgn@@ﬁ@ﬂ&&ﬂﬁﬂéﬁ@dﬂ&mwuh@amupamﬂ&mwwﬂﬁdnﬁmg&mp
sa rmggﬁg E[ T CTo M Cld ride
an%lﬂ51hrs Sgat b unsaQU?a?ﬁ%B %%lva é@%%%€|uc
5 aneq Q?é’li‘éi‘md aohydrige anda %Watpéyvr wp@m@ted Iattyatb@cashdxshq acidt ed
bY <248 SalIQSF WHR $na§ ShEmAIED fsﬁ&ﬁl(l{eeﬁ By ol ? B Rl O

prot ect ed hydrox§
pr S8R eaRestifg of gro XY*P&‘W& ﬂkﬁ?%t@ﬁi@w,@m*mym@ﬁd

Cyaﬁﬁglﬁﬁp@bﬂk&@gu and%9hdt i Ng sai d conpound of
or 10 Xis selected from

Formul a | ereof
C DEPE AR g S RS OTPOR BN | o BRI y
losubst!tuted unsaturated al kyl, and an optlonally
DI S MELENCTINE T T
SumsmhmﬂﬂeﬂysamlmmﬂﬁWMMﬂ$Wﬁnmmm§mﬁNwMAkﬂ,ﬁﬂﬁﬁﬂMﬂmﬁg a
P gt RRRERE i R st-umi Syt Bk prfagly °"
ungmﬁwmmﬁamwkmbkﬁhgwdﬁmmmxﬂhhopt|onalIy substi tuted
S
. sawdraavrpiibnallskspbstioped sefreeted pikplosridadptioaiiy aubstitirad usaturated
chakaash Spafduly ARt sanGABPLky? ioﬂﬂ)ilaﬂy containing a polar or
charged functionality;
comprising: |

20  reacting a compound of Formula IT 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 lithium, alkenyl Tithivm, alkynyl Lithium,
aryl lithium, aralkyl lithium, and a heteroaryl lithium, ail which can be optionafly -
substituted, to form a lithium salt;

25  reacting said magnesium salt or lithium satt with a compound selected from. the group
consisting of a saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-
sulfonyl alkyl, a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or
unsaturated alkyl-O-acyl, and a saturated or umsaturated epoxide, all of which may
optionally be snbstituted by one or more selected from the group consisting of

30  protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amine, amino, halo, protected
carboxy, epogide and cyano;
separafing and isolating said compound of Formula I or salts thereof.



20 reacting a conpound of Fornmula Il wherein Rm R2,
R3, R4, RS and e are as previously defined, with a
Grignard Reagent to forma nagnesiumsalt or a reagent
sel ected fromthe group consisting of alkyl Iithium

al kenyl lithium alkynyl lithium aryl lithium

aral kyl -++thium and a heteroaryl lithium all which:--
can be optionally substituted, to forma lithiumsalt;
25 r each 4 randwedrbotiaenithesiatdntiar enborigaksanprea@bses ofil t h a

conpound sel ect ed .f %E r consi sting of a
sa%"r"a d%&“n&mﬂ“ﬁg‘gfk ugrf%tg]e :ﬂ‘%ﬁ%%%éefﬁo e, saturated or

unsaturated al kyl -O sul fonyl alkyl, a saturated or
unsaturated al kyl -O sul fonyl aryl, a saturated or
unsaturated al kyl -O-acyl, and a satgrated or

unsBhy atetvepo °de, at% Mch /ey optionally be
substitjuted by one nor efjsel ectjed fromthe group

al kyl , al kenyl ,

YQ, awFKQ, hal o, protected
camrig@oxy, e€poxide and cyano; sgparatigyg and i sol ati ng
said conmpopnd of Forrmula | or fsalts thereof 9 In a 1t
narr owed erfodi nent, the inverti on enconpasses
processes of nanufacturing conmpounds of Formula | or
salts thereof 3 Rl RS/VIRB XOOY R2 Ra 5 1 wherein
R, R2, R3, and e are the sane or different and

| ih rng@el%ﬁci@nﬁﬂ ¥3 %ﬁiﬁa&ftﬂ%&&&%d 5048 isRiSdede Ry Rim

ogen and an a aving fromi carbon at ons;
RS theregiourgoggising ¢fdydrages 2pd angliot bavingifronnidioibarbpresieranit | y
selpe Gh Rk Fd ‘95%"{"%%’@ SEOMR a3 PinQQRSAR Y BRcRd 1R 1R lckohh

havi ng from i carbon atons, an al kenyl having

10f  gRpsitingpign kg hgrne Gem Ao 8 eathon ghops; mpliensih bavinedior Z6r%e
togﬁba@ﬁmggmﬁgﬁm]a carbocyclic ring containing from3

to 8 .c on atong; Xi.s selected fromthe grou
coRe PR S R A e b e PR e cabon
atoms;

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 acyl having from 1 to 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally substituted saturated acyl optionally containing a
polar or charged funciionality;
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 saturated acyl having
from 1 to 18 carbon atoms, said opﬁonally substituted wnsaturated acyl and optionally
 substituted saturated acyl optionally containing a polar or charged fimctionality; -
comprising: "
reacting a compound of Formmila I

h
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5

15

20

25

15 unsaturated acyl having froml| to 18 carbon atons,
and an optionally substituted saturated acyl having
from1l to 18 carbon atons, said optionally substituted
unsaturated acyl and optionally substituted saturated
acyl optionally containing a polar or charged
functionality; Y is selected fromthe group

consi sting of an optionally substituted unsat ur at ed

~acyki. 20 havi ng grom1ldo 18 carhbo *at oms and an
opt 1 ong acyl having from1l
to 18 rbon fatons Dt i onal |y substituted

unsat ur substituted saturated
acyl optrqpally contalnlng & 20 char ged
%'Qt [ gha conmpound of

Fornula|f10R3 R-\ SS\ RREHOOH 2 4 I
wherein R R2, R3, R4, R5 anl R6 are as previously
defi ned, W|th a Grlgnard Reagent to form a nmagnesi um

o et L IEPRIR SR 7L By Al QP EARBPRLB
| i fhfoome magogtiop ﬁaltﬂr@magmt ﬁlmﬂ frpinttie aoowp cemm & an alkyl
hetighag mtngt hthﬂin&‘ Elkyn%i Tipif £ 1 DR Pl aRAkd D

substitute ma |ithiumsalt; reactlng sai_d

nagﬂergwﬂrhﬂgmaﬂdvhlqhu%hwwt supptittectto S sditiem salt
S €@t Yaill Frfckild salf & WBriurk MR i lalcBiflpdihd SicoRlE HoARTaHD

unsaturated acyl halide, saturated or unsaturat ed
c aPaSiEing of a sk ated ontmsntyrated acrl alides sapurgted; o gnsgfurated

UNgabixbiad £ aRjdrideiAd s6RfRA ¥ilnsfuaed stivast @fboxﬁic |acl@f

et e A e

10 hy gfoﬁp(mnsﬁnmof pro@bikdkoxy,adiyl, alkaiyl, Beyl, nitte) prateb‘edia:a:ﬁm no,

am no cted Jear boxy and cyano; separating
an&&4 at?ntgea%éa)ﬁ OX“E)rrpo fid” of Formula | or salts

t heapewfing and isMagngseild eonpamd oiivtinda hredfs teowgiost | ng of
hydrogen, an optionally substituted 15 unsaturated
al kyl having from1 to 10 carbon atons, and an
opKiibiekerted frem Beterqupcengisting of hydrogen, an opttona]ly substituted

wmsaturated alkyl having from 1 to 10 carbon atoms, and an optionally substituted.
saturated alkyl having from 1 jo 10 carbon atomas, said optionally substituted
unsaturated alkyl and optionally substituted saturated alkyl optionally containing a
“polar or charged fimctionality;

Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from I to 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;

comprising:

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 an alkyl lithivm, alkeny] lithium, alkynyl
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saturated al kyl having fromlI| to 10 carbon atons, said
optionally substituted wunsaturated al kyl and
optionally substituted saturated al kyl optionally
containing a polar or charged functionality; Yis

sel ected fromthe group consisting of an optionally
substituted unsaturated al kyl 20 having from1l to 10
carbon atons, and an optionally substituted saturated

aI Khium, h@l/lu‘rhlgmf sralkyl lithiom, bad 6 Bdiodyl AkIQES, all Skl can be

pti.on Shbstituted unsaturated al kyl and
op?? nﬁbfﬁj ud??f%ﬂ? gﬂg 15ated al kyl optionally
con@dmmsm@nagpmmmsdnwhﬁhaugﬂdwmﬁmmﬁ@&mﬂ&mkwﬁﬁmmﬁmgnmp

ey e squg el GGl e ul TN Whutled PPl Rt -

5 de sulfousd alkyinh samratedaymi wysangedRdlatOmtulfony] fugk asaurapdieresi um

Salfsatifated all A 9%!1, and § L@g&@&iwﬂ%&mﬁ&@?@p%ﬁg Rii Sf@%h%aw 9

of an al ky um: a
| i eptiontly ba Flghsnnﬁe@ hy 1907 FO%et sralyrned fraohthe group mamamg of

| ae
%s???%%@ﬁ ﬁ%%?ﬁ??ﬁll?ﬂ&ﬁﬂ$salt reag%#ﬁgﬂgg%a

na@ﬁﬁl%%}'l?ﬁ?’g ad gpang;j  hi um salt with a conpound

10 S e4p& g ahd RENMHRRaid COHFounE S TRIih NG sQifs tRer&@L Ur at ed or

15

20

25

unsaturated al kyl halide, saturated or unsaturated

al kyl -0- 5 sul fonyl alkyl, a saturated or unsaturated

al kyl - O-sul fonyl aryl, a saturated or unsaturated

a: Ikyl G \Aﬁmdhembamdm, ﬁaimem‘lbﬁﬂ r@ﬁesbtﬂaﬂib yun@rga%sa@om de,

a iC e.substituted by one or
a%cﬁcgam?%r??ﬁ?{@% ﬁﬂﬁ%ﬁ gftsl ng of protected

, al kyl, alkenyl, acyl, nitro,] protected am no,

hako, protected carboxy, epoxide and| cyan; 10

8 5 atingssaid Fornmula | or
s a1 g h a enbac ' the invention is

repr esentled by t he ocess t|p manpfacture a conpound
of For or ‘salts ther XO Oy 111 15
whergh oY

wherein:

X is selected from the group consisting of hydrogen, an optionally substituied
unsaturated acyl having from 1 to 18 carbon atoms, and an optionally substituted
saturated acyl having from 1 io 18 carbon atoms, said optionally substituted
unsaturated acyl and optionally subsiituted 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 1o 18 carbon atoms and an optionaily substituied saturated acyl having
from 1 to 18 carbon atows, said optionally substituted unsatorated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:

reacting a compound of Formula IV

12




Xis selected fromthe group consisting of hydrogen, an
optionally substituted wunsaturated acyl having from|
to 18 carbon atons, and an optionally substituted

saturated acyl having from.1 to 18 carbon atons, said

optionally substituted 20 unsaturated acyl and

optionally substituted saturated acyl optionally
containing a polar or charged functionality; Y is
sel ected fromthe group consisti-ng off an optionally
substiftuted unsaturated acyl having f¥6m| to 18

car phott and a8. opt i ed saturated
ac i om 1 t818 Ce , said
opti-onal | i t uped Wnsat and optionally-

aturated ac iLqnal ly containing a
pol aoor chgfged functionalit 7SI Ng: reacting

- a conpound dgf Formula IV 12\ s§ O/ HH O IV with a

10

15

20

Gignard Reggent to forma nagn‘siun1salt or a reagent

l'ithium, alkenyl lithium alKynyh ['ithium aryl
| i et wmlgnaﬁnaalageﬁk tol fhrlfyl rﬂi%neﬂﬂﬁsaﬁ of siée%geﬁﬂ’ebé&ed f:&ﬂkﬂém
e

all which ca y substi t ut ed forma

| | FRRAPLsipg o of%l‘a H@sﬁﬂfm@mm@mmh;m um
S aimucym;ﬂm aﬁ@ﬂmauiymml@@tag ehhich @4 Beld ?n g bsmuted 10
ed acyl

cc]ﬁhs.u| $H a saturated or unsatura hal i de,
satur ated Sunsat ur at ed car boxylic acid anhydride
am&ﬁmgaﬁmm@mmmmmwﬂmﬁmmﬁmeﬁha&hm&ﬁ@ﬁhm%ﬁ@m%@gmm

2 pi R bELponflrg 8 s B iR e g1 oup

c oadoxsitic agjd @t‘-hypmdmm & mmmmmgamaéd@phmea Icktbwhc acdty|

d .
cae%%ﬁiﬂy%&%%*@é‘ A0 ve s BMER0E by W0 B e BBl B e
C GFRIDSARFISRE Faiotented bydzs plkslaalkestylt ot oitb, prdrtnctal aBrigh,

eqﬁgﬂgﬁgggnvgdwgchg Qnd;S represented by the
process to . 15° manuf act Ur e 'a compound of Forrmula 111

0 ,segagp:ql% axtdﬂg]l@gg sajthegwppynd of Formula I or salis thereof,

In a 3rd embodiment, the invention is represented by the process to
“manufacture a compound of Formula INT 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 unsatarated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising; |
reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt or a reagent selected from the group consisting of an alkyl lithium, alkenyl
lithiam, alkynyl Hthiom, aryl lithium, aralky! Jithium, and a heteroary} lithium, all
which can be optionally substituted to form a lithium sali;
reacting said magnesium salt or lithium salt with a compound selected from the group
consisting of a saturated or unsaturated acyl halide, saturated or unsaturated

13




10

is

20

Xis hydrogen; Y is selected fromthe group consisting
of an optionally substituted unsaturated acyl having
froml to 18 carbon atons and an optionally
substituted saturated acyl having from1l to 18 carbon
atons, said optionally substituted unsaturated acyl

and optionally 20 substituted saturated acyl
optionally. containing a polar or charged

f uFRERORBfaACidraphydride g Risafimaigd oy warbwinledacivaieigatbordic afid
FOgstR| 8 of Whith by Sptichdllg B8 EbsiREBIH (ne bPmb R AdTRAKS | UM

salt or g reagent selected fromthe group consisting
of S8YP SOPRSANE P PRPTsH bydtor siyl, alkenyh iaQYgﬂm‘@I: rptegted ammingum
arhalo, bictdatet GarbXyahdophnd; i t hi um and ahet er oazyl

lithium all] 25 which can be optionally substituted to
fdﬁﬁPﬁrglqgiaf“%]F?}Wﬁ?lﬁ corppoynd of Fornaula Wl orggfiideregfn sal t or

[ithiumsalt with a conpound sel ected fromthe group
consi sti ngs of, a. sat yrat ed. ot unsat urated acyl halide,
sat ur a?‘té%i o?mbl?ﬁgnaa?ta Slatlin %”&Wﬁ&?ﬁﬁ%ﬁ%@f’@gﬁﬂhydri de
anmanafastate s @topound of Bosala 0l at @tls hatofwkeesl: car boxyl i c
aGy I ' optionally. be .

o5 BratEfon o ol HOLER TR GB of SPrnibrireiou

c omsiteraiehecybliavize Somdtie d8 barkhnaiops, 2l ley bptioadily ediystiputedCy | |
ni : 1 NG, A . y and
cy aiaRcg AEA LAl Tl cop P, REELREREE siBEHY °
Fowsrinrated oyl asd oplipnally submihgegfsatutated acyl opticaslyaditaieing at he

| peRPb! BRobSrhGRAMBeNt ed by the process to
manuf act ure a_conpound of Fornula |11l or salts thereof

whiets grlpptedyfiam e pratn emsisting of eteptipnaly prbsiuied wisitnrgted hoyl
he¥iRgRom 1301 DikttoR Bdhk ¥ndShQplidrell 8stibBed 35 Akdd 80 Beking
acyl ﬂa\zlln from1l to 18 carbon atons, and an ]

o PPPHh2I 1B FLort et sicbertondly srhsitaise BRicoid prh gnck opRally
t oubk8tutd sitaated beyhdptiosAly dodihing B pblhnbr shiel ifindfidatity:

u %?t ed acyl and optionally substituted saturated
agéﬁ’pp ‘onally containing a polar or charged

f mewctingonahipoynd offisukdV edhadifgnatRedpentde fop 2 anPRkisii Ng
ofan optionally substituted unsaturated acyl 15
having fromIto 18 carbon atonms and an optionally
s estinigsed suhsuasivnysalt with a cyrhpovad/selegted from thelgraug cdBistay dfan

- ab@iBied SAkAREA R9PhAide, SHRSTEA B%?&ng:g&zag%ﬁﬁ}c%dacy'

25

30.

and optionally substituted saturat optional ly

c B Hi95 ) o tigahor wgpatupad traRR AEbERRSiS A et all of which

C @13 bptfnAle 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 111 or salis thereof.

Inas® embodiment, the invention is represented by the process to
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. aforns and an optionally substitﬁted saturated acyl having
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reacting a conpound of Formula IV with a Gignard
Reagent to forma nagnesium 20 salt; reacting said
magnesi um salt with a conpound sel ected fromthe 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

sulism ki 8 earbap ames, wid optiprelly sibsiutediurbatoned ecyland wptionally

COBRsBililel SatRhted Ry PP t;!}aéﬁ% .l@tg ¥,
acyl, nitro, ;rogegﬁéﬁﬁgﬁgko, %ﬁ%?ogro g%?@%ﬁsgé*boxy
an8oEBr8®E: separating and isol ating said conpound of

FO kbt alchinpd¥nd 88 drsuth M HERTE GrighA@RSPint %&Q%i%@éﬁksi&ﬂe
5l ny ntion is represented by the process to
ma acture a conpound of Formula IIl or salts thereof

Wh eaeting saiXinggeyithQEEWith ¥ cdnfhos selebRednt Q{Hgsohfcc&ﬁi&ﬂag ofa

consi sting of an.optiopally substituted unsaturate
aogrensd Ol Sl S e osstttie o cia
?phﬂhsdmiela;td sedRbtid muﬂmq&mwd ta_&:ﬂ caBydylib askz)d ats},gatr a{!@g HhiSm
' said optio ubstitute
iy ot B2 R TR oy 850 o BAE iy B B af e
10 ?cpmte_qu hydrady] it aikessil.vcylguito, padtated @minﬁhﬁlogﬁdtegted f
u . conprising: reacting a conpound o
Fogﬁ% agﬁbb%%%h a gfignarg Reagent ?o forgPa magnesi um
5 separatingrapdiselpting saidicompevgh eiormls HI ¢r selisttheraf conmpound
selected fromthe group consisting of a saturated or
unsaturated acyl halide, saturated or unsaturated
car box Vi # & gehodiment, Hip dipvertion dgvaprasentad birthe prdcess to :
15 UngaiuticAttboaPbiiia BB TROX ¥k fedbivheRRt €7, al | of
MQ*CBW na%¥opt|onally be sgbstltuted by one or nore -
seF EVEEFE om t he group consisting of 10 protected
hy¥l iseadtctedtedsly the oittuls @idistingAEwh optiohdlly Qubshiul t@%ﬁ?ﬂtﬁ gbﬂ 0,
separatin n

g B 5 e R e A SR g
t Hemebfo 18rahosthmes rhid dptivasily, subsitrted Ru@ i@ hcylSnd optionally
20 ( SREREDN Sl sl BB Gollle - 2ol B AR R P i
hySPpTeRe:
reaciing a compound of Formmula IV with a Grignard Reagent selected from the group
consisting of alkylmagnesium halide, alkenylmagnesium halide, alkynylmagnesium
halide, arylmagnesium halide, arylalkyhmagnesiom halide, alkylmagnesium alkyl,

25  arylmagnesium aryl, arylatkynylmagnesium hatide, 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,
protecied acyl, nitro, protect}ad amino, halo and protected carboxy, to form a
magnesium salf;

30  reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsaturated carbozylic acid anhydride, all of which may optionally be
substiiuted by one of more selected from the group consisting of protecfed hydroxy,
alkyl, atkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separating and isolating said compound of Formula ITI or salts thereof,
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Y is selected fromthe group consisting of an
optionally substituted unsaturated acyl having from1l
to 18 carbon atonms and an optionally substituted
saturated acyl having froml| to 18 carbon atons, said
optionally substituted unsaturated acyl and optionally
20 substituted saturated acyl optionally containing a
pol ar or charged functionality; conprising: reacting
a conpound of Forrmula IV with a Gignard Reagent

selectqgJ¢M&m§£ﬁ@ﬁﬁﬁﬁgwﬂ%gpg%@E&gﬁﬂSﬁ?gkhxggagnesium

hal i de, al kenyl magnesi um “nragnesirnn

ha|%§@ﬂgﬁy|%ﬁé‘g?fmIlhaé,salfatweaf\klwmgnesi um

halx @eydrédeky| magnesi um al kyl, 25 aryl magnesi um aryl,
aryl al kenylmaguesi um

ary] al kynyl.magpesi unmhal i de, | _
5ha%%’€l§elf ﬂowgﬁﬁwwcy%@@epﬁ%uw titued|unggtorigs acyl

][m}laﬂ?gﬁcﬁﬂ ald 18 dados sbs t:I_ dnklh gdiofhﬂty@ﬁ]ﬁtrﬁt 'dfeﬁ sdilthed 5:?1 ]:li%,ﬁih d
ram e.gro onsi In rotecte I ox al ,
L1 B8 18 RSt i Shaly iR Pt Ak aonlly
an skitptitoteé stheated ayhptiynally eonfadidpadpolanBhagtd hdahdity; 30

reg&&# said magnesium salt with a conpound sel ected
fromthe“group consisting of a .saturated or

10 unsattine atsedutianart b oonyound afFoonu Ny dr i de, all of which

15

‘20

25

may optionally be substituted by ong or nore selected

al ky |, nitro, protected _am no, halo, .
prQ ed €arhQXx)y A st gt ng and isol ating
sai d cong Fégﬁﬁ{%illl or sajts thereof. 15 Ina
7t h enboq he ¥nvention|is represented by the

proces pruf act ure a CONROUEE Formula 111 or

sal 8%t heredf wherein: Xis hydrogen; 8HY is sel ected

optional ly substituted

unsat ur at eg-r hayi ng from ¥ta_18 carbon atons and

an optional | Y\ substituted sattiratfed acyl having from
to 18 carpon atons, said optionally substituted

rieih g Tragant selngted Fomarauy consigtig of elkylewenssipnr— at ed

Ak Al dndsineORH1iRS, mmg@fﬁaiﬂ halle, 68 @i may

functiagnality, onprising: 10 reacting a solution of

o U R ] 25 of Hon8 lgsyompue grons comssting of
protected hydroxy, alkyl, alkenyl, protected acyl, nifro, protected amino, halo and
protected carboxy, to form a magnesium, sali;

- reaciing said magnesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy and cyano;
separafing and isolating said compound of Formula IIf or salts thereof.

In an 8* embodiment, the invention is represented by the process to
manufacture a compound of Formula I or salis thereof wherein:

X is hydrogen;
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with a Gignard Reagent selected fromthe group

consi sting of al kyl magnesi um hali de,

al kenyl magnesi umhal i de, al kynyl magnesi urmhal i de, all of
which nay optionally be substituted by one or nore

"selected fromthe group consisting of 15 protected

Spht balic acid an

hydroxy, alkyl, alkenyl, protected aryl, nitro,
praqotected am no, halo and tlorot ected carboxy, to form
a nafAeesied domihe eroynecqesistingoteaiontionalijrabstionvdsmbatureted dryh
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&ﬁ ghl de 20 n‘BﬁQ‘EI c acid anhy%i?flaélg and
HEi d anhydrl de, all of which may optl onal |y be

sumwﬁgutsaldum/ofammmrﬁmmi Bkt G 180t R14bted

e L %u%&rﬁé%ﬁsia@%%%xy

a n dhloyden Getrad e glpapasinghlandt; h-Pedialetyhgagiadien blomeund of

E\m#llnsemL r‘i%[ll on F@ajﬁgﬁ'{é@n gae%?%rﬂ@ldgy’bégglglﬂgﬁsenbadl rent

10 rraﬁlil@lai?t @rl‘éetwlmowpﬂlm@n@ﬁmﬂuomdb aCydldpemylnagichismbhaiss f

conS| st| n @%M&tﬁ?oﬁéﬁ’%@&@%&%ﬁ gm&er gf‘%rg%. Jr oup

ar mopenﬁawamgsmm dﬂwex mehmaam taoroide; 1amy1mgnesmm
0 p’bﬂoﬁﬁl’ﬁl i-yroﬁﬁﬂﬁﬁdghéé&ﬁﬁrﬁﬁé‘ rl)%ﬁ@c?lnﬁﬁéﬂ biie; 5

%Lom 1
to car bon” at oms, said optionall stitut

un® eé@méﬂ?rld%&r@mmﬁaﬁanyub@m; Tsenensaylwagnesiem e d

15 acyﬂenﬁuat ® Q@Heﬁy@ﬁﬂﬂﬁh@hééﬂmﬁch%h@ -ty HR GG bromide; 3-

allt conprising: reacting a sol ution. of"
ﬁ’ﬁt Iﬂ’ﬁﬂdﬁ I-Reijrpagnesiveg chlpide:2-Reagent

S el\/bﬂayletbpy]ﬁfagmsminehlgﬁdbuQ—M&Bﬁlzslirbﬂbgylﬁﬁagh&hﬁy&hmae sium

?%g' f% gneS| um es 2 Chl%?ﬂﬂ%tajmﬁw&gﬂ?ﬂde

b r Sliylohegnesign hl;luydenﬁgylasgtmmm h]hlmndegjnx?mmy]h&amekmmgmeﬁ& um

20 br‘@%glgna e@i’mgﬁ F%imagﬁda%ﬂrg bro(%m&)e Esopfopyimagnesmm chloride;

25 | JuBrsiremms i gremiis Her-
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propeny
q/m:mmhnagnmgﬂ@smum Uyrlohexplesagnesigmt chideid; yl magnesi um

S%&d#%“%%‘%ﬁﬁ%ﬁﬁéﬁﬁéﬁ%&%&%ﬂﬁdah it
1- REpIpig; RENEFFHD UP@W&GB“HMBBI@BW omifmdsi um
brgiiiBagn M@Mﬁf@ﬂﬁ@ﬁi&%1ﬁﬂlﬁﬁe rﬁﬁ&:yhzﬁg&e&hﬁ%ﬁfaﬁ&é um

chl rlde 1- Propeny hna}gne3| um brom de;:
utylmagnesium chloride; and Methylmagnesium

chloride to form a magnesiom salt;

reacting said magnesiurn salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,
alkyl, atkenyl, acyl, nitro, protected amino, hale, protected carboxy and cyano;
separating and isolating said compound of Fornmla HI or salts thereof.
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15 brom de; (2, 2-D nethyl propyl ) magnesi um chl ori de,
1- Hept yl magnesi um brom de; 3- But enyl magnesi unbr om de;
| - Pent yl magnesi um chl ori de, chl ori de;

(2- Met hyl - 2- propenyl ) magnesi um chl ori de;

Et hynyl magnesi um brom de, |- Hesyl magnesi um brom de,
Vi nyl magnesi um chl oride; Al lyl magnesi um chlori de;
Et hyl magnegi um chl ori de; n-Propyl magnesi um chl ori de;
20 Vi nyi ﬁﬁg%%qdmﬁ%?bamva@wnmrp@w kystheprpessorfitiees

I s&g;daﬁ,ydnf@m@i um chloride; |sopropyl magnesium

br C,ycl ohexyl magnesi um chl ori de;

@‘gll%lﬁ’ Tragnesi um bromi de; | - Propyl magnesi um

b rURg Sélécted seh mempmﬁmgmf alb A9 subfhilaich mmﬁa%édthe}

lgapﬂﬂngf mﬁeBﬂg Lneslj_‘mnin bro%ﬂywbmﬁo yl mg%ﬁf ugn

c hfram‘.l il 8ke18 Afbon atBnit; )ﬁhﬂﬂgrmﬂlyuﬂmsﬁﬁmnmunated acyl and optionally

o b RPRR S AR G Reine B! e TGl

MegpuEpsiEiogn saI t with a conpound sel ect ed from the group

aﬁlﬁéégﬁ% %Eb‘iu&?% ofﬂ:b of@ﬁﬂmgﬂaﬁﬂw ’ l(%%?m i Seag] d

:

10 arﬂfgxuﬂxewtzp smmg@f A@twhmwmm tdemide mradecwlnmn@mm
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a rg&: iF}FI fAlG,-aci d
a%‘%ﬁé gﬁmmﬂﬁt achét I C ac:l(%r%]ﬁréﬁﬂf ri oty of” Whi ch may
p@ aqeywﬁéhloa%@rwmlwpw}mewmm@esel ected

lﬂmﬁgiéﬂuﬁ%%&t feRbeRl] RMoALRE @fbdaydr oxy,

aI k I kenyl, acyl, 'nitrq, praotected am no, hal o,

o iR A pramide: d st Besiam Borl: kiogimagpesttizng

s %rdnﬁ@ﬂﬁﬂbﬂ?ﬁn@ﬁesﬁﬂ{ Wbihile;|sbd-Ba Eﬁ@iehﬁmﬁ:ﬂ@ﬁﬁg tzbz 17 ] In a
nt, the .inventjon.is represented by the

p?‘%‘ﬂ’ggg' TREngFR chIgHdS ﬁ%}‘p@mw@?ﬁf eslhydr ogen:

Y Hmiyhﬁgﬂﬁl ilﬂdchldrﬂmmm@whndgmhﬁdhd lokide; QfHe’itf.ﬂmah gnw%um

(o] e 1l ubsti ated a 5 having from

TS et e R B S ordab s it o

s dtaprepyleeh gaesipin (ﬂlw.dﬂ dsopfopyimmgnetion bBngde; Qyriokatytmsgnesiah d

RSO Ie A e o |

pdﬂ&’ﬂb’b?ﬂg@ﬁm@dﬂnﬁarﬂihﬁlmmbﬂwbmm@erﬁaﬁﬁslmglesmmdmmﬂg

a SBbMWIhR t‘ﬂtﬁa?n _iufbﬁ]iﬂ d
Reagent sele%%]tled from eg%%% I%:gny sting o 5
MECERYIRagneeie e ’IBE‘@Fﬁ“c%IW Mpthylmagnesium

chlotide to form a magnesium salt;

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

In a 10™ embodiment, the invention is represented by the process of the O™
embodiment
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chl oride; Tetradecyl magnesi um chloride; n
Nonyl magnesi um brom de; n CQOctyl magnesi um chl ori de;
(2- Met hyl propenyl ) magnesi unbr om de,
Cycl opentyl magnesi unbronmi de; tert-Pentyl magnesium
~chl ori de; Cycl opropyl magnesi unbr omi de;
1- Decyl magnesi unbr om de; 1- Cctyl magnesi um 15 bromi de;
gﬂy{hnagne& u m brom de; sec-Butyl magnesi um
(2,2- Dinethyl propyl)nmagnesi um chl ori de;
1 Haph;gdkdga@nesi unbroni de, 1- Pentyl maguesi um chl ori de;
2- Met hyl nagnesi um.chl ori de; _1- Hexyl magnesi u m
o ot e BE R ARG Srriicanr oh pufsially soieBIPA EgER At
:: hhavirigdem 1 098 pﬂbcmﬁdmgsﬂﬁ& P afbm@llﬁmd saturated acyl le.cz)mng
s u Lo ohexyl magnesi um
e g’%lﬁg%i%nﬁgﬁexﬁlﬁgﬁi}%@yﬁﬁsﬂ “Eﬁl% acyl and optionally
I - Mb@]j\}tb&agmll wﬁmmwmnmmh@abuhyhm&ggaﬁmmﬁﬁgm de;
Et g%gsn um brom de; 2-Butyl magnesi unbr om de;

2- Pr 6py gnesi um brom de; Met hyl magnesi um i odi de;
n- BEHE Aejviies Pﬁmbmdlw qumuh TBwtithlarGripned iRespelirseisitee ;

Eﬁ%%nrl?igtgy%uo form-a mah]kesigum szqq?nnygéw%‘alcg%nné‘%g d
10 ﬁal@gp,dﬁwl\@%hﬂprwnmmmd@ dlyelopetylbagnesinth brogideip
COtEﬁJP Sy 1 HehedsiumSHREHD T cl@;%rb hﬁ%ﬁ @g Jﬁb%ﬁ]&gl%*u&

a |de adi pi c . aC|d an rc ac
2‘?@‘&"&&5"' ylpml)ramesml ghloride; 1-
arlhap@lm%ssnﬂﬁlhbﬁidecl- Mb@tﬁld Meﬁylﬁroﬁﬁzﬂ esium
drl nd acetic aC| anhydrl de, all Wwhi ch may
op O&q?-x SReS Db d‘h’ﬁf‘%nsel ect ed

15 f rmnpyﬂﬂnmmwmcﬁﬂw@fdpﬁ@a@esmameﬁaee;&oism ¥hesival)
o vt Sy e i Bonie g TRher iR W{;ﬁ;‘ ati ng
S d?rcbybmsp@umrmdﬁdsqbuﬂymagtdsmnrbrmﬂt S%ﬂiyhﬁmaimﬂ liroﬂlde
o e BRI Mopidd S ph B ot L MR B et ol
hwwfglmqgnmgmsedeewwlnammmm@dmmammm@ of
20 an:hﬁﬂ&é m&%%&%&!ﬂlﬂl%%qu] ' t!SIIITHS }‘ havi ng

from1l'to 18 on.atons an plona
s densting sgidaepercsiopysalt widh apqmponmehgm Horh ﬂmgrcmp ronsikBng of

CaikoR: aammydnaa k2D b AR drkto S dola Mt SRS 2P
' a%thdnEe se%gcticlz Y nda an]!ydnlde 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 HI or salis thereof.

| In an 11® embodiment, the invention is represented by the process of the 10
30 embodiment wherein:
X 15 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 satorated acyl having
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: 1

substituted saturated acyl optionally containing a

pol ar or charged functionality, conprising: reacting
a solution of a conpound of Formula IV with a Cngnard
Reagent selected fromthe group consisting of

Met hyl magnesi um brom de; n-Cctyhnagnesi um 10 chl ori de;
(2- l\/let hyl propenyl ) magnesi um brom de;

Q/ ent nﬁgney um_brom de; tert-Pentyl magnesi um

ch | depiaeally sThspiofhinesaturated acyl and optionally
| - @zﬁsﬁimagmeﬂew Bayl &ﬁt@ﬁﬂlﬁ%«mﬁﬁﬁg Bl oraonRs gahty
chl or (2, 2-D net hyl propyl ) ragnesi um chI orl ’

?’Q]" hesi unmbr oni de, 1- Pent yl magnesi um chl ori de;
2 Idzicing] azoingign df&g;ﬁﬁﬁcbmmbfl‘fbli\ﬂnﬂ& [¥IQith 3 Grignard Reagent selected

Propﬁythﬁmglpglsu }SQ}QGXMWP%Z%EPU?&N ori de;

I's Maﬂunywm@mnesmm Hﬂmﬁﬂh JdihylfdsatshihedidiiBgnPShyiignesium

chlc}ggﬂr)#1 n& | unbr om de, 1-

Pr opyl n& um rom e ’Sobutyl magnesi um br om de;
'Et Fspbrepidmasiiesivm broomdeg eyclolex;&nngabsmg nideideMbthfagsium
2- RanRvd- %ﬁGE - | di de;
n- Buty magne5| um c orElﬂlkgzeltt n- nag%@giH&J]m rom de;
t eM agnesighRblotiderioXormg hio Wsmd Meet hyl magnesi um
C hiekting 8aid ifn 3 REHNE
rra es?uar; sal t 1vvlth a conpoun E&g{hf?&nﬁ?i grgoup

FiEiciapg apfydrds, glutape %leh@ﬁlﬁﬂém?ﬂ%ﬂm agid anhyitidea miibericasidd
anhghg}dﬁdéeseb@dﬂ a@idfén@gfahde, N HelddBhydSIHY BhthSicAEi qnhydnde

RO it SR i aoShe oo B o s ool

15a nmpstfumkeby @1 dr BORsblectaiGioth B BE d:dﬂﬁstm@ lok préfectédiyaib=gRY

nal | substi futed one re selected
£ Pl o, 851 So PR ARG bl ot gy and o
aIk?mWHEMMEmﬂmp@amykmmmmuﬂmﬁwmmﬂhﬁbmedmaﬁkaﬂ hal o,
protected carboxy and cyano; separating and isolating

"~ said conpound of Formula Il or salts thereof. In an

110" embdiR rebodimient, e iertionis reesempl lyghafrecksdnyf o1t

20 ProQRaEncRf w10t h - 30 enbodi ment wherein: Xis

hydrogen; Y 1s selected fromthe group consisting of
ar&PIERE | y substituted unsaturat ed aryl havi ng

f romsklettol fdt i cé] ot Qﬁio %&?ﬁ saugated acyl

sybst i %rut ed sat ur aaa% havi ng
cm w18 O&a@&ts %QWO@HB&W%%WWW@F@@
adydm pRd SQﬁﬂ)b@ﬁaﬂné ¥aid Sp&ﬁmytsuﬁsﬂﬂlte%%ééﬁﬁﬁtﬁpacﬁ%ﬁ optionally

25 0 p%ﬁ%&‘ﬁl&%ﬁll{a%gt 31 O laily Beitng ol @ cleed fnctionality:

30

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

reacting said magnesium salt with 2 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 @yﬁide,
maleie acid anhydride, and acetic acid anhydride, all of which may optionally be
substituted by one or more selected from the groﬁp consisting of protected hydroxy,
alkyl, alkenyl, acyl, nitro, protecied amino, halo, protected carboxy and cyano;

20




conprising: reacting a solution of a conpound of
Formula IV with a Gignard Reagent selected 5 from
the group consisting of n-Cctyl maguesi um chl oride; (2-
Met hyl propenyl ) magnesi um brom de; Ethyl nagnesi um
chloride; n-Propyhnagnesi um chloride;

| sopropyl magnesi um chl ori de; Lsopropyl magnesi um

brom de; ¢l ohexyl magnesi um chl ori de; Met hyl magnesi um
i offiPF@ng R isolaingsgideeimpenné pf Korpele Il or salis thereof.
tert-Butylmagnesium chloride, and 10 Met hyl magnesi um

chloriqﬁ ngfOﬂa#? magnesi um salt reacting said "
magnesi B! afrbagiment Be ayaasen Hdemswrted kydhd nrenssstaf e gRdup
c oasbalimhamgwhdrein:succi ni ¢ aci d anhydride, glutaric acid

an i,de, adipic acid anhydride, suberic acid
5an%§%%@5@?%sebacic acid anhydride, azelaic acid

anhiyislx s:aﬂEatemg]ﬂﬁﬁhg_ﬁ'@ﬁ'[l @ Hld Hﬁt;bdﬂh ztdﬁfj or m*sﬁinﬂl Inki1 Whﬂh nedh

an n ceti.c. aci n ri.de, all o i ch may

op it foy 33hg RS 481 tion SRR S iy Eong st

f r pipstitited ghuaip! cdnplictilngniahingebResrebarbu dneNynality;

al&%%mﬁﬂ%kenyl, acyl, nitro, protected am no, hal o,

protécted carboxy and cyano; separating and isolating
10 5 afeactins Arpavtivg 064 cammomnd of FotnjuladV vethlitopropylengesivm kilorde

12 o R BB0E sl N€ 1 nvention is represented by the
process of the 11th 20 enbodi ment wherein: Xis

hy/3pegefrd magnssiue salt vt cpyopend brebectsd St thamisipspisisngéf
aw&ﬁe\mhﬂw@%@&ﬁ%@%ﬂ&ﬁﬁ@édﬂﬁ%ﬁ@ﬁ&# dridd i 3
froml to l&g@gr on atons and an optl ona

s UHEEl et o FB?%@W%‘E}YI“HPIW@%?W@PW eera® car bon
15 atcofssting of ftoRakd 198k, WIS Bikddyl, Wiye it Sdtobtbdat aaY)
and,p&%io aII%FZS substituted saturated acy :
-~ oftfs ‘iaa"’@b HMWPng a polar or charged
- f usapdratiop abd olating cOdTUmMBIRNGIE Foali T salts fhaletlt | on of a
conpound of Forrmula IV with isopropyl magnesi um

chloride to forma magnesiumsalt; reacting said -
nmagnesinmi4Sambodiintdt, the invmpaLinthpsainted be the hroaas biks TEtOUD

regnesi matisiipsaiied b diobroo |
20 2B Rt ikl PR AN S thef 0 20 ¢

anhy sebaci c acid anhydri de, azelaic acid

anhy¢ pht hal i ¢ acid anhygfide, nmaleic acid

anhy o Sacetix anhydoi de, all of which may
opti ong :;ﬁgétin by ong or nore sel ected
fromt gup ‘consi st of praotlected hydraqyy,

o

COoprising: .
reacting a solution of a compound of Formula IV with isopropylmagnesium cﬁloride
to form a magnesium salt;
25  reacting said magnesium salt with succinic acid anhydride;
sepa.rating and isolating said compound of Formula V or salts thereof.
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al kyl, allcenyl, aryl, nitro, protected am no, halo,
prot ect ed carboxy and cyano; 20 separating and

i solating said conmpound of Forrmula Il or salts
thereof In a 13th enbodi nent the invention is
represented by the process of the 12th enbodi nent
wherein: 5 Xis hydrogen; Y is a saturated acyl having

~from1 to 10 carbon atons or an optionally substituted

sat ur at 8@ lac nbadiment ghefigvertion istepreseniedbsbapratesnef thesiaitd
s aletibailimeht RGAnuRBiteARbMARA bﬁfﬁonﬁlﬁ?ﬁ MSH%%I& turated
acyl optionally containing a polar or charge

functifonality; conprising: 10 jreacting a sol ution of
a Couoound of FQrnul g IV with |-opropylnagnesiiwm

rmgne3|
consi st |

, : 8
optional | y[ be substituted by one or nore selected from

the group 4 onsi sting oft.protected hydroxy, alkyl,
al kenyl ~acyl , nitro, prgtacted am no, hal o,
protected carboxy and cyan; "separating and isolating

saf@msEgound of Fornula [11:-or salts thereof In a

14paamb @ dbdgonid o h
5processgg? t he f%? 20 eg%ggﬂﬁgmi o%%§%% ?ﬁ?%le

coFRBEHERSHE Formul a V or salts thereof S\/S ( /J\\ OH

mmgmmﬁlmsmﬁﬁ%&mqmaaﬁﬁhﬁ@ on of a conpound
of Formul a Jé'WAth |sopr yl_magnési um chloride to

f of H?ﬁmﬁﬁﬂ%ﬁ P ad pqmpo @%%E?ﬂ%ﬁ“%éﬂ@ﬂﬁﬁﬁﬁe5|un1sa|t

with succinic acid anhydride; separating and

sol atin nd of. Formul a or, salts ther
10570 o0 1S SoRR e VERpipnS TORTRSTEG &ﬁﬁ@rchﬁpé%ﬁftgd

15

20

byemﬂmémpﬂnc essufafurs hﬁmiﬁfuhl of Formula VII or salts thereof

e

comprising:

reaciing a compound of Formula TV with isopropylmagnesium chloride to forim a
magnesiom salt;

reacting said magnesium salt with acetic acid anhydride;

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

In a 17" embodiment, the invention is represented by the process of the 13t
emboditment to manufacture a compound of Formula VIII or salts thereof
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enbodi nent to manufacture a conpound of Formula VI or
salts thereof 3\ /3 00 HO/ \ 0 OH VI conprising:
5 reacting a compound of Forrmula IV with

I sopropyl magnesi um chloride to forma magnesium salt;

-reacting said magnesiumsalt with glutaric acid

anhydri de; separating and isolating said conpound of
Formula VI or salts thereof. 10 In a 16th enbodi nment,
the invention is represented by the process of the

13t/ embodi ment, to nuf act ur é<a conpound of Fornmnul a
VU.0F 54 '- | i 1Q conpri si ng:
of |

th
I soprop esi um chl of a 15nm@gnesi um

~sal tggeac g sai d nagnes w thdcetic acid

5

10

15

20

Fornul a Vi salts there
i nventieh i repﬁgéented the process of the 13th
20 enbodinent, to manufacture a conpound of Fornul a

VI Wherejp Rs andiRs’ aperjadepeptiently sebepted dronribe groti donsitiing of liydRigen,
angkyt I fikdn! RERRAL Siya1SH) f .E@mgg R
coﬁg??k?ng 0 ﬁggrogenéw acjﬁ?&gﬁﬁV%&B%$ enyogﬁﬁ?§l,
ar FVRYOOIS; (a1 kyl )3, protected carboxy, al ksndfonyl,
anebmpaitiyg:sul f onyl 5 conprising: reacting a conmpound of

Fo{e%ga a Lo\{npvc\aﬁuﬁdq ofi Fgr%gﬁaol%yvlvi%a orllga%iyl%}ryggers?ugnrcihlggdé t?) fctrglram 2
magnesium sal; ‘
reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;
separating and isolating said compound of FomnﬁaVlII or salts thereof

In an 18* embodiment, the invention is represented by the process o
manufacture a compound of Formula ITT or salts thereof wherein:
X is hydrogen:
Y is selected from the group consisting of an optionally substituted insaturated acyl
having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally -
- substituted saturated acyl optionally containing a polar or charged functionality;
comprising;
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from arylmagnesiom halide or heteroarytmagnesivm balide to form a magnesium salt,
wherein said arylmagnesium halide and heteroarylmagnesium halide may optionaily
be substituted by one or more selected from the group consisting of protected
hydroxy, alkyl, alkenyl, protected acyi, nitro, protected amino, balo and protected
carboxy;
reacting said magnesivm salt with 2 compound selected from the group consisting of
succinic acid anhydride, ghotaric acid anhydride, adipic acid anhydride, suberic acid
~ anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
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magnesi um salt; reacting said magnesiumsalt with
acetic acid anhydride substituted by a protected or
unprotected am no; 10 separating and isol ating said

compound of Forrmula VIII or salts thereof In an 18th
-enbodlnent the invention is represented by the process
manuf acture a conpound of Formula Ill or salts

t her erej Xis hydrogen; 15 Y is selected from

théna&w? *’8@@3 endpgetiacangdride Alheq vghl@mtoww@;dbe

UnSalisitiRE 0d oy nord BMHEDfdh §erb %&ﬁﬁg@fﬁg xgnd
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F@‘%%‘E LB%& OoPftected e, Belp.pRetpdied catipstand avaeel
unse;iammgaﬂmwhg ﬁf&oﬁ@&dﬂﬂ@ﬂﬁ&fﬁulaw Bshkdtidr&d saturated

acyl optionally containing a polar or charged
functionality; conprising: 20 reacting a solution of

a co rrp dumd%émlﬁdmmt the lithenvoinis rapxeenmwﬂe Reagent
um.h
heteroaryfné&ﬁtg? ﬁnﬁﬂggh?gﬂ?gF gwmﬁﬁ%e3|un1sa1t

wh&ighydrogsicd aryI rmgne5| um hal i de and

gﬁbstltute e or %%g% ¥E£@&%%£§% duo%ﬁF%ﬁﬁmﬂ

16 o hasting foay] ’@flSSFIb@Iezmmland hg:ammsﬂy selistityrted Saml'rmadﬂ having

pr t t
pr SRS Rk atcRl S opRlh b A APt B8 Spjonatty
Wi W@“%%%W%Wcmﬁm&an@hgmhggmhgm of

sue&mjﬂsﬁgam d anhydr| de, glutaric acid anhydride,
EPIC acid an r|d suberic acid anhydride,

AR 2 SR Wy Grgnazd Rege 1 frem the group
15 p | bdnbistig®f a@hﬁr@ﬂhy@iﬁplﬁ@maéé&mﬁb@mc@mﬁ@&h ydri de,

and aci d anh al | ch ma pt i onal |y
e e AR R S b BB B PTG U
c oﬁ@lustormetbﬂp}pnﬂnegﬁeadnmyﬁnmy ,S -Diabthyide- al kenyl
pr.ot ect ed _car.hoxy
T e L RN e
' F&M(wmetwlsdﬂ)ma]ﬁnemm@eﬁum Elﬂdmdeai—'[ﬁmymﬂgﬁeklmiﬁﬂ:de
t he endul roees
20 nanghgfét ur é)g(gbhb% % &gﬁf&ﬁﬁ 'l" %)% fqlalgmsf%r eof
whigprid; 4-M#@cw¢dmet§:éphenylmagnesmm bromlde 2,4-
Dimethoxyphenylmagnesium bromide; 2,3-Dimethylphenylmagnesium bromide; 3-
Methylphenylmagnesium chloride; (4-methyl-1-naphihalenyl)magnesium bromide;

(3-fluoro-4-methoxyphenylymagnesium bromide; 2-Chloro-5-thienylmagnesium

25  bromide; 3,4-Dimethylphenylmagnesium chlotide; 3-Methyl-2-thienylmagnesium
bromide; Pentamethylphenylmagnesium bromide; 3,4-Dimethogyphenylmagnesium
bromide; (3,4-Dimsthylpheny)magnesium bromide; (3,5~

- Dichlorophenyl)magnesium bromide; (4-Fluoro-3-methylphenyl)magnesium
bromide; 3,4-Dichlorophenylmagnesivm bromide; 2,3,5,6-

30 Tetramethylphenylmagnesium bromide; 9-Phenanthryl magnesium bromide; (4-tert-
Butylphenyh)magnesivum bromide; 2,5-Dimethoxyphenylmagnesium bromide; 3,5-
Difluorophenylmagnesium bromide; 4-Chlorophenylmagnesinm chloride; (6-
Methoxy-2-naphthyl)magnesium bromide; (2-Methoxy-1-naphthyl)magnesium
bromide; 3-Methoxyphenylmagnesimm bromide; (3-Chlorophenyl)magnesium.
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Y is selected fromthe group consisting of an
optionally substituted unsaturated acyl 10 having
froml to 18 carbon atons and an optionally
substituted saturated acyl having froml to 18 carbon
atons, said optionally substituted unsaturated acyl
and optionally substituted saturated acyl optionally

tai.ning a. pol ar or charged functionality;
?Fﬁn?‘@ Féf Depagtspipo breanids; (Fetibleny Yinasintdua
. & bﬂﬁﬁiem-ﬁﬁﬁﬂﬁzlhleﬂﬁbﬁ‘éﬁ?lﬁﬂgﬁeﬁﬁﬂ‘b}xﬁﬁd@ pup 15

or o- [ uor opheny r’ragne5| um
@Fﬁl%féﬂ rl%“g"&?@’r"ﬁ“‘?“ Iﬁ’éldﬁﬂl M‘F hm@ms&smm tyomide;de ;

gEﬂwh 2 mf&hs | b g:m“ 4
53, BriPRBhaTR: %%&W%m PR eSS Umbrmiiel € Moty
3 mh@mm@mmmmmmg 1RAAEEE bromide: 2-

%’ﬁ& 2 ny 2 n ag n%%ﬁfnﬁbrr: 1¥1g g%we%ﬁ@“ %pl\{ gg]?n%ggéll“gﬂrgﬂdg r(‘ll'd e_
g kpm@mphqnsd]rnagmsmhﬁngﬂmagmmﬂam H&iylmagnesium
SRS e SR R Ride T ﬁstﬁmgw@mwesm

10 D| Iﬁ?@{nﬁ& todidarty M&ﬂnmﬁﬂlenyl)magmsmm bromide; 4-

| magnesFum chlori dE"[‘E}egy um bromide; (4~

2&“ ?%*’ ﬁ%ﬂly mhqo@lﬂﬂ meamm brosided® Tolylmagnesium .
( a’f‘i’_ﬂ:‘ﬂé @eﬂmﬂiﬁhﬁﬁ S RORES. '(ﬁ' '&fogfghg&)magneslm

2bChI i enyl magnesi um
io ?%m% brgmidervt Methw@henylmagn&gmm chloride;
15 B%udiwhﬁ}ﬁlhgrﬂﬁﬁth BREHES PRI ImBERINA Qitoride; Phenylmagnesium

oA Y B SRBe arerort e mognesim s

( gemmmm@mh@mmltmge@ﬁpm QIR B6m theDralip consisting of

- FI uorol-hligl-%'y(ﬂr%1 ne%l 0 g‘%ﬁés?dﬂﬂ’ﬁa%ﬁ”&hﬂd@ée suberic acid
%@W@hﬁ@ﬂ@ﬁ@@hﬂ@@ﬁm@lmm by diia, Iﬁthﬁh&acﬁi %deflde
: t
e RS ST b A e
b 32%%%%%% mgln esisistinplar protadRd hﬁk&;y

4 ChI orégg‘%%wn@gnew Or | gx tected cabest g gyaso;

@m@@ of Formula I[I or salis thereof
(2 Met hoxy I napht hyl ) magnesi um bronmi de;

a5 3- l\/bt g esi .um brom de;
(3- Chl Sﬂg‘?#‘ﬁ% AadpYsrtionss tsprseantrd by the process to
( Babrfiuned conlpoelof FhAGG TS S BieRBF WiRrein:
4%%&}% rghenyl ) magnei m chl ori de,
-2- et h3l | phenyl magnesi unbrom de, (2, 5-
oY melhgtbqaﬁenyﬂe)grmg ma&ishﬂgbdrwa%ﬂéﬁan substituted mmsaturated acyk
siu r ormi
rﬁa%& HXanlhtg 'fy Torhsin an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substituted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:
reacting a corpound of Formunla IV with a Grignard Reagent selected from thé group
consisting of 3,5-Dimethyl-4-methoxyphenylmagnesium bromide; 4-Methoxy-2-
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Et hyl phenyl magnesi mm brom de; 2-Pyridyl magnesi um
brom de; 4 5 Phenoxyphenyl magnesi nnbr om de;

2- Napht hyl magnesi unbr om de; (2- Met hyl -1 -

napht hyl ) magnesi um br omi de;

2, 6- D net hyl phenyl magnesi um brom de; 2-

Lt hyl phenyl magnesi um br om de;

Met hyl t hi o) phen nesi um brom de; (4-
ijﬁﬂa' é‘ﬁ@éﬁgetﬁ?‘?’@ﬂmﬁmmnﬁmagnesmm bromide; 2,3-
3 Ditdethityhe) mﬁg%mmwha@%&@]eﬂh@ﬁm&hﬁ%ﬂ&&ﬂme 3.4-

uo en hnagne3| um, Brom
(o-%?‘hgs G %W@W@éﬂa@w@ bromide; 3,4-

EP %wa@magﬁ?ﬁﬁgi bg%m?] o) p he ny I n%%ﬁ Q@%ﬁ%mﬁﬁs o

br bmmm 2mnegammﬂmmebmﬁm:aﬁde %-ﬁaﬁ&%&%ﬁ@nsﬁﬂm

br % & e Sf iﬂi@%ﬂ% ;%r %@g]i;ei% e nesl u etgylphenyl)magnesnml
1 F«HW@@L%DM@h@DmMﬂHﬂ;ﬂMde m—Methylphenylmagnemum

Hmehl ori
4 Fl uorbp?ﬁlﬁ’ gug’g‘h?ﬂ % ’@WW@%‘%H°M‘E

10 ¢ h R grRiethylphaspiperegined 'amﬂe Bfmmlﬂ:enylmgﬂesmmbmmde @-
(41sBh0 n)ééﬁ& rqmlg[g or nesi um
sal t; react%ﬁn magnesgi’ um S%F[% X’fpﬁ]

sePromidey OfMeihQWn@}@spesmpmﬁm@w!magwem indide; @gu d
aniéthkPlenyGhbbmting bARelieh; AOMAEN %ﬁyl)t@a%g s BG4

acic acld

dri suberic acid “anhy d
an%ﬂﬁ”&%ﬂe sigmp bromide; 280 H’%%M hremldp?rﬂ-mfhylpheaﬂmagnesmm

15 anétatidetihenylfagiBlivih ehl@EdeCand PAME b Bhosiuf o RG &b G BT d
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anhydri.de, .all of which may optfionally be substltuted
ym%%ﬁl ?]fbre sel ected fromthe group consisting of

pritatiot sk ygheduy salt vﬁ’tﬂ%omp&lﬂﬂ@glb’dted mvﬂ]b dofsisting of
r ed._ car X C an

P ebath g A%t oo ShyiGoE SBE o i

orangyirids, sebasicadfl aRFddde, @elltabid eﬂbﬁﬂderrﬁmmahc hdiEanhydride,

el bt ot Sad LA SENE 66 Mudritf, B oF ARG oL optiowy e, cof

m@b@ﬂw bxjoge prymre gptagted Roinghambmpabasiktiig afpedtive:d Gydroy,

acyl %ﬁifg’ng ]rﬁg?n%k%cgﬁ%%ﬁn% ﬁyﬁ}oﬁ%&m DR LA ed

oPERAHIRE WWF@@PWOM@FMMMMM% 30 from
1 to 18 carbon atons, said optionally substituted

unsat uy at.eqd and optionally substituted saturated
aryl éﬂ%}nﬁﬁn&ﬁﬂe thei IRyeREonS Frpresanted by 84 arogeseito

f wmﬁﬂmlwcbﬂpom@efmmmgm aRABdrbdhdemOMTPOUNd Of
Fg{nﬂlﬁ IVwith a Gignard Reagent selected fromthe

grotip’ &ofsi sting of
3 Y5is Bilevixtlifiokn the groi@xsiNng BF S POOREY SRR Barated acyl

4]1%15;'1939( 1 %o 18 carbon atoms and an optionally substituted saturated acyl having
from 1 to 18 carbon atoms, said optionally substiuted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality;
comprising:
reacting a corpound of Fornmla IV with a Grignard Reagent selected from the gfoup
consisting of 3-Methylphenylmagnesium chlorids; (4-tert-Butylphenyl)magnesium
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25 met hyl phenyl magnesi um br om de;

2, 4- Di met hoxyphenylnagnesi um brom de; 2, 3-
Di et hyl phenyl magnesi um br omi de;

3- Met hyl phenyl nagnesi um chl ori de; 3,4

Di et hyl phenyl magnesi um chl ori de;

Pent amet hyl phenyhuagnesi um bromi de; 3,4

Di met hoxyphenyl magnesi um br om de;

( 3, bromile; 3 tMisthasFehagIlAENg s bromids; GrVielieyiphenyl)magnesium

2 i
( 4%%113 t@e_‘ AR y i egﬂkn)gmglﬁ%%&es 4is %prgéﬂyﬂﬁagnesmm bromide; 2-
24 UHR HédamEyphenssagaesiom bromide; -

ﬂfﬁm’ PQ&@ 113110(11(16 -

%W%M%m g‘n;‘ns‘ll'gqrgﬁ’@]l?h@@)magneﬂum bromide; 2-

(2 myazmeshymbmml 4 IRGNB R a6t @Rloride; Phenylmagnesium

p%@%ﬁﬁe Slﬁlﬁr by ?xg%rm a magnesium salt;

4 E&aem@sylrl hepyesiomgniesith ﬂbdiﬂi;ﬁ’(ﬁdb@kct&@&om the group consisting of

2, %@tﬁm},@gg A es# @ﬁm&go rfa‘(a@% acid anhydride, suberic acid

10 | s omyapdA mbma@dmgmﬂe areldic id aibydride, plthlic acid anbyride,

I@téﬁhox phen yﬁo ?%%gg#e Cid 4 gﬁt!leu Q]eotb wl'ucrlgI may optona]ly be

gicgningtdiselected fibm megﬂomxgqnhmng Io)‘pratgctaishyumxy

br d I
gﬁlyﬁkaeaglgg‘%ﬁr&ﬁﬁ%r ob@%&i &g&gﬂ@w rmgne5| um br o‘rzﬁa%oé
4- KBERNSE HolEiREAd sPrnsund ofarswlh Bhor siksdhepéofagnesi um

i5chl ori de; and Phenyt nagnesi um bronmide to forma
magnesium sal t; reacting said magnesiumsalt with a

conpourtd22é| erbadiment. Snirtiogiviaprenind bute pgeass to

sumxmcanammpamiwﬁbﬁmmiowmﬁ teredGidra@R Ny dr i de,
% aC| d anhydride, suberic acid anhydride,

&% 4 anhydri de, azelaic acid anhydri de,
thlmielectediﬁ*mﬂ thephyng chdting?dF aiaptdhally3chsdumten kA8, acpn d

' ' h L1 of [ I [ ||
20 ¢ bl 35 1038 6 s B i ol ST P
cofrgi d ta Hycadbn piows, seitl eptidnyitirsoksyitatedahiayiratedodcidany bpugna}ly
o sialld daro B A ol bR SRR o BR o
FOCHPPEDE: | | or salts thereof. 25 In a 21st enbodi msnt
t
ki cld SR PO Sy ARS8 e rog,
25 \Wfepssime 053 MW@P@Q@W@H@W@@tM@Wmep
C GRSk (D ety slphbly DR Rla i@ iadn| MioS D sLibiiRdnyiRsalbMnAt ed

a:}%?%ﬂ&atf’l n%? ltY to 18 c?%]?l% at ons and ag]dl@@”om

1 Mahax&pmym@@n@tmmmm @Mﬂﬁh@@hﬂnﬁgﬁe&iﬁﬁ%&dﬂ&@ﬁ

u nlso%;]ﬁ'lazrzg%t&s%gm gro}éndeag gflegzp p!henyﬁnagzesmm chloride; Phenylmagnesium

30  chloride; and Phenylmagnesium bromide to form a magnesium salt;

~ reacting said magnesium salt with a compound selected from the group consisting of
guccinic acid aphydride, ghutaric acid anhydride, adipic acid anhydride, suberc acid
anhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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substituted saturated acyl optionally containing a
pol ar or charged functionality; conprising: reacting
a conmpound of Forrmula IV with a Gignard Reagent
selected fromthe group consisting of

3- Met hyl phenyl magnesi um chl ori de;

(4-tert-Butyl pheny))magnesi um 26 brom de;

t hoxyphenylngnesi unbr om de,
( 2 SW&W&’F Fﬂﬁgﬂ@gﬁdl,fmm tbhirovr @esisting of protected hydroxy,

1, AR &%ﬂe&éq
4 gﬁw phgﬁy nmagnesi um br ont (?pﬁ°te°ted°arb°’<¥andcymo
I‘F’P‘Bi’w @eé“oﬂmﬂa 1! or salts thereof,

(4 I sopropyl phenyl ) magnesi um broni de; (o-
l\/bt hoxyphenyl ).magnesi um brom de; Phenyl magnesi um
3i odi de)ig ?fh egatodineat s Fprfion isdepiesaniediyhenpetes to

(4n%fmﬁ@hﬁimbbﬁdﬂ&@£&§mhm1%%ﬂ%eof%vh&ﬁl yl magne3| um
gm ﬁ% - Met hyl phenyl magnesi um chl ori de;
R/ ﬁ?f%sn um chloride; and Phenyl magnesi um br omi de
t oYﬁmemm mm@mmgngfaa@@ﬁom@ymﬁm@qmﬁwaaﬁlf t
cted.fro roup, consi sting .o
SUCCI |c aci EQ nﬁémd %‘Pﬁ%m%étftﬂfg% ving

10 adfrprird tcatﬂ Qﬂrban hiynhs lsaié ppt&nﬂbrsummmd dnsaﬂ.ﬁtﬂmbyl _dﬂd @ﬁona]ly

;ﬁ%ﬁﬁa I C aC| %E%ggﬁnq%lg(%&%m%{g @%P%%Hcg‘gjf’ﬁtgﬂd
ac®mpEsagi d anhydr| de, all of Whl ch may optionally be

S araling $iathofi @M6mitfa i LRGN A LA B B Broup

consi.s pr ot ect

acSprsistigg P?%ME’E‘PWBW@@WWM%@ -Msthoxspbemlimegnetiony

15 ango@i&nad PhefiRAFmREHA GnBAL th BRha %agﬁésﬁﬁd Qéconpound of

Formula J|Il or_salts . thereof 15 In enmbodi nent
t H&aﬁl?ﬁ/%%ﬁm%;ﬁesr@%aﬂ%@?ﬂlw%ﬁﬂwéﬁgm@m@w@mm of

mesnediiedcitt @ihpira AR Enhﬁ&ﬁaéumld ackd Ahydsial, kevekib sheOf

TR L e o g
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arwydleic 201 snaydride ahd ammd dcial aiaByd@aé o Bf ﬁ]ﬁl&lﬂiﬁaﬁﬁﬁoﬁﬂy be

OQMN”naId % euok:)rtsr%alré s% gtgﬁl 018 ! ?g%ﬁgﬁ? < “f‘—’gﬁeﬂ Ey oggy}
u n*ﬂ@lt ahkatyé deh.airo, amwcmb teivion,dbloyproisuidaibibkit d cﬁe&b'u rated
f : nct ! o%ﬁlfﬂ%!lé]ﬁg ga%]éoﬁilpgﬁﬂa%fﬁorﬂl%ia% opgalté:tlﬂ ﬁ%gu nd of

ity; ~co sing: feact a co
Formula IV with a Grl gnard Reagent sel ected fromthe
gr oup 248 eieddihdnl %e%veﬁﬁd}ﬁé J@gﬂe&gﬁ@ w' ﬂ@%‘é‘éé #M

chl orjde; 3-Met hOXfYBP
manufacture a compound o ormula, ]11 ar salts thereof wherein;

X is hydrogen;

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

reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of 3-Methoxyphenylmagnesium bromide; (o-Methoxyphenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;
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brom de; (2-Met hyl phenyl ) magnesi um chl oride; m

Met hyl phenyl nagnesi um br om de;

(o- Met hoxyphenyl ) magnesi um br om de; Phenyl nagnesi um

i odi de; (4- Methoxyphenyl ) magnesi um brom de;

(4- Met hyl phenyl ) magnesi um bromnmi de; 2- Tol yl magnesi um
brom de; 4-Met hyl phenyl magnesi um chl ori de;

Pheny| magnesi um 30 chl ori de; and Phenyl magnesi um

br 63%FiEE stid mfagnesing salagﬂeswmpnmﬁl stlpctedefami tha grogptailsisting of

nagggg | e Ied fro h 0
consi stcllé% ytdn&g %%aﬁ?%?amggﬁl % Cu ?}54 %1%2 i
an PR g OPT-H’GPIB’l ‘?@ sehstiigited ihgagror dlel,e Sslgcb@irfrtm the igrhup

ZEBMQri e %ﬁ?%gFIC agﬁ%@@ﬂﬁ%@d&}nﬁ%ﬁb é%%%%%?

hyd
5anﬂ%ﬁ?§ @”‘ﬁﬁ&mhﬁﬁﬁ%c aci d anhydride, all of which may

OFornula IVMW th a Gighard

15

20

Optepaiile dnd Belafy HidREhpduHY SkoluIONEorMsTRE&eS el ect ed
fromthe group consisting of protected hydroxy,

al kyl, al kenyl, acyl, nitro, protected am no, halo,
pr ot eCtIﬂdZﬂélﬂﬁﬂﬂneﬁ@ﬁeﬁﬁaﬂﬁms §RRafhal iyl Bh&sd 150! at i ng

sa d ound of F or. salts thereof. 51n a
231118n %%%d?ﬁ%ﬂ¥m? ‘%W&ﬁmﬂ¥mﬁgpresented by the
process to nanufacture a conmpound of Forrmula I'll or
sa "t hereof wherein: “ogen; Y is selected
fromy ) »SeonsPs ) eptionally substituted
unsat urfa | AAhavi ' 18 carbon atons and
an optif sUbstN havh g 10
fro 8 carbon at org ai o opty I ubstituted

onal?y substituted saturated
i hg a polar or chagged
Yconpri s¥ng™ reacting a conpound of
Reagent selected fromthe
gr@m@n3@9n5|st|ng of 3- Met hoxyphenyl magnesi um br omi de;

| ) magnesi.um brom de; and
PH%%%? ﬁ%@? ﬁﬁ%ﬂ?gw}&gﬁFﬁmé' m a magnesi um sal t;
reactiyng said magnesiumsalt with & conpound sel ected
he group consi sting of su00|-'c aci d anhydri de,

anhydri de,
aC|d anhydri de,

finciionral\ty;

hdanhydri de, and™acet acid anhydrlde al
y optionally be 20 subsfﬁ?uted by one or
d

hydr oxy, & kenyl , X[~ nitro, protected
am no, hal o, ‘protected carboxy‘and cyan;

with a Grignard Reagent selected from the group consisting of 3-
Methoxyphenylmaguesium bromids; (o-Methoxyphenyl)magnesium bromide; and
Phenylmagmesium, chloride to form a magnesium salt;

reacting said magnesiwm salt with succinic acid anhydride;

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

In a 26% embodiment, the invention is represenied by the process to
manufacture a compound of Formula VI or salis thereof
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separating and isolating said conpound of Fonnula I11I
or salts thereof. In a 24a enbodi nent the invention
is represented by the process to 25 manufacture a
conmpound of Formula 111 or salts thereof wherein: Xis
hydrogen; Y is a saturated aryl having-from1 to 10
carbon atons or an optionally substituted saturated
acyl having from1 to 10 carbon atons, said saturated
acyl and optionally substitut¢d saturated acyl

' g succinic acid anhydride,
glutaric achtd anhydride and*acetic acid anhydride, all
of conikigft may optionally be substltut ed by one or nore

S5 L BB e R e
hamglftﬁlrg]mfmﬂmﬁmmwmmmmM@@maﬁ)ﬁggm@n
3t f}létf’lé’%fff“;. a%fi% %ﬁlgﬁﬁe 15? 6%@%\‘/%{ |tf)n i's
rammﬂagmﬁkmwbymmhampwﬁeé@uwwgd&ﬂﬁﬁuﬁacture a conpound
1 Oseg rﬁ%lagd Mol%ng%%h%&né}ohﬁf &qiorﬁ}la’(fﬁ)rgal%tﬂer@ HO O V

i'srng: “react sol ution of a conpound of
ForrruIaIVSxSHOO—HV

Tn a 27% embodiment, the invention is reprgsented by the process to
10  manufacture a compound of Formula VII or salts thereof

e

comprising:
reacting a compound of Formmla IV with a Grignard Reagent selected from the group

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

reacting said magnesium sali with acetic acid anhydride;

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

Tn 2 28th embodiment, the invention is represented by the process to
20 manufaciure a compound of Formula VIII or salts thereof
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with a Gignard Reagent selected fromthe group
consi sting of 3 15 Met hoxyphenyl magnesi unbr om de;
(o- Met hoxyphenyl ) magnesi unbr oni de; and
Phenyl magnesi um chl oride to forma nmagnesi um sal t
reacting said magnesiumsalt with succinic acid
anhydri de; separating and isolating said conpound of
Formula V or salts thereof. 20 In a 26a enbodi nent,
the invention is represented by| the process to

; or salts thereof
@i sing: reacting a
rd Reagent
gi stin of NRTRS

anhydri de; separating and isolating said conpound of
Fomherbia RV/bndR” sseibdepertdamtyaeicted fronathd Ziotp enliaibe GERdrogeh e

oty gkl 831 SRE0% Sphy e 05, SR oL oo

\ . 8ybui®ny, 0 HO V conprising: reacting a compound of

5 FopdMhi@n)Y W th a Gignard Reagent selected fromthe

group. consisting of 3-Methoxyphenyl maguesi um broni de;
( OTCREINR 8 KopoEpd ¢ BL Vit Crishatiieagediseleetadifrom the group

PhenviRia Gre-pebk ki Sfeshin ﬁr@fnﬁb;%-mﬂﬁﬁjh esium

~reacting sajd nmagnesiumsalt wth ‘acetic’ " aci

- anfryedecfad Paayimagnesigp chlqrds 1o Semma mpagnesimntralionpound  of

10

15

20

.25

ForsBfing sl thagbsitidbaiSwithheR akid iy Br bR 85l gm,lmd bhe
|nvent%$% IS represented by the process to "2
et A conpound of Formula VI11 or salts

t hepaating and isolating said compound of Formula VIII or salts thereof

In a 29" embodiment, the invention is represented by the process to

manufacture a compound of Formula III or salts thereof

wherein;

X is bydrogen;

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:
coroprising;

reacting a componnd of Formula IV with a Grignard Reagent selecied from the group
consisting of arylalkylmagnesiuna halide, arylalkynylmagnesinm halide, and
arylalkenylmagnesium halide to form a magnesivm salt, all of which may optionally
be substituted by one or more selected from the group consisting of protected
hydroxy, alky, alkenyl, protected acyl, niiro, protected amino, halo and protected
_carboxy; ' '
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30 Ipl jj7Rs HO p VIII wherein R7 and R$ are

i ndependently selected fromthe group consisting of
hydrogen, acyl, alkyl, alkenyl, aryl, aralkyl,

Si (al kyl )3, protected carboxy, allcsulfonyl, and
aryl sul fonyl; 5 conprising: reacting a conpound of
Formula IV with a Gignard Reagent selected fromthe
group . consi sting of 3-Methoxyphenyl magnesi um broni de;
( o FRASHHORASPASASS IuPhealy mefélaeﬁmpdwbsﬂaqed fomd the group consisting of

Ph %MMMJ%‘MQ hhRidcd6q gﬁlty § &%gbegzlc acid

reacting sai nesi um s acetl C acl

anFYiaRdR: sae poid whpdride, azelaip F%fl @@fwemhthahcoamd anhydride,
U”ﬂﬁf@fﬁfﬁ&hﬁﬁhﬁﬂﬂd@ Qind 8RBA4H Bl d bBhial fRb | rﬁ.@ﬁ,%tbﬁ

500 oun dgf Formula VII| or salts thereof
enSBHRHEA LY ORHE TR heied fom dhesppyp squsistingplpyptacted hydroxy,

. pr ek slkényl, adyh, niteo) plotetcd biing, HaIBROLAGH &fboé%ﬂﬁ%r_ @101 | { ]
rein 0 is Selecte
fro%ﬁ?%%ggrouggg%ﬁgng?ﬁ@mégkgﬁm%gﬁ gﬁ@fﬂﬁmgﬁbstltuted
unsat urlatagd" ewyddiméng dheigvehtians dpie@nfed btk pRResatoNs and
d.sat ted.a having 20
frg%$¥h$£§%§&g§%§§#h25£&aHf%ﬁ#%q%%ﬁFBﬁ%?Py substi t ut ed
10unddis ydsesst acyl and optional Iy substituted saturated

acy js Qlcted! %ln! the % hddi oﬁan gﬁc?:zﬂrfﬁb&{]h%e(ﬂgﬁ%argq acyl

functionality rrsin conp

Fob#finedromy1 g ltswa@m@to@mddn P@wgdh‘tsu@@t@&dtwdmfed acyl hiving
1 8411608 @ar&hla%s%ﬂﬁ%@hd#m%%@ﬂs&@am bdyH$ea optionatly

aU nesi um hal
twé%ﬁﬁﬁﬁ | epivpually pepizining # Rolarorcharsah Gnttionalisal t |
15albm@ﬁmm@1ch may optionally be substituted by one or

nor e selected fr the roup conS|st|n of protected
hy%ﬁa ‘?’3 selggted figm the group

DI cdrgistr@h a,mmmfsthbnab@ymgneﬁ&etcmeﬁMz 6GREMWEnzyImagnesinm
- chloride; 2,4-Dichlorobenzylmagnesium chloride; 2-Fluorobenzylmagnesium
. chioride; 2,4-Dimethylbenzylmagnesium ehl'oﬂde; 3-Bromobenzylmagnesium
20  bromide; 4-Bromobenzylmagnesium bromide; (2-PhenylethyDmagnesium chloride;

' 3-Fluorobenzylmagnesium chloride; (3,4-Dichlorobenzyl)magnesium chloride; 2-
Bromobenzylmagnesium bromide; 4-Methoxybenzylmagnesinm chloride; 4-
Methylbenzyhnagneeium chloride; m-Methylbenzylmagnesiun chioride; 2-
Methylbenzylmagnesium chloride; 3-Chlorobenzylmagnesium chloride; 2-

25  Chlorobenzylmagnesium chloride; m-Methoxybenzylmagnesium chloride;

Benzylmagnesium chloride; (Phenylethynyl)magnesium bromi&e; 4
Fluorobenzylmagnesium chloride; Benzylmagnesium bromide; 4~
Chlorobenzylmagnesium chloride; and: 2—Ch10ro-6-ﬂuorobenzyhnagnes1um chloride
o form a magnesium sali; '

30 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 énhydride,
maleic acid anhydride, and acetic acid anhydride, all of which may optionally be
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31 reacting said magnesiumsalt with a conpound

sel ected fromthe group consisting of succinic acid
anhydride, glutaric acid anhydride, adipic acid
anhydri de, suberic acid anhydride, sebacic acid
anhydri de, azel aic acid anhydride, phthalic acid
anhydri de, nmaleic acid anhydride, and acetic acid
anhydrjde, all of which may optionally be 5

o BUHs b OBR, 0T GHES sSlectprbin de preup eansisting el pisctgtlydpyxy,
Contdyb blkagl, aéyl, Rtk Bi6teB6d RAH, QXY protétididchrbo 248 Bhho;

acyl, nitrq, protected am_no, hal o, protected carboxy
angepéﬁf&?ﬁfn% l@@“ﬂﬁ& S 59gropnd of Eemmsla {1 or salfs teredSnpound of
Formula Il or salts thereof. In a 30a enbodi nent,
the inventign is. represented by the process to
nanufaé? g g yentiep 5¥WW¢%%#@EQW$%Dthereof
wh eragifacturd @ cotiysouty chiFo il INGr ks FRteeCkRRf:r oM t he gr oup
CORS| 814 of an optionally substituted unsaturated
ac?ﬁ#ﬁﬁgggﬁg froml to 18 carbon atons and an
opt¥iipsekictey frowlibe grouptoeukistiag effaa bpiibnallyysubdtiandd mgsatataimcy]

to { ' ' | ' d .

DO s 5t 3Ly B o BT by e
105 ¢ §ipmdge 1 & ershanyatomseaidi optionglyssubsitded upsaturhted appldnd optionally

fu " YA b Sdf3Eh: j . of

For et hirfed 7 GRTALY Shiiing GRRE bR HARONI 01

gr 6UFPI@8nsi sting of 2,5-Di net hyl benzyl magnesi um

c hf@mmgamﬁp&n@bmkﬁnmﬁmmﬁgﬁﬁﬁn dafAnt $elab8d F6G the group

i

- 2,4-Di chl grohenzyhnagnesi um chlorid

2- PSSR A7 BTV Filgrde; 2.4

15 2, DihiitliviteRypitaaneyiniEinme, el anesium chioride; 4-
3- Bronobenzyhnagnesi um, 20 browi de; _ _
4- m%’#aﬁ%“ EhioRs e igeﬂz.‘flmagnesmm chloride; m-

g ZWMWQSWBQB&; ml\ﬁﬂiyﬂi_’eiaxj&hagnesium chloride; m-
- ne . oride: . iy
(SRR SNRHEL, 800 b fpiom i nt
Br Benzdonagnssinmdmasdetmfdrmamageesivg fokst hoxybenzyhnagnesi um
chl.otd des: s 4- WA ' jde: m. .
20 I\/ge%{/‘]]h% garl]dz VEgn e}é(%liﬁﬁ]ﬁéﬁf)%ﬁ%g ?&%@d%&%@% gioup consisting of
MVeisnip a¢d whﬁﬁgiqgmt@rm agid|aphviddde, adipic acid adhydride, suberic acid
3- £l Biae ReniZi|aBR ARG &iids MBI Q5 gﬂ%dlgde,zfi_’ntha]ic acid anhydride,
Chl qr.obenzyl magnesi um chl ori de; ) .
VEPHES pHe Fé‘? P arelifsichinbyduide; all ofahish mareptendliy fe
¢ hbstineled by(dnh ey bdleri mﬂ%&ip%m{sﬁﬂg S9rotébted hydroxy,
25 Fleﬂl% %ﬁen yl qauﬁﬁe& um ﬁhl o“(ﬁ?f; )
IS kR eRor FH- GHFERed aamino i Pt PRl ROy e
C hleparitie andisdlatihg Shll Cintpotind If FOMREMZy k4B GRRsE Ua
chloride to forma magnesi um sal t;

Ina32™ embodiment, the invention is represented by the process to
manufacture a compound of Formula I or salts thereof wherein:
30 ° Xis hydrogen;
Y is selected from the group consisting of an optionalty 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 substiiuted unsaturated acyl and optionally
substituted saturated acyl optionally containing a polar or charged functionality:
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30 reacting said magnesiumsalt with a conpound

sel ected fromthe group consisting of succinic acid
anhydride, glutaric acid anhydride, adipic acid
anhydri de, suberic acid anhydride, sebacic acid
anhydri de, azel aic acid anhydride, phthalic acid
anhydri de, nmaleic acid anhydride, and acetic acid
anhydride, all of which may optionally be 32
sulsemptisimged by one or nore sel ected fromthe group

co r 0X al kyl .. al. kenyl,
oo oy A nBoudl oPhEENESY B b amag ittty loBOEE Bty oy
andvaghesiym saklkepar at i ng and i sol ating said conpound of
Forgai; ] I f | 310" enbodi.nent,
ey s mohes il whl £ Ccifoondiok foliobt B s OSh Y of
S AVCERG asidanby dedn slewreiadt anhysnide adiviclarid ephydeide, subtdieacibf
WherigidAde, bsci ; ' I c

QfIBiAde, ¥bscid WLl ARSRRde, Yrolad R AR égtﬁ{?n;agitﬁ Sg{gtﬁfg%

consi sting of .an optionally substitute ‘

ac el gl iy drifle prdpcets agid aghydadsmalbefovhichanay optienally be

Opkittiatel ¥y 5108 tnoeldblefbdSrin tha ke @YD Y hiBfcted Bafdxgm

I égyégﬁcagbog %;ons, said optionally Substituted

un T “He oot uea P9, PEQIRst csheryand g¥apgsat ed
10ac yépaofiig @ &blafingaidcabfiund o FFopall AT &fsalghRiagd

functionality; conprising: reacting a conpound of

Formula IV with a Gignard Reagent selected fromthe

group loendst etiliodipent tha iyerflomistrprbsoartyihagroasd 9m

s e it e
Me&Hohoyieen

yl magnesi um chl ori de;

154- W88 Dvk PROZYITRARESdH fnﬁ)cﬁll cg%igg §tom&'Sr an optionally substituted

Met hyl benzyl magnesi um chl ori o
2- WEEd ying e é 44 1heedion eoinglsaid saturated acyl and optionally

Mk ORHPAE Yk RN Sk iR Rl o A BRCGEEbIT,

chloride; and enzyl magnesi um ~br omi
matfiE 8 salt 20 reacting said magnesiumsalt with a

C ofep@id P d 5@l o of £ebnipb@ii of Renfl aqu%viﬁl%ﬁgﬁh, bt %&:iﬁﬁ chloride to

50 SULEL Ni ¢ aci d anhydride, ghitaric acid anhydride,
adi’ P& B P dr i de, suberic acid anhydride,
S elkaamnh ing saitingkn elvﬁ:h:yr daltivﬁhga camﬁiuiaﬁ Sel@fetl fﬁgﬁﬁﬁi’}]@g@iﬁi}sisﬁng 3f
p qc. ride .eic.acid a i de, "an
PPt Sif S il o5 S i B e B Ra]  be
s g eh mapt eptiodaily bnabaituteityens el reat etbofed diomi theegraupoup
consl:si h 0 25 al kyl.,,al ke ,
aé& féﬁ%?g%?éﬁgggég égﬂ%%¥%%?f§§%83°ﬁF8¥%%qaﬁm%g¥%oxy

25 ariotesetratboxysamd gyanssi ng and i sol ating sai d conmpound of
FaepahiRg bid isdting 8hd SnfpBSa&? Formuta 1T or salts thereof

In a 34 embodiment, the invention is represented by the process to
manufacture a compound of Formula V or salis thereof
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In a 32" enbodi nent the invention is represented by
the process to manufacture a conpound of Fornula Il
or salts thereof wherein: 30 Xis hydrogen; Y is

sel ected fromthe group consisting of an optionally
substituted unsaturated acyl having froml to 18
carbon atons and an optionally substituted saturated
acyl having from1l to 18 carbon atons, said

optiognal Iy substituted unsatyrated acyl and optionally

chlorid 5 reading semd

mag ' i f N eOm t he group
con ' glutaric
aci d anhy de, adipic agid anhydride, suberic acid

anhydriae; sebadi c aci g ydri de, azelaic acid
anhydri de, ‘phthalic acid anhydride, maleic acid
andopgritinke, and acetic acid anhydride, all of which may

' | Ly, : . d
e R A S R ke

10

15

ahhmﬁmmmhkﬂnyl acyl, nitro, protected am no, hal o,
pfl%@p% Sh ﬁ%&%ﬂﬁsaﬁmgu«%@m 14 SgRAgat i ng and

i SO q?oun Formula Tl or salts
t hespasging 31111145‘&312@8{5' eqnipeEdaf FormulveV prighisiberent: |
represented by the process to manufacture a conpound
of Fornula 1l or salts thereof wherein: X s hydrogen;
15 Y i & 8385 smpdipes thgiprentionis sgresainh by t ed’f%‘essc‘%r bon
at QiR bodPénd BEFdruB WISt datitihedof Sat urated acyl
having from1l to 10 carbon atogs, said saturated acyl
and optionally substituted sajurated acyl optionally
di ning a pg&ar ok char ged H.nctlonallty A
COPRT ISP eac a~s0l B&iHn of Pa conpound of

m chl r|de tO 20 f

amagnes alt;” reacti

anhydri de,
by o or

whi ch may optionally be

substi t ut ed el ected fromthe group

comprising;
reacting a compound of Formula IV with Benzy]_magnesmm chloride to form a

magnesium salt;
reacting said magnesium salt with glutaric acid anhydride;
separating and isolating said compound of Formnla VI or salis thereof.

In a 36™ embodiment, the invention is represented by the process to
manufacture a compound of Formula VII or salts thereof
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consi sting of protected hydroxy, alkyl, alkenyl, acyl,
nitro, protected am no, hal o, 25 protected carboxy and
cyano; separating and isolating said conmpound of
Formula Il or salts thereof. In a 34" enbodi nent the
invention is represented by the process to

manuf acture a conpound of Forrmula V or salts thereof
341/ OH HOO V conprising: reacting a conmpound
of Foymula I'V with Benzyl magnegi um chloride to forma
magnesi um sal t; ¢d re§pt|ng sai gmagnesium salt wth

suce .n e, ~Sgpdrati fy and isol ating
said co q of nmul @ thereof In a 35th
enbodi he 1 nvehti repre--nted by the

progesgsS toF manufacture a s ornmula VI or
salts therpof \ S~S1 \ O HO OOH VI 10
eacting a cggpound of Fornmula IV with

agnesi um oM ori deAd forma magnesium salt:
reacting said magnesiumsalt with glutaric acid
anfRPREPEE | 15 separating and isolating said conpound
of reaiinfY |06’m136||m@6f FAlISTV R BQLy ].!nﬁ%@m%ﬁ KiloZRO RN »
the inyention is represented by the process to
A AL & conpound of Formula VI or salts thereof

5 3reacting said magnesium salt with acetic acid anhydride;

- 15

20

se];;arating and isolating said compound of Formula VII or salts thereof.

T a 37" embodiment, the invention is represented by the process to
manufacture a compound of Formula VIII or salts thereof

Eas

wherein R” and R® are independently selected from the group consisting of hydrogen,
acyl, alkyl, alkenyl, aryl, aralkyl, Si(alkyl)s, protected catboxy, alksulfonyl, and
atylsulfonyl
comprising:
reacting a compound of Formula IV with Benzylmagnesium chloride to form a

| magnesium salt; '
reacting said magnesium salt with acetic acid anhydride substituted by a protected or
unprotected amino;
separtating and isolating said compound of Fornmla VI or salts thereof

Tn a 38" embodiment, the invention is represented by the process to
manufacture a compound of Formmla T or salts thereof wherein:
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S\ S HOO VII conprising: reacting a conmpound of
Formula IV with Benzyl magnesium chloride to forma
magnesium salt; S reacting said magnesiumsalt with
acetic acid anhydride; separating and isolating said
conmpound of Formula VIl or salts thereof In-a 37th
enbodi nent, the invention is represented by the

pr G ﬁfdﬁggg% manuf acture a conpound of Fornula VIII or
salts theregof JCRs SHOO 10 VIII wherein R7 and R8

ar & i srlrsisd figerihe growsloadtieglofanoptidnaky @bsitited@Bhskd 281
of hAWEREE Mo 18304 a@gg , | aryl, aralk )
Si é{al Kyl S,mplr ot ecb:]t1 e Cé‘:{d %%&%@?ﬁ%nﬁﬁ?ﬂ%ﬂa&hmﬂg
ar §Pedite bhgabanstamsi sidmgtionaibsubsituted mgataratd awbatd bpedually
5 Fogibuttaced MithtbdacPeipe QJEFaﬁj(]],}Q‘Q Mo forma

ma nesjﬁnjsaltj reac%%gg sal d- g%%g%%%ﬁgé ﬁ?ﬁ%ﬁ
acBT™SEEi d anhydri de substituted by a protected or

Unfeadting & cetpoald BORrEAREY Hi Q@ﬁgﬁﬂi ké‘gén@géflé%&% gr%{nd
Cogﬁﬁé%%%ﬁ&ﬁgﬁ%FU|a VII1 or salts thereol na
38 or pRylmasAcs i 479t oS aaeresivm seld iipreinisaid
- pr dkylmagnbsivm akpilbina edyliignaiui0i e Sp@inalPid Mbsditdtdilyy Bhe
Iosa&ganggﬁ£gg%pﬂﬂ§§ein: 36 X s q¥dro%§n?g£ s se egted
fromthe grotp corts St rEes oA wirary, pllstkenrk ut ed
uretededacgiivitroyrotediantig, hadomd priteiciGatagpon at oms and
aNeRht SRRk heiR S vsiﬂfaecgmlsx?u% (8ied f%%}/ﬁle Qr%l\{;lr Qo%mstmg of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
amhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
15 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

20 In a 39t 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 opticnally substituted unsaturated acyl
) having from 1 to 18 carbon atoms and an optionally substituted saturated acyl having
25 fiom 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 compound of Formmla I'V with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
| 30 Butyhnagnesiﬁm; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt;
reacting said magpesium salt with a compound selected from the group consisting of
succinic acid anhydride, glutaric acid anhydride, adipic acid anhydride, suberic acid
auhydride, sebacic acid anhydride, azelaic acid anhydride, phthalic acid anhydride,
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10

15

- 20

from1l to 18 carbon atons, said optionally substituted
unsaturated acyl and optionally 5 substituted
saturated acyl optionally containing a polar or
charged functionality; conprising: reacting a
conpound of Forrmula IV with a Gignard Reagent
sel ected from aikyl.nagnesi um al kyl or aryl magnesi um

_¥ to forma nma %%ne5|un1salt wher ei n. sald

g

S Aeid AwTiTds 2 ecatic apdianky dridseathof Ehighioay gatiopally be
o Piubnabd by 9IS oSH&S bdidetell @leme i) ola&lsaﬁg W@ec&ﬂ s be0

p conS|st|n f r ot ect dr , aIkyI
ﬁ%ﬁiﬁ‘ ﬁ' ‘bpnﬁF@$§@F%H hal o
aruépqaﬁtmgaﬁd ﬁamﬁ@rshﬂ xmpoi:@acftﬁioﬁ@ﬂ@m o sdregeesi um s al t

with a conmpound sel ected fromthe group consisting of
succinic acid anhydride, glutaric acid anhydri de,

adlp|chasﬂ@Famﬁh#dmmkﬂm1mmubemm¢qmmembdbadhwﬁmmd@z

ggzl ydri de,
phtﬁ%ﬁﬁgﬁ%%ggﬁ&ﬂﬁgér qéglgmfggg&ggggghnhydrlde and
ac®isihydmeéd anhydride, all of which may optionally be

SU@%&%&E@&:? s B ﬁ%ﬁa@gﬁ@s@%& {aﬁat%fw Reyl

consisting of protected hydro al ceny

ady¥ing fiemrige 1heasecastony iy oy wbstﬁvtei swiaraiad 2evd hayiney
anghney &8 ca?b%i@%ﬁ& sH@ olﬁ{bgally%\%s%ﬁeﬁ Uik AAGHTRRUR oy

Formula Ill or salts thereof 20 In 396" enbodi nent’,
tﬁéﬁ@%ﬁﬁﬁ@%ﬁ?|%$f@ﬁﬁ@%ﬁ#ﬁ%ﬁmﬁﬁP@ﬁ@“ﬁWﬁ@€§§WW@ﬂﬁ%
naﬁﬁ@gﬁﬁyre a conmpound of  Forrmula 111 or salts thereof

Lol e PO Sl bl P e o

a &whﬂsﬁhguflﬂgutfykﬁmbﬂiyh&gﬂe&uﬁlabﬁmﬂlyhﬁagﬂﬁmﬁﬁ i-an

oq%gﬁnallé qﬁs tuted satﬁgﬁt 1ac¥ %gﬂg%ﬁ?%ﬁ“&%m

ursglit ur at ed acyl and optlonally substituted saturated

a‘}X:l %éahﬁﬂ%las:il &Rtv@ﬁlg.cg}gpo%n@ O Meq %m%&%%oﬂ&isﬁ?g of

rsing reactlng

chnmmtaaqld/anmctlﬁealmncgnré m@hywe@ﬁﬁ acedepaidanbyiifie, ghef he
o m g Gqu@étf&ﬁéﬂlé'oné &Cm&ygeﬂm%ﬁ%ﬁetgnup

D net gnesi um gnesi um
Di C@?Wﬁ& aﬁmf@wﬂﬁyﬂ@m allssly Hlé?wL ﬁﬁfbﬁ‘é@b prefeste Fogrgyhgo,
&uﬁﬂm@ﬁbhqwﬁgactlng said magnesiumsalt with a
ound cIed ron1tqb#_rou onmsélﬁlﬁ
 GEFHIPE s FyR Fopeu AR ERGr | de.
adeIC aC|d anhydr|Qe suberic acid anhydride,
;ﬁ ? ﬁg: ﬁ’c atgll“‘d ﬁ]ﬁ%lrﬂ?eggvenﬁoeli & represenjteg by Balg %90%&91%
manufacture a compound of Formula 'V or salts thereof

A

comprising:
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37 mal ei'c aci d anhydride, and acetic acid anhydri de,
all of which nmay optionally be substituted by one or
nore sel ected fromthe group consisting of protected
hydroxy, al kyl, al kenyl, acyl, nitro, protected
am no, hal o, protected carboxy and cyan; separating
and isol ating said conpound of Fornmula Il or salts
ther of 5 1n

(BBl fuu o Ao T b Telonng Mepe AR nd e oy
of coBisting bEn- Bhwl-awbwﬂma@leslhm Biofetbyhnegedsmm; Ri-8- hydr ogen;

Y r f
o BB RAbE Dok ARG oD aRT Shdith & 0@l magnesium

fro | to 18 carbon atoms and an optionally

S UDSHihg 4 AHagRI l 98 36 ¥hi M AGaridd om 1 to 18 carbon

atons, said optionally substituted unsaturated acyl
artePBHiE awkiFelging s eonponded Fampala pretisgbssrolopt i onal |y

contalnlng a pol ar or charged functionality;

conpri si n tln ound of la IV mnth a
G i gnartf ﬁ‘@]l?ﬂ g@t‘%‘@n S&n}g‘e Drpgess to
CQﬁﬁh&trﬂufbguﬁﬁJpoﬁﬂbﬂ’mﬂﬁWUisﬁlmagﬁeSI um

Di et hyl magnesi um Di n- Butyl pagnesi um
i [ J agnesi unto form a

naof:3|un1 thS rea§t|ng sai g vBth a

caapourg f o

succi ni id qci d anhydride and

acetic anhydri de, 2 ally
be gobsti uted by one or 55| ect ettt romthe gr@up

consi sting of protected hydroxy, alkyl,
nitro, protected carboxy and
cyan; s€panati ng and iSe afhi ng sai d conmpound of
Formula Ill or salts thereof. 25 In a 41°t enbodi nent,
t HEPHY¥®Rtion is represented by the process to

n&ea&:@@i sbioandGd FRatRAVafithkabipahd Réagatit seladtédfrdonhe gﬂ)ﬁlp
cons1st1ng %—Bul_tg—seo-bmylmagnesmm, Dimethylmagnesinm; Di-n-
Butyhna,gnesmm; Diethylmagnesium; and Diphenylmagnesium to form a magnesium
salt; _

" reacting said magnestum salt with glutaric acid anhydride;
separating and isolating said compound of Formula VI or salts _therebf.

‘al kenyl, acyl,

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

P

comprising;
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conprising: 38 reacting a conpound of Formula IV with
a Gignard Reagent selected fromthe group consisting
of nBut yl - sec- but yl magnesi um. D net hyhnagnesi um Di -n
But yl magnesi um Di et hyl magnesi uny and

D phenyl magnesiumto forma nmagnesium salt 5 reacting
sai d magnesiumsalt with succinic acid anhydri de;

d .i Iat i d. conpound of Fornmula V or

s ot et LR oF Ryl 38 o3l S foseeeclrmacion) bhatos
I eseesisting @fdbwyﬁshebmy]magﬁﬁuﬁ,mmﬂﬁﬁgfeh%epﬁn_c onpound
ofEF ﬂ&hﬁﬁLtSthef HO/ \ OCH

ST bR Fom e

Vi co r| Si ng:
Wi tsﬂta Grignard Reagent sel ected. front he group

Di. met hyl magneési um sium

Di & &sslating Sa@rmmmtpﬁeﬁ@dnmlgwsnmﬂmebﬂr m a
nmagnesi um 15 salt; reacting said magnesiumsalt with
gl utari g&d anhydr| de; separating and isolating said
conpourtd diment, (e Myention istrepresstedslyfthe pmcess 163" d

enhﬁﬁhfﬁmméatdhﬁxohﬂa\kﬁ'%mﬂhmdi%ﬁﬁl%ﬂfed by the process
to 20 manufacture a conpound Formula VIl or salts
39 reacting a

of
magneS| um D -n

NR?RS

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

comprising: .

reacting a compound of Formula TV with a Grigoard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n-
Butylmagnesiiom; Diethybmagnesium

and Diphenylmagnesivm to form a magnesium salt;

reacting said magnesium salt with acetic acid anhydnde substituted by a protected or
wmprotected amino;

separaling and isolating said compound of Formula VIII or salis thereof

In 2 45" embodiment, the invention is represented by the process 1o
manufacture a compound of Formula ¥ or salts thereof
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But yl magnesi m; Di et hyhnagnesi uny and

Di phenyl magnesiumto forma magnesium salt 5 reacting
said magnesiumsalt with acetic acid anhydri de;
separating and isolating said conpound of Formula VII
or salts thereof. In a 44a’ enbodi nent, the invention
is represented by the process to manufacture a
conpound of Formula VI11 or salts thereof ,RB HO o

VI | RA_10_wher ei nSR7 ands.Rs arw\lndr%endently sel ect ed
fromtng 7 cjﬁgpqifig ¢ gdry0gen, acyl, al kyl,

al kenyl ky RBSI 3, protected carboxy,
alksul and " aryl sul f pri sing: 15

idh a Gignard
Reagent se| ected fromthe groyip consisting

of n- But yl -ggec- but yhnagnesi um gDi met hyhnagnesi um Di - n-
But yl magnesi um Eﬁgthylnagnesiun1and

D phenyl magnesi unt© form anmagnesi um salt; reacting
said magnesiumsalt with acetic acid anhydri de

su ot.ecte unpr ot ect ed ami no;
se g‘%%‘la{n#t SI@ Rd an?dslg,lvaé?m g e[g‘ﬁ‘?ﬂ& Se}m"d ‘gﬁ)ﬁmﬁb‘?‘ﬁﬁf@g of 11
or hydapgen anddlyd ohid kikylapdamily ﬁlbhmﬂd:d@m;rdmi)h elkyINMBYI, 80y,

'Sn&%QEE h rocess to mnufacture a
co ouncﬁﬁghﬁerUP; ?qg ‘salts thereof 25 40 3 R1 S S

X' R&and W@e@e saRg ofRdifferent and independently selected from the group
consisting of alkyl, alkenyl, and aryl all of which can be optionally substituted by
hydroxy, alkyl, alkenyl, acyl, nitro, amino, halo, carbozy and cyano;

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

'Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl |
baving 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 Ii
R’ s s R®
R5><R6
HQO OH
R? R4

wherein R', R?, R®, R?, R’ and R° are as previously defined, with.a Grignard Reagent
to form a magnesium salt or a reagent selected from the group consisting of an alkyl
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carbon

10

~saturated o atu&ﬁted al kyl

15

20

25

wherein R3, R2, R3, and R4 are independently sel ected
fromthe group consisting of hydrogen and al kyl, said
al kyl optionally substituted by hydroxy, alKkyl,

al kenyl, acyl, 5 nitro, am no, halo, carboxy and
rcyano; R5 and R6 are the sanme or different and
independently sel ected fromthe group consisting of

alk ﬁk?g 'éwﬁﬁg?ﬁﬁéwygg%§ﬁ' mh%g@wqag’be eyl
adgﬁteroaml Hithéum, tal;\e?vlriﬁh cdndle ?ﬁlﬂ&wy@w&o fo)ﬁtﬁifaﬂlthn;ﬂsa&ﬂ d R6
< ettt Pk o Su Eh A A BT elerB i Sa R 2o

o prtons:mg lofja Sittiosdd dr mmmmwaaﬂ@mwmmm@ Allyb O 1

L

s aingktgpled dhﬂm-gcyk giyba Satuatedchr um@mndapmﬂeaﬂw iwhigh ghay

Rﬁ’t ai n%wﬁwdﬂw %?E%éﬁ?unﬁ%%gﬁ ty; Yg%1i d

s@r@fé?t@ﬂl alkmbalé@ésh BCYé @ﬁ'@l: Brotepigd ayhing haloguotented) | v

Q%ﬁghgﬂ§@gggated al kyl 15 having from1 to 10
a and an optlonall substituted saturated

-2l SRYATating a%d iejatiog &3 sompgundpt Ea%w og falfhereefyj o

optlonally substituted unsaturated al kyl and

option u |tuted sat.urated al ptlonally

cont a| “’S ¢ IEFER ?:Pe‘afepfeﬁ??ﬁfé% Hhgipraogss to

cmﬁfasmfegcon@amﬂemmguaom]maaaﬂ of Formula Il R1 S
Rs" Rs HOOH R2 R4 1l wherein R, R2, R3, R4,

R5 an- e are as previously defined, th a Grignard

G &f eagent sel ected
1 |ithium
['ithium
Iithiun1 al I which
orma |lithiumsalt;
lithi@h salt with a
conpound sellected fromthe group consisting of a

Balli de, . saturated or

wherein:

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

Y is selected from the group consisting of an optionatly substituted wnsaturated alkyi
having from. 1 to 10 carbon atoms, and an optionally substituied saturated atkyl
having from 1 to 10 catbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl opitonally containing a polar or charged
functionatity;

comprising;

reaciing a compound of Formula IV

42




10

i5

20

25

-optional |

5 sul fonyl alkyl; a saturated or unsaturated

al kyl -O-sul fonyl aryl, a saturated or wunsaturated

al kyl -O-acyl, and a saturated or unsaturated epoxi de,

all of which may optionally be substituted by one or

nore selected fromthe group consisting of protected

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

hal o, protected carboxy, epoxide and cyano; 10

separafing and isolating said conpound of Fornula | or
hereof In a 46th enbodi nent, the invention is

- ] =S5 e a conpound

[l 15 wherein:

ing of hydrogen, an

gd. al kyl having from

having froml tp 10 carbon atons, said
= ituted wunsaturkted al kyl and
shbstitut¥ saturared\al'l cyl optionally
containing a ‘20 polar or chargead functionality, Y is
seWébtSdgmaiﬁnaﬁuﬁqﬁmmﬂmnqmaﬁMSmmngaﬂﬁgﬁﬂmﬁﬁk&ﬂﬂﬁhkw

éﬁﬁ# g% %%& %g%.on#Hﬂm%ﬁ%ﬁa‘@ﬂP”‘%Séﬁﬁwg%ed

aI Hyliyl hﬁmn,ragd ahmwmflwmm aﬂa&lhbbnardie@mmwsumbed to

0Pk kR B Bihbn éﬂgstltuted unsaturated al kyl and
substituted saturated al kyl optionally

opt i onal
c cFﬁ‘ECHPgﬁﬂﬁéﬂégﬂﬁﬁ@l%?ﬁ@r Ligsiveny 9% @it B coropvoed ssleetbd frgm the group
C %Hilétﬁ'g_loﬂa saflﬁﬁ&ltdr G&aﬁrﬁéﬁ@@mﬂ Eaﬂﬁ&@d@f'uﬁsa&ate 1-0-

Vwitha Gl nar "Reagent to

s%-
et ks O pse R AL o) e H LGRS o5 o
c amgmmgkﬁfo-a@], Mslattﬂrdtédfﬁr Wietudkdd @ del At P wlith may
%Q |un1 ar I|th|%%£ ar a| 1ithium and a
D EEPBlLy bt STt ohs o1 o Pl ke sppIcERSRFin oF
Sl;in@batédllty&dxi @lkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epomde and cyano;

separating and Jsolatmg said compomnd of Formula I or salts thereof.

In a 47" embodiment, the invention is represented by the process to-
manufacture a compoved of Formula I or salts thereof whersin:
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 safurated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saturated alkyl optionally éontajning a polar or charged
functionality;
comprising:
reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt or a reagent selected from the group consisting of an alkyl lithium, atkenyl
Tithium, alkynyl lithium, aryl lithium, aralky] lithivm, and a heteroaryl lithinm, all
which can be optionally substituted to form a lithium salt;
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5 formalithiumsalt; reacting said nagnesium salt or
[ithiumsalt with a conpound sel ected fromthe group
consi sting of a saturated or unsaturated al kyl halide,
saturated or unsaturated alkyl-O sulfonyl allryl, a
-saturated or unsaturated al kyl -0-sulfonyl aryl, a -
saturated or unsaturated al kyl -O-acyl, and a saturated

o pFHBREHE BB ERAHE e i g Syl Bl e e

t :1 eongmwf @ oatatated primsarratedatiof eﬂide,ckmh;an&imxyasataiaiey tlaus:ylt-o—d
o ecte

2a$1g€6§<{ 13“‘2{ géﬁgﬂe‘g\%ﬁmﬁ%ﬁgﬁigﬁr ar 'Ergmyg %Ft i ng

s aP’éﬁﬂ"@Wﬂé oty psdterated or vpsatsatbd quxhe 1) of whith iy a

547 R R Ruted bl A h2ed ok BRE BRS8N

process_to manuf act ur e conmpoun

s aPrekected Rydeay, Al iyl am'lsmwmc@@@ﬁ amivioj halcs plotecied d

frm&@@p@ﬁ@m@fﬁgl sting of an optionally substituted

unsat ur at e having froml to 10 carbon atons,
PR e Rt e U orels oveg] 20

havi ng from 1 to 10 carbon atons, said optionally
substi tut saturated al k and tionally

103 ibst | ?"'EJ ?g’f@f“ﬁf“e%‘eﬁ“lv Xﬁﬁﬂ‘%ﬁﬁ?‘ﬁ‘)’ﬂéﬁﬁ?%ﬁw ng a
.podnmufaonnaﬂmrx@amd ochbtﬁiﬂaGIlaf taltyther86F Wl NY:  reacting
a g A uk Formula 1V wi nard_ Reagent to

f Of %ﬂgglg&n%ey ur%owgong%gogb%éoge’éﬁ@gﬂ‘?m@@% & ¢ om
t h@sgwet@@almm frony 1 of 10a0arbah hty:lns latid 42 dpﬂbnau& &ﬁmthted

t.hi I | t hi ar
I i tﬂﬁtﬁ@]d@ g %gogrlotgrlg%? #rg%?“@ﬁm%% be
15 oprasmaied 9k apdentionally duhs@tuﬂed)samrated a}k;ﬂmpumﬂm dontaidg a
r%ﬁl}b & fhn iumsalt or lithiumsalt with a

rrgound sel ected ffomthe group consisting of a
seletef T e grove consigipe af waptinally substiteted ursaltetd eliyl

u Ilﬁﬁhglﬁadﬁdo o i@ydon%nf; Ui Q{Bﬂuoﬁéu%ﬁ Ybstittied Snbilad ﬁgyl or

atu - O sul faonyl a saturated
bl B %\%onﬁoawmd ofisually ssheibodkvetissted alkyl and
20 uropﬂdﬂaﬁsaﬁﬁﬁhuﬁaméhﬁeﬁed syt oAb ﬁiﬂalﬁm%' pAlarQPtiARal |y be
S .é ed by one or nore ?g? cted fromthe group
consisting of protected hydroxy, alkyl, alkenyl,
aicydaprisirigt r o, protected ani no, hal o, protected

C 2L LRV coftPAKY Q?F&HﬂlaW%g ' Grignard Reagerit to form a magnesium
salt;
25  reacting said magnesium salt with a compound selected from the group consisting of a
saturated or unsatorated alkyl halide, saturated or vnsaturated alkyl-O-sulfonyl atkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alkyl-Q-
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 atkyl, alkenyl, acyl, nitro, protected amino, halo, protected carbexy, epoxide and
cyano;

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




separating and isolating said conpound of Formula |11
or salts thereof 10 In a 48th enbodi nent, the
invention is represented by the process to

manuf acture a conpound of Fornula Il1l or salts thereof
wherein: Xis selected fromthe group consisting of
hydrogen, an optionally substituted unsaturated al kyl ~
havi ng and _an optionally

rom. to.10 carbon atons,
substit %{ae‘?m Whefimsptetie Bivrafion 1§ ARpreiepisdbg theprecsss o
c arpnfagitienspmaind oOpihan Bl drtalsuRsdor whsrgd 15

un .alkyl and optionally substituted saturated
al %g#ﬂg‘g’ﬁg%hal |y containing a polar or charged

f uncisiseeriddi fop theerosp wesiging efhnfopticnalhLbGiasime DR Sk Alky1J
f ' Ltuted unsaturated al kyl - having
1 ARRPRE T BLI S AE bl i SoohRAR B Phmaled st
sueting fipma d tekl aarban aidms Iskig bptiohalyismisytifuted nusatutated byl and
Carpashafyf QBButSHd ' . .t ut unsat ur at ed
al kyl and 20 g%fél onal I'y”s I&é#fﬁ@cﬁlﬁég:atpﬁ?% ’é%ﬂgfiyl
opt i, cont ai ning a pol ar or char ged
furehp@nal ity; conprising: reacting a conpound of
Formula 'V with a Gignard Reagent to form a magnesi um
105 5 rgactings cogpoung qEForamia IV Eifh a SrigpprdReagenhiorforma wegrpsdond
selkgiet ed fromthe group consisting of a saturated or
unsaturat.ed al kyl haljde, saturated or unsaturated
al &?F‘%“é%‘g FF%‘W%I“& kYAt a compaynd selpied fepm the gropn pomsigtine of a
al kgpliretel euinfanimytbd 4k hatida, saiiatell 8 @at@Eted ABAIOEAMoBA allyl,
al kgl % QIC%J; ch g)at fai%gl or unsaturated epoxi de,
al FaEaed ol aﬁ"ﬁ% ?}l?y[l HRLPRY 8 & pEed erupsisA WrkOor
15 o peyl sed eoveded oromatungedgpadide, dofsihich inag opdonfllydeect ed
hy | kyl ' | ,,acyl, ni.tro rotected
amglg)o, ﬁ%ﬁ’g?n% olf(o rggaé%%%%%ﬁﬁuﬁecﬁgﬁh&%bgﬁﬁtm@ﬂ OKY,
s e pkyloalkens). m‘ﬁ nitre refedtedgming, bklg propeten darbdxy Fepoxitd ad| | |
or cpad.ts thereof. 44 In a 49th enbodi nent, the
invention is represented by the process to
nafffa@esndisglaing syid serapapd Eaiermiall arpaligihereaf t s t her eof
2o0wherein: Xis hydrogen; Y is selected fromthe group

consi sting of an optionally substituted unsaturated
al kyl &%aﬁ%ﬁ%ﬁm@%ﬁr inyeptionys gapresetiedy dipprocassdo an

Opinmfttd/a Supsirdtos FaeuB AL uf AleHerodfiibkremn:
| X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl

25  having from 1 to 10 carbon atomns, and an optionally substituted saturated atkyl
having from. 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substitated satarated alkyl optionally containing a polar or charged
functionality;
comprising:

30 reacting a compound of Formula IV with a Grignard Reagent selected from the group
consisting of alkylmagnesium halide, alkenylmagnesium halide, alkynylmagnesinm
halide, arylmagnesium halide, arylalkylmagnesium halide, alkylmagnesinm alkyl,
arylmagnesium aryl, arylalkynylmagnesium halide, arylalkenylmagnesivm halide, and

| heteroarylmagnesium halide, all of which may optionally be substituted by one or
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having from1l to 10 carbon atons, said optionally
substituted unsaturated al kyl and optionally
substituted saturated al kyl optionally containing a
pol ar or charged functionality; conprising: 10
‘reacting a conmpound of Fornula IV wth a Gignard
Reagent to forma nagnesium salt; reacting said

magnesi [t . Wwth a conpound selected fr th rou
o ARRE I ok i eloly Fp R SRS sREL B G ppT O 1P
halpiotheted ge, mita} wrotecied amisghals atdeptbiediddythrb6kyStel fhaiy |

al 53}5&1 . urated or unsaturated al kyl -0 sul fonyl
ary ,_ega%%?ér ated or unsaturated al kyl -0- 15 acyl, and
a Fattne suéchagnesiumsalt withat cothpeypd xélettrd faoind thegrouhdondisting yf a

50PbdngRad &Xm!%ﬁuar%dg%érli ga?llﬂ% g&%r?t\éd Nisd mg}’ﬂ%i)%'uﬁﬁﬁy? G,

fromthe group protecte r oxy,

al RyArurated eremsAncateftafiyl-Ormulions!] arpls dsatvsateitpr antanestedtailiybO-
T &458 B4 B ABIN YinsaRRRM BRI of GHRA ey BRRLALYO and

i solating said compound of Formula II] ts
t hPgpted byxye prmere sgiepted Sivmtn greuptconsisias phnretpatsddidiosy,
r eflkf SthAdadsy nitd SritécRAemEnol Rilo Bﬁfﬂdlfe@_&frwk?( Hos@mgund
10of Formula Il or salts t hereof wherein: Xi s hydrogen;
Y $%8%%e| ected fromthe group consisting of an
Opéepatitiylayd BolbEdzisiit t@GhownSE Fofinal A o kit kheredP havi ng
froml to 10 carbon atons, and an optionally
substituted saturated al kyl having from1l to 10
car bon Iag Stfembsdimeht ot invantidd iy repreleaited by tiegracas & ur at ed
al cah | Ubstit d yrated al kyl
optionalty: cg]%{"g’?ﬁﬁ%mgla%%Pﬁsfﬂ%‘rﬁ“%sfg"?‘a%‘&
15 f uRethiydmesdi t y; conprising: 30 reacting a conpound of

o b ittt frdth 10 pfhul ko e EAAGIN, SRIRGLE fosldo Rl
al hesing fipmedrie 40 cathoraiomgeand g opfinydlssehsemsted satorhied alkid,
ar sk R GRSt 10 Bidthon dms A6 |o?t|idnﬂw ABGARST ARk 461 and

al kyl magnesi um al kyl aryl magnesi um aryl,

3PS PP AR STl ] piionally containing a pola or charged

20 arfihaiblegiy| magnesi umhal i de, and heteroaryl magnesi um
hal i de. all of which may optionally be substituted by

or@T B

reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of alkylmagnesium halide, alkenylmagnesium halide,
alkynylmagnesium halide, all of which may optionally be substituted by one or more
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 magnesivm 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
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 I or salis thereof,




nore selected fromthe group consisting of protected
hydr oxy, al kyl, al kenyl, protected acyl, nitro,
protected am no, halo and protected carboxy, to forma
magnesi um salt; reacting said magnesiumsalt with a
conpound sel ected fromthe group consisting of a 5
saturated or unsaturated aIkyI hal i de, saturated or

unsat ur a ul.f on al k a_saturated or
unsat ur %t ggnd 5?“5%}*““@’3% n 1%1139%58“?‘1 by thg prcesgioor
unsatefeatre d cahpoyhd @Foam;]zdl;[l @ B4lts thefodf Whisadied oOfr
unza%uiﬁl%gg‘g epoxi de, all of which nay optionally be
substitu by one or nore selected fromthe group

- coS seldcied frofn tr weuwpcbmstiting aff s xptionaly sehdiifute|viaitdted alkyl
acy). r C oxy,

3o ingdn S0 81O BE A, B M prcrlininb R g B8 g
cohpingfepo} oG cathpreatrhy, said omighally setiviimed fnsatimated alifidnd
BRI MibsthlR kR AT plichafl PRRERERLGNPY: dillfed

process to manufacture a'compoun
safwoetiongfify.eof wherein: 15 Xis hydrogen; Y is sel ect ed

fredﬁlﬁgﬁg;group consi sting of an optionally substituted
unsaturatéeld al k having from1 to 10 carbon atonmns,

10 4 ntpadtie 8 F"B’Héﬂfﬁﬁo’@l%%qq ol 1wl a@rmard| Reggent selectpdhg
f rﬁﬁmkhetgeoui»@m&aﬁ]w MbtRyThagieaine bRRtideOOsthdekyimk dgﬁlmhut ed

and |onaII substi t ut
o ﬁ‘&P&{F i‘-ﬂ%&%ﬁ”ﬂw@%ﬂ%ﬁl%\)ramdéf
C hﬂhgﬂﬁn@esiumdﬂdrﬂ&aﬁﬂ&rwlmagﬁ&fﬁﬂl{ BxSﬂIni\i}a n-()(ftﬁﬂlﬁédeﬁﬂna
SO a. co For nul a Wi t nar
Reéa}\]g ent n% ?\{' WiREgpe ﬁlrmaﬁ?ftg tg{é e5iee F’@’f]ﬁ”f’@l&f}?m%mmg
15 al fexiyPemtpigreanésinm dhkdride} @chbﬂopﬂmygmagn ek IiBMefhel-2-

2 s AaRER AL ol SRR SR QTG P

by one or

c 01?1'919%1?4 hropmylsrasnesivmdaorhigel Dodseylngiegium tadridde )%bc»-

O""'S

@Qsmﬁ%ﬂi'ondé" l-ﬁ’fc@eny@ﬁ&h@sﬁfn?&om NQopr fff)@:!l
pr ot ect Ed car oxy, to forma nesi um sa reac‘fmn
s dreridedAd Smathupropyimagpesi @ﬁéie@@ru@agp@mbrgmdpﬁe

20 O BEhyERIRBdsfit 116uidb; 1-kdiithacflechal @RMtayat e, aryl
a butratefna?gmk 4ha| obutyrate but yr ol act one,

a|112(§ﬁ“7 PIORYARRE {2-Miethyl Zmensprdimagnosiupy ghloride;
h aﬂihﬁ@ﬁﬁa@ﬂ@mﬁndnﬁe agmymhﬁdaﬁm 12drhid @ VityhAResAn ORNide;

op nal be.s ne, or _nor.e sel.ected rom

ol g?‘“%aﬂpsﬁlé%ﬁ“%. Hgp fé‘%vt'%?gﬂesa\*%f*@%?dédﬂ FyavEasrestap ehipride;

al Waylphgnegioy bromde, Allylmpgretien bedhideyisopropyhabmesipn chlaideed
25  Isopropylmagnesium bromide; Cyclohexylmagnesium chloride;

Cyclohexylmagnesium bromide; 1-Propylmagnesium bromide; ¥sobutylmagnesium
bromide;Ethylmagnesitm bromide; 2-Butylmagnesium bromide; 2-Propylmagnesium
bromide; Methylmagnesivm iodide; n-Buiylmagnesium chioride; n-Butylmagnesium
bromide; tert-Butylmagnesium chloride; and Methylmagnesium chloride fo form a

30 magnesiom sali;
reacling said magnesium salt with a compound selected from the group consisting of
alkyl 4-halobuiyrate, aryl 4-halobutrate, aralkyl 4-halobutyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more selected from the group consisting of
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car boxy, epoxide and cyano; separating and isolating

sai d conmpound of Fornula IlIl or salts thereof. 46 In
a 52d enbodi nent, the invention is represented by the
process to manufacture a conmpound of Forrmula Il or

salts thereof wherein: Xis hydrogen; Y is selected
fronthe group consisting of an optionally substi tut ed

un u ed al 5 havi froml .to.10 carbon atons,
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br Y n1de hyhnagnesi um
bﬁg%%lé g it na%né%luﬁgép ) | magnesi um

Isopropylmagn&emm chlonde Isopropylmagnesmmbronnde Cyclohexylmagnesrum
25  chloride; Cyclohexylmagnesium broxmde
1-Propylmagnesium bromide; Isobutylmagnesium bromide; Ethylmagnesiom

bromide;

2-Butylmagnesium bromide; 2-Propylmagnesivm bromide; Methylmagnesium iodide;

n-Butylmagnesium chloride; n-Butylmagnesium bromide; tert-Butylmagnesium
30  chloride; and Methylmagnesium chioride o form a magﬁe_sium 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 baloacetate, aralkyl haloacetate, and diepoxybutane, all of which

may optionally be substitated by one or more selected from the group consisting of
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brom de; Met hyl magnesi um i odi de; n Butyl nagnesi um

chl oride; n-Butyhnagnesiim brom de; tent

But yl magnesi um chl ori de; and Met hyl nagnesi um chl ori de
to forma 30 magnesium salt; reacting said nmagnesi um
salt wwth a conpound sel ected fromthe group

consi sting of al kyl 4-hal obutyrate, aryl .

- %*E&Q(nﬁa{d%g‘g’bﬂé%gt Ic%lawinﬁgl ob rate fj{}a};ﬂ)ﬁ%}ol a(ftone

ha¢admmea@>@deaaﬁdyado,epoxybutane aII of whi ch may

I l.ected f
s A T SR AR

al kenyl, acyl, nitro, protected am no, halo protect ed

5 car bOXhawm&ﬂEﬂﬁm olﬂ%gﬁrse&flt g‘gjfﬁlg?roc ol,ating
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sai d conmpound of Fornul a 51n a
5 IRFUERHER Geapeundiof BorpyladH of epis therepfphersirent ed by t he

PrReggeoba: nmanufacture a conpound of Formula 111 or
salts thereof wherein: Xis hydrogen; Y is selected
f r B SelRdedfrogn e tma peeisting of p1 eittionplly iswhstituled ussalvsadialived

Urgdng Fradnddo a0 kambon abas] g ah bRIBANysObskihta5RGRA ﬁkﬂ

and an_opt.i o bstltuted at urat ed al ky| 10
A RE PR 1O sasbongtony shppielessbidiot ot

s Ldpabnaﬂyl tubgkitiad atuisiad ﬂdvl aﬂ:ﬂoﬁaﬂy caminmg abbmlchayged
Lﬁgg | ed saturated al kyl optionally containing a

po ar Charged functionality; conprising: reacting
af&ubumnmn of a compound of Fornmula IV with a C}ignard

R f t
%Q%ﬁfgw%%ﬁlé‘g%ﬁd%"%ém oP R 10 SR SRR Rt Tt
ewmm@m@mmmrmﬂgm@mw
brcﬁﬂh@aﬁ ©-MethGptopbBERSR LT (EI!IX@J %@hpentylmagnesmm bromide;

~(2- Met hyl propenyl ) maghesi um
e Epsey

20

30

il W@Pﬁra@ﬂm%g@wmwﬁmﬂe hgiesEesipm

- C hkhiitié Gac- Bl@lﬁab@iéﬁﬁ&ﬁ)éblﬂﬁﬂan esi-Diie (ﬂﬁ})magnemum chloride; 1-

i I KL KIS K ”%%@m%pﬁ%ﬁgegﬁ@;
(Mnd@ﬂﬂ%kﬁmh@feﬁﬁw})}dﬁweﬁiy iuﬁfdhldﬁde n-
P TR T T N
1 Didenige; ﬁia@otmsylmagneklmmhldade Eydigerpignesiiunbonlids 1-de; n
P@Pﬁﬂ%ﬁﬁl’ b%ﬂnﬁglI&)ﬁ){ltgﬁdagnesium bromide; Ethylmagnesium bromide;
2-Butylmaguesium bromide; 2-Propylmagnesium bromide; Methylmagnesium iodide;
n-Butylmagnesiom chloride; n-Butylmagnesinm 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-halobuirate, aralkyl 4-halobuiyrate, butyrolactone, alkyl
haloacetate, aryl haloacetate, aralkyl haloacetate, and diepoxybutane, all of which
may optionally be substituted by one or more seleéted from the group consisting of
proiected hydroxy, alkyl, atkenyl, acyl, nitro, protected amino, halo, protected |
~carboxy, epoxide and cyano; :

separating and isolating said compoxind of Formula III or salis thereof,
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|

| sopr opyl magnesi um chl ori de;
| sopropyl maguesi unbrom de, Cycl ohexyl magnesi um 25
chl ori de; Cycl ohexyl nagnesi um br om de;
1- Propyl magnesi unm br om de; | sobut yhnagnesi um brom de;
Et hyl magnesi um brom de; 2-Butyhnagnesi unbrom de,
2- Propyl.magnesi um brom de; Met hyl rmgnesi um odi de;
n- But yl magnesi u ride;. n. But si_um brom de;
Cert- IR S PHeatah Souifors G Said LRI hes  am
c hﬂnmmfadﬁaret aacoﬁ@mmdaf Raxgnnia dil ansaBsthéresfedeinng sai d

um saI t with a conpound sel ected fromthe group
conS| §9I al kyl 4-hal obutyrate, aryl
4-Ya sebcted ﬂﬁm theareap angistind-offi arh quiticrajly attbetl‘aﬁbdlwwmé elbyle,

I r |l o
5 3bing £ORL 0 B BT Sl st o RS oLl 7
ophaving §10th1 ﬂg 30 sarbratafomst said Obyfomﬂlembﬂ“ﬁﬂ@s@eﬁt@t@% atd om
h(% Y RatfsRiRh S8 Akyl oé&nﬂfy%&&:hﬁg a PAS R Whrgedt! KYI
acyl, nitro, protected am no, hal o, protected
’LSepOX| de and cyan; separating and isol ating
- s 9 ound of Forrmula Ill or salts thereof 5Ina
54a enmbodi nent. the invention.is rep esen ed
10 prspcding a palrtiopehysosmpopndet Kormgiady tF?I?Gf r

Saﬂr&xﬁﬂie%ﬁhﬁ@énsﬁﬁi@'cﬁhmaylﬂa@l&kﬁﬂiﬂgﬁiﬂe (X i s sel ect ed

e I R P e
andﬂoaiae apﬁ;rapa]aialggesmmbﬂonwlseptomguasﬁmdbminidyj 10

a‘g’%?ﬂ%?ﬁ’i"g%ngﬂ nsa ut éig ’g‘gg%hlg)aﬂtn QS%% m%%:?);tqll'%ﬁ%n?%ﬂiﬁ
15 s ultride;treButagresiadthistity kadyiethmadnesiurs dreridert foga a

Jn%ua? Mm&f@rged functionality; conprising: reacting
stlon of a conmpound of Fornula IV with a

Crnea@nemﬂ meengaym saltatiteicerpound sqqoipthiomehegreypsonsisting of
C O 2 lnhidButRthne Moy mﬂatseafaeswﬁwanm%m butyrolactone, alkyl

n- Oct yl magnesi um chl ori d

( ;hamt:qﬁa}? Wbb@mwﬁg@u@ghw%%mpoxymme all of which
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25 Tn a 56™ embodiment, Ithe invention is represented by the process to
manufacture a compound of Formula ITT or salts thereof wherein:
X is hydrogen;
Y is selected from the group consisting of an optionally substituted unsaturated alkyl
having from 1 to 10 carboﬁ atoms, and an optionally substituted saturated alkyl

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

comprising:
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20 chl oride; 1-Hexyl magnesi um brom de; Et hyl magnesi um
chl oride; n Propyl magnesi um chl ori de;
| sopropyl magnesi um chl ori de; | sopropyhnagnesi um
brom de; Cycl ohexyl magnesi um chl ori de;
-Cycl ohexyl magnesi um brom de, | - Propyl magnesi um
" brom de; Isobutylnagnesiun1bronide Ethylnagnesium

o L e LRSI GRS

-chmnﬁndeﬁmgmawhyﬂnagne3|un1bron1de

t nes hl ori de I|n nesi um
c h o Fl % Péﬁg" or rr"gmrr“élgln es F@ﬂwudgﬁig?ge‘irl\% %nﬁmg of
magheist-ialnbutate, syt Hhabobotoris etalisll @Mltﬂmtymib butmmat:ma glicgiup

5CORgh |

4- hal %out ?mﬁfhalo @é'k ?@Lﬁgﬁg%ﬁ%} g]teg %%%ragl WP‘ Sie,
al Ry OPq?aﬂbd?@é'ﬂﬁt@ed grie ohmbroad ettt fom the adotqybonsxstmg of

- ha bRkl Ridoxy MIELL AERDUIN MRS Brordtlel afdino}Mhlo?
optlonally be subst i t by "One or nore sé ected from
th@“@ﬁ&dﬁ'@@ﬁ@ﬂ§ﬁ¥%g of protected hydroxy, alkyl,

al kphiyding 228 ¥blatin shifl Qompufit SFLRMIAN GQanshRLRe Prot ected
carboxy, epoxide and cyano; separating and isolating
said conpound of Formula Il or salts thereof. 49 In

a 55" " IeabTtknibotiineit Be infot@OH is @prdssntddayiRSR6ado Dy the
oce s, to nanufa i ue of _Formula Il or
LIRS 2P “&q§5g§§PBgﬂﬁnsqmﬁ§“§%lected

fron1the group conS|st|ng of an optionally substituted
unsaturated alkyl 5 having froml| to 10 carbon atons,
and an optionally substituted saturated al kyl having
from1l to 10 carbon atons, said optionally substituted
unsaturated al kyl and optionally substituted
saturated al kyl optionally containing a polar or
charged finttionality; conprising: 10 reacting a
solution of a conpound of Formula IV with a Gignard
Reagent selected fromthe group consisting of n

Cctyl magnesi um chl oride; (2- Methyl propenyl ) magnesi um
brom de; Ethyl magnesi um chl ori de; n-Propyl nagnesi um
chloride; |sopropyl magnesi um chl ori de;

| sopr opyl magnesi unbr om de, Cycl ohexyhnagnesi um

chl oride, Methyl magnesi um i odi de; n-Butyl maguesi um 15
chl oride; tert-Butyhnagnesi um chloride; and

Met hyl maguesi um chloride to forma

10
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magnesi um salt; reacting said magnesiumsalt with a

conpound sel ected fromthe group consisting of alKkyl

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

4- hal obutyrate, butyrolactone, al kyl halo acetate,

aryl hal o acetate, aral kyl hal oacetate, and

di epoxybutane, all of which 20 nay optionally be

substituted by one or nore sel,ected fromthe group

congi sting of protected hydr al kyl, al kenyl,
pretected am no, A , protected

carbox rde d oxy8eparating and isol ating

or salts thereof. 25 In a

alll or
tel| ect ed

proceEss to nanufacture 5
salts thergof wherein: X g
fromthe giotup co§5|st|no an optlonallyosubstituted
ed\al Kyl haviag ¥rom 1 to 10 carbon atons,
and an optionally substltuted saturated al kyl 30

' , said optionally

substf t ut ed un§atur%ted aIkyI optionally

substi Rysat W Optional ly containing a
pol ar o ge unc:lona ity; conprrsrng 50
reacti 30l ution ofta c » Formul a dA4tw t h
[ Fi e C ' magyresi um sal t ;

reacting gai d nagnesi um
fromthe p consi sting al kyl 4-hal abutyr at e,
aryl 4- alcbutrqﬁe, ar 4- hal obut yrate,

but yr ol act one, kyl 5 hal oacetate, aryl hal oacetatey
aral kyl hal oacetate, and di epgxybutane, all of which
may -:tronally e sdgstituted Yy one or nore selected

froathe "SH protected hydr oxy,

al kyl, 4 [, aCWl, protected am no, hal o,
protectJ ar boxy, “epe

i d conpound-

and c epara@hggﬁgpd
In a 57a

| a or
the i nve t|on i s

X1
- comprising:
reacting a solution of a compound of Formula IV with isopropyimagnesium chloride
to form a magnesium salt;
reacting said magnesium salt with a compound selected from the group consisting of
- atkyl 4-halobuiyrate, aryl 4-halobutyrais, aralkyl 4-halobutyrate, and butyrolactone;
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51 | ~Sxsl~ QAlkyl HOOO I \ s~s\ aAryl HO O x s\
/s X\ OGA kyl-Aryl HOOO sxs OH HOOO
conprising: reacting a solution of a conmpound of
Formula IV with isopropyl magnesiumchloride to forma
magnesium salt; 5 reacting said magnesiumsalt with a
conpound sel ected fromthe group consisti ng of al kyl

4- hal t 4 hal t | k
- R BBk el ooy Priant s &1 Gt pesets ere

i solating said conpound of Forma I X, X, XI or X or
salts t 90 mbodi ment the invention is

i,N 8t h
repr esen ) %mboflﬁbemp?l op 5 TeptgsERy thepreceisdhpound
of mamriraa bdnipbuncbﬂf‘!?pmiﬁé}dﬂ XMW, Xt orSell ossalibieeed 1 \

2L
Sral e

s

0-Alkyl-Aryl
HO . o/\[/

5

0

. OH
HO' 0/\"/

0
comprising:
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5

.10

15

20

O X1l s\ /S\V o. 5MMW\ s\ /sl \ HOOO Xv Y X
HO O 0 Xvi conprising: 53 reacting a conpound of
Forrmula IV with isopropyl magnesium chloride to forma
magnesi um salt reacting said magnesiumsalt w th al kyl
hal o acetate, aryl halo acetate, aralkyl halo
acgtatei and al kali netal halo acetate; 5 separating
and isolating said conpound of Fornula XlIJ,, V, XV
ofeagiiyp 2 semipend of Forpap Bofith ﬁﬂ&%@?ﬁgﬂ%@ﬁ%ﬂ’:‘%@ﬁﬁ?ﬁ%ﬂ

iﬁgﬁggﬁ@@ﬂts represented by the process to

manuf act.uré a conpound .o f Formul.a XVII, or Its

t Frafipg paid sagnesiumyest WﬂtjllwE Joetyls, %ﬂﬁf}ﬁ‘-"g‘ﬂﬁgﬁ“ﬁﬁ
haloacetats, and alkali metal haloacetate;
separating and isolating said compound of Formwla XHI, X1V, XV or XVI or salts
thereof.

Tn a 59 embodiment, the invention is represented by the process to
manufacture a comopound of of Formnla XVII or salts thereof

cOmpIising:

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

reaciing said magnesium salt with diepoxybutane;

separating and isolating said compound of Fornwula X VI or salts thereof.

In a 60™ embodiment, the invention is represented by the process to
manufacture a cémpound of Formula I1I or salts thereof wherein:
X is hydrogen
Y is selected from the group consisting of an opticnally substitited unsaturated alkyl
having from 1 to 10 carbon atoms, and an optionally substituted saturated alkyl
baving from. 1 to 10 carbon atoms, said optionally substituted vnsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality;
comprising:
reacting a solution of a compound of Formula IV with a Grignard Reagent selected
from arylmagnesium halide or heteroarylmagnesium halide to fdrm a magnesium salt,
‘wherein said arylmagnesium hatide and heteroarylmagnesium halide may optionally
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reacting a conmpound of Formula IV with

i sopropyhragnesium chloride to forma nagnesiumsalt;
reacting said magnesi um salt w th di epoxybutane; 15
separating and isolating said conpound of Fornula XVi
or salts thereof. In a 60a enbodi nent, the-invention
is represented by the process to manufacture a
compound of Forrmula Il1 or salts thereof whereip: Xis
hipe raiéinted bpong ar orsstlacieddipat the grotm eongiFtg pF RIBKLFS t i ng

O oy i ROl pOREA i, DS Bl bk hotechiavi ng
fromi’to 10 carBon atons, and an optionally :
seboxL ut ed saturated al kyl having from1 to 10

Ci’il s%f&%e;sﬁﬁéﬂ}t?&ﬁhh@%ﬁ%&uﬂd &Leb@t &ﬁ?m&}ﬁ?rdahp%aiskidﬁ}fgtl ofd
al kyl "and ~optionally substi ur a

o A AP EOR o AEHLP A § el e urolatond, kot
f WA hde@iRa hivi Baloaddtats; Rlkyl Inioagrsid, eaiclidpogybatassohiliofiwhichof  a

d of Formula |V wiih | R "
S arbapenaly bR R RE R T e L0 e S Eikising of

i0

.15

20

25

30

hek @by torg Biksl, slkenya iyt eittoopibiseted aninabdevirderedal t

wherei n said aryhnagnesi um hal i de and
hé?@?’&’a?@ﬂ"ﬁgéﬁié'%’m hal i de may optionally 54 be

S Wsmiriting trelisdiating seed cnmpounden! Fotoen QT faltethereple gr oup
consi-sting of protected hydroxy, alkyl, alkenyl,
protected acyl, nitro, protected am no, hal o and

pr ot eclmew6]*eebidimgot, thasavantionss EpfesenpA SRS PIGEW t Wi t h

a mgﬁ% 04 Q4 BofGABSISt i ng of 5
a'Itﬁa% - %%@h?&?g?@ﬁg@%ﬁﬁs hal obutrate, aralkyl

y

4-%uhgdegsy at e, butyrol actone, al kyl hal oacet at e,
Y sl ol il st

i epoxybutane, all o i,ch™  may opti.on
s Uigsing frgmd o B9 cham apms, g @ %Oﬁ@gg"%‘?‘ﬁﬁﬁt%?“g?% D
c Qﬁfiné toRA 1910 ciiboRtaasispaid blﬂﬁidﬁﬂ%y substinktsd ynsairitedalkyl and
acyl, nitro, protect m. no,. hal o . pr cte
céﬁﬁ@%@?m@ﬁ@%&ﬁ§&5ﬂ5£§§§ﬁfKTﬁbggﬁara?ﬁﬁgggﬁggﬁﬁglating
S augktieaampgund of Fornula 1H or salts thereof. In a 61"
enbodi.nent, the invention is represented by the

pri§C®EE" 5 npanufacture a conpound of Formula 111 or
S akicting hermgpindéiFomind V3t 1gretidisagent selected from the group

consisting of 3-Chloro-4-fluorophenylmagnesium. bromide; 3-Fluoro-2-
methyiphenylmagnesium bromide; 5 -Fluoro-2-methoxyphenylmagnesium bromide;
5-Fluoto-2-methylphenylmagnesium bromide; 3,5-Dimethyl-4-
methoxyphenylmagnesiuvm bromide; 3-Fluoro-4-methylphenylmagnesium bromide;
3-[Bis(irimethylsilyl)amino]phenylmagnesium chloride; 3 ~Thienylmagnesium iodide;
3-Fluorg-4-chlorophenylmagnesium bromide; 3.4,5-Trifluorophenylmagnesium
bromide; 4-Methoxy-2-methylphenylmagnesiwm bromide; 2,4-
Dimethosyphenylmagnesium bromide; 2,3-Dimethylphenylmagnesium bromide; 3-
Methylphenylmagnesium chloride; (4-methy!-1-naphthaleny)magnesium bromside;

' (3-fluoro-4-methoxyphenyl)magnesium brbmide.; 2-Chloro-5 -th;'enyhnagn&eium
‘bromide; 3,4-Dimeﬂ1j1pheﬁyhnagnesium chloride; 3-Methyl-2-thienylmagnesium
bromide; Pentamethylphenylmagnesium bromide; 3,4-Dimethoxyphenylmagnesium
bromide; (3,4-Dimethylphenylymagnesium bromide; (3,5-
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15 Y is selected fromthe group consisting of an
optionally substituted unsaturated al kyl having from
1 to 10 carbon atons, and an optionally substituted
saturated al kyl having from1 to 10 carbon atons,
said optionally substituted unsaturated al kyl and
optlonally substituted saturated al kyl optionally

ol ar or charged functionality; 20
?f’bﬁﬂ"&? ﬁg“?ﬁ?‘g%’ﬁ‘ ozudes (intiumer3 wrethriphenyDmagnesivint h a
Gb@nﬂeﬂs Remg&mphagh@@ﬁ@ﬂmﬂ;r@,mdgmfg@oup consi sting

f b d
o s B R S it o bromicde (4-tert
5 Bhlgrbhmyﬂmﬂ@bdnmyqohﬂl&yi mmitﬁ@ﬁdxsiﬁﬁebﬂﬂﬂgn@ﬁlm bromide; 3,5-

5 3, Dl R g R et st
g i t [ auyﬂthgn?s(lz e a nﬁﬁ)thyl)%ﬁm(gﬁ de;
e
- 3- Woméste(34-= mmpfbﬂg@nﬁmmmmmmmmlphamnﬁgmsxm
T

rbmgﬁ&gmﬁb&&im%@herﬁilﬁn%%% umdBr(om de; 2,4

hox met h

| 10 D| H@%ep ngqq@gp Bxopide; i @ﬁlﬂ@enylmagnesmmbronﬂde 4-
ﬁﬁlﬁfo%@qﬁ@?'xgﬁhgﬂe lﬁjx?hroéhd%%

magnesi um_ch
‘E&P ﬁ?ﬁ%ﬁ‘ﬁi@ﬁ umbromde (2-Methyl-1-
( a@mﬁmmﬂa@ﬁw h@mﬁﬂefﬁgﬁ&?ﬂé?mm:&&de 2-

2- %ﬁ%@ﬁ%ﬁ%ﬁ% %n y&tgagnesmm bromide; (4-

_'15 3 -IMptrdpyiphahylinh ety By RedeL mmmdwym&t&gphmyhmgnes;m

ge'ﬁ(t" e hlﬁ %O;I)h% oy Wﬁﬂ%eSI @ﬁmﬁﬁr O(g:l\gq%qogg:henyl)magn%mm

( S)Im 'Pémwm‘m it eNethnxsiphasi)asgnesitid blondkd; 4-
(4 FI uarﬁo‘aﬁ@ﬁﬁgﬁ@ﬁ%ﬁ enyﬁ%&f@;&;hg g?nenrﬁlm%g‘;%smnagmmde @

B mmngoﬁmuctéqrmﬁa,da 25'I‘cﬂylmagnesmm

? IE’S%‘%E? ‘S%“%ﬂ?%%a%éﬂﬁﬁ% B P oo A A el

bro&RgRs 1-NepibatgnyismagessippHisaideigYebylpheniimegrestem dBpfide; 5
DifH1ik06 ihadyBRdbh SRGTE S hntdd) 1

- 4-Chl.oro ({:@ nesi um ch%%%gmn%%mondte Phevh?agmmum _
ngbqwlg |BJ§) IKiERTugRbronde to form 2 magnesiur salt;

. (Nieabﬁigh;mi ‘jnaéne@ﬁﬁb Sty ngf\ﬁm&ﬁdmect@& £26th €8 grodp consisting of
25 AR, P e o b elebmorat, butsrolactone, lks
( BﬂsmaamﬂmmpmmydrmWﬁm 4 AFbSiGbutane, all of which
( %ELV%MH)% rs]é{bseitugg gy one or more selected from the group consisting of

protected hydroxy, alkyl, alkenyl, acyl, nitro, protected amino, halo, protected
carboxy, epoxide and cyano;
30 separating and isolating said compound of Formula I or salts thereof

Ina62™ embodiment, the invention is represented by the process io
manufacture a compound of Formula I or salts thereof wherein:
~ Xis hydrogen;
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chl ori de; 4-Fl uoro-2-nethyl phenyl magnesi unbr om de;
(2,5 10 Di net hyl phenyl ) magnesi um br om de;

m Met hyl phenyl magnesi um brom de; 4-

Et hyl phenyhnagnesi um brom de; 2-Pyridyl magnesi um

brom de; 4- Phenoxyphenyl magnesi um br om de;

2- Napht hyhnagnesi um brom de; (2-Methyl -1- napht hyl) mag
esi_um brom_de; 2, 6-Di net hyl phenyl magnesi um br omi de; 2-
Et FyiF firsted ERmdhecs P pransiting)ef.an optionally substituted unsaturated alkyl

4- ﬂaa»mgwdns DicabRABBY Rag &ﬁeanlémnam SABotitrhtélt shArated alkyl

| sgpr.op | ) magnesi um br.om de;
Eg‘w%ﬁ R b TR —————
ByiijoteTR GRS HIRfIN0@Hd Iy containing a polar o charged
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5 gfnﬁié - Met hoxyphenyl ) magnesi um br oni de; 4
(chmqtﬂsyagam no) phenyl magnesi um br om de;

or S RRARRELLBBURIY P o G e ol R R

br ownisidiEng @éﬁt%bﬁhﬁ%mblhwﬂmgmeglenﬁm broatidegl ¢-Methoxy-2-

LRSI RARG S D ARSI Bhandmaencsim hromides 20 | -

10¢ hpmqﬂﬁ@henylnnﬂnmmbmgrdﬂﬁwgﬂmmhmmmwmde 3,4-
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: and ( pheny y%amﬁglgll]um tg %Ern?rlgf gng%ehg’gi um
s @ﬁr@ﬁtwylmmﬂ)mmbm@lde
s et ) szeﬁu&ﬁaﬁg Hegy 1l a@eﬁuﬁ%&a@t (A& BltylpkedyBinhdn¥diom

4- rate, aryl hal obuttate, aral kyl
E@P@g iP&@OWWP@&%%@O%@@MW@%W@m
15 ar Womfie] (e a@mgpmym&lﬁa&r@ﬁﬂat(@m Qnyl)magnesm

%@‘ﬁ% Lf?é 35}*5'9“@;&‘]& 25‘5%%@%@%%? élgw?bﬁﬁ %nagp%sw&l

c obsingit; M@thﬂﬁhenﬂmmtzﬁdrdmwhj O-PYsnodsipkytylmaahdenybromide;

R A
i sbomwpﬁpgerwannmmmmudeos ABGathyldnedidyphengimagmkiis
20} Q8080 o MRl ARt G 1
Ielﬁfb*pmheayl pnagnesiurg bromile; (M atyiphalybme goesivndg bgoniige r ogen
opt m@sﬁﬁ bidthide: LT EIAG AN GARS u%@@%@{.’vﬁ

subst it ut ed unSat ur at ed al k rom
ghloridey éﬁ%ﬁbﬁsﬂ%@h@l rigp; gndy %%ﬁm%ﬁam§IM9 faaed

M@ﬁ@gs a# kyl having fromlto 10 carbon atons, said
optl qnal l substituted unsaturated_al kyl and

5 ol i ecarmermad elpoisd Rym esyarougreamsisiing of
COﬂﬁYa"-ﬂﬂﬂ@ltﬁat@@b@ﬂ-h@bb\ﬁﬂa&r &4EY1 4-halobutyrate, butyrotactone, 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 I or salts thereof.

"i

In a 63" embodiment, the invention is represented by the process to
mamifacture a compound of Formula 111 or salts thereof wherein:
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5 functionality; conprising: reacting a conpound of
Formula IV with a Gignard Reagent selected fromthe
group consisting of

3, 5- Di et hyl - 4- met hoxyphenyl magnesi um br omi de;

4- Met hoxy- 2- et hyl phenyl magnesi um br om de;

2, 4- Di met hoxyphenyl nagnesi um brom de; 2,3 10

Di net hyl phenyl magnesi um br om de;
3-Xdketidrbgegheny| magnesi um chl ori de; 3, 4-

I
e T e —

3, 4-
Dlhﬁfmlm@@@@ malrﬁﬂaﬂaag plams. and Byoptipnglly substiited saturated alkyl

( %3%35&5@1 hyidPhgsey La);ﬁmgm SitiepAI s QBEifked unsatirated alkyl and

6- Tetranet hyl ph mag esi unr om
5(4’19't1 tptpraiiat PRAHY CONATHI PO (iiﬂ r charged

2ﬁ§m@mﬁ§@hoxyphenyhnagnes|unbronlde
3- thhoxyphenyhnagne5|un115 brom de;
(Smﬁwﬁﬁﬁ%thylphenyl)nagne3|un1bron1de

AWk doaipemidl of B&g:mESV twith aChigard Beggent selected from the group

Bt e ey ——

10 -hﬁsﬂﬂd: pmwmmlm&m (Z—Methylphenyl)magnesmm

> @ﬁ?@ﬂﬁ%ﬁ%ﬂ%ﬁ%ﬁgbg&%ﬁ %}ﬂla'g)henylmagnesmm bromide; 2-

m@ﬂwfm@mhewﬁn@ﬂﬁwmﬂemymwm bromide; (o-

3%ﬁ8%§$ﬁf@gﬁ&§h Xyp gﬁhqu ng%?ﬁﬁynummgzﬁf

( d\dm&txmb@pwm%}% N %@P@H m%ﬂ%r‘?ﬁ’&ﬁ%"s?um

15| 0151:11 Céim VRbpexyphepph iuﬂfﬂhibhﬁéﬂPﬂ@,y]magnesmm
thyI henyl)nagne3|um NES|t{nagneS|um
mch PheaY e ghstHA Do CE? &éﬂagnesmm s
4- bﬁmmwﬂ BcorGftutd $et&tedeﬁﬂbdmn:e$ustmg of

chlorlg@ﬁ¥and aﬂggxwﬁgg?fs'Hgggamﬁggﬂmkidﬁ& “Wrh a

Z W , S Rldaesatd, mﬁlhylhlfaEa(gztam,l padobepskybiriang albbfwlachkyl
al o e al obu r
20 4 s Qo B e SpaR Se e Bl R g consting of
argtbte(hai lydmet,atkgl, aikersl, kapl, nhim| proteted anniv, halndrotected
epoxyh .of which nmay optionally be
%§{E¥q?%%& %%e ’or nore selected fromthe group
coaegaramgngd mlanqsrs@ﬂ ecmnonnd f §pranue e gais theggpkeny |

acyl , nltro protected am no, halo, protected 30
carboxy, oxi de and cyanqQ; separati.ng and |solat|ng

25 sai d cétrri») rranbe ey e Angenfipn is gpreseiaddY tFIEE 0 | n 4

6 3nhBRhar FRAbudIREFirAMBM bR HeredWhasRNt ed by the
process to . manufacture a conpound of Fornmula IIl or

saKishydeesof wherein: 57
Y is selected from the group consisting of an optionally substituted unsatarated alkyl

having from 1 to 10 carbon atorus, and an optionally substitirted saturated alkyi

30 having from 1 to 10 carbon atoms, said optionally substituted unsaturated alkyl and
optionally substituted saiurated alkyl optionally containing a polar or charged
fimctionality;
comprising:

58




Xis hydrogen; Y is selected fromthe group consisting
of an optionally substituted unsaturated al kyl having
froml to 10 carbon atons, and an optionally
substituted saturated al kyl having fromi to 10
£arbon atons, said optionally substituted unsaturated
al kyl and 5 optionally substituted saturated al kyl
optionally containing a_polar or charged
A £ g s o gl s e o o
Fo coAdisBag afe.vma&my@e@]m@g%@ﬁﬁh BRASRM MEALSPh&H AT

ti t hyl phenyl magnesi um ch orlde
gfou ide; %ﬂ% Fr%?@‘ﬁ%ﬂﬁﬁ’é%?%ﬂ dg - ewingenyimagnesium
W@Im@ﬁﬂoﬂﬁlﬂ Phenylmagnesmm iodide; (4-

5(25"%3{ gﬁ'&ﬁ?ﬁn l g}%[}esn %ﬂl WW%‘MP%&@ um

br ﬁ‘niyﬂmgnﬁtunﬂirhyidﬁhdﬂgﬂlﬂﬁ@ﬁﬂﬁﬂamﬁhﬁﬂbﬂﬁé PHefiylhnSgnesium

opr. m
p g%/pﬁlenyﬁg"% &si Jb 1 demotgm%’ﬁ’mf”ﬁﬁéﬂem um odi de,
( 4reammud thﬁdﬁm&e&%uﬁmelﬂaed from the group consisting of

Ak OGRN LPOIRS L BRSSO BAD SR
10 pribsigdcrteig e palniceistal walksd balomidicRhd dipb e alﬁmfbahmm de
t OmbaP b FRoRITHE BEREMT 6Rbde: op ESASHLA LAk B fle gﬁggsﬁ,% & of

"W th a conpound sel ected fromt roup
al Reptecied hyrosp Al alkenyl eyl nitgo, mt @maapehalcapratemyql

4 m&p%ﬁg@dcmgyrol actone, allcyl hal oacetate,
hal oacet at.e, aral kyl hal oacet ate, and

?f Fped fretating spud semmgynd pf Enomla 1 enselisdheasaty be

1ssubst|tut ed by one or nore selected fromthe group

consi s rotect ed hydr ox al kenyl ,
acyl , h? g% e @amé{m Bisr @8‘“‘%%’&?"9@?‘?&
C annbrantaeturepaxipdedaf Sorapti T or Sabtp therbf wigeetid 1 SOl at i ng

S| uynd of Formula Il or salts thereof 25 In a
6?5%%@;0%% rment, the invention is represented by the

- pr¥éoeiscediromtheigiap censisting quppﬁmﬂlyaﬁbsﬁmmuthtﬁ adicyl

20 S & %!ii [sels
%@ﬁ?ag{@ggog%ﬁ% st hggﬂ %?Qéﬂ, fslﬂ%s y su ut ed
u riEing famddo 4P kagbon abnangi saigl omtlmaﬂly subgtitaied waativeted anqdraad

anghiiai® Rits@RRh bafurPsiky b &Qlfﬁhﬁﬁ%
2%. ng ?rom to 10 cgybo%ﬁ at ons, sal 8%%%&% %Q
SLFB%‘F'P éd unsaturated alkyl and optionally
S Wasiphitig-€ed saturated al kyl optionally containing a
I h
25 p(}ea%{mgaco(l:npao (%'Formularv with a Grignard Reagent selected from the group

consisting of 3-Methoxyphenylmagnesiurm bromide; (o-Methoxyphenyl)magnesiom

ﬁnc‘

bromide; and Phenylmagnesium chloride to form a magnesiuvm salt;

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

alkyl 4-halobutyrate, aryl 4-halobuirate, 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 comnsisting of

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

carboxy, epoxide and cyano;

separating and isolating said compound of Formmla II or salts thereof,
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functionality, conprising. 58 reacting a conpound of
Formula IV with a Gignard Reagent selected fromthe
group consisting of 3- N@thylphenylnagne5|un1chlor|de
3- Met hoxyphenyl magnesi um br om de;

(2- Met hyl phenyl ) magnesi um chl ori de;

m Met hyl phenyhnagnesi um br om de;

(o- Met hoxyphenyl ) muagnesi unbr om de;
Phenylnagne5|unlod|de (4 5 Met hoxyphenyl ) magnesi um

br omi deln a8 drbltodintent) @ yveRivg RaSHrsEIRT Bithélfroceds to

! hpoél? ]@%S%F&‘Eﬁyp‘{ﬁﬁg ne@%ﬂ%%tﬁﬂ?%ﬁfggpxw nesi um

Phé&nylyisagaesi um br om de to forma nmagnesium sal t

5 (rag%% e egrﬁg%p con I StlI ngQ(LfIfan\A%t?DEalﬁr sﬁgﬁeg%g%@%ﬁéb?

ar having froa bie0carben atenss ridyain ogttidwallyoso bttt saiprated alicyl

£ oo, Pl AARNF 8 et ot ol et

al poiipaliisplstituted aterater alfed opjonally eolsininstapoletotshareeie or

mofgetiRkiget ed fronthe group consisting of protected

hydr oxy, alkyl, alkenyl, acyl, nitro, protected anino,
10 h o $PTSAg oct ed carboxy, epoxi de and cyano;

s efa;amg b BgnyRRa éFFolmild IVOwBied Gngﬁmwdgbﬂt &fectE@ﬁ&thé ghdub

AR 9B el Ao i
rrabmlﬁmle;md Eh@yhﬁgmwmmmﬁdé:ﬁfdmi aAndghdsivdi saBAl t s t her eof

_ | dr 0 IS s m t he grou
conS| S?I an optVYrg]haaﬁo Woué'g B@W@%‘P?&gﬁﬁg‘ﬁ’c‘iﬁ of
15 g 4kl 4- hzbblttﬂ‘aﬁe;@ylﬂfhahbdl’tﬁt@ ariﬂ&yl@dfalm)ﬁtyﬁtephﬁymlaﬁdleﬁzﬂkyl

(F)Ha% 85@%%’ b %Eét&tyt S a| ?1 aa?'ﬂ}kly ﬁ%bélF 'ﬁ{] giawﬁl%m I

u riSan Qptionaliy baﬂﬁ;ﬂmtamv ong px mcm adlécied Sobrathd gm@emnsmung of
S Arbie AL AR Wiy P Rk aé;h,mmcoop&aa@a iy v ﬁ%. A%

charged “functionality; co
cdi‘?‘ﬁ’@@h&l’%‘f eppd PG |V Wit h a Crrl gnard Reagent

20 SekpfARE add iR 8x @b RMRundC @ RSinSld W% Sfits thereof
: 3- Met hoxyphenyl magnesi um br om de;

(o- Met hoxyphenyl ) magnesi um brom de; and
Pheny | IS sidsodiabi Ghd ilfentiéh if RipFERiddBY BRPrdERs A T ;

manufacture a compound of Formmula IX, X, XT or XIT or salts thereof
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reacting said magnesiumsalt wth a conmpound sel ected
fromthe group consisting of alkyl 4 hal obutyrate,
aryl 4-hal obutrate, aral kyl 4-hal obutyrate,
but yrol act one, al kyl 30 hal oacetate, aryl
- hal oacetate, aral kyl hal oacetate, and di epoxybut ane,
all of which nmay optionally be substituted by one or
nore sel ected fromthe group consisting of protected
hydr oky, al kyl, al kenyl, acyl itro, protected am no,
protected carboxy, oxi_de and cyan; separating
Wafbis ormula I'll or salts
th enbOolnent t he |nvention i's

i _ ufact oaamipound
of Eg 3 P whe s hydrogen;
5 Y'i's seltected fromthe group conS|st|ng f an

aturated al kyl thaving from

gro cQ ting

de,
brom de; and
o forma magnesiQum sal t;
[T with a conpound sel ect ed
fromthe group nsi sting ‘of 15 al kyl 4-hal obutyrate,
4- hal obutrate, araikyl 44hal obutyrate,
: aIkyI hal oacetlate, aryl hal o acetate,

‘ i gpoXybut ane, all of which
gd by one or nore sel ected

[ protect ed hydr OfYuyt-Amt
, 1ot ec a , hal o,
epoxi de and cyano; 20 {eparating

and i sol at| ng said compound of Forrmula Il1gor salts

t her eof . \ a 67th enbod¥ngnt, the invention is
representediby tBe procéss*to manufacture a conpound
of Formula 1X, X, XI or X | or,salts thereof 60

Pt .

0

X1
comprising:
reaciing a solution of a compound of Formula IV with a Grignard Reagent selected
from the group consisting of 3-Meﬂ10xyphenyhnagnesimn bromide; (o-
Methoxyphenyl)magnesiom bromide; and Phenylmagnesium chloride to form a
magnesinm salt;
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anikyi I'\'S "SI \ HoO \ s\ /s \ atuyt HOo0 O
x aAlkyl-Alyl Ho O I\ s\ /sl \ OH HO X
conprising: reacting a solution of a conpound of
Formula IV with a Gignard Reagent selected fromthe
group consi sting of 3-Methoxyphenyhnagnesi unbrom de;
(o-. 5 Methoxyphenyl) rmgnesi um brom de; and

fggc%&n%s%r&ew um chlélg e to lfw%r%%”gga nesi um satﬂwal
g r dalpbwyrais) 81’1|4riglobaﬁty1albkayﬂk544-hhiahmﬁatb )anﬂibﬁyrohﬂyﬂe ,
out P AP M cfuinf G kot BPL AR K3 30 o R orls et

of Formula IX, X XI or XIl| or salts thereof 5 In a

56811 erhodiz®Bitog &Efﬁe &ﬂﬁ@%&&g@&ﬁ&ﬁ%ﬁg @ the

process to manu act ure a C
XI Wanvfyctwe axympaypd afformants Ktk &3‘( b4 erm.rialwttamﬁw HO

iy

HO
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O ~/at~ryi Fla o' lon MW 62 I~ SKs I~ HOO xv
| ~sxsi~ ,OH HO a XVI conprising: reacting a
compound of Forrmula 1V with a Gignard Reagent
selected fromthe group consisting of

-3- Met hoxyphenyl magnesi um br om de;

10

(o- Met hoxyphenyl ) magnesi um 5 brom de; and
Phenyl magnesi um chl ori de to form amagnesi um salt;
reactifng said magnesium salt wjth.al kyl hal o acetate,

ary aloacetatg, ar%IIcyI hal4 acetate, and al kal i
. i solating said

conpoun- XM XV or XVI or salts

t her eof a 69" enbd , t LNV enbiAm-Ard
repriggenteg by the proces @ﬁ%ﬁ?abﬁf?é a compound
of Formul a] XVI1 or salts tlhereof sus x0 O OH XV

‘comprising; _

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

Teacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aratkyl
haloacetate, an_d alkali metal haloacetate; A

separating and isolating said compound of Forrmula XTI, XIV, XV or XVI or salis
thereof

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

comprising;
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'10

15

20

25

30

conprising: 63 reacting a conpound of Formula IV with
a Gignard Reagent selected fromthe group consisting
of 3- Met hoxyphenyl nagnesi um br om de;

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

Phenyhnagnesi um chl oride to form a magnesi um sal t;
reacting said magnesiumsalt with di epoxybutane; S

se arating and. isolating said conpound of Formula XVII
RaGPE b it Yoommia Byts Csmmor chent sleeobm iererspn
i smmmsémMobyphéﬂyﬁnm&ﬁﬁS&oﬁﬂe (BB R R enesium

11 Itsthereof V\hereln Xi's
h;%gogghanSEBm% 'élfne%'} ?Fﬁﬁat‘F?@ﬂ"g‘“Wtcona sting
ofreauhngapmdmmbdnynsa]tb;aﬂmﬁapbmumat urated al kyl having

s Bkl Ead i aREDAR oBhaTRy o For B Bl ot G e 10

car bon atons, said optionally substituted unsaturated

al kyl gi&‘&jm“%%b&ﬂa@:h o BT & Wt o BB R SR

optlon 'y contalnihg a
URETTasiyE 3 ogpound Oﬁﬁqmﬂlasm ngsalwihaeafwhgrem conpound of
qugljlﬂy&-(}bé,{’ with a Gignard Reagent selected fromthe
up . consi sting of arylal kyl magnesi um hal i de,

ry sEPIRsA oA %mmwmg@émmmammwwmum
h aiahﬂgfrbﬁ 1HO10%aRolBBAR Sinll R &ﬁbﬁaﬂy Ahtlsrithifoq WAL G SR

o |on be substitut ed oneé or nore sel ected -
éF%{Pme‘iﬁ?ﬁéTogﬂﬁq oawonpl}www wetgted Sk and
a'dﬁﬁbﬂﬂmﬂﬂl}/tbd saﬁiﬂ&ﬁﬂiyﬁ?t@ﬁﬂ[ corBdihih Pa pRErQt StRE

a r%]i‘aﬁ%io and protecte car boxy; reactl ng said

rra%’h g salt with a conpound sel ected fromthe group
ca:nmpmﬂgng of a saturat ed or unsaturat ed al kyl

o b PuRlastO R Al ot Resbuprecsd i B rovo

arcyﬂismﬂw @andﬁibﬂmagngmumlhéﬂb Lméﬁﬂe’dﬁmawgm@haﬁdeaﬁml and
f whi ch
t'i onaﬁhﬁglea{'msu St #ﬁ%ggm%%%%lé b Ghs%?yl ; glgw
BB frvstEtegPIOMms o Batsisdedteddrand thp g@tqeamssj:mgy)ﬂpmteytcdr
ahﬁ‘d&hxy ﬁlésl'i eﬂ%hyl, Erotbeed :ﬂ:!yﬁ 55&0 r%&t@éte%%xﬁ& /i1 511% roI%ecte%

prot ect ed car boXy, epoxid cyan Separa I'ng and
|§ﬂ?%9}ng sai d conmpound of Fornula 1l or salts

t ReeB@lsaid magnesivm salt with a-compound selected from the group consisting of a
saturated or unsaturated alkyl halide, salurated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or nnsaturated alkyl-O-sulfonyl atyl, 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 hydzxoxy,
alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano,
separaﬁ_ng and isolating said compound of Formula I or galis thereof.

In a 71* embodiment, the invention is represented by the process to
manufacture a compound of Formula 1T or salts thereof wherein:
X is hydrogen;




30 In a 71'L enbodi nent, the invention is represented
by the process to manufacture a conpound of Fornula
Il or salts thereof wherein: Xis hydrogen; 64 Y is
sel ected fromthe group consisting of an optionally
substituted unsaturated al kyl having froml to 10
car bon atons and an optionally substituted saturated
V|nc%£ron11 to 10 carbon atons, said

opﬁ/ o S5 TEa¢ 1P OUPLAE 9 AoRReDal . okgbutedrsaturated alkyl
Op et dry 1 ﬁM)SdaibbﬂEtGﬂs SAd 4 ﬁ&ﬁﬂﬂdﬁéﬁﬁut%h%l A1
contain l%ﬁ’o'g%{) charged fimetionalit
compRriia s ® Rion fiyms, b koo rimsd R dlst anda
G iogtizmelty sdbstityael satmehed alkgichplisrany &dmuﬁﬂdg%ﬁalax 6:0dRddesd | NY

. gof ém%u t hyl benzyhnagnesi um chl ori

, chl'or obenzyhuagnesi um chl ori de;
2, @lﬁﬁrsiﬂgorobenzyhnagnesi um chl ori de;

2- or i
2, Eéa%ﬁr%et %iﬂ mag n es | u A %ﬁ “dlgéagem selected from the group
3- H¥W2§fmbm&mdﬂmde 2,6-Dichlorobenzylmagnesium

4 BOTRDE RN IRARESinhi: _
QFﬁ%&ZW et hyl ) mag es| umﬁ]ﬂ]ﬁ%tlﬁ’)Sde Z-Fluorobenzylmagnesium

103 deuneth .',;v‘- 2% psiink ehldride:: 3-B1‘0mobenzylmagnesmm

. .

( bﬁn%ag‘r:}?bl rragne3| um brom éllggg W%%&%%ﬁ% rragneS| um
o P AR RN oS LoD b Tl B s cipride 3

Nenfnﬂobaﬂﬂwag@ﬁﬁﬁwﬁm& BInpfitoRbenzy¥RiDiRe AdoapBgnesi um

MJ 3@ Chl oro enz I rmgneS| um chl ori de; 2-°
8&1 ]391 FHMFTP Eeﬂz}’ esimmn chlonde 2-

15mmmbmzﬁmggekmgﬂaﬁ&d;m%meﬂu@‘&na dIRIAZ IR QESI um

ch [ Phen neS| um brom de;
Fl %@rrgg%’ﬁyz‘élf’ ﬁ‘&ﬁ“ﬁ%@y Rit:t Filesideim
br mmmxuﬁhhlondﬂ; @hmamrgﬁ}iﬁdguéﬁtmﬂbrﬁﬁﬂdé@r and

2- Rl 98 egzﬁmLJnu '-_ut,iﬁ&%d\é RESi um ¢ 20 to form

a magnesiumsalt; reactin lsaﬁn u salt with a

c drpeabrizdmbaetied ciledle widé- cgﬂcwp ﬂambmyhn@lemﬁm ahloride
20 Sab WAl ARt \Sft urated al kyl halide, saturated or

unsaturated al kyl-O sul fonyl alkyl, a saturated or

urfeastiog ﬁ%@ﬁa@w@% S@V@mlaﬁ@ﬂmun@uw}ﬂmd &omdha grapadnsiting of a

uneftdak a&aﬁ%amd |an<§}haﬁ&‘e¥ Setur @B, %m%ﬁﬁéiéd%k?ﬂ

unsatur epoxi al | of V\/nIICh rray optl o%{]}f?nlgjgl’%

o (i BBt etk Sreonsiom ot os seid albiigd-

C ciayd] il laRgu@ied pf @isAehed eﬂﬂﬁ(ﬂé,%)éf 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 11 or salts thereof,

ok

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 catbon atoms, and an optionally substifuted saiurated alkyl
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al kyl, al kenyl, acyl, nitro, protected am no, halo,
prot ect ed carboxy, epoxide and cyan; separating and

i solating said conmpound of Forrmula Il or salts
thereof. 30 In a 72d enbodi ment, the invention is
represented by the process to nmanufacture a conpound
of Formula Il or salts thereof wherein: Xis hydrogen;

Y | s.sel ect ed fromthe group. consisting of an
o pIFEHTY | ELAEEL FE SIS aigraly 6eb M@aﬁlﬂsah‘%dﬁﬁ&ﬁ wdm

1 btiohfllyGsab il Aedth@iied sAFICLpERRPLdn@idhd &/pobdd BSdhbiged ed
%Lﬁl rat e%&ﬁl kyl 65 having from1 to 10 carbon atons,
ally substituted unsaturated al kyl and

opt::mmﬁingy substi t ut ed sat urat ed al kyl optionally

k) e G s AT

a @mgmdzmwmmmgmﬁmmam 4group consisting
of nesi loride;: 2.4-..

O D NS0 SO P SR B

( zmﬁeﬁghemmgpwagné&rdm 4eMetbylbateylmagnesium chloride; m-

4- I\/legl?yl benz%gﬁagﬁﬁ%gﬁaﬁmczmﬁh Qeguzylman%n&smm chloride; m-

10 NEM?&"PW]%%E@ eharidri| Bensyiieagnesinm chloride; and
2- Haz?ﬁﬁa@ﬁ@ﬁﬁﬂﬂfmeﬁmmmb@@mmg 10

Met hoxybenzyhnagnesi um ['or1 de; Benzyl magnesi um
c h¥eé‘ftﬁ“& gaid Wes%@ﬁil’ﬁ/%mf’% Be@d fgun the four pngisting of a

MBGReSEL 6 ubishkdratb EAGY hdkde, %mﬁagaﬁ&muﬁa aﬁhtowfoﬁyﬁmyl,
con%?%%gchosel ected %#yg e“ﬂfﬂ yg p consi stin 3%]!
sat *psairat AL Oeiok b paeled o apLAlon -
15 unast, uicbet@ﬂmaéd@d e |unﬁﬁdﬁddffep6h§ide ﬂldrfwhl ;chan@abttrnamygib or
uns rated a S ,_a satuyurated or
SRl 5 pnd e pie i B e BlfpconiecliE ot B,
u ndﬁbﬂ,mﬂ@m!’ldaosb oitogi@oteadd anddo, Wilé, poteceyl carpésiypepakidy ardde
su d’tuted by one or nore selected fromthe group
ISting -of protected hydroxy, alkyl, alkenyl,
acvpmmg@ntbmomse@w@pm oftFortyalh B orpalt’sttmesoéd car boxy,

20 €poxi de and cyano; separating and isolating said
conpound of, Formula Il or salts thereof, 20 In a

e Wb i sFhodinenigthe fyerion isrenreseptedbycheppeess by t he
p r:ﬁ&ﬁﬁtﬁtuféh compound of Formula ITI of salts thereof wherein;

X is 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 alkyl
having from 1 to 10 carbon atoms, said optionally substituted msaﬁated alkyl and
optionally substituted saturated alkyl dpﬁonally containing a polar or charged
functionality;
corprising:
30  reacting a compound of Formmla I'V with Benzylmagnesium chloride to form a
magnesium sali;
Teacting said magnesium salt with a compound selected from the group consisting of a
satorated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated aliyl-O-
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manuf acture a conpound of Forrmula |1l or salts thereof
wherein: Xis hydrogen; Y is selected fromthe group
consi sting of an optionally substituted unsaturated
al kyl 25 having from1 to 10 carbon atons, and an
-optionally substituted saturated al kyl having from
to 10 carbon atons, said optionally substituted N
unsaturated al kyl and optionally substituted
s aPOf-APE & SaFTRigd O gtausHed qpgxiday il ofl whighgnay optitnally toer
Chatgenkted by Bied dr aRa) selboted FRAME kSl BonsisBB of Hiafel iy,

ori de

F I Vwth B I
¥ o AR ke eyt i, Gl e o

sakyanej t h a conpound sel ected fromthe group

consi st.i ng .of sat urate unsat ur at ed al kyl
S ooy folus ARG o oraels B plsGieechtr oy
—alkyl, a saturated or unsaturated al kyl - O sul f onyl

aryl , tl nsaturated al kyl -0- 66 acyl, and
AR o L S TR L A
o p ianadtirg a banpogndod Fotmmladd, KyXbm&Tor ssiatterse| ect ed
fromthe group consisting of protected hydroxy,

al'kyl, al kenyl, acyl, nitro, protected am no, as,
protected carboxy, epoxide and cyano; 5 separating
and isol ating said conpound of Fornmula Ill or salts
thereof In a 74th enbodi nent the invention is '
represented by the process to nmanufacture a conpound
of Formula I X, X, XI orXl | or salts thereof 67 / | /
o-A<>ryt HOO O s~s OQAryl 0 0 x
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Sxsl~ xO00O S-SI~OH HO OO0 xQ conprising:
reacting a solution of a conpound of Fornmula IV with
Benzyl magnesi um chloride to form amagnesiumsalt; 5
reacting said magnesiumsalt with a conpound sel ected
formthe group consisting of alkyl 4-halobutyrate,
aryl 4 hal obutyrate, at-alkyl 4-hal obutyrate and
but yrol act one; 68 separating and isolating said
conpou d of Formula I'X; X XI or Xl or salts thereof.
ghe i nventkQn i s represented by
exa/compound of Formula Xl II;
eof /x\ ~/ OAKkyl HO O

oAyl O Bl W \
o//jﬂQLv/)iQ\H//
o

- O-Alkyl-Aryi
HO O
. 0
XI

comprising:

reacting a solution of a compound of Formula IV with Benzylmagnesium chloride fo
form a magnesium salt; .

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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O A kyl Atyl HOO xv s\ /s 1 OHHO O~/ O xvl
conprising: 69 reacting a conpound of Fornmula IV with
Benzyhnagnesi um chloride to forma magnesiumsalt;
reacting said magnesiumsalt wth al kyl hal o acetate,
aryl hal oacetate, arallcyl halo acetate, and al kali
nmetal halo acetate; separating and isolating said
conmpound of Fornmul aXEll, XV, XV or XVI or salts

t hepading andisclatingstid eqpmonid s KeumuladE, Kn¥kereXTher splls thereof
represented by the process to 10 manufacture a
conmpound of Fornmul aXVl | or salts thergpf IX\ O HOI /

| O OHIn 3&A embedimertsthmigrontients FPFRienied by fisaerassdt
F%m&kaeuﬁe\é &mﬁ%@winﬁﬁmsmnxvm:m desaltothbresfm a
magnesi um sal 15 reacting sand magnesiumsalt with

di epokybut ane; separatlng and ijsol ati ng said conpound

of ~kgr mul a XVIISor salts thereX In a 77a

enbodirer | presented by the process
to npofind of Fornula Il or salts

t her eof /; 20 | S sebaébyied from

t he ;g ou..»on5|st|ng of '@ﬁéﬁbeﬁﬁgstituted '
unsat urat ed al kyl a

comprising:
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having from1l to 10 carbon atons, and an optionally
substituted saturated al kyl having froml to 10
carbon atons, said optionally substituted unsaturated
al kyl and optionally substituted saturated al kyl
optionally containing a polar or charged 25.
functionality; conprising: reacting a conpound of
Formula IV with a Gignard Reagent sel ected from
al KSPATIRE A ESTRARG B F%m@ﬁ%@@ﬂe&mmmmad@hubmxbﬁnm
anegagstiwisgal t wherein said 70 al kyl magnesi um al kyl
and aryhnagnesi ym aryl. ionally be substituted
Pfé'x gﬁﬁﬂeﬂ%r a*flté'dﬂﬂrftf@?ﬁar%e gbpacatals estivhg of
pr onameme ydlaatyetd hdydcetatg] kenyl, protected acyl,

fitro, protected ami no, hal o and protected carboxy,

reacting said magnesiumsalt wth a conpound sel ect ed

f r cepariting gndisqlating 88d Ginpdgndedt Farmubh S8t MNASRCorSEVT or salts
qﬁ% éfted al kyl halide, saturated or unsaturated

al k sul fonyl alkyl, a saturated or unsaturated

aIkyI C)sulfonyl aryI a saturated or unsaturated

al kyl - ted ar sat ur at ed epOX|de
al |~ of Whl ch may 05@7 0% repg?fﬁéf‘ﬁ’tygl{‘eé’d"%ﬁf ®ne or

%r@%@%@@ﬁm@f%@n@ﬁmmw@hg of protected

20

25

hydroxy, alkyl; alkenyl, acyl,
am~no,/ hal o, protected carboxy,

nitro, protected
epoxi de and 10 cyano;
Sppound of Formula I11

sepapP&t i ng ol atg . ng s

or “Sal t's > ~oﬁ§;*ﬂia : vention

IS repr byt a
conmpoupe Formul a 111 2 enein: 15

Xi s Hydroggn; Y i's sel ect ey fro p ¢ensisting
of .an opti¢nal ly substitut g al kyl having

from1l to~XU Ccarbgyp atons,Nand an optionally
substitut ed\saturated al having from1 to 10
cay, isApOME, said optionally substituted
unsat'urated' al kyl and optionally substituted

s afearing e gompdupd ofstidn B With Banlgiagierigmahipadedb fddh a

chahgedudQuf unctionality; conprising: reacting a
conpound of Formula IV with a (hignard Reagent

3 s efeading spid magpesivia safrvgtholieporybeiass; i ng
of bty a8 BolHokhiTRARRRhY BroIE X PRI BSLYM D -n-

In 2 77" embodiment, the invention is reprosented by the process to
- manufacture a corapound of Formula I or salts thereof wherein:

X is hydrogen )
Y is selected from the group consisting of an optionally substituted unsaturated alky]
hzmng from 1 to 10 carbon atoms, and an optionally substituted saturated alkeyl
hawng from 1 to 10 carbon atons, said optionally substituted unsaturated alky! and
opttonally substituted saturated alkyl optionally containing a polar ox charged
fimctionality;
comprising:
reacting a compound of Formula IV with a Grignard Reagent selected from.
alkylmagnesium alkyl or arylmagnesium aryl to form amagnesium salt, wherein said
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10

15

20

25

30

But yl magu. esi um Di et hyhnagnesi um and

Di phenyl magnesi umto fornma nagnesi um 25 salt;
reacting said magnesiumsalt with a conpound sel ected
fromthe group consisting of a saturated or
unsaturated al kyl halide, saturated or unsaturated

al kyl - O sul fonyl al kyI a saturated or unsaturated

aI kyl - OSUHW&H@ a saturated or unsaturated
Sipm eEdmay oniieadly be stbstifuied by puse, A

aI dr nitfe mtﬁs@fmtsmglefgmup thiiﬁisﬁﬂg IBrodied URE Syl ﬂkﬁ,fct.x Ryyione
nmore sel ected frqmthe p consisting o
r%?%‘g‘fdeaﬁe‘h’;’z‘ sotod hag"a‘?“a “"3 {’/‘i >nitro,
prredoting el mmesn;m .hhlv\dth alﬁbmﬁtﬁmﬂ Mbcfbﬂﬁbﬁ)ﬁ;{e r@PRShsiEnRHh

CITI ET IR TN S TR

e rerabirates vE unsathmted lalkelr@-isuifonylsarylﬂpmmmme dusbtyratdd alkyl-O-
9&?&% :S or saﬁ%&ﬁ%{ gﬁfﬂﬁgrm/%gw& ?’%@YF‘?I) aal %X Hz)( 0

O SUIPMGC@V opgor(moye gefected fromyhe grau@consiing of\pnﬂtkctaﬁ dydroxy,

/ )Qky){\laMyl-%@ﬂ mﬁd‘@o@ec@d a¥ing )ﬁloqﬁloteug &irvoxy, epoxide and
cyano;
separating and isolating said corpound of Formula I or salts thereof,

In a 78" embodiment, the i invention is represetrted by the process to

manufacture a compound of Formula I or salts thereof wherein:

X 15 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 satarated alkyl
having from 1 to 10 carbon atoms, said optionally substituted unsaturated atkyl and
optionally substitted saturated alkyl optionally containing a polar or charged

_ ﬁmcﬁona]ity'

comprising:

reacting a compound of Fornmla IV with a Grignard Reagent selected from the group
consisting of n-Butyl-sec-butylmagnesium; Dimethylmagnesium; Di-n- :
Butylmagnesium; Diethylmagnesium; and Dipbhenylmagnesium to form a magnesium
salt;

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

separating and isolating said compound of Formula 111 or salts thereof.
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XQ conprising: 5 reacting a conmpound of Formula IV
with a Crignard Reagent selected fromthe group
consi sting of n Butyl -sec-butyl magnesi um

Di et hyl magnesi um Di -n 72 Butyl magnesi um

Di et hyl magnesi um and D phenyhnagnesiunto form a
magnesi um salt; reacting said rmgnesi umsalt with a

conpou 0 consj st | ng

hal obutqgr at’e, ar&iﬁ]ﬁ%tﬁ fng%nhf”)l/’rsé?é rdéjp’l?f{m’cessm

4- h@hﬁmﬂ%mm&ﬂmemaﬂtﬁsdﬁ;ﬂmmfl ng and

i sol ating said conmpound of Fogmula I X, X, XI or Xl or
salts/thereof |n an 80st enbddi-ment, the inventionis
nuf acture a conpound
or salts thereof
HOOO 10 )uv 73 ~\

\ x\ Alljko o0
O
1 _ |

O-Alkyl-Aryl

W

e |
| OH
o 5 /\/Y
O
b« S .
comprising:

5  reaching a compound of Formmla IV with a Grigoard Reagent selected from the group
consisting of n—ButyI—sec-buiyhnagnesium; Dimethylmagnesium; Di-o-
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conprising: reacting a conmpound of Forrmula IV with a
Crrignard Reagent selected fromthe group consisting
of n- But yl - sec- but yhnagnesi um Di net hyl magnesi um Di-n
5 Butyl magnesi um Di et hyl magnesi um and

D phenyl magnesiumto form a magnesium salt; reacting
said magnesiumsalt with al kyl hal oacetate, aryl

hal oacetate, aral kyl halo acetate, and alkali meta
hbusdmagnssiam; Digtheleigencspinmgd DiRhepipses iy Odamys RERTFYM d
ofgggormula Xi11, XV, XV or XVI or salts thereof. In

an 81nd enbodi nent, the inventjon_. S represent
© rasci e o ¥ b COPEPTE KT dFDD G RO S |
OF hallrdySitel, ROT £Rflobutytated, SrallfDé\halobi@yfate hridRutyyOlbind,5 74

conprising;. reacting a c oun F I i a
5 G PP g e UL P Put RO X8l s thdebe
of nButyl -sec-butyl magnesi um Di net hyl nagnesi um Di -n-
But yl magnesi um Di et hyl magnesi um and
D phenyl magnesi unt o form anmagnesium 5 salt; reacting
' sai d mbgaesi™embedinent Whetibvediiampoieptpirated e the peogess &t | ng

and i t ' Jreha alts
t HeFeor - %&%g%@@%f%%oo ?ﬂgﬁgﬁa?ﬁg invgﬁ%%%ﬁaﬁgs
repregented by the process to |10 manufacture a
nd of Forgula éll or sal g thereof /x\ OH HO O
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'DEFINITICNS The térns "alky " or

10

M conprising: reacting a conpound of Formula IV with
a Gignard Reagent to forma magnesium 15 salt;
reacting said magnesiumsalt with al kyl hal o acetate,
aryl hal oacetate or aral kyl halo acetate to formthe
<conpound of I X, X or Xl; hydrolyzing said conpound of

I X, X or XlI; separating and isolating said conpound of
Formul aXll or salts thereof 20 In an 8P enbodi nent,
the invention is represented by the process to

uf acture a conpound of For

@ z;>%§;a ’) salt_with ablgylrdhal o
) %$kﬁ§$tsgafoacetate to
forn1the c-npound of M XIV or XV; hydrplyzing said

compound of XLI I, XV orXV;l_separating @nd isol ating
sai d como rul /N ~or salts thereof. 10
"al k", alone or in
bpeci fied, includes a
sat oxgt ed stralqpt bganched or ) €yclic primry,

seco rysJpyargearbon froml to 18
carbon afons and I fi i ncl udes nethyl, 15

et hyl , i Sopropyl .

|sobgbv tyl, pentyl; A |sopentyl
neopentyl , , 1 sohexyl, cyclohexyl
cycl ohexyl pe . _3-methyl pentyl, 2, 2-%i methyl butyl,

and 2, 3-¢ .thylbﬁwyl,'tr'f uoronethyl and
perfuoroal kyl. The termincludes both substituted and
unepgpsisipgut ed al kyl groups. The al kyl group can be

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 magnesiom.

salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl

haloacetate, and alkali metal haloacetats;

separatmg and isolating said compound of FormuIaX]II XIV, XV or XVI or salts
thereof,

In an 81™ embodiment, the invention is represented by the process to
manufacture a compound of Formula XVII or salts thereof

: S:;%(:S | o
.

- 74




substituted with any noiety that does not adversely
affect the properties of the active 20 conpound, for
exanpl e, but not limted to hydroxyl, halo (including
i ndependently F, d, Br, and 1), pertluoro alkyl
-including trifluoronmethyl, amno, alkylam no,
aryl annuo, al koxy, aryloxy, nitro, cyano, acyl, am do,
car boxam do, carboxylate, thiol, alkylthio, azido,
sufPEEFES-aci d, sul fate, phosphonic acid, phosphate, or
PhREAAL B 8dBpouk Jﬂﬁﬁﬁmﬂﬁw ﬂﬂﬂ@ﬁ‘%ﬂx Eﬁéﬁﬁoﬁﬁm group
ose

necessary, as Sn %%'th .the art,

{ ofonexpgsbe Buizkser ShghmRerse: ngéhﬂ%tgm&tm Btective

G BiEnabitsiGhngBiihgimaBiesiuhe SidDigRRyimiinkdyn ANfdmbofSgnesium

; Second Edition, 1991, hereby I ncorporated by

| ref® ence. In one enbodi nent, the alkyl can be, for
exeeaging sadin3gnesnid? £ vith@&h3xybaitme; cycl opropyl . 76 In the

:S?h@mﬁggﬂgﬁgéﬁ%hgdggﬁ’ udggké%%%gvﬂﬁ%er o%%?ﬁattgfass

as if speC|f|caIIy and separately set out. As a non-

ng}é;en?l eac spé@f%éﬁ%%%?£%é?ﬁmmhﬂ%ﬁﬁ%ﬁgﬁﬁéwzcope

10 i nmbnrdtichues a ¢vmpoundtof Forpulagd] ergalisilsrdey| | et hyl, propyl,
i sopropyl, butyl, 5 sec-butyl, iso-butyl, tent butyl,
pentyl, iso-pentyl, neo-pentyl, cyclopentyl,
cycl opentyl, hexyl, 1-nethylpentyl, 2-nethyl pentyl,

i 4- nethylpentyl 1- et hyl butyl,

Phut 4<et hyl butyl, cycl ohexyl,
hypeyl , 3-nmet hyi hexyl,
6- ne | hexy] , OH
LA, JyEt hy tyls
5 ethylpen I, 10 1- propyl but
ropybut y 4- propyl butyl, o
y gt-Rylheptyl , 2-net hyl heptyl,
3-net hyl heptyl, 4 snethyl heptyl, 5-nethyl heptyl, 6-
nemmuﬁhmptyl 7- met hyl | i eptyl, |-ethyl hexyl,

fi
%ﬁiﬁ% E e om@ofgf%w&q a én %@%%F%%th ! c;/rm’a magnesinm
152 ﬁﬁbpylpentyl 3- propypentyl 4- propyl pentyl,

S- ﬁa&a mlmq%imm aryENEd R0 cyl,
or cyc dec Cl : C3. s, Clzﬁ%ggnd
c1ha:l@°eftat e, P YRS Bl de iy |ncI ude any of its

z.,%rsgug&npoaﬁdd,fﬁxeg@hxwere i ndependent |y naned
herein

nqeggfgﬂng h &;@gs EI ken al onﬁ @grs&{]t%tggn%natl on,

20 br ancheﬁimma%mebd]ﬁmﬂmmeaﬁ&mrdpﬁymh?mm&egsoo 10

R R R A
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20 are nethyl ene, ethyl ene, nethylethyl ene, and

i sopropylidene. Included within the scope of this
termare |, 2-ethane-diyl, |, 1l-ethane-diyl,

1, 3-propane-diyl, 1,2-propane- diyl,

|, 3-butane-diyl, 1, 4-butane-diyl and the |ike. The

al kyl ene group or other divalent noiety disclosed
herein can be optionally substituted with one or nore

E'boxyl, acyl , acyloxy,
am_ro, . ' ) alkylanino,
dialkyl. ary i no, aryl oxy, ni-tro,

cyano ) C acid t m ne sul f l,
sul f g& Al finyl, sul f aner .e§fg?\afé$%%xylic
acid, am de, phosphonll 'nhosphlnyl hosphoryl ;

phospbi ne, \t+hkioest er, t hi of her, acid Kalide,
anhydri d€, OX|w€“thdro ' ne, " car bamat e, phosphonic
aci d, phosphonate, or any ot’her viable 30 functional
gréﬁﬁmﬁﬁat does not inhibit the pharnacologica

- ackd FRARA Tiale
profggkgﬁﬁgg&%gggssary?vgghﬁﬁ%l %% ose ééggP%%mmm
théalart for exanple as taught in Geene, et alL,

5Prgﬁg@%@m@nﬁg&gﬁ§sa and
econd Edition, 1&%@ hereb |ncorporh?¥%h§¥

g%? to form thg gomppupd ogﬂny icl udes an
unﬁﬁﬁum@ﬁgﬂhdom@yﬁhﬂefﬁmgmm¢afkvn radical, |inear or
branch h as it contains one or nore triple
b g e ermnuagh ot Seranle SYT &5 Wit bereRout 2 1 o

10 carbon atons or havingfronR to 6 carbon atons.

. Saj Fﬁh%ﬂﬁéf radicals may be optionally substituted
10mﬁ?ﬁ groups as defined below. 5 Exanples of suitable

al kynyl radicals include ethynyl, propynyl,

Ry A XL R dyr> BILH, ikl %@Mﬁgl%n,yump&ﬂe%” -yl

Pent yn

rre%Pﬁ?ﬁ?ﬁa F!y]l‘#dfrsﬂyiﬁmr aWéﬁlymgHt,-byancheﬁ exwh@prymry hexydusBoy | |
RV BA LR 1 foy.l'S ca:ﬁ&fjdt&ﬁi aad g&g;g %@tlﬁdgﬁl%s melﬂa)%r

tern1 aryl" or "ar' lone or I n S a

15 o ofityd ARyl bsopropﬂ,cFYéPEﬁb}ﬂalb&ffyb jesbavh ol aieniyl gyebwentylt wo
0 rmdﬂ&ﬁt?}?nd’obaﬁﬁ, H@Iﬁﬁ,ﬁ@élﬂxﬁ,%aoﬂekﬁ,g%c o %ﬁthgﬁ%t%?%

to Fim(ler endent nannher or
+ by melypiopit a2 ddmetautsh bwérPFlsﬁu@teﬁbtluThgt ed
Wi tedm Deiedes bommmfedhﬁnamﬁmuﬁﬁﬂe A e aﬁ&fgﬁl{p*&lbe

SRR e oo ng ﬁeﬁ%&#@ b heegive
20 al compow, fonesample] tuahdt fifvited ©hedibxyl, Rald (HEINGRg RiegehiRatly F,
T QB &hd 1), perfluoro alkyl including triflaorometlayl, amino, alkylamino,
arylamino, alkoxy, arylozy, nifro, cyano, acyl, amido, carboxamido, carboxylate,
thiol, alkylthio, azido, sulfonic acid, suifate, phosphonic acid, phosphate, or
phosphonate, either wmprotected, or protected as necessary, as known to those skilled
25 intheart, 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, CCl, or
cyclopmpyl
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C(OR, wherein R is hydrogen, alkyl, alkenyl,

ai kynyl, aryl, or aral kyl group. Exanples of "acyl"

are fornyl, acetyl, benzoyl, trifluoroacetyl,

pht hal oyl , malonyl, nicotinyl, and the Iike. The term

~"am no", alone or in conmbination, refers to the

radical -NH2 or- 20 NH, or The term "al koxy", al one
in conpbination, refers to an al kyl group as

ggf i ned™Hes ERtwissegE e tp S A ispeuintbl tervk independenty
EX aipideseatl mahkQ ¥ atl i 4 #@peciR 0Ny eﬁa%%oge{%?@nﬁd

butoxy, | d tert-but i
g el et Loy drnsp Ry ispecoont b spacies it ey |
?irnk : .S'Iqaﬁ:’t er.. "’Qﬁ@rﬁ%ﬁ?@a onléag?’ In é’gﬁ i nati orlf,
Sy PR e el uiSh Kol 50-penigh v e FERREBE dod
th ]Lcm]@mm heﬁdyf, mrmdﬂlylﬂéﬂglel Oz-rﬂéthylﬁent};fllmmﬂﬁg&ﬁl{ﬁaﬁﬁ&gﬂﬂ)mtyL
ref,e adi, cal, - rns, "oan
" h%ﬁ%hgg’%%Lgﬁe?lyiw Lf—”aeé“y ,Ibug’gcglﬁ%hygpm?’%ncyswi‘ﬁﬁlngﬂygﬂ,' refer
@me@yMnag?efhﬂmmL 3-npthglhadyt] 4fhetiiliexyl THmeth@hdRyl, 6- A
S n [ e ro n e
o LREieA e BADS el e 2 1o B0 o RO S B
10t hatprapstbuigh Stngrpatbatil, Stpopyertylot-predylveiladyheptyl, o?fl, hot
ces ! a
ot ERRYBEIOD il bR U 5 SRt iRt o
hy Setgsientyl] Teynethylpitd iy pthylbeayl 2-etyiheol, 3z ol Hedtpthexyl,
CasRENhexyl YRR R 1%@&@%1{!&@13%&%&%@%%

herein. Such substitutions ca I"'t her "Subst’i t ut ed.

ThBOPEPSYLoPapyRshiyh Resiepsidh pomyk cydmanylidperl s peslodeqsh G-

15 POk, ;5,55 A133) Q66 CRH Bkevisedthd BE4HRENhEy RSP 18 ARnBEr
limting exanples include

nore hydr.ogen at ons. No
caPBoky 2 ‘ﬁ%ﬁﬁﬂﬁ?,mdﬁl‘ﬁ“ﬂ%‘%%%@ihﬁé, etc. The terns
" het er GEbeydrm'“alkaby?)@lo6¢ of il canhiaiing uhiesn othevgdedpkaRican
aryl. as def.i ein.containing at |east _gne
TR STe Bere B o FRE B RaPot arfs ot e P B s
phusiphuringg oiher dxee dnublecybomaybop poids.nBidmplds ef such radicals
20SU _ S_us rein,l diar
R Pl iich BBl S B i e
ustapendiids term pre 12cthand-did, 1,1-ethane-diyl, 1,3-propane-diyl, 1,2-propane-
diyl, 1,3-butane-diyl, 1,4-buiane-diyl and the like. The alkylene group or other
divalent moiety disclosed herein can be optionally substifuted with one or more
moieties selected from the group consisting of alkyl, halo, haloalkyl, hydroxyl,
25  carboxyl; acyl, acyloxy, amino, amido, carboxyl derivatives, alkylamino,

dialkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, thiol, imine,
sulfonyl, sulfanyl, sulfinyl, sulfamonyl, ester, carboxylic acid, amide, phosphonyl,
phosphinyl, phosphoryl; phosphine, thioester, thioether, acid halide, anhydride,
oxime, hydrozine, catbamate, phosphenic acid, phosphonate, or any other viable

30 functjonal group that does not inhibit the pharmacological activity of this compound,
either unprotected, or protected as necessary, as known to those skilled in the art, for

example, as taught in Greene, ef al., Protective Groups in Organic Synthesis, John
Wiley and Sons, Second Edition, 1991, hereby incorporated by reference.
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adj acent groups on the heteroaryl may conbine to form
a 5- to 7-nenbered carbocycho, aryl, heteroaryl,
which in turn may be substituted as above. Nonliniting
exanpl es of heteroaryls are pyrrolidinyl,
tetrahydrofuryl, tetrahydrofuranyl, pyranyl, purinyl,
t et rahydr opyranyl, piperazinyl, piperidinyl,

nor phol ; thlonnr hol'i no, 15 tetrahydropyranyl,

i m dazol ﬁy“llc“ Wﬁﬁﬂ acyichellapidraggrbon radical,

d | d¥@hran yianch@c!, Jﬂ-so‘hucﬁ bOX Bkns 4 &4 lﬁjdr%&ﬂe vbhdd yljstaudm such
yrldaZlny yrlu | ﬁ

nd ridmyl
%%%ﬁwﬂyﬂgfbﬂa tookr@ya:ai bayy §ps or bavisg from R 4alf exhsingioms.
1 331& dilynpldhdiet iy te aﬂa&alwéubm&éd' v gféﬁslé as defined lb;:/lfww

t hi ot hi
t et Tas Bl%yﬁ?fzsmﬁ%e I ear}jyca‘a é‘iﬁ’g’éﬁ e'alhgég Propyg: #&S‘Fr;;}’gf opynyl,
| s dytyndeflyutyniden Zetrini-249Y pentys Do mfmﬁ@xﬁm py1 gzol yl

car BB E b B3 b timplbri o

N séﬂﬂabmwhlt_e 2 4 th| adi azol yI i sooxazol yl ,

éu?ng-zgp%%/@% i Roxal’ ny?%ﬁ% %%W%acfﬁﬁlbﬁﬁ'fﬂ%yl

0 s StptmaHesyistamp) contaiging sl tvwdr thrfaimigawmrm ydch nﬁ@riﬁdylbey I

Ny BEXRGH Dbt in aQ)\éﬁcﬁ&t%a%n T&, |%;o e,
1, 2, 4- trtP%lzol e, 1,2, 3- oxaé)l azoye etdh * 2hs5
%5 He st ?P&Q%qﬂ&) ﬁ’}hsﬁfﬁieﬁ yith ore qrtrord Qflthe:yﬁo,leuﬂ'ﬁselected

V\h&bﬁltﬁb SaiptolRtifs SN, ket B 9%% Qﬂ” ré#melr’s

The terms "protecting group'
a 80W8tituent that protects varl ous sensi tive or

15react i vmsgamlfasyrp BRBENR in codbiRfior, RrRE ﬁ\éeg%ug%g{hgfogﬁ&lgps

20

25

30

fr inte actjion. Functi gr oups
thg Re tchf" e‘{ qu%df"éﬂ’a?]gyloﬁkq{lﬂ pkrp) awh agunike s,

o pExanples Ioti“abﬂ” pre Giregl edivt, benvfl] SifluReRslT Bhindbyll Snatonyl,
re@F&% n§nd &&30 protection nmay be carried out ih a

bvvn manner as taught by Greene, et al.

Pr ot ec Tty e auing” |aton€b3ganmmb1ﬁﬁnﬁ,h&&bﬁathdﬁlhﬁal\ﬂlﬁh§urﬁnd
Sons, Secgnd Edition 1991 or of the like. The -
erﬂe@Fl Ag~gr oup maybe renoved after the reaction in

k ) ] d th
ﬁkr)% Wﬁﬁigfeﬁ’é £ei§ t%ng Q pr o%%}é%ntoﬁ’ﬁa 8’3 P o?fgaék%F B1QYR e
t rdefiaeddyres topged T@Pmbtahwm:x {ihleid. \Bamples of alkoxys include
t -rhathiokly lyl,
okly CHARBRY, Prdpdiy), WII-‘OX}anprB?QK? HxﬁcWexq "’E‘Q?)%%' y

trityl 79 of substitufe ups, acyl
gr oups TegfER Favigesh ypn%almmmytefers mhalm&wlaﬁonyl
ar&dﬁﬁhdttﬁieﬂ_ﬂmg@ddhﬁ len 58 e, a protected car boxy

coul d sej ce%fromone ofEthefoIIovmn ~0 0
-COa rﬂik‘i% akgue gy iRyFpybination, Tefers to an alkyl group as
defined herein banded through a sulfur linkage.

if
The term “carboxy”, refers to the radical ~—C~0H,

The terms “hale” and “halogen” and “halide”, alone or in combination, refer
1o chloro, bromo, iodo and fluoro.

The ferm “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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5 The term "carboxylic acid anhydride", alone or in
conbi nation includes conpounds having the fornul as
acyl -OC(O R", acyl-0OC(O OR', acyl-0C(O) SR or
aryl-OC(O Nfl wherein R' is selected fromthe group

. consisting of alkyl, alkenyl, allcynyl, aryl, and
aral kyl and RP is selected fromthe group consisting
of alkyl, alkenyl, alkynyl, aryl, alkaryl, aralkyl
antotexpsedsdeand ﬁh@@ha@% sibsiltakiontrerlts in 8 stahlp eoTgRoRtt Jpisd
he g isittiond HR1ullE hflro xdnie ;q, RANKES IaBigho Mlﬁk:éiﬁ@;? cyano

‘cyclic carboxyllc aci ride", which fers fo

coﬁ%%ﬂﬁ@@mﬁﬁwmﬁdﬁ@ﬂ%34%¥%%l%mbﬁ*ﬂﬁm¥msﬁﬂb & sbstituted.

sel ect ephofiraMpakii! chafell filittionafily? YéRdth to ol bd<pth
and CHQe)NRgap Al | a?%?boxy?rCBECI aﬁqﬁdr?“ﬁhfkﬁgfw

S o p eitashest i glagsof eug s mrore drpegiatney Noa g
tebﬁhm@@hﬂﬁﬁ&Qdmﬁaﬁbﬁx?bmc ?0|d esg;r" i ncl udes
compoungs  havi, the, formila
Cmor ol e b, 1EHom o TP T LA 6 pesigpd

an h@tﬁﬁﬁ&ﬂiﬂnﬁgl iid)éist@yhe Rdtdrediorh sHleetd Abia\shitfur, Hx%ehﬁﬂMgen or

naafﬁ‘gé? G ooy S50 Sl 128 Sibei a8} s used herein

10EnamEmeMMmaﬂmﬁhxphﬂimmggmmpasQ@ﬂmnnhaméhwwnnbnﬁéﬁmated

- A RE R koA SO I R P 01

resgb@ﬁdne¢yhhﬂﬂnﬂﬂyWﬁmﬂﬂﬂﬂﬁﬁﬂmﬁbQﬂﬂﬁﬁmﬁﬂéb e Yqnjimiting
R of fearyid e Y ﬁ,ot@ﬁéhﬁrbﬁ%l, aﬂslv&&fhfﬁi%yranyl,

secon ary, or tertidry al ' kenyl ;

ar amiayl, tetelsdeapgrans) plpeaaﬁ@ylaplywdmé{l rogzholje; @wn@aﬁl bno.
15S Ui ﬁdnﬁﬁmimyu;g}mnﬂspﬂ&%hﬂ}g%a m%eﬁd&olamdn Xis

represented by a hall e term
i S R e A RO e R

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, isoquinelyl, benzothienyl, isobenzofuryl, pyrazolyl, indolyl,
20 isoindolyl, benzimidazolyl, purinyl, carbazolyl, oxazolyl, thiazolyl, benzothiazolyl,
isothiazolyl, 1,2 4-thiadiazolyl, isooxazolyl, 1,2,4-0xadiazolyl, 1,3,4-oxadiazolyl,
pyrrolyl, quinazolinyl, guinoxalinyl, benzoxazolyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, xanthinyl, hypoxanthinyl, pyrazole, imidgzole, 1,2,3-triazole,
_ 1,2,4-triazole, 1,2,3-0xadiazole, thiazine, pytidazine, triazolopyridinyl 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 a reaction. Functional groups that react with Grignard or Lithiura
reagents can optionally be protecied to avoid undesired side reactions. Such
30 prt')tection may be carried out in a well-known manner as tanght by Greene, eral,
Protective Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991
or of the like. The protecting group may be removed after the reaction in any marmer
known by those skilled in the art. Non-limiting examples of protecting groups include
trimethylsilyl, dimethylhexylsilyl, -butyldimethylsilyl, and #-butyldiphenylsilyl, frityl
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11 The term "al ksul fonyl" refers to the radical 0 80
OR R--R The term "epoxide" includes RI , wherein
all R groups are independently sel ected from hydrogen,
al kyl, aryl and aryl al kyl wherein said alkyl, aryl

-and aryl al kyl may optionally be substituted with a

polar functionality. 5 The terns "esters of probucol”
and "esters of Mbucol derivatives" are defined as

pr oBFESHSE Yo ETouere pavlaewps sush peasetyhad pepionyiny  be)
whemethaneslfenydandptdlendbi e mh%aklg,@rgga&%a@ggyowd be

acyl ate The ter terns " nonoes pr o
i nsc?ﬁ%‘s@?%‘f‘gmo?f%ﬁ&g‘m= derivatives" are defined as

probucol of probucol 1derivatives (as the case nay

be) mher@ﬁhoeﬂ@lQ&dtheéhgqﬁgh&goieties are acyl at ed.
The terns "ethers of probucol™" and "ethers of probucol

Yeri vat Theem achoxghixf acilashaiider,clvue of in Q6mBIhABN GRludes

10" pheridy O lThéi@ink “@klo¥Blic MmBfdride f“gluh%e‘gﬁcg%%‘%ﬁ a ﬁé ~ RS

15

20

25

derd ' e e) | n.0ne or both
of %%g&hheno|gﬁ%&@??%ga:%Qﬁéppcﬁﬁiggﬁsxﬁ%emﬁgpﬁﬁnﬁgpﬁﬁ
"mﬁ%ﬁQé&ﬁ@B@#“ém@bﬁébmaaﬁﬂﬂmnﬂﬁgmqpamhﬂmgoﬁﬂhia&mni
Pr qlagea | i REAL, fol r obycol
pr%$%6§1aﬁ%%$iva %%gg“Egsﬁ%ﬁéh@§§%§§%§“%%¥mﬁﬁ%$%$m one
of e liend) aviolery end tstectivg group (Rl thatt tesis defined
Ra 2 R4 20 erein at leas and
R4“;§?%¥ﬁ%FﬂWﬂé%h¥KH@F?wm@HHWEEﬂGﬁﬁnmh-both of RS and

R6 are ot hef than nethyl and/or one or both of X and Y
are ot her zﬁan hydr ogen. 25 EXAMPLES 81 The fol | ow ng

exanpl es /Ar rovided to illustrate the present
I nvent i and are not intended to limt the scope
t her eof™ ose skilled in the art will readily
under stand o

wherein Z is selected from alkyl, alkenyl, atkynyl, aryl, aralkyl and —(CH,)NR®. All
“carboxylic acid anhydrides” may optionally be substituted as defined herein.

The term “activated carboxylic acid ester” includes éompounds having the
formula C(O)SR” and C(O)OR”, wherein R” is a substituted or unsubstituted aryl or
an unsubstitated or substituted alky].

The term “Grignard Reagent” generally means an organic magnesium hatide
(as defined by The Columbia Encyclopedia, Sixth Edition, 2001, herein incorporated
by reference) or a bis-organic magnesium compound represented by the formulas
R'MgX and R"MgR” respectively, wherein RY and R® are independently selected from
the group consisting of a primary, secondary, or tertiary alkyl; alkenyl; alkynyl;
aralkyl; heteroaryl; and aryl, all of which can be substitirted as that term is defined

herein, and X is represented by a halide.

The term “sulfonyl” refers to the radical ©

|
-—ﬁ—a!ky!
The term “alksulfonyl” refers to the radical O
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that known variations of the conditions and processes
of the follow ng preparative procedures can be used
to manufacture the desired conpounds. The materials 5
required for the enbodi nents and the exanples are
known in the literature, readily comercially
avai | abl e, or can be made by known net hods from known
starting materials by those skilled in the art.
Exanple I 10 In a dry 25 nL 3 -neck round bottom
fitted with a reflex condenéer,Rnitrogen inlet,

t hernocoupl e and stir bar har ged probucol (0.25

g, 0.48 nnDI) follomed byg it anhydrous tol uene.

To the tdn |on s added i sopropyl magnesi um
chlorldgﬁ%u fm%{ i 0~ THE) i FOYPS afhe

r em@demselmlf@m hyﬂxingm,)ﬁlm}, ﬁﬂm@ﬁ@kﬂtﬁﬁv&fb@n datal

port| or@ﬁﬂﬁ%ﬁ gg&agl rﬁ) ngbm"ir?ﬁ‘l“ﬁmpgﬁl@rvﬁ’i g i'gk:]i

5slowly quenched with 1 N HJ and dlluted with Et OAc.
The bl piaSises “68GH biiloRSr WIPA:ERY
tenp rature and thg$h’ ases meréﬁEg araﬁﬂgmﬁﬁ%ﬁ§§ﬁ
agrolueel op prgbivrrderivafiass (ptbié e way 18D Khergin olrLirdbth
rmemel B3k distied FAAHTRAUEAL te il St k »
et ST Exarr‘glr B, T el Yokt s ohesicAE probueot” and
bot Bﬂqef“ie’fst“éa“%“Pﬂ d&"Y"é‘FﬁuﬁIeé‘Gﬁﬂ!’éﬁ%Efpbucph wpohentinl et
10t hesrivervesi(k theaid nily bE) WRfeAS oCRAFIHRS nﬂﬁé&by&%cg 25
g, 0.48 mmol) followed by 2.5 nl’, anhydrous tol uene.
To the resulting solution was added |sopropyhnagae3|um
br om dérhé terfs Hitherd ofprbbuicor” Tidetidis afnmdcbmm;r

su00|n|clﬁﬁﬁmg :%gpt L rgonwzgmﬁﬁ%$ g&gﬁgg%mkgen

po#fithephend mOIi@emie ﬂyylzaesm yitie tuis {Einks “érfbnlietﬁén% of b biel”

a ac uenche
s g*ﬂﬁg‘fﬁ%%ﬁ abppobitB1 §hiep e St pritdies
ﬂBﬁS@&@@PﬁEHM¥b®dﬂ@mmmxwoﬁﬁm@tmﬂpmmﬁ&uﬁedﬁﬂﬂaihe
phases wer e separated. Analysis by HPLC of the

organlc Iayer i ndi cat ed 55% pr obucol nonosucci nat e,
27% pr BeEBN “probugsk leyivative” axfers t@Be dd®ormdobucol |

?mple 3 In a dry 25 m, 3-neck r@and bottomfitted
A P A I nlet, thernocouple
and st (0.25 g, 0.48 mmol)

120 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 fnethyl and/or one or both of X and Y are other fhan hydrogen.

25 EXAMPLES
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anhydride (0.25 g, 2.5 nunol) followed by 2.5 nL
anhydrous toluene. To the resulting solution was
added i sopropyl magnesi um chloride (0.51 nL, 2.0 Min
THF) over 2 min. After aging for 40 mn, the reaction
-was slowy quenched with I NHO and diluted with

Et OAc. The bi phasic reaction was then cooled to room

tenperature 5 and the phases were separated. Analysis
by HPLhefellomwingsrayapis el pagrided torillistrate g pER9Y Ingerbion il are

mﬂ&%&%&iﬁb@f&ﬁ&t ke s‘i{%ﬁéf tﬁHPéb? Oi"hoﬁ’é s‘kﬂfé& me@, &4 wiléhdily understand
30%pr obuco 3-neck round
bothelokaomiut vaegions tﬂhtha G?IE‘WH%( ﬂ‘é%ﬂm% pf tha ifellogngrpreneratiye

10 fo@&ﬁfé?“c@&ll% s SunfracRRS tﬁ@ta&esﬁéaaecgﬁ;émmsobmeoinmals
(O 25 O 48 mmpl ) followed by 2.5 nlL anphydrous

St of e epbodiay 4o e wamples §A kpra Wil berature, readily
I S@@ﬁxﬁ&ﬁhﬁﬁ%ﬂ@wm c&b® frafe by @udwh fdkthods Xrddn Mhdvih Stdrbig
InE?@ﬁ%£ §Hﬁ ctlon tenperature was brought to

?¥1i¥e a’B‘(nhydrlde (0.25 g, 2.5 mmol) was
added |n 1 portlon Adter aging for ‘45 mn, the
re cti was slowy quenched with I N HC1 and di | uted

t OAc. The bi phasic reaction was then cool ed
10 t oItr 0 dnm 2A5emP Sratiuroandibudtothiitep vatbesreflyecopd e amitroged inlet,

P Ty
pro UCO B%%ﬁg%ﬁ%g%ﬁ%?Sg&&ggﬂ#%é%%%g dISUCC?f ?hégﬁ?%f
7Yploisbylsbus tanan-pl Bo the 2gulting aolunoyx & addedisenserylmagneriim
DOk QHe ich. Bf wﬂg m@f YooeRRdeams ?éamow a@%&ﬁl@hetelrsam
thernncoup e a stir was charg

uco (0.25
g, eopagurepi )heﬁ@#qcmhwdﬂ@s L. Sawn Wéﬁu dedoin Jeppation.
15 TOARDS @ Shy idnﬁﬂ t@@}ewub@& F@Qﬂ&ﬂheasmr ORYCTBEA it
- chlori (O 51 portion. The

' otk AT %Ple%?gﬁtre%onr U%‘;rﬁhe‘-‘t %‘??}fért%tf‘ﬁﬂné%mﬂld the
%gakeﬁi ﬁer?%@péﬁ&édd e Abdgd By MRLClof2fhe Wighi MRS inhided 6036

a sojution JIn er adln

N R warﬁizipégfe{’ M xture

i ndi cat ed 55% pr obucol nonosucci nate, 17% probuco

i succi.nate, and 28% probucol. Exanple 6 30 In a dry

- ZOZSEﬁEmg-gneck round bottomfitted with a reflux
comdemséﬁgmhsumdg®nmihﬁbmjﬁwﬂhemnnmﬁmpumdamﬂ witrogen bulet,

B R A i chitndrbrbhuccl @2 FRRBal) oot 2
wariL zibiestgous sidpmp yFartig n@gltagns olefmnow%@df(fblsmomagzesow
' nbrwd)e (1.8 i, Y # B §n | §8RHh 0Amd REREH Y bouBSo room

br oug
25 temperature and then succinic anhydride (0.25 g, 2.5 mmol) was added in 1 portion
followed by anhydrous THF (0.5 mL). Afier 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.

Examnle 3 .
In a dry 25 mL 3-neck round bottom fitied with a reflux condenser, nifrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) and succinic
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to 40 C and then succinic anhydride (125.0 ng, 1.25
mol ) was added as a solution 83 .ivw in THE (1.5

m.) over 5 mn. After aging for 20 mn, the reaction
was slowmy quenched with I N HCO and diluted with

Et OAc. The bi phasic reaction was then cooled to room
tenperature and the phases were separated. Analysis by "
HPLC of the organic |ayer indicated 51 % probucol
norisBYklde {8£2 g, 359smmebbisBeweddby dccinhainbydrausdiolubnel 7% ihe

P GRsBHe solei Wis@dded ifbpf Mggeélﬂtpggg%@kﬂr,ﬁyé ?q) M9 B

fitted with a refl ux con ens r

t heiot B Afte agingor (0 min: ﬂmgac@mwg@hm@y aizaced with 1 26HC]

g, daddthesaRin BioHc! @I‘hﬁgl Eéélc%e&ho&@as'ﬁmnadag%ﬂj [ogfdc?m temperature
go & To the resulti sol uti on was a
s Pl MEE e ARRE yGIRLE fhe opsagiciskerindibgsd S366

1 nmdﬂmbﬂmmﬁb@cﬁmn‘mﬂrobﬁi@@ﬁtﬁkﬁit@ aWPS0PEBkERL  to 60
C and then succinic anhydride (125.0 ng, 1. 25 nmol)
was added as a solution in THE (1.5 nL) over 5 mn.

Aft&gmmgw for 20 mn, the reaction was slowy

bl p aSI c reag? %%E'rgm'ggbf’ﬁ%‘ﬁ%lﬁ‘wwglaéaéh Et‘%?ﬁ‘ "-1[‘?‘?8331 inlet,

IOtH e rﬂmmouple aghudi barevap h!msm pmm @aﬁgg; aus dnmoﬁgaﬂmd%y bys
, n at e r obuc
no rl?g;s gézh i ngst g%a%ig%lrg uc O?A % W?ﬁtag‘{ed Arrory gipgresium

pr 6Wogds (0.5 Eﬁﬂ-ﬂ%p Mp 12@) ml H)lﬁtmj TS remttioB tangpetatur@waitbrought
b I I
Ot 97 b h bl udbydiRb (0125 £INIERTF e DK BITLTY) Rhec

t hernocoupl e-and stir charg
g, g frdeny hyrepeipg avabylozflmuembe wﬁydrrw@l ol diketed with

15 TOBtd¥eo. rn&lﬂlﬁuaﬁare%aiddtwag %e\ﬁ@%o@@%%oﬁl &%I Qﬂ%&?ﬁ'ﬁa&&‘
‘chloride 5]&“6 0O Min in 1 rtion
r e ¥ET Wé&@é EF@%PY 196’ LPo‘zfnﬂle P@%‘é ﬂ%i‘leu fodicatadl 46 eemrobucol
S UghGHECiBRNYTH bidBucoll e, il Ao pbRlo), Was added as a
25 solution in THE (1 nmL) over 5 mn After aging for

45 mn, the reaction was slowy quenched with 1 N HC1
anﬂn_r_mm_qﬁed with Et QAc. The bi phasi c reacti on was then

T g T A TN

i néFmmcenplaadsirebwenthmyehpebieol (nas €, 0.20840pdl) B146ed by 2.5

- di SHCRLIRER 0REE. '?dlﬂlé’rgsqlﬁﬁg%gllﬁuon was added isopropylmagnesinm

chloride (0.51 mL, 2.0 M in THF) in 1 portion. The reaction was brought to room

temperature and then succinic anhydride (125.0 mg, 1.25 mmol) was added as a

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 Im a dry 25 ml 3-neck round botiom fitied with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
1oL anhydrous toluene. To the resulting solution was added isopropylmagnesium
chioride (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

30 Exanple 9 In a dry 25 nL 3-neck round bottomfitted
with a reflux condenser, nitrogen inlet, thernocouple
and stir bar was charged probucol (0.25 g, 0.48 mmuol)
followed by 2.5 rid, anhydrous toluene. To the
resulting sol ution was added i sopropyl magnesium 84
chloride (0.51 nL, 2.0 Min THF) in 1 portion. The”
reaction tenperature was brought to 40 C and then

sulecTHF €133y dreye pins Alergeing fons2G i, b geaction fwg slealy
SOl bhir@R with 1 NHEC1(zhd Winre® With H0 kN ThébibRkicagictich & thaD
m

n, the reaction was, slowy quenched w.th |
angPold[tefoem tpRerpyce e dhe Bhases mrernTaRarated, SpAlysiLhy %%ﬁ
COQleREL fafer MdicaRst BRI doBosaBishate 829 fiabiesl diicéinate, and
se %ratgd. Anal ysis by HPLC of the organic |ayer

in qéBF’HmEQWbprobucol nonosucci nate, 20% probuco

di succi nate, and 21% probucoL Exanple 10 10 In a dry
25_nL ﬂ-Eeck round bottomfitted with a refl ux

co , hnitrogen inlet, thernocouple and stir bar
Wak < bgrasedl pretiuoohd b@tobhited vaithiBrefinnoinjiesse] hitvoged ilst,
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botdweprobiidol.ed Wi th a reflux condenser, nitrogen inlet,
t hermocoupl e and stir bar was charged probucol (0.25
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t hpxameseBt i Nng sol uti on was added i sopropyl magnesi um 25
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thermocouple and stix bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5

mL anhydrous toluene. To the resulting solution was added isopropylmagnesium
chloride (0.51 mL, 2.0 M in THF) in 1 portion. The reaction was brought to room
temperature and then succinic anhydride (75.0 mg, 0.75 rumol) was added as a

solution in THE (1 mL) over 5 min. After aging for 45 min, the reaction was slowly
quenched with 1 N HC1 and diluted with EtOAc. The biphasic reaction was then
cooled to room temperature and the phases were separated. Analysis by HPLC of the
organic layer indicated 59% proi:oucol monosuccinate, 20% probucol disuccinate, and
21% probucolL. '

30 -

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) followed by 2.5
mL anhydrous toluene. To the resulting solution was added isopropylmagnesium
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tenperature and then succinic anhydride (75.0 ng, 0.75
mol ) was added as a solution in THE (1 nL) over 5
mn. After aging for 45 mn, analysis by HPLC of the
reaction m xture indicated 54% probucol nobnosucci nate,
10% probucol disuccinate, and 34% probucol. 30
Exanple 12 In a dry 25 it 3-neck round bottomfitted
with a reflux condenser, nitrogen inlet, thernocouple
an ghleside (0. 5hILy 20 Mcin THE i 1 3P0 Bie reagtiongemgpergurg srapprua
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popﬂmmmlThe reactlon was brought to roomtenperature
and then succinic anhydride (75.0 ng, 0.75 mmmol) was
added in |

" ‘Example 11
In a dry 25 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 5

20

mi. anhydrous toluene. To the resuiting 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 anhydride (75.0 mg, 0.75 mmol) was added as a
solution in THF (1 mL) over 5 min. Afier aging for 45 min, 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, nifrogen inlet,
thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 2.5
ml anhydrous toluene and 0.5 mlL anhydrous hexane. To the resulting solution was
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portion and aged overni ght Analysis by HPLC of the
reaction mxture indicated 48% . probuco
nonosucci nat e, 14% probucol di succi nate, and

38%pr obucoL 25 Exanple 15 In a dry 25 nL 3 -neck round
bottomfitted with a refl ex condenser, nitrogen inlet,
t hernocoupl e and stir bar was charged probucol (0.25
g, 0.48 mmol) followed by 2.5 nL anhydrous tol uene.
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bokxampleld ted with a reflux condenser, nitrogen inlet,
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‘Example 15 _
In a dry 25 mlL 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. aphydrous tolvene. To the resulting solution was added benzybmagnesium
chloride (1.02 ml, 1.0 M in ethyl ether) in 1 portion. The reaction temperature was
brought to 40 °C and then. succinic anhydride (75.0 mg, 0.75 mmol) was added in 1
portion and aged overnight. Amnalysis by HPLC of the reaction mixture indicated 50%

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

Example 16
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were separated. Analysis by HPLC of the organic | ayer
i ndi cat ed 53% probucol 20 nonosucci nate, 11% probuco
di succi nate, and 36%probucol. Exanple 18 In a dry 25
nm. 3-neck round bottomfitted with a reflux condenser,
nitrogen inlet, thernocouple and stir bar was charged

“probucol (0.25 g, 0.48 mol ) followed by 2.5 25 nL

5

anhydrous toluene and 2.0 nL anhydrous tetrahydrofuran
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chhoriqe %O 51 mL, 2.0 Min THE) in 1 portion. The

enperature was brought to 40 C
In a dry 25 ml 3-neck round bottom fitted with a reflux condenser, pitrogen inlet,

thermo couple and stir bar was charged probucol (0.25 g, 0.48 mmo}) followed by 2.5
mL anhydrous toluene and 2.0 mL anhydrous tetrahydrofuran (THF). To the resulting
sohrtion was added benzglmagnesium 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
guenched with 1T N HCl and diluted with EtOAc. The biphasic reaction was then
cooled to room temperature and the phases were separated. Analysis by HPLC of the
organic layer indicated 55% probucol monosuccinate, 24% probucol disuccinate, and
21% probucol.

Example ‘1_9
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and then succinic anhydride (75.0 ng, 0.75 mml) was
added in 1 portion. After aging for 30 mn, analysis
by HPLC of the reaction m xture indicated 45% probuco
nonosucci nate, 7% probucol disuccinate, and

A8%pr obucol . 20 Exanple 21 In a dry 25 nL 3-neck round
bottomfitted with a reflux condenser, nitrogen inlet,
t hernocoupl e and stir bar was charged probucol (0.25
g, In0a 4§ 25rml. B-veel fogukbotioyn Bt with a refitey eandenserTpiogendnlet,
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2 e e % SR R meed 9 PRARLE € ana
10 chhDhipeb®ucol 0. 51 nL, 2.0 Min THF) in 1 portion. The
reaction-tenperature was brought .to 40 C 88 and then

" succinic anhydride (55.0 ng, 0.55 nmol) was added in
poEkample 20f t er aging for -30 min, analysis by HPLC of
th i On i bALE A8l 2 br, nitrogen inl
otk S B 2 et B pOSLEALA inc 1 ORUERL, niogen et

42 tproasigonpis ang sibanphechaged probucal §.25 8. ¢ mmol) Edlewpdbint S
15 boﬁ%{)&a@s %Wg%%@r%ﬁgﬁdg‘é&uﬁ&ﬁ‘ﬁ%%&’éd’ beRlyihRARRm] Miide

t her noc e and stir bar was charged probucol (0.25

g, (S 14BL.ZAdY i TP indheertipy The repcticniprreraie witoughplodficC
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anfyadshelhate 5% Brobiicol dsobinawahd 488asrobtdied i n | portion

After aging for 45 mn, analysis by HPLC of the

reaction m xture indicated 57% probucolL

nopeshgle pnat e, 9% probucol di succinate, and

B
34y a{ gr?rufso@lﬁL '?:f)—(n%g@ }o%ndz f)lottom 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  (0.51mL,2.0MinTHF) in 1 portion. The reaction femperature was brought to 50 °C
and then succinic anhydride (55.0 mg, 0.55 mmol) was added in 1 portion. After
aging for 30 min, analysis by HPLC of the reaction mixture indicated 52% probucol

monosuccinate, 7% probucol disuccinate, and 41% probucol.

30 Example22
In a dry 25 ml 3-veck round botiom 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 Min THF) in 1 portion. The reaction temperature was brought to 40°C
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15 1n a dry 25 nL 3 -neck round' bottomfitted with a
refl ux condenser, nitrogen inlet, thernocouple and
stir bar was charged probucol (0.25 g, 0.48 muol)
followed by 1 nlL anhydrous anisole. To the resulting
sol uti on was added benzyl magnesi um chloride (0.51 ni,
2.0 Min THF) in | portion. The reaction tenperature

was brought to 40 C and then succinic anhydride (55.0
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Example 25
In a dry 25 ml 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 0.5
ml, anhydrous anisole. = To the resulting solution was added 2-
methoxyphenylmagnesium bromide (1.02 mL, 1.0 M in THF) in 1 portion. The
reaction temperature was brought to 40 °C and then succinic anhydride (55.0 mg, 0.55
mmol) was added in 1 portion. After aging for 45 min, analysis by HPLC of the
reaction mixture indicated 42% probucol monosuccinate, 6% probucol disuccinate,
and 52% probucol.

_ Example 26
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5

chloride (0.51 nL, 2.0 Min THF) in | portion. The
reaction tenperature was brought 15 to 40 C and then
succi ni c anhydride (55.0 ng, 0.55 nmol) was added in 1
portion. After slowy quenching the reaction with 1 N
"HC1 and diluting with Et OAc, the biphasic reaction
was cooled to roomtenperature and the phases wer e
separated. Analysis by HPLC of the organic | ayer
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ana&yﬁm§pﬁmbdﬂPLC of the reaction n1xture i ndi cated 53%
probucol nonosucci nate, 12% probucol disuccinate, and
35% probucol. 30 Exanple 29 In a dry 25 rid, 3-neck
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tetrahydrofuran (TE F). To the resulting solution was

20 sIomAy added benzyl magnesi um chl oride (10.08 ni, 2.0
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M ankpilE ggover 2 mn. Once addition was 10 conpl ete
g Teach R R B a0l Gttt AR,
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 chloride
(0.51 mL, 2.0 M in THF) in 1 portion. The reaction temperature was brought to 40 °C
and fhen succinic anhydiide (55.0 mg, 0.55 mmol} was added in 1 portion. After

_ aging for 45 min, analysis by HPLC of the reaction mixture indicated 53% probucol
monosuccinate, 12% probucol disuccinate, and 35% probucol.

Example 29
In a dry 25 ml 3-neck round botiom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (0.25 g, 0.48 mmol) followed by 0.25
ml, anhydrous THE, To the _J:ésulting solution was added benzylmagnesium chloride
{0.51 mL, 2.0 M in'THF) in 1 portion. The reaction temperature was brought to 40 °C

90



(1.1 g, 10.99 nmmol) was added in 1 portion. After
aging for 15 mn, analysis by HPLC of the reaction

m xture indi cated 58% probucol nobnosucci nate, 10%
probucol disuccinate, and 32% probucol. 15 Exanple 31
In a dry 50 nL 3-neck round bottomfitted with a

refl ux condenser, nitrogen inlet, thernocouple and
stir bar was charged probucol (5.0 g, 9.67 nmol)

f olahdwed stweinROanhydride 19 thg0USS tuddot) admg chded um A rpoftidiF) After

oGS TR ity o SR s B g st ighucel

2 WMWom@mm@sa%dmﬁM®ﬁ¢WH§m@@ambﬁﬂﬁg@bmphe reaction
tenperature was brought to 40 C and then succinic

anhydride (1.1 g, 10.99 .nmol) was added in 1 portion.
Afﬂé@mmkﬁﬁdy quenching the reaction with . 1 N HC

angy didri56 Bl 3vhdcld réen@D6tont hﬁedbdvﬁh@%ﬂ&x eOAGHsED Rit\Ysh inllet,
cool ed to room éﬁggerature and .t he phases

sefrEpEEple LTy hargnd prehucel (20 Bedt Wﬁeﬁw g 20
I ntiimc Ak akoB3 it &bﬂ@@ (THB 0TS G re@itﬁg s&&ﬁd&rmmh added

0 b 3%%&9% ﬁﬂ@aﬁ%{w RS R Sy S DB e pllidonh

10C OreMpise fhe redctibrOig®peritiide 8fas brotifte wmrmﬁdeheamﬂwﬁia dnhpiride

50 Ul & i%%jf‘%‘t? Spuadicn d riop Hod mml%gq Qs QA Ghalis 39 -

sIGnﬂylmmhknﬁdmmnmyhmagﬁeﬁﬁdﬂﬁbﬁﬁmmMdnmbﬁm@mmnﬂuﬂﬁmmHMﬁM
indﬂﬁﬁ%m%t E%SQPﬁmﬁéﬁe to maintain the interna

reac enpe ature between 40-50 C. Once addition
was conplete the reaction tenperature was brought to

1540E§ @gﬂ?ghen succi ni ¢ anhydride (1.03 g, 10.29 nmol)

in 91 | portion After aging for 15 mn,
anén g <lins 5hpLidpreck srund hettone fided wih oy cendpnser, sioeen inlet,

SOHRFANIGAL RO B Gk eﬁérged pRoBRER *esl@g,l 9.6l ﬁhh%l} it BRd b3 Pd

35%pr obucoL Exanple 33 In _a dr 3-neck roun
bottlofRbyfrprscgtray rCéHFLx %@ﬁ&%%‘éﬂ 50 man%esm h
t horiRGeRe AREdStIbD6 bﬂf 208 CTHEF) IR PIRb WERE addiiod v@hs

regm% &?egfac aéﬁotamﬁg%é Rﬂoyghé@o%)d"%ﬁ THE%&%DE?HH&G

C hinr gde.96 i) wes added G Mm:nitm.THEt)er sﬂtiwlﬁ gediching thd adtion with

25

30

mai .0t er 0 nperat ur e b

a1 HE el a R EOnR Bl o Bipto B oL e 8P b oom

t etgpgemtune end the phases were separated. Analysm by HPLC of the reaction
mixture indicated 53% probucol monosuccinaie, 8% probucol disuccinate, and 39%

probucol.

Example 32

In a dry 50 mi 3-neck round botiom fitied with a reflux condenser, nitrogen inlet,
thermocouple and siir bar was charged probucol (5.0 g, 9.67 mmol} followed by 20
mlL anhydrous THF. To the resulting solution was slowly added benzyimagnesium
chloride (9.91 mL, 2.0 M in THF) at such a rate to maintain the internal reaction
temperatare between 40-50 °C. Once addifion was complete the reaction temperature
was brought o 40 °C and then succinic anhydride (1.03 g, 10.29 mmol) was added in
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10 was brought to 40 C and then succinic anhydride
(0.965 g, 9.64 mm 1) was added as a THE (10 nlL)
solution over 45 mn. After aging for 45 mn analysis
by HPLC of the reaction mxture indicated 58%
probucol nonosucci natte, 8% probucol disuccinate, and
34%pr obucol 15 Exanple 34 In a dry 50 nL 3-neck round
bottomfitted with a reflux condenser, nitrogen inlet,
t harpseivaupfier aging fostlb mid) awalysia &y HBBC gﬁtﬂe prdbuaokimeinddagd
9. 0 ol Jo the
reg})él/nl??o{m)ml 0 J‘It’q?\o%a%é{%g{(’bl\ﬁo dm %%y? Egne3| um
chloride (10.8 nmL, 2.0 Min THF) at such a rate to

mi@%g ﬂﬁ%he internal reaction 20 tenperature between
40- ce addition was conpl ete-the reaction

% erdperday & mL Iyeesk pevnd ditom Gitefowith  rflug isendersgr; Sitygpen inlet,

d 0
oWl s e ATt B IoRED ey

r edel pebydipysc TR ? #mresaltea solugiegy, v é‘ﬁE‘!&Yoﬂ‘dﬁ‘%B‘%‘Eﬂ’é‘%f%‘n
6% RlAlOMs 1,516 & RatER) @@%@Mqﬁmgh the2 BB PRt
35 In a dr -neck rﬁgqﬂnd bottomfitted with a
o BT BERER A0S DBy COPRIE ST L epeare
10f5t :W%Bmzmﬂﬂﬁnmcgﬁmaﬂiydﬁ%@%sgmml ) yas added as
0 ydr o e.resultin
soiiE oty sy iban hh e At i okt o HpLc of
( 8.18 ribactich Guikduren zﬂaﬂE)edaBS%uphbmzor ahenobu@cingte,nt8% rpretimeol
|nt r nal i.0n 30 tenperature bet ween 40-50 C. Once
Sflf’cblf?tmﬁ’g%gé Y the reaction tenperature was
brought to 40 C and then succinic anhydride (1.03 g
15101!2‘x n{n%4) was added in | portion. Aft.er aging 45

sis by HPLC of the reaction mxture
N ndu@altseﬁp 63490k odwd dbtion Fdsluwidi »zeflex caniogsen piftogen inlet,

di |
! %ﬁhﬁg&ﬁﬁ@ P n%%/o QB&Q&&%&bu?cﬁ G %h”%’ﬁnﬁﬁl) 1Bl1RvedbY 20

50 nec bottom fitted a ref

c orfdle rhgdrous THEF. o G fhejrpgubling solption was é’c?ﬂ’ﬁl ld %B@f’%ﬂﬁgﬂﬁﬁl"m

VWashehdd @69 HL.0DY &Pk TR0t GuchSa itk 1 Ritaih Ghd DWRGL BidctRQ
nL anhydr ous THE To the resul tno%a% solution was sl ow

2044 d@@eﬁ@ﬁ%%%ﬁ%ép Uim Snqerpfdion s camplelg e reachionjermper
THR)as 8foughy €v0Ee (Y Aall Gheh SucoMicnbidfidd Q@3 |gmoa9rmholp eaciddanin
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corplERE teF FRSET BiP PRIEEPECTIC ST SR Srait
and2¥dpestuedl evhasueirarhg?d piothecol distddnagg, add4229pmvnsbl) was
added in
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25 Example 35
Ina dry 50 mL 3-neck round bottom fitted with a reflux condenser, nitrogen inlet,

thermocouple and stir bar was charged probucol (5.0 g, 9.67 mmol) followed by 20
ml anhydrous THF. To the resulting solution was slowly added benzylmagnesium
chloride (8.9 mL, 2.0 M in THF) at such a rate to maintain the internal reaction

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 mmo}) 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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1 portion. After aging 40 mn, analysis by HPLC of the
reaction mxture indicated 52% probucol

nonosucci nate, 11%probucol disuccinate, and

37%r obucoL 10 Exanple 37 In a dry 50 nL 3-neck round
bottomfitted with a refl ex condenser, nitrogen inlet,

"~ thernocoupl e and stir bar was charged probucol (5.0 g,

9 67 nmmol) followed by 20 nlL anhydrous THE To the
Exibiiplerdd sol uti on was sl owl y added benzyl magnesi um 15

mI;tP Ofdgf So gﬁ Pl rofidboftheh Bredd G @&efﬁﬁ%%n@mgeét&a

ernal reaction t enper ature
4QhemPo@uploautstaddl wisohangedspropiepll (B0, P168 wﬁb@ﬂwd by 20
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paitoride (8. 2pie 2.0aM ingTHIO) akispeh st popaintpip thppinterg reapiion
QB HdrRie Bhrvbi ®-J06 QALEM ditidS YaPdoRiPle&the reaction temperature

m)noéucm nate, 10% probucol d| su CI nate and.42%

press et to 0 6 andihen sugriyiqangydaids (505 511040 mapp wap pidgd i
boft {Had IAﬁ&qgm%ub zﬁn,raﬁél&s@% CHPEE 651k reablidor igmire inditad
an

Bhs%%%‘é?'n?@pmwaes“ By By i Ch%ﬁ% oS RRESet . O
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30

resulting solution was sl owy added benzyhnagnesi um 25
chl ori de (9 86 nL, 2.0 Min THF) at such a rate to
meliZ@mple3 he i nternal reaction t enper at ure bet ween
4Qn5@d:§50 @iIC 8-nadkdiotmdbvttemdited nith etrefhyxhesndensers Ritspgen inlet,

DRl 5P el B Sy BBy 2
addEdnhydmu.s S‘HFm’lh: thﬂfesldhnwlt)bmmywmﬁé?mlﬁ iafdpdt earykeagaesiugh
c‘gi‘nﬁi g%yg,lf s&chr £361 (P RatBS: $O bl lrBaction
m erature andt e ases were separated. 30
Armmpaatsremqum@—iﬁ"q r@c@a@mnem eppapletethe faaption fappqtature

| i(ned £1028 YenToirls @dded
Al il b 0 110 SleB el

501 pertig. néﬁw g Bt e Pif %%’d fhy repchios Ppre

co, Blcol MbdokReR e, i10%8fobucd BRdrnee wal e2%@pebbsdol.r bar
was - char ged probucol (5.0 g, 9.67 mmol) followed by 10

nmL anhydrous tetrahydrofuran (THF). To the resulting
SOE*HHI, 9Nas slow y added benzyl magnesi um chl ori de

In a diy —neckl R)uJJ"EJuo ﬁt?eg hthaa feﬁ&xe c&lﬂeﬂ@ ﬂ'&r@éeﬂ lﬁlgl,e
ﬁ1ermocoup1e and stir bar was charged probucol (5.0 £, 9.67 mmo}) followed by 10
ml, anhydrous THF. To the resulting soluotion was slowly added benzylmagnesium
chloride (9.86 mL, 2.0 M in THF) a such a rate to maintain the intemal reaction
temperature between 40-50 °C. Once addition was complete the reaction temperature
was brought to 40 °C and then succinic anhydride (1.03 g, 10,28 mmol) in THF (10.2
mL) was added over 30 min. After slowly quenching the reaction with 4 N HC), the
biphasic reaction was cooled to room temperature and the phases were separated.
Analysis by HPLC of the organic layer at this point indicated 64% probuccl

monosuccinate, 13% probucol disuccinate, and 23% probucol.
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ion as w5 internal reaction tenperature between 40-50
C. Once addition conplete the reaction tenperature
was brought to 40 C and than succinic anhydride (1.03
g, 10.28 mol) in THE (10.2 nlL) was added over 30
.mn. Analysis by HPLC of the reaction mxture .

i ndi cat ed 64% pr obucol nonosucci nate, 13% probucol

di strccinate, and 23% probucol. After slowy
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resulting solution in | portion. After aging for 15

mn, analysis by HPLC of the reaction m xture

i ndi cat ed 15% pr obucol nonosucci nate, 4% probucol

di succi nate, 10 and 81%probucol Exanple 41 In a dry
10 m, round bottomfitted with nitrogen inlet

t hernocoupl e and stir bar was charged probucol (1.0
g, 1.93 mmol) followed by 4 niL anhydrous THF. To the
15Exmaplet® Ng sol uti on was sl ow y added hexyl [ithium

(e 0o Dirk oot ZothaMolilln RRSARES i Blen SHE b Bfils Wt st b s

rral n a nt er na enper at ur e bet ween
A0 c5eed. prabucd (1.8.dxl il 93 ovinelh Sollowed b tanla dalivdfogh FHFTHD the
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10by a 8704 gatieelr ous THFE. To the resulting sol ution was
slowy added hexyl lithium (1.70 nL, 2.3 Min hexanes)

at such a rate to naintain the internal reaction
te_li;g pleyt e between 40-50 T. Once addition was
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SIS fon m xture

| n@lebat rats mmmmmmmm@ éanpata@re hadweep d8BeoC. Once
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resultl ng sol ution was sl owy added beng e
ZochFﬁ‘éF"r"&ém(“_‘t“@‘?dlﬁ‘l‘md 20% pRRbRepl snov%‘ﬂ%e 5 n@l%i’ °i”8*1te

me b BosprbhiRoll Nt ernal reaction tenperature between

40-50 C. Once addition was conplete DVE (4 nlL) was

added and the reaction was aged at

Example 42
Tna dry 10 mL round bottom fitted with nitrogen inlet, thermocouple and stir bar was

25  charged probucol (1.0 g, 1.93 mmol) foliowed by 4 mL anhydrous THF. To the
' resulting solution was slowly added hexyl lithium (1.70 mL, 2.3 M in hexaves) at
such a rate to maintain the internat reaction temperature between 40-50 °C. Once
addition was complete DMFE (2 ml) was added and the reaction femperatare was
brought to 40 °C. Solid succinic anhydride (0.20 g, 2.00 mmol) was added to the
30 resuliing solution in 1 portion. Afier 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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roomtenperature. lodo-acetic acid ethyl ester (0.24
m., 2.03 mmol) was added to the resulting solution in
| portion. The reaction was heated to 60 C and aged
overni ght Analysis by HPLC of the reaction mxture

i ndi cated ca. 70% probucol and 10 30%probucol -acetic
acid ethyl ester (aprobucol nonoether) of the
following formula sxs HOOO Exanple 44 15 In a dry
10Exdmyplodthd bottomfitted with nitrogen inlet,

o A B UL o Soich ol AL AEndb QAR s oo
r egatged pepbuesl (19 an 148 songilofflyweddived mBembydiragHds| Fimthe
c hie%\%lgr?gﬁm% o i%ra%@lowlgfad@ed'ﬂeﬁi}lma&@unﬂhloﬁd@ .8 Bl 200Pin

nal e internal reaction tenperature between

40THD) € such@rets ta ddiniamohe iipsnad sapion tanmerg Retyieep 4R8 °C.
ﬁﬂg’ﬁ% agigb&%@ﬁ@z&@ﬁhm@ A00RESASNE el Rackin Fas Zzed &t

the resulting solution was, heated 50 60.C
antPoaEEPerEvEr fdgriectic afd el &ich{0-34Ppb o> Prel Prgadded fp
m iﬂg %ﬁ}ﬁh@lsbﬁ%@)ﬂm ﬁ@oﬁ@ii_-.,d TaY tQéh@ﬁbn ﬁﬁsdmeam asl 60 acl 8 %ped

robuco n 0 u -acetic acid.(a,pr cOo
ﬁnﬁﬁ@?&%r?ﬂ%ﬁs el e e g it et Y Pompct g
O 3d% probiddPade U DesthR Goprbtutil Gonoctieg of fie fdllecringfiortdala
art can easily ascertain the 5 essentia
characteristics of this invention, and w thout

departing fromthe spirit and scope thereof, can nake
varj ois changes and nodificationslef the invention to

adapPA t g\ya Saus uBages~and fondrtions. 97 W
d P ocegskﬁilna uring a conmpound of

0\/

Example 44

In a dry 10 mL round bottom fitted with nitrogen inlet, thermocouple and stix bar was
charged probucol (1.0 g, 1.93 mmol) followed by 2 mL antiydrous THF. To the
resulting solution was slowly added benzylmagnesium chloride (1.97 mL, 2.0 M in
THF) af such a tate to maintain the internal reaction temperature between 40-50 °C.
Ongce addition was complete DMF (4 mL) was added followed by sodium iodoacetate
(044 g 2.12 mmol) and the resulting solution was heated to 60 °C and aged
ovemight. Analysis by HPLC of the reaction mixture following an acid quench
indicated ca. 98% probucol and 2% probucol-acetic acid (2 probucol monoether) of
Formula XVI
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R5 R XOCy R2Z R4 wherein R, R2, R3, and R4 are
i ndependently selected fromthe group consisting of
hydrogen and al kyl, said al kyl optionally substituted
by hydroxy, alkyl, alkenyl, acyl, nitro, am no, halo,
.carboxy and cyano; RS and R6 are the sane or. different
and i ndependently selected fromthe group consisting
of al kyl, al kenyl, and aryl all of which can be
optionally substituted by hydroxy, lal kyl, al kenyl,
itro, am no, hal o, carboxy arjd-€yano; RS and R6
e~ ring; Xs
an

l1to 10 _irbo- atons,

optionally sgbstitut®¥lsaturated_al kyl optionally
contai ning a\ polar or charged Xunctionality, Yis

sel ected from't he group consisting of an optionally .
substituted unsaturated al kyl having from1l to 10
carbon atons, and an optionally substituted saturated
al kyl having froml to 10 carbon atoms, said

opt i onakbin tﬁé.libﬁdgb]hgl tlmhpmamu slatieddn ﬂiﬂl@yﬂ cad Batily ascertain the

opt titute Sat ur a 0
>cof SS‘?%F%‘ eﬁ%ﬂ tu%’f aréjeﬁ“de unc‘:‘we@"%?’%% Spirit and
c o ISape theregy, cﬁanakemioum@a@etmttmdxﬁ!tatmﬁ:s Fﬁhmv@ubﬂ to[RBapt it
RZ RQ |l wherein Rr, RZ, R3,
to ogggﬁggare A% preV| ously defi ned, with a
Crrlgnard Reagent

97



We

* hydrogen, an option

to forma magnesiumsalt or a reagent selected from
the group consisting of an alkyl [lithium alkenyl
lithium alkynyl lithium aryl lithium aralkyl
lithium and a heteroaryl lithium all which can be
optionally substituted to forma lithiumsalt
reacting said magnesiumsalt or lithiumsalt with a
eqappund sel ected fromthe group consisting of a
saturated or unsaturated al kyl halide, saturated or
un aturated al O sul fon I a,sat.ur or
unsat ur‘aPREsST l%%‘?“ (fﬂ’ﬂ\i{ uﬁ?iﬁ%ngﬂg LGP gsttgé &}}
unsaturated al kyl -0 acyl, and a saturated or
unsat ur at ed epOX|de all of which mays optionally be
' ' romthe group

al kyl, al kenyl ,
protected

gt ng and isol ating
galts ttrereof. 2. The
process of aim 1l to manufacture the conpound of
Formula 11l gor salts thereof s¢¥s \ OY XO I
wherein: Xis selectgq fromthe group consisting of

11y substituted wunsaturated al kyl

havi ng fron11 to 10 carbon atons, and an optionally

subst | tut tur f

car bJf Zi%ﬁf R e%%fi gg%&%dtﬁf?tgi%é gr&% %tgsﬁ o

al kyhymgdn mdtaﬂlq]; adidl gnkﬂ @b@cmﬂmmw@@m hadrewy, alﬂcsalyaﬂkenyl acyl,

optlonall gﬁég@@bg Qlar or charged
%

func?loh se écted fromthe roug¥ :
consik$ mﬁﬁmmmn@pl$ﬁﬁﬂﬁh¥h@@E§ﬁ@ﬁUﬁ ﬁﬁ%ﬁ? gtouy

- al kyl r ame s@ftituted b
el 0 32 ot e

opti ona having from1l

ky
to 1bydremybdkylaikeny, acylapitto.gpiookaln, F@Tb@ai@%f{ et ed
unsagsaf d@%fﬂﬁléo@elm 16k 10 @il a0BBbdyHticHIRS T i t ut ed

saturate r-onal | contalnlng a

0
char &aslselecigd &pmdlap@rqsqpyaon qlrﬂéen, an opugnahy substxtuted
unsaturated alkyl having from 1 o 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 a]kyl optionally containing a
polar or charged fimctionality;

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

- finctionality;

comprsing:
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reacting a conpound of Formula IV\ SXS\ HO OH 1V
wth a Gignard Reagent to forma magnesiumsalt or a
reagent selected fromthe group consisting of an
alkyl lithium alkenyl lithium alkynyl lithium aryl
lithium aralkyl lithiu and a heteroaryl |ithium
al | HHErEg 2CampeRd g anWﬁﬁy substituted to forma

lithiumsalt react gng saisd magnesi umgalt or |ithium
S ec

sal t peun e group ,
consi st of djsatu d or rated al kyl hali de,
saturat ed ungat iR°at edr@l kifl - O dqul fonyl al kyl, a

onyl aryl, a

sat uFf@t ed orJunsaturated al kyl - acylf) nd a saturated
or unsaturatped epoxide, all of ich may optionally
be substitut®d by one or nore sBf ected fromthe gr oup
consi sting of protectied hydroxy, alkyl, alkenyl,

acyl, nitrq, .protected i no, hal ot ecLed. .-
oy bR Ro R MR BT @ preifontly dBind SR Grignand Reagent
sai dtccform ouaghesim Bat amalreagit exlecsdftos thhgrapdonsistidg ofdwenlkyl
f | aj. i.n: | S. Y. i

P b chtRa it AR Pl YA QOEA il gy
s ubshéttrusreldithis cdlmiadhedn by dpjibnally awbishigtefl fooferm 2 Ebiugalt;

bon _at b , i Sat
o ey FoBot TR o0t OB S b o R b Sl B e oy
opt | cwabting ofabgtritederusamsiad dicd belileatatyated pn gnsaturated alkyl-O-
optl &ﬁ@h}déﬂéﬂ 9§th!ggilé& ﬂm?ﬁh&t@@ﬁ%ﬂ—@étﬂ%ﬁﬂ @R, IaQRadateN or

containin pol ar or charged Tfunctiognaljty; .
conprissiurpd alkgloOnedcnd aertaraied ABEHEFGT cRostim il of Rbigh TRy

a O Lenaie Reastitied b oflf M RBOBS il the b cBisising of
reagent sélected fromthe group consist |.ngh§(1; aqec%ldkyl

nunuBfotestest Bydiesy, llslikgr, acBh WFP AT D PO

| t hidhexydpakiliyankickRbUm and aheter oaryl lithium all
whi ch can be optionally substifuted to forma. lithium
sal t?BPF]@EIEﬁ“}“ﬁ&O%’%SWﬁWB@Paﬁ¥ é‘?ﬂ“{‘g&r‘” ?HIW ’%’T’Iﬁ sal t

Wi th a conpound sel ected fromthe group

2. The process of Claim 1 to manufacture the compound of Formula ITI or salts

thereof

X0

wherein:

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

polar or charged ﬁmctwnahty;
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consi sting of a saturated or unsaturated al kyl halide,
saturated or unsaturated al kyl -O sul fonyl al kyl, a
saturated or unsaturated al kyl -O sul fonyl aryl, a
saturated or wunsaturated al kyl-0-acyl, and a

saturated or unsaturated epoxide, all of whi ch may

opt i BAndelegted &“@GMPW@@WOW@DW%%S@@%@SWaW fekiag!
the %mgrﬁogpml 19{chB6n Abms, RACIGHSHAIPHBERA YA saRlri¥d alicyl

al kenyl ;” acyl, nitro, rotected am no, hal o, protected
car bbipe ﬁ@ﬁ%&#@d@ caen @9% &aid eptigpallyisbsijtuisd osatred alggand
sai dofi @?%ﬁ&hﬂlﬁ@d':&ﬁi&éh Ak lobtiGHallp &Jntaimﬁé’@%&z@for chafbed The
proc claim2 wherein: Xis selected omthe
groug‘]1 tlng of hydrogen, an optionally
substdntpdkieg: unsaturated al kyl having from1l to 10
carbon _ atons, an optionally substituted saturated
al kyl*Ha6 FSFHP8 §?€ﬁ¥%ﬁibycarbon atoms, said

optional }y substituted unsaturated al ky| and

pol ar _gr charged fA My, Y is

R gr ou oNSI's

rat kyl g from1l to 10

I} an optional Jtuted saturated
y m1l to 10 carbonz opal d

optlona Iy sulgstituted unsaturatef al kyl and

optionally

_ g ctronal ity;

conprising: rewacting a conpourrd of\ Formula Nwth a

Gi f

oot L £ gl B BB ST PR SR il
gr ougFowpoNssising n@ancdlqrakthslat @ilkawbuhm @lhssﬂal lithiztre aryblithiyin,

hal i | I ?&%h
alkfﬁﬁkgﬁggé%%%?gg&&o nsaturat (%% ?&%ﬁﬁh% on tedto
ar y| formya kihivgr lted or unsat ur at ed aIkyI O acyl, and a

saturated or unsaturated epoxide, all of which may
opt™PHHEE Taif TBagmesTyp &3l o Hifbivan salt vothe compamd eelestsddorettie group

f r andidtiag BF DURTBANS nBiat e OficPhA4E GLigdeh Y -O-

al kiﬁlé g ac ni t?o k}gr ot e%t ed am%mxﬁiefmkylo
ﬂ@%ﬁ@@eﬂy edgffeyl-Osyifeny] adpasairatadorand

i ﬁoinaﬁurmgi amlw-mnmumﬁnﬂ&ed:&ﬁﬂah@atéd dpoffie, 8fbf Which may

ther gonally l}e substituted by one or more selected from the group consisting of

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

—

separating and isolating said compound of Formula III or salts thereof.
3. The process of Claim 2 wherein:

' X 1s hydrogen; 1
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 ymsaturated alkyl and
optionally substituted saturated alkyl optionally containing a polar or charged
functionality; | :
comprising:
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5. The process of Caim2 wherein: X is hydrogen; Y
1's selected fromthe group consisting of an optionally
substituted unsaturated al kyl having froml to 10
carbon atons, and an optionally substituted saturated

al kyl having from1l tq an a masnesi
opt |@W&PH?°‘§8&!’9§W ?fiEOSH‘ﬂﬁf]‘gmt@?g a‘?‘?f% nt%o 89“ agnestan
opt i QRA} b Yeagdnbsid-fed oAl tsairspabesibtiag «ddo atpl m@t $ikenyl

cont ai ni n%kynyf]ét ar orllggargeg]ﬁﬁgﬁl% o??r% d¥a 11{}“]31?%%1

Grl gwﬂl%]ﬁcaﬁfbagpﬁttnammubﬂﬁmwﬁa@wdshlwal%al t; reactl ng

d |t 1
o oupERSLT G T oo o ST Q1o RRkas badon i‘ﬁ“’o"

hal I&bﬁsmﬁgbﬂﬁ mmrmmmwb,ww@dﬁwwe

al kyl urate Mosaky WileRy b
aryls“lf%ifly g@ﬂraastat"iﬁ%% TYRERTY a@%'g i E if 69;30 a,nrd a
sat uisitedied slkylrd-atylirand e shterpek PIdJ@SﬁtlEFth Poxigdh aﬁ I‘=Tf may
opti on t @dn:@ﬁﬁ@d)f

£ F orfHERE) pE GipsBURT b o hobecRR B B pEce

I'ng O rot ect ed x¥ q
al kyﬂyrpte&bd(lmiy:txy, aamua?kemﬂl,tas& mb? Fraigeted dmifiey ]i‘f’g A

prote t ed ng:lxl‘l Spoxide and cyano; separating and

i sol BH1°RY “BH r%ou’nd of Formula LIl or salt

t her epdrathg aﬁmolptnwe@s;omo@ af'-fﬂﬂé‘ﬂftgl ﬂ'asﬂl[ﬁsf'g?fﬁﬁ e the
| ~~compound of -Fornul-a-ix,x,xi or " XI'l or salts thereof
CQ{T‘pIrh:\ESﬂ./rQ(gsiss K02\ S vﬁie&einHO 0O \ s\i/s\ OAryl HO O
x \ s S , :

X is selected from the group consisting of hydrogen, an optionally substitited
unsaturated alkyl having from 1 to 10 carbon atoms, and an optionally substituted
saturated allcyl having from 1 to 10 carbon afoms, said optionally substituted

upsaturated alkyl and optionally substituted saturated alkyl optionally containing a
polar or charged functionality; ' :

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

comprising:

reacting a compound of Formula IV with 2 Grignard Reagent to form amﬁgnesium
gsalt;

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

separating and isoiaﬁng said compound of Formuia III or salts thereof.
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OAkyl-Aryl HOO xI \ SXS HOO xIlI reacting a
--solution of a conpound of Formula IV with

-1 sopropyl magnesi um chloride to forma nagnesium salt;
‘reacting said magnesiumsalt with a conpound fromthe
grauphLpnskst bN@1ofn alkydeid- hal obutyrate, aryl 4

hal obut yrate, aral kyl 4-hal obutyrate, and

but yxak apkere; separating and isolating said conmpound

Of FOrTUh & fronthe ShuDlondiling 8F putibidid RELARD Audeed alls

The process ture the conpound of
For mbirangdrh | t@qo\pmbowom, aan Qﬂ‘l"%a&]? upstitigd gprated alkyl

80 ”piﬂnﬁﬂ ym Pto {(ﬁ;aﬁ)& at@ﬁk Qﬁih E%n@;@ub?@ﬂt@&lm@uﬁﬁbﬂ alkyltlahd

XV |
pttonally substltuted samrated au;yl optionally containing a polar ot charged

fimctionality;

coraprising:

reacting a compound of Formula IV with a Grignard Reagent to form a magnesiam
salt;

reacting said magnesinm salt with a compound selected from the group consisting of a
saturated or unsaturated alkyl halide, saturated or unsaturated alkyl-O-sulfonyl alkyl,
a saturated or unsaturated alkyl-O-sulfonyl aryl, a saturated or unsaturated alky}-O-
acyl, and a saturated or wnsaturated epoxide, all of which may optionally be
substituted by one or more selected from the group consisting of protected hydroxy,

alkyl, alkenyl, acyl, nitro, protected amino, halo, protected carboxy, epoxide and
cyano;
separating and isolating said compound of Formula HI or salts thereof.

6. The process of Claim 2 to manufacture the compound of Formula IX,X,XI or

XTI or salis thereof comprising;
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HO o/"Y O xvl reacting a conpound of Fornmula IV with
i sopropyl magnesi um chloride to forma nagnesiumsalt;
104 reacting said nagnesiumsalt with al kyl

hal oacetate, aryl hal oacetate, aral kyl halo acetate,

and al kali netal hal oacetate; separating and isolating
sai d conmpound of Fornmula XIll, XIV, XV or XVI or salts
thereof 8. The process of Claim 2 conprising: reacting
a soluffion of a conpound of Fofpula IV with a Gignard

3- na S de; (o-

Met hoxyp magne and Phenyl magnesi um
chl ori de drma nagk  salt™react ol
magneyum 3glt with a.conoundofrom tte groflip

consi sting jof al kyl 4- halljobutyrate, aryl

4hal obut yr ate; arﬁgky[ 4- alobut yrat e, and

but yr ol aet ong; separati and isolating said conpound

proces$ of claim2 conprising: acting a conpound of
For @ Giggn ent selected fromthe
gr oyp N yphenyl magnesi um br om de;
(o- Met hox yl) nes pr om de; and

Phenyl nag m chl ori dg orm ghesiu S

" reactgg” sgfd magnesi um s oth al haljpacet at e,
aryl hal oagetate, aral kyl | hal o acetate, a al kal
net al hal o laeet ate; separ ating and isolatiﬁb said
conpound-of \Formya X114/ XNV, XV or XVI or salts
thereof. 10. The process of Caim2 manufacture a
conpound of Formula X I or saltjs .thereof conprising:
OH

OH
HO OAA’(
Pl

reacting a solution of a compound of Formula IV with isopropylmagnesium chloride

to form. a magnesium salt;
reacting said magnesium salt with a compound from the group consisting of alkyl 4-

halobutyrate, aryl 4-halobutyrate, aralkyt 4-halobutyrate, and butyrolactone;
separating and isolating said compound of Formula IX, X, X1 or XII or salis thereof.

e

103




‘O X'l 105 reacting a conmpound of Formula IV with a
Crrignard Reagent to forma nagnesium salt; reacting
said magnesiumsalt with al kyl hal oacetate, aryl

hal oacetate or aral kyl hal oacetate to formthe

conpound of I X, X or Xl ; hydrolyzing said conpound of

I X, X or Xi; separating and isolating said conmpound of =~
Formula Xl I. or-sal ts thereof 11. The process of Claim

2 manufacture a conpound of_ For a L@l oS daS1a x11I, XIV,
" thereferesapi siAge 2\ st FPEF %e% C%-%lb D X

| ~reacting a conmpound of Formula IV with a Crrignard

Re a%€ ot XVborrsghtsthereqfgefetfingm salt, reacting said
magnesi um salt wi th al kyl hal oacetatg, aryl '
hal oacetate¢, or aral kyl hal oacetate{td fornthe
g- sai d conpound

of XHI , X X epar ng 3

compound of ereof . 106

O-Alkyl
HO

HO

. O-Alkyl-Aryl
1o o /\,/

S

OH
o 5 /\‘(

XvI

reacting a compound of Formula IV with isopropylmagnesium chloride to form a
magnesium salt; '
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10,

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl
hatoacetate, and alkali metal haloacetats;

separating and isolating said compound of Formwla XIIL, XIV, XV or XVI or salts
thereof. |

The process of Claim 2 comprising:

reacting a solution of 2 compound of Formula IV with a Grignard Reagent selecied
from the group consisting of 3-Methoxyphenylmagnesium bromide; (o- '
Methoxyphenyl)magnesium bromide; and Phenylmagnesium chioride to form a
magnesiam salt;

reacfing said magnesium salt with a compound from the group consisting of alkyl 4-
halobutyrate, aryl 4-halobutyrate, aralky! 4—halobuiyraie, and butyrolactone;

separating and isolating said compound of Rormula IX, X, X1 or X1I or salts thereof.

The process of Claim 2 comprising:

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

consisting of 3-Methoxyphenylmagnestum bromide; (O-Metho@phenyl)magnesium
bromide; and Phenylmagnesium chloride to form a magnesium salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, aralkyl
haloacetate, and alkali metal haloacetate;

separating and isolating said compound of Formula XII, XTIV, XV or XVI or salts

thereof.

The process of Claim 2 manufacture z compound of Formula XII or salts

 thereof comprising:
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B

reacting a compound of Formula IV with a Grignard Reagent to form a magnesium
salt;‘

reacting said magnesium salt with alkyl baloacetate, aryl haloacetate or aralkyl
haloacetate to form the compound of IX, X or XT;

hydrolyzing said compound of IX, X or X;

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

The process of Claim 2 manufacture a compound of Formula XVI or salts

thereof comprising:

s><s
OH
HO 0/\“/

O

reacting a compound of Formula IV with a Grignard Reagent to form a ragnesium
salt;

reacting said magnesium salt with alkyl haloacetate, aryl haloacetate, or aralkyl
haloacetate to form the compound of XIII, XIV or XV;

hydrolyzing said compound of XTI, XTIV or XV;

- separating and isolating said compound of Formula XVT o salts thereof. .
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