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PROCESS FOR THE SEPARATI ON OF PROBUCOL DERI VATI VES
CROSS REFERENCE TORELATED APPLI CATI ONS Thi s

wappbilo@ss on clains the benefit of priority toPCI/B8S2006/015022
Provi si onal Application No. 60/674,001, filed April

21, 2005, and U.S. Provisional lication ,

G0 HISO RSP VOR 1k ARIARAZ IO o8 PRABUGGEERTEaTIyES
whi ch are incorporated herein by reference. FIELD OF
THE | NVENTI ON Met hods are provided for the separation
of nmono- CROSXRIFWRIENCIE FO REDATED APPLICATIENS f r om

di.-.car boxy.substituted propucol derivatives, ..

DA SRR B b Bt SiptiBin it Ot ot dplipgisad-
60/6 7301 NETed REIHI 2¢ 52006 0dndeW FTPLKisibiedl ApPBedtioBNdTB01709837, filed

cardi ovascul ar di sease and as anti-inflanmmtory

Auguaige 085, the diselesiirescefiwhickh sretinerrhgratedsbpreiybypigiereasrd can
be nodified to form nono-substituted or di-substituted
deri vatives hi particular, nono-substituted

derivatives, for IEID OF THEGNVINTEOXNNd nono-esters
of probucol have been found to have useful therapeutic

prpbeds a8 pravisid fexsthe sepaasfiencalimeone-erbesyanhespien ayebucol
derivlfrtﬁffep ﬁfoﬁP&itéa%égl&%uﬁ’ﬁir&{é& th?ubcﬁl éeﬁ%twegat ment of

ammat ory seases S as rheunmatoid arthritis,
osteoarthritis, asthma, and dernmatitis. See, for

exanple, U S. Patent . 7 . Met hods for

treat [ ng t ranspl ant rg?;@t&(%ﬁi“aéﬁ nono- substi t ut ed
dgbdrMativesess BobREADMAR! bedhSRvERYE] Q@ecﬁerﬁﬁéh‘%&,eﬂ)r_éﬁﬁlple, for the
U.S. Patent Publication No. 2004/138147.” O particul ar

treatuhent of setdicvasciorbissse andles antainflessmatbrypagspisc oProbhedl contains two

incl ude a_¢ar boxyl oup, ~such as the faoll oy ng .. .
hydrog s BRI AE RE indtisb SRR G Pputef gerivatives.
In patiQds, Y- dubStkiple@ S@driativése FE @xahplel afdhosdies SndNMono-esters of

have potent anti-oxidant activity: U S. Patent No.

probusobbaveszgndoyed &sbave wefuldhempsafici roneties. ddfangeasteyegnd ethers of
probu%?%g%%g%%ggﬁ%&%gg%sﬁ%ﬁﬂ igethg EI%Q’.%SSF 8? g%fia%ﬁatlpﬂgdiseasas such as

ounds w an excess o boxyl1’caci
rhemmhﬁyléhrﬂhﬁﬁs,mtboaﬂm@sy héthm&ﬂmﬂ][t%@m_@ﬁtisdr Seeefoh y:taammﬁ,ﬂo.s. Patent No.
pyridine at a tenperature sufficient. to ensure that . .
6,147 18- aMehassiyr iigatang Haw%ﬂa RIgeHqrs using gneporgubstitpied (dprivatives of
probudt al ﬂa%@b%é@re%bﬁgd.%%Sh?ﬁteﬂﬂﬂ%?iﬁ%t%ﬁ&f%@ﬁﬂgE'PAP}J. Of particular
can be prepared by treating probucol 1n
intereste treampdoestarr danivafivds soprobordlyitint tdeleleda aarbagyldgroup, such as the

R T T —

reduce atherosclerosis and have potent anti-oxidant activity:

M S

U.S. Patent No. 5,262,439 discloses that carboxylic acid derivatives of probucol
compounds can be prepared by treating probucol compounds with an excess of dicarboxylic
acid anhydride and catalytic amounts of 4-dimethylamino pyridine at a temperature sufficient
to ensure that the dicarboxylic acid anhydride is liquid.
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approximately 14%yield follow ng purification by

chromat ographi ¢ nethods. U. S. Patent No. 6, 323, 359
wale@elio®es net hods of manufacturing probucol PCT/US2006/015022

derivatives. The '359 patent discloses the use of

al kali nmetal hydroxide, alkali netal al koxi de, alkali

ammSn PatentaNRo&ildd,25@nlisclistsy thahmenaesirs 19f drdicelecngbe prepared by

formsalts of th buco der.iva n id .

eath§ o ot i S PGB ARL S, A5G bR BIPAH R Wbride or aci

anhy &Y dhi 6fs ekhrﬁplepaélﬁgltthﬁ o€t IaomohbesteZO@ﬂbﬁﬂ)ﬁlMSE prepared in
dlscloses processes for_the preparat|on s and

apprazimately 6% gickbiodlowing purificetiomby abr@mto@rapg‘ic e P
{ al \Y d

5 S0, 8 oA L Mo s

The fEBQNEEntndistlodes tthe ume sl dlkalf eletadvigdrdyda al@nmemi alkeide, alkali

s g o ST RS SRR, TR B D

r dgde.Pat ent
comp%lugﬁl %:ngitt;ﬁ%%fea ﬂg?%%é?%%@?%%mg@g 2&3%2& addi ti t(aanal

priose Est(ent Pubicativen woeq@aﬂf&)tzowirﬁscé@eep@caﬁqs for Hrerpyepsration of
nd a use d d I
estr L G AL PORRE O S PEPE P e e b dorapingpipbucol

denvtaﬁvé J;'Jﬁh a a1 RAkent Or & BHi@E réfgelt t8T6im patagAtsturhay fthium salt,
di scl osed that certal n probucol derivatives are

followy by hatastioe motheawi %te&vﬁ@“ﬂh%@lf sthenioEmmgenmpouny.  The method
| .
s e NS BOE SBL R BE Lo 35t

PrUS. Geteht PiblicatidrNo /AR5(REMERY disglbwx yiédikiemrd ipoocessies| for the

d t f b | ), Fr_ 2. 134.
prepz(rgqag %@‘g’ﬁﬁ @ﬁ%g gggr% uicol and also %sessa rgethod described for separating the

mon(% I%ét@lé?ho?n RicGRILR s)nﬂh 1}@”‘3@9 Lkanes); Fr 2.133.024

ni cot noy oxyp - propanes); and Fr
2. A36Ger¥é50f French patents have disclosed that certain probucol derivatives are

SRTETERE e e e T

estergf gflci 7791 (t%ﬁﬁiﬁfﬁh&lt)xpr QREEAL Biters €8t pdBucol); Fr 2.140.769
uco with a hali de or anhydride of an organic

(ensofisiiveienss i ierAits Wéaxrolaml)s it e e Ryfs-atiya-

i SRR PP PHE O LB oty

proineﬁE taah Feal1309g5s |(ﬁﬁé—(4ﬁ§hdﬁ6xj&ill€dm9m|xy) -healylibiojdikrges)t erdench Patent
e useful as t reaction internedi ate. A nu

PublivetipiodNo. 31168487 sdaserihss the apradueionapf destrs of pro robacol By rescting
probg('éo azs(flbg géh&e (% 2&1?&’6“(?[0411 &géﬂrlgl%l'd\iﬁ Zmz@ééf dgg«?r@ Wol'%h Itleat and in the
preséﬁé@ of & bbsd duchl Taedn dl&a]m/aiydmxl& Gmcapbmﬂtec; esa tanigary amine (for example,
di -substituted derlvz%1 ve, agtllc ar challecp'%e
triethyhaminghadAe {Qypretal salt erivative of probucol 1s also suggested to be Bseful as the

reaction intermediate.

A number of methods for the synthesis and isolation of mono-substituted probucol
derivatives have been described in the art. In general, the synthesis of the mono-substituted
derivative also produces the di-substituted derivative. Of particular challenge is the separation
of the mono-substituted derivative from the di-substituted derivative from the mixture resulting

from the synthesis steps.
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of the nono-substituted derivative fromthe
di -substituted derivative fromthe mxture resulting

WO e@i11doss synt hesis steps. It is an object of tPEI/US2006/015022
invention to provide efficient nmethods of separating

nono- cal pbox upsti tuted probucol derlva es from
diltis 47 BBIEGt %F}Vﬁﬁfﬂ%tom%‘ﬂé%ﬁ ficyrat mthofs aksepaaiipppapno-carboxy

substﬁ:tfcgl:r glﬁgg% Iﬁi%%b%e%j E‘rggf;% g%@lg %@d sdohbAdeAvatives.

ucol derivative can be
separated froma m xture conprising the 4-(carboxylic

d b :
ZCI4 ds?zz;\?ggx&wgq(eégﬁg;ﬁw lljc(t))]i\I derivative
WH 16 bRt Higdsieted thixcd 4@@% ?ﬁ@ 6@ bearit) X3V AP atidd dhn be

at | east one or ganl c solvenf from an aqueous sol uti on
separgtad ﬁ;nmc&mxt@rempmp@mgu the péearbanylp aeidibgpiing @refrucol derivative and

N LI T e e

extracﬂfoﬁfvﬁﬂﬁitﬂba%{ biye Eghniaeb1®entiffindah h@e@nganuﬁ:oﬂ iaytich the mixture is
the 4- (carboxylic acid bearing) probucol derivative

partiglly agidifiadcs partinlly hasifigd theofpagiadlineutralized holha 4-(rarkagylc acid
beamlé@ Pg%%gﬁ %e%g@?&dé %%&éﬁreﬁ?ﬂ%ﬁﬁ%ﬁrﬁ:?@ gftg Itljie arh@ faytf. ©F the 4-

c acl
(carb&mgmciangl)bepnm@)tmolbuodbdemmlws prswr]ecbml tlie ﬂma:soﬁa‘wltf are@nount of
l'ic, CI d, th

o SRS BB Pt By TR 21 i
ac1d | P dtedl &rivhlibe f5lfabiER & U KRS cérbogyhc%mddf thep, g@f3fhlly, a

schemati caly show particul ar, non-|
smallealmmdt ofdrase isofsed treformthepartial, samffgrm e 7 shovvs
non-limting exanples of 4-(carboxylic acid bearing)
probucol derivatives that may be separated using the

met hods di sciprREEF DESTCRIPTRONOEFEPHRASCGURESON OF THE
| NVENTI ON Thi s i nventi on addresses the need for an

i pgweel Zaddt.reped Behesiaticely shot eadicnlsr, noagipiting ggbadiments of
arboxy substituted probucol derivative froma
themggﬁlgoar boxy-substituted probucol derivative, in
pdigure Tlshowé hemlimitiigieamsmplaafldt (cab ok yivacibbsatiag) probagl
processes of nono iarboxy sub%(sﬁléiut ed robucol
derivefuier U MpuDe SPRATHaS UHjBB AeaneBerutissiosed ferein
4- (carboxylic acid bearing) probucol derivative can be
separated in high purity froma m xture conprising the
4 ( car boxyl])ETAzleD DESCRIGITONCOHAME dNNENiTIQH and

ng t}oa?%ﬁ%/elﬁéq% CI d graa{nl 12%)1@ erdoa% cr:l%re e c1en E)ro\{:gss for
separatlng a mono-carboxy substltuted probucol derivative from a di-carboxy-substituted
probucol derivative, in particular from mixtures resulting from manufacturing processes of
mono-carboxy substituted probucol derivatives.

It has been discovered that a 4-(carboxylic acid bearing) probucol derivative can be
separated in high purity from a mixture comprising the 4-(carboxylic acid bearing) probucol
derivative and 4,4’-di(carboxylic acid bearing) probucol derivative which optionally includes
probucol, by extraction with at least one organic solvent from an aqueous solution in which the
mixture is partially acidified or partially basified (i.e., partially neutralized). The 4-(carboxylic
acid bearing) probucol derivative is preferentially extracted into the organic layer. If the 4-

(carboxylic acid bearing) probucol derivative is provided in the form of a salt, an amount of

3



probucol, by extraction with at |east one organic
sol vent from an aqueous solution in which the m xture

w0 goopardoBal |y acidified or partially basified PCT/ES2006/015022
partially neutralized). The 4-(carboxylic acid

b [ b | deri [ [ f el iall .
acid g 36deddt ALY EOTIAE 57 BAlPbs BgarebppTieREIAADTm. Ifthe 4-(carboxylic
acid %rﬁgﬁvggfféfﬁdc& @éivg.tip@ﬁrﬂr?ﬂhecf’ﬁ ?&' gl c&%}kﬂ@tdc]iﬁ? tﬂegx a small amount

ed Iin the fprn1o a sa an anount of aci is )
of basedsleskdtto fgrar the phttial sainfoent Thieracabs oftaddinge smadlamount of acid or

carboxylic acid fporm, If_.the. 4-(carbhoxyli.c, acid . )
base giieprony et i L s g0 beriRD Broped R Rigpagtatly in he
5  form 6RHBReE inboRFichcid, REA partRIR i tha ¥BIY FlrmOik rdfaged icchdisif ds “partial
to formthe partial salt form The process of adding a
neutrgizatipn’anount of acid or base as needed to produce the

4- (car boaxyl i.c ' rin der] [ .

SRR e AL DO RS O Bl LI G o n
art fopakinghoholdaridys sabstitute® brobusolrdfiestives. Onekeseple iddudes the

"partial neutralization", Th t hods di scl osed herein

methedh el dosp o ORAS (RAF 5 P dAS2S b M RAITIO ST S Of
10 probufbh et SRR, TRAGS £ BIoRAK 17 Wy drhieth P18 8n hydrido and an
acid dhboridean tacidi anhydiaec rAdadiobrienarpls.is EHatlosed 1hidl.S P atedit Nob 6,323,359,

wher ei n oester. f obucol are synthesi.zed by. .
whergif 038 11 BIKAR R By Aropitey abg amsta AL e b pigtium alkoxide,
and ¥ bR nARdh Ao Riek fo fRmONIkArmeth] %k df dRhYeHicdPderivative

Anot her exanple is disclosed in U S. Patent No

compellflfklf}l_p@@gsgn rlmtgéxlngﬁhe sadhis vulghea idi.f:arbpmdici aciqe\gzg:rléxtfdﬁ9&?j }I@j)qng‘éq,er example,
s v g lBARh O A AR B o

reactfhE Prdbueslug protliesl dkrivial CesCRIfPO GnidhardRehdehEdt d IR@link R@gent to
the salts with a dicarboxylic acid anhydride. In

produga etoragneswasplt or lithiwn selh pEprobwea or thetreiicrbderivative, respectively,
' paring conpounds
fono‘ggcpﬁeg%t% ﬁ%gg%?g%ﬁé% eogreﬂ%gr[ (I{;(g[ ﬁlﬁkgg‘ﬁ?’v atives with a

G .gnk4tehtPadieniondio. 2005/0D6 BT dése s ed additiquabpliacesses for the
magnesium salt or |lithiumsalt of probuco] _ or the

h .
20 prepagyion i Gptetape ghers Rt proluicband 4ja yses p Grathptedestpadier separating the
el t | ) . h i ng reagent. U. S
fmon Pat er%%iﬂ utg% flfggstt%g%} la?&ozglt& %92 %’%Lﬂg]? di scl oses
addiobe embbdiprent e pse®ss for s¢jaeatingepangoind obFomutle sndorh salt of a
et hsr of rﬁbucol and al so uses a nethod descri bed
COmpOYR gé%‘ﬁ{”é’?q g the nono-esters fromthe di-esters
simlar to tthe '359 patent. In one enbodifent, a
process for |separating a conpound of pul a | and/ or

25  wherein R is a linker or is selected from the group consisting of ~C(0)(CHz)2-, -CHaz-, -(CHy),-
and -(CH,)3-, from a mixture is provided, said mixture comprising:
said compound of Formula ;

said salt of a compound of Formula I;
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and -(CH2)3-, froma mxture is provided, said mxture

conprising: said conpound of Fornmula I; said salt of a
w@ovpouas of Fornul a |;a conmpound of Fornul a |PCEHOS006/015022
a salt of a compound of Formula Il, wherein Ris a

i nker or sel edfromthe rou i sti_ng of
UG AL RS SR L e

or gani ¢ phase; an aqueous phase and optionally
probucol ; the process conpr|S|ng [ ng said
organi c ph.s— S ~

and/or said s
anot her enbodi ne
conpoulePSR~Eorr
Formula I, wh8rein Ris a linker or
the group consisting of -C(Q(CH) 2, -CH2-, -(CH2)2-
and - (CH2)3-, fraoma mxture is proviyed, said mxture
conprising sai d cofrpound of Formula A; said salt of a

d of For ound of. For.nmul nd
wherdt B 8 1K OLP GO SoPRE Soretnger o) R BT S0P, (CH)-
and (b];ﬂ er or is selected fromthe group consisting of

- C( (CH 2)2-, -CH2-, -(CH2)2- and -(CHz)3-; an
omg@nﬁmﬂpﬁE@@ an aqueous phase; and optionally
probuc % docess conprising: isolating said
OIaagﬂleeouBR %sg nprising: at least a first organic

S @bt emllyebioE eondcat gambesis@l vent; and said
conmpound of Fornmula I, and/or said salt of .a conpound

isolatigig spigharedtc phase pRRIPHFIRg £a1d ceapPwndsf Kpsmlareypdion said salt of a

com: g]g# %181 n, branched or cyclic hydrocarbon that is
p .
sa ate unsaturated or partially unsaturated, for

emmther dnghudlanent, 4 plovexs dor sephretieg a neapdyiderfdormula I and/or a salt
napht Pf?] tane, hexane, heptane, octane, nonane,

ofa CB%‘EQ
s><s
R—COOH
HO o/
I

wherein R is a linker or is selected from the group consisting of —~C(O)(CHy),-, -CHj-, -(CHz),-

Separ gting a
oFa~conpSufitof

i[s sel &ted from

and -(CH,)3-, from a mixture is provided, said mixture comprising:
said compound of Formula I;

said salt of a compound of Formula I;



10

15

20

dodecane, tridecane, tetradecane, pentadecane,

hexadecane, heptadecane, eicosane, cycl ohexane, or
w@eisole@ssn et her, and ni xtures thereof. The sePCIUS2006/015022

organi c solvent may be an ether, an ester, an al cohol,

an amde, a nitrile, or a ketone, for exanple

t atcoatppundbiFermulatiand/one etlhots camsRAE Sy Foa@@ﬁﬁ e,

nmet hyl al cohol;, ethyl al cohol, isopropyl algoho

acetonitrile, dlnethylfornanlde .

and m xtures

Formula | and/a 3

obt ai ned by parti

parti aHopai{i cat

acidification of saild salt of a corrpund of Formul a |
. I n anot her enbodigni, a process g Beparating a
conmpound of Formul a I and/ofl a salt o' a conpound of

Formula I, wherein Ris a |inker aqr c fr
whereih & igradipkeromns selestad fiom theg(wpemszﬁtzig o1 ){c?%gzo@%zz, -(CHa)z-
-(CH2)3-, froma mixture is provided, said mxture

and -

t1sing: said conpound of Formula |I; a conpound of
Fammetpsnit phaseherein Ris a linker or is selected from
the group consisting of-C(O (CH 2)2-, -CH2-, - (CH2)2-

arfd aquegwsphase; 3¢ an or gani ¢ phase; said process
co rkﬁhpggbﬁﬁﬁ“hégk*agQ%*f isfhg: sai d m xture (for

dition of an effective anobunt of base to
isolamgsmncﬁoﬂganlhpdaasecbompmgnd of Formula | and said salt

conpound o ol at.i i rgani c
oS Co Y peeers ol odamtni Sethb PRE i dior
S %aﬂi Sethpoudll R FERNPAY BA/6H safDsmfa domﬂoﬁn@BDFdStﬁ{ula I.
enbodi nent, a process of separating a comnpoun

FoFim fizst orgamid selveat may be dstraichichpigubrandied e thcahyrhocarbon that is

satur Sﬁ,sl}ng?m{%edz?rapé{t]@;f?gﬁ %&'te% fo%gé&fnﬁfé l%{&%é I&ﬁu eO%fene,

mes1tyﬁéﬁ@2ﬂa?phthafldrﬁﬁp@tmeﬂﬁamﬁe ihsptpng \blctiﬁd, noﬁa\med dmanb,unﬁecane

onprising: said salt of a conp nd OL
dOdeQQilet trigkecance isHASRFARE, @Pntrr@?qaﬂ%élew ecifite %?t 1?% elgosane

cyclohfeQ%%OS)x?@_ﬁ %u;x‘? let‘fl‘él.tcggd bRt [ﬁ?er&ﬁo e SQIdRH DtAAE solvent may be an

ether, an ester, an alcohol, an amide, amtrlle or a ketone, for example, tetrahydrofuran, ethyl

acetate, isopropyl acetate, methyl alcohol, ethyl alcohol, isopropyl alcohol, acetonitrile,
dimethylformamide, acetone, 2-butanone, and mixtures thereof.

The mixture of a compound of Formula I and a salt of a compound of Formula I can be
obtained by partial neutralization, for example, by partial basification of the free acid form of
said compound of Formula I or, for example, by partial acidification of said salt of a compound

of Formula I.



-(CH2)2- and -(CHa)3-; and an organi c phase; said
process conprising: partially acidifying said m xture
W@ t@e/1e00381pl €, addition of an effective anmountPOf/USIHNE015022
to afford both the conpound of Formula | and said salt
of said conpound of Fornula I); and isolating said
org anétherpmateeinentpa procesy of sspirativgpeermPosnd pbY ormuda | and/or a salt

and/or, said salt of the compound of Forrmula I . Adding
OfaQRW@E??QﬁﬁﬁQﬂ?ugﬁéunt of an acid or base to afford both

t he compound of Fornula | and a salt a/ conpound of

Formula | (rlespectively, partially acids{ying or

parti al | y—asif yi ' i S

"partially

S gsSRker b EReed tNo as
i 2 ng” ordi' re that is

"partially neut i zed". I basg added_

m xture co i a4 conmpound of Nzt I/thég?F?ord
exanpl e, by addi ng | ess than one
base per nol ar equi val ent of tota e acid groups in
the m xture hi one enbodi nent, the noles of base added
is, for exanple, about 0.1-5% O0.1-10% 10-20%

10-30% 10-90% 20-70% or 70-90% or about 1% 5%

5  wherdB%R is20%keBOis sdlebted 5o the @Paup TOLEistER6fo1C(ONIEIDS,-1 H4812-, -(CHz)2-

total noles of free acjd groups. Ml es of acid added

and { @R BUEBIRE P cAEINEtYe QmBIREuNg of
Fo, artial neutralization nmay be
ac%%%%?ﬁ%ﬁégP?Féﬁﬁgigﬁple, by addi ng | ess than one
nod esmeopaid wéFenbulefll,aci d per nol ar equi val ent of total
free acid salt groups in the mxture. In one
enbodi nent, the
about 99.9-95% ¢
80-30% or 30-10f
60% 50% 40%
free aci dHsed+R

gl ar equi val ent of

purity of starting m xture, and presence or absence qof
10 satherefoR isxtnker oF isNslRcied e thegroun epnsisting et C(Q)(@Hz)z-, -CHa-, -
traig hai n, branched or cyclic hydrocarbon that is
(CHéﬁﬁﬂgé?%@%’ aturated or partially unsaturated (for

exaiPlcBnic PARCABAES prdcessRGYisinghe i sol ation/ separation

of the 4-(carboxylic acid bearl] robucol derivaLjve
partially basifying said mixta/w (for example, additlno%)of%n effect?ve amount ol’ {)ase to afford

both said compound of Formula I and said salt of a compound of Formula I);
15 isolating said organic phase comprising said compound of Formula [ and/or said salt ofa

compound of Formula L.
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conmpound of Forrmula | and/or its salts fromthe
4,4" - (carboxylic acid bearing) probucol derivative can

wheoosnpioss’ed by the use of a second sol vent (fBCT/US2006/015022

exanpl e, acetone, 2-butanone) that is both mscible in

wat er and n1SC|bIe in the first solvent. hi __another
e ﬂ@emth@rrﬁn O ITRSTH. ARIOCESS 10f seppEating argmRolRHpHY AT L and/or a salt

ofacg\ﬁé o‘?ﬁ\ﬁa a salt of a conmpound of Fornmula I,
rein

|s a linker or is selected fromthe group
-C(O(CH 2)2-, -CH2-, -{CHZ2- and
froma mxture is provided, s3

consi sting
- (CH2) 3-,
conpri si

compound of Fo ‘;a c ound frmuta 11 and/or
a salt of a copp or grei N Résod
i nker or iy seted fromthe groyg ssi€ti ng of

-C(O(CH 2) 2-, -(CH2)S-; an
organi c phase; ant-an aquepus phasg; the process
conprising: remdving from said mxtyure, said aqueous
phase conprising: !said conpound of Forrmula Il and/or

wheréﬁkqs 3 &Hnkerdr 1@s&é€?&9ﬂ&§l 04 oloBp Qyﬁs’?stﬂn%’oft—@(@)(bﬁ}y n@HZ- -(CHy)s-

the organi c phase conprising: said conpound of

and -(CEa)e/ Mmgamdtlgaiaproﬁdad seidpoixhue odmpiosingsl a | ;

i sol atié sai d c 1of Fornmul a | and/ or sai d salt
fsalgs ﬁg%ﬁ?f&p%lfn >from said organic phase. In

a@QhR%Ea@&hp&hmﬁﬁqbn@uﬁnpceSS for separating a
compound of Formula | and/or a salt of a conmpound of

Formula I, V\,here n Ris a linker or

and - (CH2) 3-,
first mxture crrpr
conpound wlockeyr mul g
sel ected from the grov
-CH2-, - (CH2)2- and -

pwherein Risla |i
conS|st|ng of
(CHz) 3-; and

1T

wherein R is a linker or is selected from the group consisting of —C(O)(CHz),-, -CHa-,
~(CHz)z- and -(CH,)3-; and

an organic phase; said process comprising:

partially acidifying said mixture (for example, addition of an effective amount of acid to afford
both the compound of Formula I and said salt of said compound of Formula I); and
isolating said organic phase comprising said compound of Formula I and/or said salt of the

compound of Formula L

Adding an effective amount of an acid or base to afford both the compound of Formula

I and a salt of a compound of Formula I (respectively, partially acidifying or partially
basifying) is herein referred to as “partially neutralizing” affording a mixture that is “partially

neutralized”.

Moles of base added to a mixture comprising a compound of Formula I to afford partial

neutralization may be accomplished, for example, by adding less than one molar equivalent of
base per molar equivalent of total free acid groups in the mixture. In one embodiment, the
moles of base added is, for example, about 0.1-5%, 0.1-10%, 10-20%, 10-30%, 10-90%, 20-

8



probucol ; said process conprising: renoving said

probucol fromsaid first mxture to afford a second
wWorRoba1@38 sai d second m xture conpri si ng: saidPCBUpnMﬁmwon

of Formula I; and said conpound of Fornula I

700, B Wt BOUE ST RS0 D8 S0 SO 7Bt RS b ot

é&a gne organic solvent, thus affording a
totalrﬁ@l@éﬁﬂ??éaéeu” I ized third mxture, said partially

n&dlesdf amtiaddhd t@la mixtrer @nqmmrg’ assiaitg:f agnmpquaboFormula I to

N R o Y IE N E—

5 equivaleRST4BH ﬁéfr an?ir%ﬁi@afeht @f":gt(apfre@aé@ lszllt ?fouﬁs AR aHRErOfn one
Formula I'l; renmoving fromsaid partia neutral i zed

embodiment) the solesef agid i @q&d@u&m@@b@uﬁr&% -85 %g99-88080, 90-80%, 90-

T, SPTREUS e K04RGO 59,8 R, GOARSHA s, 50

20%&qmmbﬁﬂhegotaﬁablesspﬂwwwSmgrmpgmla | and/ or said
salt of a conpound of Formula |; isolating said

c ohpSLieat ofPareH e lzaGRTAeS o eﬂm gt o A O bagsdded) to
10 achlexgeéf n%lg gEMd%eﬁargﬁoqmaﬁ%'e% s '?)'agedm}laﬁ@tol'&u@ﬂ 0l Bffice (%f solvent(s),

nment rocess r separating a comnpoun
tem mb@dQS amﬂzlbldfase(s eﬂ ita oﬁnarmmg meixtuke, aod prdsende,or absence of
p

salt (fe{)ﬁé]sé{l]&?, E\é&(ﬁ} BWEI(: K sgl)v{ggt 1? glﬁ?:ét %ﬂ%aggheéﬂcg%gghc
hydrocdrbbigitat is hhRAb@ uﬁlbz’[h%rateﬁ‘ o pHitRlly %ﬁéa@urﬁieﬁ ?for '& %3’1% Cheptanes,

conpri sing: said salt of a compound of Formula
toluens| the sblation/sensoaiiod of thePb{embaxylic acidfpearsig) pR)husoladenvatlve

15 Comp%lfn%(%r(go{léﬁiag[) aélﬁ/lo? ‘i:ttcs:,s_étsfﬂ' 5 mé_qgéf ﬁ’g{cgﬂjgxy]? nsl § %é_:a%ﬁ Brobucol
derivative can be improved by the use of a second solvent (for example, acetone, 2-butanone)
that is both miscible in water and miscible in the first solvent.

In another embodiment, a process for separating a compound of Formula I and/or a salt

of a compound of Formula [,

R—COOH

20
wherein R is a linker or is selected from the group consisting of -C(O)(CHy);-, -CH;-, -(CH,),-

and -(CH;,)3-, from a mixture is provided, said mixture comprising:
said compound of Formula I;

said salt of a compound of Formula I;
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probucol ; said process conprising: renoving said

probucol fromsaid first mxture to afford a second
WOorobr@3s8 sai d second m xture conpri si ng: sai dPGHIUS2006/015022

a conpound of Forrmula |I; and said salt of a conpound

of Formula |1l; partially neutralizing_ sajid second

nieempeungek Farwa If apdar asplhef 3 eoxaroudd Q?Eaﬁ@%g

sol vent, and qptionally adding at | east onesorganic

conpri si ng: phasgl an O A phase; a
compound of For npound of
For mul H°9¢Randate qpeand of For mul a~pand or/§'é?%°Hsal t

of a conpound®f Fofnula Il; renoving fromSaid
partially neutraliz¢d third m xture, |said aqueous
phase conpri sing:_<aid corrqgund of Foywula Il and/ or
said salt of a conpound of Formula Il )\ thus | eaving

LT W S e I R SO M TR

and -(C38)2t i ng sai d conpound of Formula | and/or said salt
of a conmpound of Fornmula I from said organic phase. In
anoohganicpsediandnt , a process for separating a
caonpound o{l Formula | and/or a salt of a conpound of
FAPAEYRY Piferein Ris a linker or is selected from

the prob&s g6@pAsie@Nsi sting of -C(OQ (CH 2)2-, -CH2-, -(CH2) 2-
and -(GI)3-, froma first mxture, said first mxture
c GPIBPYIBg Higm spid BUEBYepTAIh AAUSPUFRRASE CAMPESIAL c onpound  of
Far. . . P , I m
Rt
thus 164320 (e @Aghniq 429 Sornprésiek:
said compound of Formula I and/or said salt of a compound of Formula I;
isolating said compound of Formula I and/or said salt of a compound of Formula I from said
organic phase.
In another embodiment, a process for separating a compound of Formula I and/or a salt

of a compound of Formula I,

S

Sx
R—COOH

HO O/

wherein R is a linker or is selected from the group consisting of ~C(O)(CHz);-, -CHz-, -(CHy),-
and -(CHy)3-, from a first mixture is provided, said first mixture comprising:

said compound of Formula I;

10
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probucol ; said process conprising: partially
neutralizing said first m xture, optionally adding at

wo e@stil@se aqueous sol vent, and optional |y addp@myusi006/015022
| east one organic solvent, thus affording a partially

neutralized second_m xture, said partially neutralized
s@&@ﬂ’@oﬁﬁl‘i?ﬁmr&i sing: an aqueous phase;an organic

phase; said cqnmpound of Fornmula |I; said saly of a
conmpound of Fg ; ~Qy/mul a |

and/ or a sa UL and

pr obucol ; ' ' [ eutnal i zed
second m xture t @ i gi ng: said
conmpouAgPHR Ko atin al#” of _ g-Bofipdlind

of Formul a IIP t hus [l eavi ng the orgarfic phdse
conprising: said cofppound of Fornulal|l and/or said
salt of a conpound”¢f For a l; apd Qbucol ;
i sol ating said compound of Fornmula I and/or said salt
of .a compound. of Fornul a . .1 n _anot her. enbadi
o EEge TS A MGy PGS EOHRUATIB FORA B T (AN FBe- -CHan -
(CH, - &l -{CHf);-2ag@npound of Fornula I, wherein Ris a
inker or is selected fromthe group consisting of

- (YuCTkisyid processepaprisiqgeH2) 2- and - (CH2) : -, froma
remO\féilg géigg%gl%leﬂoxg %%iﬂ é&t“rﬁ&f@a f%t affsid %%?P({)npsdé%ﬁ%e Ss%iéldsg?ond mixture

conpoun ormi a sal aun
comphsingl a 11, wherein Ris a linker or is selected from
the group consisting of-C(O (CH 2)2-, -CH2-, (CH2)2-
artgid copmeynad of BEgrgula bgdd ol ; * sai d process

c%gigraogippgﬁggfdlb&ﬁ{uwnneut ralizing said first m xture,

option ing at 1east one aqueous sol vent, and
partiatlytnieutnaizing sittisecgndimittamsoptmnelly ading et lsadt vemaquebhumlvent, and

oo Pl Sl QG o 7 eecond mxture,sal
thus affording a partially neutralized third mixture, said partially neutralized third mixture
comprising:

an aqueous phase;

an organic phase;

said compound of Formula J;

said salt of a compound of Formula I; and

said compound of Formula II and/or a salt of a compound of Formula II;
removing from said partially neutralized third mixture, said aqueous phase comprising:

said compound of Formula II and/or said salt of a compound of Formula II,
thus leaving the organic phase comprising:

said compound of Formula I and/or said salt of a compound of Formula I;
isolating said compound of Formula I and/or said salt of a compound of Formula I from said

organic phase.

11
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conpri sing: an aqueous phase; an organi c phase; said

conpound of Formula |; said salt of a conpound of
wo-eml@3d ; a conpound of Fornula |1 and/or saPdI/BEsione6/015022
of a conpound of Formula Il; and probucol; renoving

fromsaid partially neutralized second mixtyre th

adu euefbersmpodraatin? propesy forseperatithp BoHRC SiHaR i3 Tigpd/or a sa
I+ of a compound of Formula Il, thus
°fa°?H§°8&i&?%gm§%&%nlc phase conprising: said conpound of
Forrmula | anpd/or said salt of a compoynd
and probucoll; isolating said conpound 0

of Formula I;
Fornmul a |

and/ or sa Fxgdl al. In all

ci rcunst andes f{ [ [ sed to isolate
Formul a | Ja |l angédgy its
salts, the Y5t I's@lat e Fornul a
Il and/or its salts from Fornul a I|V and/or its salts.
Formula 111 i scri-bed a? wherei A R is a bond or
-C(O -, and X s s$el ected from t4fe greup consi sting of

a straight chain, "branched or cyclic¢ hydrocarbon that
wher&ﬁ‘g{ﬁ%ﬁﬁ&ﬂ%ﬁé @éiectémﬁéih%@%ﬁdg%nmfﬂg Lt‘éO}(U}EhU r-ared -(CH,),-
aving 1, car bon
and -1, framyl ﬁrs&mp@m@aﬂayd ﬁrshemvetnwmpélﬂnar karyl ;
ar y or alk of which can be
ﬁ?‘}dgsﬁﬁlolf;? 8%}88‘{%‘?%‘%% &’Bﬁf’—lgrl?rul a IV is described as:
WhedagioT aBoinpodnd bl IZ( O -, and X is selected from
the group consisting of a stralght chai n, br,anched or
cyclic hydrocdrbon that can be saturated sat urated
or partially saturated pavin Sl 2.3, 5 6, 7,
8, 9 or 10 Tarbdy 5
het er ocycl e;
whi ch G@abc
C|rcunstaﬁ?§§n i sol ate
Formul a | and/or and/or its

salts, the sane ne C (sol ate probuco
nonosucci nat e

ryI kyl; all of
al | R—COOH

N,

wherein R is a linker or is selected from the group consisting of —C(O)(CHy),-, -CHz-,
~(CHz)z- and -(CHy)s-; and

probucol; said process comprising:
removing said probucol from said first mixture to afford a second mixture, said second mixture
comprising:

said salt of a compound of Formula I; and

said salt of a compound of Formula II;
partially neutralizing said second mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized third mixture, said partially neutralized third mixture
comprising:

an aqueous phase;

an organic phase;

a compound of Formula I;

said salt of a compound of Formula I; and
12
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and/or its salts from probucol disuccinate and/or its

sal ts. probucol nonosuccinate (also referred herein as
WOI&@P/i)G(mpr obucol disuccinate (also referred tBCTES®N6015022

as " DSP" ) Figures 1, 2, 3, 4, 5 and 6 schematicaly

sho ar c Iar n1t ng enbodi nen
i ﬁ\P\éVWE)DP ﬁflqi/'easaaqll 31 e éﬁf ﬁ@‘yﬂﬂﬂéﬂ
remo@ﬁ'é ﬁluéa?d' }%a)ﬁlél%ﬁﬁéﬁkrah dstﬁﬂ e‘ﬂu?@ shifl %&ﬁ’é&i@ BRI c%ﬁ@%‘mg

gure /or sa ts t er fromtheir di-carboxy
s ushxdtcompbmmﬂ ciftommetadd nnd/or £2éd saii ¢fi aoresnppinad POFowlng,
tions. are rOV|ded in order to aid those skilled

thus l?aﬁ’”fgw eé?mamrcrphﬁﬁd%oﬁ@% ng the detail ed description

0faiiRBPOBSEAM FdrvBNt drdfbr sdidgak 8F ABompbiad of FokmuRITk”
al one or in conbination, unless otherw se speC|f|ed

1solatman1s1 compatind of Bermsia hangkar seid s e semppwndefkprmula T from said
oroans cl_%ndary, or tertiary hydrocarbon, for exanple, 1, 2,
eGP s5 "6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16
C & bedthé@tediBodinhéit) distobess f@iﬂepmﬁng & ﬁd)rhﬁiﬁhrﬁmf Fetrhyla,I and/or a salt
et hyl, propyl |sopropyl butyl, 1sobutyl, -butyl, and
OfaCQ@EOWQﬁFOHPHB‘ al kyl group may be optionally

substitutedwhere possible with any noiety that does
not otherwi ge interfere with the react' or that
provi des _a r oxgnmentsy n ncl udi ng but
not limted/ to hal oaf car boxyl ,
acyl, aryl, am po, ' boxyl

deri vati ves, no, dial kyl ani_p& ~ar yFant s,

al koxy, aryHlooxy, itro, cyano, sul fonl c &cid, thiol,
i mne, sulfonyl, sulfanyl, sulfnyl, sul fam)nyl , ester,
carboxyl i c aci d~"hni de, phbsphon osphi nyl ,

phosphoryl, phosphi ne, thioester, I oet her, aci d

ha i.de,. nhydri de, [ dra2| r
wherdia RS inRe oras betccued oot e, 00D g?%%ﬁlgdﬁ E@‘?ﬂ{?ﬁé&- -Gz -(CHo)e-
and - }Et)gecﬁ@rﬁ st BRARS Aol ﬁ@ﬁmi‘;&é&‘éﬂ%oﬁ@ﬂ%ﬂﬂgse skilled in

he art. The term "“al kenyl", alone or in conbination,

n@aldyompnmd@ﬁyliqmmlmkyl for exanple, of 2 to 10

car bon at havi one or nore unsaturated

c &rHEREY $§§ E > The al kenyl group may be

optionally suldstituted where possible th Any noiety

t hat does not othervvl se |nterfere vvlth thedreacti on or

t hat provi de AT p QC§ i ncl udi ng

but not limt
) ' a yl
di al kyl am™ ﬁ E&%

car box
cyano, sulfonic aC|d th|o

deri va |ves K
al koxy, aryloxy,
i mne,

nifro,
II

wherein R is a linker or is selected from the group consisting of -C(O)(CHy),-, -CHa-, -
(CHz);z- and -(CHy)s-; and

probucol; said process comprising:
partially neutralizing said first mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized second mixture, said partially neutralized second mixture
comprising:

an aqueous phase;

13



10

15

20

sul fonyl, sulfanyl, sulfinyl, sulfanonyl, ester,
carboxylic acid, am de, phosphonyl, phosphinyl,
w@b@sphosy/ | , phosphine, thioester, thioether, BCT/US2006/015022
hal i de, anhydri de, oxime, hydrazine, carbamate,
phosphoni ¢ acid, phosphonate, either unprotected, or
pﬁﬂbgmhﬁqmasanecessary as known to those skilled in
the art. jﬁ q!kynyl , alone or in conbination
né%ﬁ§°%ﬁ°§? 9# exanple of 2 to 10 carbon atons

h@%ﬂ%@hGP@c&hp&Bﬁﬁﬂﬁ%hﬁh@Icarbon carbon bonds,
including but not limted to ethynyl 8 zﬁq&%ﬂgbj Qe
alskidropinpgredipf Frsgpulrell 6pd/pon salt 9f SEHERVAE O an
pogéFglﬁ with any noiety that does not otherw se

e wth the reaction or that provides an

removiflp HewesRMpartiblly heutplioaksesond mittudithgadnepuspitase comprésing:
t o hal o, hanaIkyI hydroxyl

arsid,camypouRg of Bopria 1 é‘ﬁii/&Bs aid a@lb%f%’?y%”ﬂ’@é’tf Fomgula 1L,
thus B445Y %ﬁ»{é‘o@gam% Sk ¥baphdife: arylamino, alkoxy, aryloxy,

c a |d thiol, imne, sulfonyl
S mbfd&fdmipouﬁdl bf F dityﬂula Bald/ (mmniys!alt of gtcem;powﬁr %Fmﬂiuka I; and
aci d, aﬂlde phosphonyl , phosphi nyl, phosphoryl,
piseYKPHe, t hi oest er, thioether aci d hal i de,
1solatﬁg%?d’ é(ﬁ%poﬁﬁ'o??orrﬂmg I a#d/B€sai® %mpo}nh@ sphamiuda L.

sphonat e, either unprotected, t ect
n dnetseﬁxﬂwmh@hmn@m prasesstos eeparating é&onﬁov%g ﬁb} Eaﬂ[ean%/or a salt
term ?#@hﬁﬁ ne or in conbination, neans a
Ofa?%m%39§8 Btrati ¢ system containing, for exanpl e,
one, two or fthree rings wherein such kKingg may be
attached together in a gendent manner onXmay be fused.

The "aryl>—g DGR Db |y fut ed where
possible w{h nor e Ok _t he i es sel ected
fromthe group onS|-t|n: offalk. enyl g—abkynyl,
heteroaryl, hete gefEIlc car bocyCke gXy, 0xo,

aryl oxy, ary al koxyy, cycl oal kyl,
het er oar yl oxy; het- -.rylalkoxy
acid, am no aci an1no aef H des, al ditol

hal ogen, hanaIkyI hi o, haloalkoxy, al oal kyl ,

CRH-KIAH,-, -(CHy),-
et B e B R et e e D e )
and J{CHL)3, ﬁfbyr&ﬁ] ﬁrst nfikimke, smthfniﬂ mistiré oerhprivieg:d, sul f at e,

sul fonate quonyI l]E%J}sulfonyl an1nosu|fony|
al fajd salt olopDoNR Skyl sul fonyl, sul fanyl |
su g@&ﬁ] oxylic ester, carboxylic
Lg&ﬁg%co , ﬁgggg%ﬂgﬁnbphosphlnyl phospho yl,
thloester, t hi pet her, oxi ne, hydra2|ne
phosphoni c aci phosphat

bohydrate, am no

car Pamat e,
q% pho ohpna e, pHOsphinate,

sulfonyliniae or @ red onal group
that dogsynat i nhj e phar macollQ act i r¢goHof
this compoundioe =~ unpr ot ect ed, red as

T

wherein R is a linker or is selected from the group consisting of ~C(O)(CHa),-, ~CHa-, -
(CHz)z- and -(CH2)3-; and

probucol; said process comprising:

14
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25

necessary, as known to those skilled in the art. In
addi tion, adjacent groups on an "aryl" ring may
weowbitn®3g o forma 5- to 7-nmenbered saturated PCT/US2006/015022
partially unsaturated carbocyclic, aryl, heteroaryl or
) etero clic, which jn turn be substituted as
partialg ggura % sffflﬁsfg Exfyre, opflogally eCFdl%XtéS% PREFJUSAUS §ptveRE and
optiox@allgra@&'lﬁg%f leh§t®nk %‘Eéﬂﬁi@solx@?x )R, wherein R is for
nmpl e "al kyl, al Kenyl ynyI aryl, or aral kyl
thus ajfoahpg a Phsiaflg newraticed borypd inix tae, sid pasialp osyitalizédO@Obhd mixture
C(CDOH are used |nterchangeably The terns
conmmﬂggo and "hal ogen" and "halide", alone or in
cgﬁhmﬁ@hgpmmeneans chl oro, brono, iodo or fluoro. The
term"am no", alone or in conbination, neans a group
ofnpganicihesta NR R, wherein R and R' are
iggg% ggﬂﬁdéTﬁ% eft d, for exanple, froma group
consi's ; hydrogen al kyl, aryl, alkaryl,
a@ﬁdaﬂabkyboanuﬂwﬂfmoﬁﬁu@Iﬁlkyl aryl, alkaryl and
ar al kyl be o tlonaIIy substltuted wher.e possible
.8 cmPPHL oLy HAndesaid sai fragrompougth of Eptopya II; and
C?“ﬁh- Gtion, denotes the radical -NO 2. The term
tlfuted means that one or nore hydrogen on the
remodng ﬁgnumaﬁﬂpaattmﬂy mautrslibslt setarginhixitere tiepdgnees phaSEhccanprising

l.ection f th t ed , th
s GhiapR LSl 5 S A Lo s ] BBl
thus 1&Avﬁ1gthabrgahﬁ pHaGSEdniptisipn results in a stabl e

conpound. When a subsitutent is "oxo" (kené)
—@91d com@ﬂumi eiithreygtrisandfor stid salt ofie aerapeuwns E@umullafl artile
t% @_used wi t hout an indicating group, the
i Rdica ifng group is selected fromthe group consisting
isolat@l spid@bapbecd bYEFeNY I ardlldf\shid salt ko€ a)tbmpa:md of Rorinam. 1.
protected am no, hal g, protected carboly oxi de, . and
%ﬁ]é c1rqqq@st@r§p$rﬂlab qlp@tné gplg,}s used fpigelatsrt arppula 1 and/or its salts from
Form{1g 'TPAA&%' 18%alt§ e %ﬁfesm@rﬁ %Qﬁl betfed ?J is ﬁbg'fn?iﬁll and/or its salts
contal ning at 'I'east one eroa on1se ect
from Botnfule TV aixd/geits saitts.t r ogen or phosphorus. The heteroaryl
ngy Qﬁﬁ' nally be substituted as that termis used
PEfHa IH ds dFsCEbskasi t uted with a protecting group as
that termijs used herein. In addition, agjacent groups
on the hetgroaryl may conbine to for a/5- to

: z$ar yrS< he which in
d aboV [ itingo
yl s aare\pyr oI|d|nyI

=t r ahydr of ur ar DY ar),yﬁ xp%@l,nyl
pi perazinyl, [

exanpl es of hg
t et rahydr of

t et r ahydr dffyr any]

nor phol i no,
il

wherein R is a bond or —C(0O)-, and X is selected from the group consisting of a straight chain,
branched or cyclic hydrocarbon that can be saturated, unsaturated or partially unsaturated and
having 1,2, 3,4, 5, 6,7, 8, 9 or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl;
arylalkyl; or alkarylkyl; all of which can be optionally substituted.
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t hi onor phol i no, tetrahydropyranyl, im dazolyl,
pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, or
waeedi@zanyl . aziridinyl, furyl, furanyl, pyrPdyUs2006/015022
pyridinyl, pyridazinyl, pyrimdinyl, benzoxazolyl,
1, 2, 4-oxadi azol.yl, 1,3, 4- oxadi azol ylI,
bV dxldsabed

1 Fermgu esobed a5 ndazol yI, triazi nayl,
1,3,5-triaziny], thienyl, isothiazolyl, imdazolyl,
tetrazol yl, benzof uranyl,

I soqui nol yl ’ SsQ f
i ndol yl, isoi ghzi m gqzol y
car baz@| yl , hi azgl yN, bg
i sot hi g2l yINJrZ 4 i adi azol yl, i'sqex
1, 2, 4Hexadi azof yl, 1} 3, 4- oxadi azol yl,
qgui nazol i nyl, qui noxjalinyl, benzoxazolyl, quinolinyl,
i soqui nolinyl, cipmlinyl, phthal azi ~ Xxant hi nyl ,
hypoxant hi nyl , pyrazol e, imdazole, 1,°,3-triazole,
1,2,4-triazole, 1,2, 3-oxadiazole, thiazine,
pyridazine, triazolopyridinyl or pteridinyl, wherein

whergii@Rds B@bed 8aLF(0)Cand Deis@pleted Fony the hsitp doubi8ling destraight chain,
term"heterocyclic" alone or in conbination refers to

branchedeyrebiprydrecashen thet epndwpaturied. caprtniated g @ariaRly nmsaturated
havin 3! 21,855 W78 SRV PRHPAbhE LS gg%g%ﬁgétsggy§lgfgfwl;

t’I'edst o eroatony suc
arylalkylt bogjearylkyi; afirudsyiich e beroptioralty substitzd! | mi ti ng
exanpl es are norpholi.ne, piperidine, piperazine, .
o Qﬁﬂrme}ma%@{alﬁ oo 1@@3 %Valﬁf?fffﬂﬂéﬁ.a Fg/or its salts from
Form{i‘lﬁtIIsﬁrﬁﬁdqufs'sﬁth R RntAReR6d Ot b hkaisaia%mswéoﬁﬁlo%%t&cinate

any sol ubl'e atom or group, including but not [imte
and/ot 6s salts fiom probucaldisutéinate sad/eciteshltsr om t he group

consi sti ng of hydr |, .hal,o, al kyl,, I, al kenyl,
aﬂ)ﬁ%?l, m‘g‘aﬂ“fmﬁ? %% fgprg’ﬁ{%?y &\49?@% no, al koxy,
aryl oxy, nitjro, cyano, sulfonic acig¢, sulfate,

phophoni ¢ adi d, phosphate, or ghonat e, either
unprotect €d;/ gssary, as known to

those skille e ayt, @ as taught in
& "ProtectiWve i c
Synt hesis,"” John{Wley and Song, Third Editifon, 1998,

G eene, T.,

her eby i ncor por ated by referensg The term "polar or
charged functionality" neans” a\pol ar or charged group
whi ch maybe attached in place of one or nore hydrogen
atons. Non |imting exanples include carboxy, hydroxy,
ani L pyel? ting group" or
"g?ggﬁgﬁggéhggﬁégﬁg?%%gg%%ﬁ%@% a?ﬁggpgfotects vari ous
sensitive or reactive groups present, so as to prevent
said groups frominterfering wwth a reacgtion. Such

protection may ' ell £ known manner
as taught by Grg in
Protective G gups ohn Wl ey and

Sons yo

Figures 1,2, 3, 4, 5, and 6 schematicaly show particular, non-limiting embodiments of

the invention. The invention disclosed herein may be particularly useful in separating the
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Third Edition, 1999; Kocienski, P.J., in Protecting

G oups Thi ene Medical Publications, 2nd Edition, 2000;
W@roositndoBsar texts. The protecting group nmay bePCEDB0686015022

after the reaction in any manner known by those

skllled in Non-limting exanples o
compepngts SOV %‘Ig&][??j and/ps) S@E@thpmﬁﬁpﬂthglr IdyParboxy substituted
Count?fbglﬁ { hyl hexyl silyl, -butyldinethylsilyl, and

tyldlphenylsllyl trityl or substituted trityl,
al kyl groups, acyl groups such as acetyl and

Defi Etopi onyl, methanesul fonyl, and p-tol uenesul fonyl. For
elm, |l e, a protected carboxy could be selected from

ONBie OfolibR el AbrItMeMRTare ﬁ}oatdéttl in@der to @id Fhds8! KMleBin the art in

The term "I'i nker" as used herein refers to a dival ent
undergipading ehel detikled QGWUQH ahihepreferisnyetioadver sal | y react

oh l O e
bR iRl f o e pEp iR, phhed ABenif foelifea, means

a satuddtedEtdight oalbmﬁlyéd prithy D ydcon®sy &ir, ter@tﬁi)ﬂl%zdr(&ﬁir‘tdm for example, 1, 2,
het erocyclic, heteroaromatic, alkaryl, aralk

3, 4, %y, ERAMPIESIFHS %|1|5cﬁx/|1ﬁg>até°>@artfﬂ% 112#‘@%% @W peidingiged to methyl,

tr e n 0 n
oot T Bl Y SUAOD UL 5, "c AEy may
optionalllyl substztotiet] ywhemnel possttﬁm avithhaty fowin thad dbest mﬂrtﬁhe:rﬁvﬁehﬁterfere with
condi tipns an rocesses of the foll OWI cedures.
the reacfibrys BAGHORET 1 ERPLAPSR. i equBiSOP AL Ry Bk ged to halo,

haloalkfe Hfﬁr@i}blmcﬁr‘tfoﬁ Ui dofl 681, LRI ALINTENSid8Ndalbe Yl derivatives,

exanpl es are eit knovvnlnthel|terature r eadi
akylmmldkﬂmnmmltmt@bealkoxy, caylotie niteel eyl wibuwic acid, thlol imine,

sulfolF W A RS e PR SRR, e SR et Bgephinyt

phospfhb@fﬁk pﬁdzgjhﬁl&ﬁdthmekﬁr ,afhidéttér | fuid f balEel | anth ttimadr abxibhf, hydrozine,
probe and N2 bubbl er was charged wi t h 80. 155

CafbaWﬁt?t Phesoapuie oicid hogdonaie, sithexrikpaetetied, mmromtedhasSnecessary, as

157 mL (3 13 mml, 2.02 eq) of 2.0

knowﬁ/l%éﬁhgé; ﬁ%%dﬁlggﬁﬁgchl oride in THF at such a rate that
t Mhe tenpallanyl’calons ok@pdonitdhmanméths Hndd&sclibfallgi, fohexample, of

ddi ti on s conplete, the tenperature of the m xture
210 1{ arbgn i Spving ORET FhYe FULHIT rA SAbGP-carPop bgnds; 7kpe alkenyl group
ey G AR e B SR, AT TR PR e verr
with thd déaction ongsit pte:ividealanempim/temahmmthe $58Ess, Adhating bet not limited to

halo, Sglglglﬁ(&ﬁ %yﬁ?o%xgoc%%fﬁﬁgy jagctyllo%gr, repm)l(rtlou i 0, ca?boxyﬁenvatlves

alkylamino, dialkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, thiol, imine,

sulfonyl, sulfanyl, sulfinyl, sulfamonyl, ester, carboxylic acid, amide, phosphonyl, phosphinyl,
phosphoryl, phosphine, thioester, thioether, acid halide, anhydride, oxime, hydrozine,
carbamate, phosphonic acid, phosphonate, either unprotected, or protected as necessary, as
known to those skilled in the art.

The term “alkynyl”, alone or in combination, means an alkyl, for example, of 2 to 10
carbon atoms having one or more triple carbon-carbon bonds, including but not limited to
ethynyl and propynyl. The alkynyl group may be optionally substituted where possible with
any moiety that does not otherwise interfere with the reaction or that provides an improvement

in the process, including but not limited to halo, haloalkyl, hydroxyl, carboxyl, acyl, aryl,
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by HPLC i ndi cated 58. 3% MSP, 12.0% DSP and 27.5%
probucol . The reaction was quenched by the sl ow
w@edastiieess of 98.0 g (370 mmol ) of 4 N HO and REBUS2006/015022
of water at 40-500C. After the quench, the reaction
m xture was cooled to 200C and the phases were .
acyloxys (e c#Midpy §abpyyindesivatiyes; auqféamaaehaﬁﬁ%lwn%m&%m alkoxy,

o2l b, MBS0, 5, SIS USSR b,
carboxyibdadid, am)idbnpﬁasphc&@d,ﬁﬂm%ﬁhih@?phd@hﬁ?&i,[}ﬂﬁsphind, tﬁ_ﬁ).eﬂi%, thioether,
o BRIt BT, 4101 5 0L e gt S0 WO e

unproficRRCH #BfcR2E alhedBILY. -as KREwR @) HobOikiNgsngRO&ent r at ed
via distillation at 7Q0C to renpve the tetrahydrofuran

aftiettoan ‘Godl edlone emii epmbinatiper areanse 2 rbgdyche arematic system

o s B B0 o e R AR AR g
tadimatRe of BayMRP fused 2 5PheDSIPy1 asttud 284 PE WpLEMlly aibgtituted wh
apent he aqueous | ayer contai ned 68%3&\/%%, ZZ%Q%SP ar?d 6%1 =¢ Where

possitye giticaste. or moxwPE thepmpietios sefrstedaran the group kensytpgaialkyl, alkenyl,

T T e
tetraz6igh) Getetdaryledy; tictercirglalkok it dagohgtirate)atlim soddyawend hdd esters, amino
it AT A SIS B SRS SR ot ot o

r . d . .| e - . i . .
o B A B A bt g,

cyano3 2Bio} riviids; ciul folX Advil, Bulfatex s@fontte, 3nlfaylgalsflsulfenyl, aminosulfonyl,

G S PRI R ST BRRE o et

carbofflldlatial 24Ade,CHRGPROAYAL BRosphihylll Sldsbharyl, Othid¥kter, Odfodtler, oxime,
renove the tetrahydrofuran and then cooled to anbient i

hydragiaapetrbamate, pPRsphonia esidambogmetariphosnhgnate) plesehipgig, sulfonamido,

B N T AT A

not inB&fih BE QhetelcoloRil aGeUSE thRy@mpeasd extheaat@dtesietor protected as
addi tional ethyl acetate (25 nl) and toluene (25 n).
necesgy| apding Winto ftse skilledr the ghniteagiians afiaasm Arpsenon “aryl” ring

ey QB P PR kPP B TR, o)

heterdhryl or heterocyclic ring, which in turn may be substituted as above.

The term “acyl”, alone or in combination, means a group of the formula
-C(O)R’, wherein R’ is for example alkyl, alkenyl, alkynyl, aryl, or aralkyl group.

The terms “carboxylic acid”, “carboxy”, “COOH” and “C(O)OH” are used
interchangeably.

The terms “halo” and “halogen” and “halide”, alone or in combination, means chloro,
bromo, iodo or fluoro.

The term “amino”, alone or in combination, means a group of the formula NR’R’’,
wherein R’ and R”’ are independently selected, for example, from a group consisting of a bond,
hydrogen, alkyl, aryl, alkaryl, and aralkyl, wherein said alkyl, aryl, alkaryl and aralkyl may be
optionally substituted where possible as defined above.

The term “nitro”, alone or in combination, denotes the radical -NQO,.
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Ex-4: To 41.26 g of the organic solution obtained from

Ex-1 A were added 1.91 g (7.96 nmmol) of 5 N NaOH and 20
workomsat@ss The sol uti on was concentrated via PCT/US2006/015022

distillation at 700C to renove the tetrahydrofuran and

then cool ed to anbi ent tenperature. Toluene (50 mnl)

e dette Hsubgtutads, megrs thatveneormiore Aydipga qn é‘}ﬁ flgsignatpd atom or

the, or e t ed,. 66% .
oot AT SRR s TGy e
atom ¥R rmaAN FaRndPip mob ugodedeEXAMPlile ThaFxhs: suB'sjltzﬂtﬁ)rﬁiesgltmﬁn a stable

the organi ¢ sol ution obtal ned from
comppuh Eﬂ(es FLARFY i85 080 NN &n T othﬁ’E rqu%%g on the atom are

replac':&%l li?ﬂl% tér@plsﬂig%%%ﬁoﬁdﬁ‘%ﬂdﬂ%gt HBup, %I@ﬁﬁhd&ﬁﬁ% g{?dﬁg) is selected from

the ‘organic phdse indic

the gidup, coﬁsﬁ%@%m&nﬂbdiﬁ@%qmﬁbalkﬁl alkemyd, adyd Iaqg,epngpgecpﬂda@@mo halo,
cont aj ned 319 MSP, 57% DSP, and 0. 6% probucol . EXAVPLE
protegfetcarB @y, RpXife, 0l G¥400% ound bot t om f | ask equi pped with

anpaqelinid ‘%@te?dh@ﬂe | aloﬁeeémﬁ E@ﬁﬂdfn@tl@ﬁ RGuds’ dn Myl By Bbfiedd herein
was char ged 155 mol ) probucol and 160 nL

contadfingattiyait mhamatomdw@i fswh gelfionoxeesn idegene phagphorus. The

vt el B s S o B PP B v

prote@ﬁ{g/‘?ﬁ p 4thabredd §s usbll hefeird. Na addﬁllohj Mad&ﬁﬁgrﬁ@pﬁmﬁme heteroaryl may
erature of the mixture was adjusted ta 41C an
combineoIfoit 65- @f7-wrrd>e§ed(cﬂmcm ary}, f@teé%f)rylsw hrjpdurn may be

[
s L, Ry SO A B AR O e o

tetralt}@tdﬂ&ﬁﬂyﬂﬁyﬂﬁﬁl, Py, tbhﬂlyddmbytanyh pxmazmylmlpcmlmﬂemorphohno
reactjon mxture wa aIIo E%r f or

hiorySTBAJ sl IIPIDT g ity Baplinylioxolanyl, or

1 4-d M %%1?1? 1}1%{&"11??%%9? %Wﬂ?}/ p?‘lﬁn(ﬁh?[\N

benzmiazm]zyl dr2, &bxﬂﬁaﬂﬁﬁlﬂ 3Af—¢}eiﬂ1azh]e'l dgﬁ;ﬁ@hadmﬁée n@i@@plya)miazmayl
m Xt. | d,to h

13,5358 et i e a0 RV hewegerany; auinolyl

isoquiEdI§! berfEBﬁné?in%Hb%ni&fMﬁﬁl #4213 AndolyNesdinta By Gﬂm@mudazolyl
second time Wth wat er. Anal ysi s b%//g HPLC of

purinyh @axbagdmll, oxqmaé,ethmﬁ@ﬂ.yb év@@zpﬂ@gzq}% weihlazolyl, 703, hehiadigzelyl,

isooGgp b g SR D b drved e Sy 8ol s RR Quinopgtips
benz8%¥ablyl, Qfuinbinid, quﬂlﬁdllﬂylﬂéanﬂ\ﬂﬁﬁl phﬁﬁ&l’azﬁ@'l Wahibinyldspoxanthinyl,
pyrazcocl)g cinel?dtarzc?lfa eldz\éltgagollg t1I ?l_ L?t;léz%?e 1,2,3-oxadiazole, thiazine, pyridazine,
triazolopyridinyl or pteridinyl, wherein said heteroaryl can be optionally substituted.

The term "heterocyclic" alone or in combination refers to a nonaromatic cyclic group
that can include alkyl moieties which may be substituted, and wherein there is at least one
heteroatom, such as oxygen, sulfur, nitrogen, or phosphorus in the ring. Nonlimiting examples
are morpholine, piperidine, piperazine, pyrrolidine, azetidine, and tetrahydrofuran. The
heterocyclic group can be optionally substituted with any soluble atom or group, including but
not limited to one or more moieties selected from the group consisting of hydroxyl, halo, atkyl,
aryl, alkenyl, alkynyl, acyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano,
sulfonic acid, sulfate, phophonic acid, phosphate, or phosphonate, either unprotected, or

protected as necessary, as known to those skilled in the art, for example, as taught in Greene,
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7Q0C to renove the tetrahydrofuran and then cooled to
anbi ent tenperature. Ethyl acetate (37 g) was added

w@nwet1 w3 ayers were cut. Analysis by HPLC of PEEUS2006/015022
organi ¢ phase indicated 48% MSP, 1.7% DSP, and 50%

b I dth I d.64% NBP, 189

T, ot B P e VeI B B S TSRS TS MALey e Sgnay T hya idition, 1998,
%E}fc M&%&Qn obt ai ned from Ex- 6A were added 10
hereb ?@Jogﬂéungyol) of 1IN LiOH and 6 nL water. The sol ution

C ' il

¢ e P Rl B lirib AR el th s 3o KB el e d PR which maybe
attachie@ fip it Wf @ne Hrhybdredo@iaden A&is.gNonelimathgeckampiestineude carboxy,

| ayers were, cut. Analysis by HPLC of the organic phase
hYdro?%cﬂ@&?é‘d"’E’@%%P 2% DSP, and 39% probucol , and the

a ol e R :

p?‘(k)igg W&Ectﬁ&%@h@x&sﬁﬁﬁg%@ %z%@%fsul%ﬁg%g? Bﬁg‘r[] Protects various
sensitswe| ot raantl‘mbgmupe@résemsﬁxas&@ peventashite gra@ip8 fndm (iBteBfering with a

reactifl SUH PRGN HSAPS EFFCAID R &I o PHBlG i TRt by Greene,

T.M. bRl Vb dp @ M. afh Pfaﬁeank}s Gea 8Ok Bi@Rbsis, JTohn Wiley and Sons,
t enper ature. Eth acetate (37 was added and the

Third | Edyieers 1389;eKeciens ArPaJ y8i k_tguz@%@m tTh@nmlgT&ﬁicel Wca@ehons 2
6% DSp,. and 30%

paig o0 SF B T T RtSuf Riup vl SRSk pfnd tion n any

mannﬁf latoway: thEse ST 19 thex ar9. N‘Bﬁ-lﬁﬁmﬂg eﬂarﬁlﬁlei bﬁp@tﬁﬁﬂg groups include
ol ution obtained from

mmefhﬁhllyl ofimeflyiheapisiiy &bwlmﬁ@b’lﬂlﬁt h%ﬂd é&’&fﬂ@leh?@%ﬂg’} trityl or

)BT RS RO BBl R oy,

p-tolupnesilfonyl, Hod exdeplagaemotectedyenbagntailddet 6286tdERon? bite of the
fol DSP, and 12% probucol . EXAMPLE 10 Ex-1QO To 36.87 g of
OollOWIRE or gani ¢ sol uti on obtai ned from Ex-6A were added

2.94 g (12.25 nmol) @‘ 5N KOH and 15 nL water. The

sol ution was concent e istlation at 700C to

renove the tetrahydr o%r%{}’ a&jt heE Qoofdys.o anbi ent

BT e B A5 Bl RN R g e o

not advﬁﬁlan‘jﬁfd@dt withflanking molecules -O- or -CO,H. In non- llmltlng embodiments, the

* linker may be an aliphatic, alkyl, aromatic, alkenyl, alkynyl, ester, amine, amide, heterocyclic,

heteroaromatic, alkaryl, aralkyl, acyl.
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MBP, 0.7% DSP. and 54% probucol, and the aqueous | ayer
cont ai ned 66% MSP, 20% DSP3 and 10% pr obucol . EXAMPLE

WA 200eM1d0B8 To 34.34 g of the organic sol uti on POL/EFIVE6015022
from Ex- 6A were added 2.19 g (9.13 mmol) of 5 N KCH
and 15 nL water. The solution was concentrated via
distillation at 700C t o BXAMELES e t et rahydr of uran and
then cooled to anbient tenperature. Ethyl acetate (26
g) was added and the | ayers were cut. Analysis by HPLC
ofTht fiallowiga examplesare prarm«leﬂatb eliushzts tSPresdnt GdeeDiSm athate not

1ntend,§é% rg@éb Epdpgﬁl&ed%cbﬂ] Sl‘ %gﬁ?t&e@ n}? d eggf%nd that known

variat@dds 8811 cahditibfis ﬁfd@;ﬁ&é@,s&qif%d ﬁﬂoﬂh{g%irﬂ@éﬁufds Qh BXued and are
were added 1.48 g (6.17 nmmol ) of KOH and 15 ni

withimieseopeTéhasigventiosn Thesnatenaeregpiaedor thacmbadiments pndine
examﬁl%s %r%glé% %r{o%é?l*ﬁl&rgre Elefét %Qc?fﬂéc%gﬁn%&aﬁg gvehgﬁgfé 8109%13)% (jrnade by

knowa Rebtlidde ﬁloaylemcswmamemg waterfileb y thiose $killddAhChodrt.t he
organi ¢ phase indicated 63% MSP, 3% DSP, and 33%
probucol, and the aqueous | ayer contained 39% MSP, 49%
EX@IQ?i’ gnd 1.5% probucol . EXAWPLE 13 Ex-13: To 37.05 ¢
%e organi c sol ution obtained from Ex- 6A were added
1 Ex8lA;: @41 D2-nevblrpumk bdbtohh KK egngppid with awatidition Tireel,

temp G RO T B Wt PR GRS R e EaorBaoDarahgrbtnd 160 mL

of antyFRBIHRI o thisRYlutias $adh&dddAB 7ML (1S AARES. @) bhe.0 M

I"ayers were cut. Analysis by HPLC of the organl C phase
benzylmagnesiverchdoidaipa HiatawsiDsFte thatithedemperatrrwhs keph Hetmiven 40-

ocaq oMS | 0 d2%I\/SP55 P n o
51°C. g% %18 Iadglé%&ﬂ%ﬁ ]%Hﬂ t iem;r%raglie ﬁle %(tu? \Qfa 2}3d%sﬁed to 41°C
and a S@llutibm N1 RO &l Teandol,0n1 Eéf)-sﬁécmﬁra@hﬁﬁﬂﬁdnl9@ 6@ drthydrbus THF was

of 5 N NaOH and 15 nL water. The sol ution was

addedwl% OiHmt SHe tempeptaeioVethe addiien wep maindaipetbiweendd-45°C.
After hf‘et Jdﬁﬂ%‘ﬁrv%s%ro&%bl]]ég ﬂletrgzﬁzrﬁoﬁ ﬂ'ﬁg@ge %8s ATRELD stir for 40 min. Analysis

erature acetate

by HPLC 1nd1cated 58.3% MSP, 12.0% DSP and 27.5% probucol.

The reaction was quenched by the slow addition of 98.0 g (370 mmol) of 4 N HCl and
148.5 g of water at 40-50°C. After the quench, the reaction mixture was cooled to 20°C and
the phases were separated. The organic layer was washed with 160 g of water. The organic
layer was washed a second time with 160 g of water. Analysis by HPLC of the organic phase
(414.01 g) indicated 58.7% MSP, 12.6% DSP, and 26.1% probucol.

Ex-1B: To 47.31 g of the organic solution obtained from Ex-1A were added 3.45 g
(14.4 mmol) of 5 N NaOH and 20 mL water. The solution was concentrated via distillation at
70°C to remove the tetrahydrofuran and then cooled to ambient temperature. Ethyl acetate (50
mL) and toluene (50 mL) were added and the layers were cut. Analysis by HPLC of the
organic phase indicated 48% MSP, 0.25% DSP, and 52% probucol, and the aqueous layer
contained 68% MSP, 22% DSP, and 6% probucol.
EXAMPLE 2

Ex-2: To 43.92 g of the organic solution obtained from Ex-1A were added 1.94 g (8.1

mmol) of 5 N NaOH and 20 mL water. The solution was concentrated via distillation at 70°C
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g) was added and the | ayers were cut. Analysis by HPLC

of the organic phase indicated 62%vSP, 8.5% DSP, and
wQ@2spreobricol , and t he aqueous | ayer contai nedPQUUSIBHN15022

55% DSP, and 0. 8% probucol EXAMPLE 15 Ex-15: To 30, 30

the or c sol ution obtained from Ex-6A
to rer%ﬂy&élae tgtr 8@49&5(%1 %’9” goplegk to pRAbIGIELSTIREER M EmE Etkvfﬁtaé?tate (50 mL)

d [
o o fra ofe e By P G e ganic
phaseandicged 66%IMEP at. &‘VoéDSEtdn;iBZ%:}abhu@l(% g) was added
EXAR r%?e | ayers were cut. Analysis by HPLC of the
c phase indicated 62% MSP, 8.8% DSP, and 29%
p mbyc qxb 32and; §ftBe BEPARRESIukiBY %taﬁiéﬂtﬁ@nnm—ﬂaﬁ%mﬂdeé?‘@ mL
DSP, 0. 7% probucol . EXAMPLE 16 Ex-16: 6.65 g of
(7.42 prpol) p@ hm LiQH pd 2Qmlowatar. B soluionmvaseangaaated via distillation at

7o BRSERL SR SRl 2 Ol R BB, e
mL) anﬂlt@lua@d (50a@hlyw®ere Bliged a&ﬁltthé lalyarssﬁérél tutO ANMBRIsAYEHPLC of the
entratedto 1/5 vol une_at Cand diluted to the

organis P a6 M&Pn 1r?e/pP§Re§1d 3|9n/epf®§9‘P1t i1hG agnegus Jayer was
extraélfﬁg\{vgcg ng fi 1%Ih Y%galt A)@%@ﬁan d#a{ ggtr oﬁéi% {&ﬁ &ﬁ& Bg‘f&?m of the

organfd phasamdloa&d &‘7&’63MS§‘| 1 BB AP 1 amd 3384 pobuenijrindrihe aqueous phase

tirring and was then

Contallfﬁeg?g(r M%Aﬁgy%ﬂ 95@03% ?‘Coﬁ‘ne wet cake i ndi cat ed
EXAPPORVBP, 2. 3% DSP, and 3% probucol, and the filtrate

contai ned 21% MSP, 0% DSP, and 77% probucol . EXAMPLE

1Ex- To AL2A mah@ gilgianig spla@mepb@meé GonoExdduiverseddod 191 g

nd a pitc bl ade t ur.bi n

(796 B 555 NNEOHRERSR i, Bt R or0n A sl i a
70°C ngﬂ@tﬂéget?ﬂ?dro'lf@rahﬁhﬁ t}feﬁlcubleamo aibiedOemp¥Rsura dU6Rhene (50 mL)

397 kg (560 nol) of 1.41 Mbenz | magnesi um chloride in
was afhﬂinﬂ 2 the apers vree ety HielysHbITARL G igplipse indaeated 66%

MSP, 1995 ﬁs*ﬁ"anﬂ%%; di <6l ah@%g?a‘ag%cgié%ﬂa n 'z%BﬁMs‘fﬂ“ 86% DsP,

mi Xt ure’was a sol ut1dn
and 03% frokgedl295 nol ) succinic anhydride in 298 kg THF was

EXAITS 1 ai ned &t 4045 G After the addition was
CHERTS 7 Lt by DB A0Sl
(8.46 pERY]) anTN2SaBhapd Gbuclowater. Toluene (50 mL) was added and the layers were
cut. Analysis by HPLC of the organic phase indicated 66% MSP, 1.8% DSP, and 32%
probucol, and the aqueous phase contained 31% MSP, 57% DSP, and 0.6% probucol.

EXAMPLE 6

Ex-6A: A 1L 2-neck round bottom flask equipped with an addition funnel,

temperature probe and N, bubbler was charged with 80.0 g (155 mmol) probucol and 160 mL
of anhydrous THF. To this solution was added 157 mL (313 mmol, 2.02 eq) of 2.0 M
benzylmagnesium chloride in THF at such a rate that the temperature was kept between 40-
51°C. After the addition was complete, the temperature of the mixture was adjusted to 41°C
and a solution of 17.0 g (170 mmol, 1.1 eq) succinic anhydride in 194.7 g anhydrous THF was

added over 30 min. The temperature over the addition was maintained between 40-45°C.
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An additional charge of 2.9 kg (29.5 nol) succinic
anhydride in 29.8 kg THF was | oaded to the reactor
wW@®6/11403811 n. After the addition was conpl et e PEEUS2006/015022
reaction m xture was allowed to stir for 15 m'n
SlS by HPL di cated 62. 4% MSR, 16, 4%,
Afge c"8P1P?eFﬁ gi%fé%ﬁé@ﬂ@ﬁX%%W&%‘Mﬁé’&Oﬁl{ rtlr‘r@ur Analysis

by }nﬁﬂ,@mdﬁ%‘lédtssom Y 6111 d% TP - 36,28 Yeddeboat a

tenperature of 40-5 After the quench, the reaction
miBhe ueastiomyag quﬂrehed by sGlaw Fddtion of - LA miobwweidh WGICI and

se 220 of ueous hase
148033 fler R RO AL hefineif s re R R uRE FRE £ 084 g 2grC ana
the phAR&s Wes Bethrated. NTHA gkiic ge?%@ Raited widhTh0l8éf WateRf The organic
lalyerwgﬁeous phase was renove The organic | ayer was

R @) Washvashed  gecend Homovith HY) g ahiwates 4ARY yes bu ld sLef the

organ e Y R AN 23 BT P YRl *rre 1

mEs-6B € Tod2. Al d efitael otgan&esbtdnen fobtaird o Exe6Xd whkfladdegd 13.5 mL
gueous_phase_was renoved (the aqueous Iager .was

f
(13.5 %H’B&) ofrh& I«l&faa@ ‘J)fnlt Yatepr Elaﬁﬁoéutmaw GRASS 6y dxﬁvf)ation at
70°C ﬁ)bI%HfOV%/ O t¥dh 'tlfen@oﬁfeﬁ ld Q[Ebl%gt t%ﬁﬁi)eﬁa%ﬁ'c kgt acetate (37

distillate wa rermve over hea Istrilation
g) wag eddddrand chedhydre vaddlcuig AndYsisdpy HPIHE pf tie@sganinphaaaindicated 48%

al o kg of distillate scollec 0

MsP NIt g S o dniron and s aaPidis! it FOMER R PSP  Hi% DSP,
and 15Wprdbilcoconcentration was |ess than 2 w%relative to
hept anes. An additional 612 kg of heptanes was added

EXAMBE B0 nin while maintaini ng t he |nternal t enper at ur e

akqv. {o 20
ougi 70 4T Lo T el Bl bRV ek PR Beited 10
(10.0 abﬂm ofl1 NOUOH k6 sTUwEEr. Whlte ©0@ioddvisobéentiatbdSiia BigtiRition at
was added. The slurry was allowed to stir for 90

70°C i rﬁmom thedptzahpgrafammend fhansqoled te,ambientiemperagire. Bthyl acetate (37
g) wa$ ?&Herd aiqg%hl é‘rg wWorelcus. ﬁ;ﬂ%{Xgﬂ g?%l%&f 8€‘éﬁ|e %P@n.frldl é}ﬁa@é 1nv(\1/|1ctahed 58%

centrifuge wet ca
MSP, 234, D@Ppﬁn@ﬂ% grdbutelypet the agesone plyanesitaiasdls SLAMSK B 006 DSP, and
50 g iined nother liquor and rinse was collected. A
A’prto P%ﬂl of 293 kg of MSP/DSP sodium salt wetcake
rEgl ning water and heptanes) was collected in 4
oad The average wet cake comnposition by HPLC was
76‘11@% TeR).18 & E9hd8Rania rsdlulioﬁ obtemed fiool Ex+4A Gemrudllyd 6.8 mL (6.3

f ot he I quor, i d 96. 8% probucgol., ,and . o
mnoi§ o5 ot & 18 Rt b iom g Bt i g8ltion ac 700
to renﬁ%lt]ﬁ)@t@ﬁawdmumfahheﬁen @)ofeqrte bRt tedPérature. Ethyl acetate (37 g)

pi tched-blade turbine agitator was charged with 291

kg
was aédedl\@riﬂmay% aermeaAmalystsbaddPlLC of theianganic phase indigated 63%
MSP 35 b%@e%r}d 3%3} gtfgﬁgolf Eﬂ)ﬂhg)éq&e?oﬁs layglecovfﬁéiﬁéi F10RESP, 56% DSP, and
urried in 1 9
1% probucol.
EXAMPLE 9
Ex-9: To 52.74 g of the organic solution obtained from Ex-6A were added 16.7 mL
(16.7 mmol) of 1 N LiOH and 4 mL water. Ethyl acetate (37 g) was added and the layers were
cut. Analysis by HPLC of the organic phase indicated 54% MSP, 4% DSP, and 40% probucol,

and the aqueous layer contained 62% MSP, 21% DSP, and 12% probucol.
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of toluene and heated to 75C for about 30 min. The
m xture was cool ed to 450C and held for 40 m n. The
wGahwsnyosms filtered at 45C in a 30 gal |l on Nut BCHES2006/015022
pressure filter with a 1-3 mcron pol ypropylene filter
cloth. The filtrate fromthe Nutsche was transferred
EXAM?I&E%O gal l on jacketed reactor equipped wth

bafd®STo 8689 W?rgaﬁe golﬂh?x‘x B&Qﬁ’l@d @oﬁgﬁx%%[ leréeadded 294 ¢

agitator. A total wet cake was col lected In
(12.2% minaclplef 5 NH@OH\@ddgenhﬂ\tawk &he solptien was eongknirdted viardittillation at

0 B R BB o B O R B e 6

g) wak @dmeanmd tldlay&oRResHit AmaRkistyeIIOaf the@aghndd piiaé ﬁﬂ'f&ted 45%
1% MSP and 96. 9% DS g,fs [bﬁe conbi ned ri ns% and °

MSP,fQ T% rl%ﬁPe apd At %insekrcel apdghesmueens layer goptaiged 66% MSP, 20% DSP,

by HPLC. The filtrate was transferred back to
and 1?%3&%%%al | on jacketed reactor and heated to 45C, and

EXAMHrEfl'lltered in a 30" diameter centrifuge W|th al-3

m.cro opyl ene cloth. Thefiltrate fromt
cdir i ﬁ Y aa o rﬂéer@’ﬂéliﬂP selutien phfaingd frogukrdd Wﬁ’@l@é@@bz 19g

(9.13 LGRS Bf 5 Nﬂlﬁbﬂ; la %f déf& e WEly %%a%&c%ﬁﬁ%}@%m Rf?aﬁdl.gﬁlatlon at

2 | oads. |na of vvetca € Was rinse
70°C togrepiove ﬁiaieﬂt@ydﬂdferaa\aad Hope coeketiito ﬁmgient/\tenqnatamre Ethyl acetate (26

24. 7% NBP, 75% 3% ob . .Th
) wag ot 4 LS it (o1 (oo D8 e ST ReSe ipdigged 57%
MSP,3%% DS add Aﬂ%gﬁ&m«b@p land Hﬂéeaqﬁeddsrl@s&ee cm&nQ@GO%EMSP 29% DSP,
‘acidj fied by addi ng 99kg(150rm . % HG

and S%prob@elkg of water. After stirring for 1 hour at 25C,
XAJ%@@]?;] yture was allonwed to settle for 1.5 hours and
g of aqueous phase was renoved (pH of the aqueous
| merz WBS 29.93 p.of Tige drgeniokglanoColithiase foR! Ex-6A0@ere h8@ekn4s g
wat er _and 190 kg acetone. After stirring for 1 hour

(6.17 aﬂn@bé 5 NHEOH spdvanlyyspter (Thaseluiion was eoncenigrted viggligtillation at
70°C f/¥dmddd ﬂi%gtet?efhy@ﬂﬂﬁ%ﬂ 38@ g@gggéﬂ\%ﬁ td %H&"é? mﬁgr&hg*g 8E’[<hé/1 acetate (26

organi ¢ phase’were a
g) wasedtedrand tH thgsrs stete auit nAnbiysis 3§ Hmrc af the @E‘gantd\;ﬂmm: pidivated 63%

ettle r 30 m and 392 of aqueous
MSP ?@P@%ﬁy %Jﬁa lTﬁ‘éC{Tg‘Sﬁ%‘b‘?UF AT entaipgd ?%/ﬁ&flw g% DSP, and
1.5% Bfardic phase by HPLC was 96. 9% MSP, 1.65 % DSP, and
. 3% probucol. To the organic phase was added 340 kg

EXAMPLEARr. After stirring for 30 m'n at 50C. the

ot eTtaT el bbbt oBhiohe RERe AR iaaadeh 115

(4.92 wid?) eOBIRTR GA%nkA SGAT Wake2! TAB golﬁ’éoﬂfﬁzaQEo@@ﬁ&m&waﬂﬁétmfauon at
stirring for 40 mn at 500C, the m xture was all owed

70°C fogeseve fhe tetehydo furan an thea 5ok tosmbiguiciongeishus cEthakacetate (26
g) waé £IRYSHa the layers were cut. Analysis by HPLC of the organic phase indicated 62%

MSP, 8.8% DSP, and 29% probucol, and the aqueous layer contained 22% MSP, 55% DSP,
and 1% probucol.
EXAMPLE 14

Ex-14: To 32.92 g of the organic solution obtained from Ex-6A were added 1.0 g

(4.17 mmol) of 5 N NaOH and 15 mL water. The solution was concentrated via distillation at
70°C to remove the tetrahydrofuran and then cooled to ambient temperature. Ethyl acetate (26
g) was added and the layers were cut. Analysis by HPLC of the organic phase indicated 62%
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To the organi c phase were added 179 kg of water and

1.9 kg (8 nol) of 17 wt% NaOH. After stirring for 35
worRewea160260C, the m xture was all owed to sett|BCT/U82006/015022

hour and 192 kg of aqueous phase was renoved. To the

Qr gani added 340 kg of water. After
MSP é%@ﬂ?@g P54 ﬁffli?og@n@ﬁ@@qu?% Inprek comtainggh ¢ 1 9 YSRetp % DSP,
andotg@/ngl%b{l&ﬁ for 1 hour and 484 kg of aqueous phase was
ed. The conposition of the remaining organic
EXAMASR15y HPLC vvas 98. 5% MSP, 0.15% DSP, and 1 35%

\,E?‘bfgc Jﬁ%] 3§9’Q gﬂ%g %%}g P‘?l g WF%% k}g oQfied 3.89 mL

(3.89 &hmﬂ; bAYN DIOEB Bnd"l Nt wasH) Ghel daﬁui&xxﬁdérc@nwﬁa@aIv@é/@idnuauon at
settle for 2 hours and 597 kg of aqueous phase

70°C FO%‘?W(‘%@ thettpigahydrgfenand theafcopled to ambient isgpeTayaR; Ethyl acetate (26
5% 0
g) wapg u é o?ﬂ tllfé]pflla%r regélé o @%@Eas vvas@ gggre 8?%1?&@6/ ?ndlcated 62%

MSP, vm% DSHkhé rz9%tpr6hsucng ah® the3HJued s 1aer 26tainkd @89H MSB I 87% DSP,
was allowed to settle for 1 hour and 144 kg of aqueous
ando]g%gré)bﬁgg removed. The conposition of the remaining
EXAM ghyg phase by HPLC was 98.5% MsP, 0.12% DSP, and
5% probucol . The organi c phase was acidified by
adi‘dﬂ-l@ 2.05 gopf (rborgwiiy salhtidBobtameddrbidl Exibd \&&:ohgemfated via

s Rl e oot B 8708 i i i i

voluni¥) AR r@@ﬁtlﬁg?éﬂl’&/tﬁﬂl WwaHeain doRSerd@taay /9 witkhe \é@$O°@ aé)d diluted to
The or ani c ﬁhase was washed with 159 kg of water, and

the orpzggal Wg vt wifluberiangsh aEre wewtingstovas filleredray A00Cs Avbeizss by

R SSISERL AP B B ) BB ot e s

then aqilbszted kd eddl Wamh&nt:tembeﬂau@d o%}higﬁt AtHoONGtiA T 46d wds then filtered.
tanes, and an additional 135 of distillate was

Analywmyaé?fe‘a of e egieakpdndicaied 91 l\é%% Yo, @nd BY4 prabyiesh and the
filtrath g&h& Aked %'"I\"ZISPW/@I% HED 97 AMSRBL ation was |ess than

AJre ative ept anes e tenperature was
EXAM®LK12d to 80C and the mixture was diluted with an

addi 1 j onal__499 kg ept anes e was cool ed
bgjl"oté"écfe AR08 sl JF‘&%?LFI @%@orswmpyg m@yb#ﬁ% # gpndepser and a
pitchddBi5de m@?ﬁe %HEJrXNa‘é@ﬁmfgbél %v%q@o'kg ér b ogﬂjr@ﬁm)%nd 220 kg THF.

centrifuge Wt -3 m cron pol
To thislsolution @@WQ‘,M&M&U@EW kga(($66 imalpo Tk e Miaszy Inregadsiwintchloride in

5 f hept d the 5
THY 4 3y e 8 e mEBRRF tomBE kG VoY PR AR L ATFCE pddifion was
complkled thekflixBire GRBBERAEL 0 MLHLL0°0 MdQ soRMdndNOS kcﬁg(?% mol) succinic

col [ ected. A total of 122 kg of wetcake was | ect ed
anhydiide an PYfkig THFHwas added over 20 min. The temperature over the addition was

maintained at 40-45°C. After the addition was complete the reaction mixture was allowed to
stir for 30 min. Analysis by HPLC indicated 60.4% MSP, 12.6% DSP, and 25.4% probucol.
An additional charge of 2.9 kg (29.5 mol) succinic anhydride in 29.8 kg THF was loaded to the
reactor over 10 min. After the addition was complete the reaction mixture was allowed to stir
for 15 min. Analysis by HPLC indicated 62.4% MSP, 16.4% DSP, and 19.7% probucol.

The reaction was quenched with the slow addition of 161 kg of 13.7 wt% HCI at a temperature
of 40-50°C. After the quench, the reaction mixture was cooled to 25°C. The mixture was

allowed to settle for 30 min and 220 kg of aqueous phase was removed (the aqueous layer was
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aver age wetcake conposition by HPLC was 99. 8% MSP

0. 15% DSP and 0. 03% probucol. The wetcake was dried
wan@enieparuum for 8.5 hours at 600C i n a coni ceCT/US2006/015022

agitated dryer to give 78.2 kg of dry MSP. Ex-17C. A

I A T T -
was riéhédd? 8h odeanie l1a PR 20 Rt dasint [ﬁm;%%f H08BvARE h84 5k ek aqueous

acetone. The m Xture was stirre 40C for ;hour

phaseyvasirempiesl. JoIthelongasic dayrep vetesddded il $3 kg 0£20% brime sod @16 kgof 17.0
t ransf.erred throu a Q. 1 Cron ish filter t

wive AT RRERE Sk A S o el Fordh R aliP L0 o depln vhgse was
remoRANEdRNGREcusAifbr ak GLTREY. - cUrve agitator. To the

sol uti on was_added 18.2 kg of water. The solution was

c 3o daluarpiihe preanic phasscranedured by abowit”, vis@tmpppheric distillation

/ - rap rS. . al s .

and 53} & B aiptacb el bR oy il £ RABUITOR WG B0 Ml adding
719 kgiofihepkinees sindranyaddionalel 17eq dfdidBieteands dollbdted.eGC dmaBysis at the end
I T ——
An addRidn8T 612 1K hepyBReLRhd Shied gve@é)t RhAl RS m%&a&fggégge internal

wet cake was collected in 3 |oads. The wetc
tempegiatineechbawel €9°Cr Adva mmix fuoe wédallnoredgo &00146 2000 6vent/Oamin and then held

ot B B 5 S5 M P f el B g o watr v
addedeWhé HIRAY wistalloWad td #f forocARMTAS %n?%s%lfé@ré&ﬂ%d}obld%gﬁeter
turbine agitator was charged with 150 kg (290 nol)

centrifyes pvitos 1-arpicigpalypropiencriiter igloth.sBaak dephifuge loadotwetcake was

. s . f 1, nzyl nesi .
rinsed Ty 23 RE S AP SR hdpos il MG Yo MRAIRR ot iguor
and rih@npey @lilected WAsolabs 293 a0 ASP/DSR &ididnh ealeddichkO@on@iking water

ete, the m xture was heated to _about 400C and a

|
and heiiee) WS estlegiod on & padsodhapyeragsueaicaiecompryibion b HAL.C was
76.6%?]&1?% %1 B YRS, fddad %llﬁlrc%ﬁ g—tIﬁﬂzl(g ?ﬂq;ﬁgﬁs kf‘?{g ﬁ{c?%éefrlﬁu&y Blicated

addi t1'on Wwasmai ntai ne
96.8%apidbudobrandas2 % dvipiP.et e t he reacti on nmi xture was al | owed

to stir f 3Q, nm _Anal ysis by. HPL.C. indicated 57. 3%

1783 .%%"b&%!‘mdﬁﬁw %@%ﬁfﬁ&ﬁ@@# withibatfleser pnidlensfgsnd a
pitche@UAIRBHhiNE dditalddfvag |cHél¥fg@(fl@ith 9N k%fof i@é‘P/ﬁSP%Bdiﬁﬁw%lt%e%ake

HCl at a tenperature of 40-50C. After the quench, the
(contairgng waten and keplaresivebtaiakd GwadEx-d7A0dhe ret@Be 256 Slurdddan 1045 kg

i Xt L d.t ttlefor.30 mn an 4 of
orto gttt BB £ e o i T e ATt o
40 mif) Thd ﬂﬁrrZR?@@ﬂiltérddaﬂ a5°@asa YRSAIRG Nhtbdhe29&si@ Mier Wathe 1-3

and 392 kg of a&yeous phase was renoved. The organt

microp golyprapyiengdidteeelot. t Fhedratr drogt thedhitsahe wag tnsEsed to a 500

gallon jacketed reactor equipped with baffles, a condenser, and a pitched-blade turbine agitator.

A total of 46 kg of wetcake was collected in 4 loads. The average wetcake composition of the
first 3 loads was 22.2% MSP, 77.5% DSP, and 0.3% probucol. The final load of wetcake was
rinsed with 65 kg of toluene. The composition of the final load of wetcake was 3.1% MSP and
96.9% DSP. The combined rinse and filtrate contained 87.2% MSP and 12.8% DSP, as
measured by HPLC.

The filtrate was transferred back to the 300 gallon jacketed reactor and heated to 45°C,
and then filtered in a 30” diameter centrifuge with a 1-3 micron polypropylene cloth. The
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kg of aqueous phase was renoved. To the organic |ayer
wer e added 407 kg of 10% brine and 84 kg of 17.0 Wt %

WOOaObt116DBe m xture was allowed to settle for 1POI/DBE2906/015022
and 429 kg of aqueous phase was renoved (the aqueous

Statg o A GErSH ISy SRR ERey Fa G e R S kR Lien Py pfal of 66 ke
of weRiafle %@cd‘l&c&ﬁ iflp3édds! ate f\ﬁ@lsloﬁ@bff REEAE V@Mﬁ’iﬁk@&%ﬁhﬁ‘@g of toluene.

distillation was conti nued il e addi ng 485
The ah@]agacfev@mﬁlgﬁ wetpakeieifposiin W@l@ Kb M$P,d7f b Dsﬂ?af)é%/mbucol The

col,l ect ed ana AT ati.on
combfifgrie &t PRI HAD o MR 2o Sisn e el biopliorS ",
\Aﬂ%rﬁedraa& S ph@lah? ptiaifRa byAddaddiotd 1@1@!50611@) 5913)7 wt% HCl and
ept anes was added over 75 m n maintaining

234 kgmf Siatea Atf@ﬁﬁzerrlag i91el heyswb2 56 the npxdurgiwas @H@vv@\séga settle for 1.5

o995 3o 5Bl b H USRI ISL . 10

organid pHas¢ weirel added B0 kglobwetepindCEIUky dosgaeniAlfter §t1ri:1n§ for 1 hour at

o cron pol ypropyl.ene filter cloth ch centrlfu e
50 th%&l%?ﬂ%%%l@&%% sqile & d hﬂ“f%ﬁnﬁi@‘ﬁ 3@& agiesius ppdse was removed.

To thé s@ﬁfc%gge%&@ REAREHS @Ifkv%ﬁg ddﬁﬁ 198 é(%oa@@ﬂo?@ dAgF,’xLQﬁ‘ﬁ?g for 30 min

i quor "and rinse was cal l'ect
at SOﬁQSWdJSRhsro ohiag allewbd toeettteaior3 @ rrmmaaai P92nkge uﬁacmeownhase was

h nes ected in 3 |loads. Th ver a
remoyiE IR o FBia et B U T PR L B Py RRAC 5 0¢ AMSP, 165 %
DSP, aﬂ&ilig@f}fbpﬁ@@ucol HPLC anal ysis of the nother |iquor

i ndi cated 99. 8% probucol. Ex-18B: A 300 gallon

j dokbe expanis pbawr Wesasided 840 g ofwbiar.f Afer staripg ftdAgein at 50°C, the

mixeg o A A R PN Shed BRI AT To e

organ¥flace workt addpd 308kg oDwhial AR koo dostoh8AAfTER @tumg €@K min at
o Was slurried in 862 tg of ethyl acetate and heated to
S0°C.7bermghreapsallorsdip settlefus Taimipgnd Saass 06 aqusqus Bhass yas removed.

To th%?%ﬁg‘?l fladeQleré 2 ?&’éﬂr £ro, k%a\%{iéir ¥ 1Y6%0 [d ﬁﬁ%@ [$97o@NAOH. After

r centritfuge wt m Cro propyl ene
stirrinfgi fbt 8 mix att25°CHhe migtmne Wh§ sityevddaadettit fovel hakendds?2 kg of aqueous

phasegyasgteiice e SRR T 3104 a0 Ko RS kv Adist imis for 30
min af 2570 el rthRfurb Wabphg%vé\@ﬁ) s%ttl%(}fbf\@ﬁoﬁr‘egld%4a(§@§aueo-ﬁ§ ghase was

conposition of the conmbi ned nother Tiquor —and rins
removeds T2 compBion of thexesHningrdgBicrohase b HPIC wahes.5% MSP, 0.15%

el d col concentrationwas attributed to

DSP, 8%&!2&?%%%9?“ ei ther the equi pnent or sanple with
h%ttﬁél&fgfa h@éeazvéré @Hﬂé&ﬁ@&g&iﬂv&ﬂﬂ& @a@mg (334 81d) otr 17 wt%
t ot al 1003 of et?% acet at e not her quor ‘and

NaOH.; Afler siigng ﬁﬁé@dﬂm@t 25K¥poheyaiter was allowed to settle for 2 hours and 597
kg of aqueous phase was removed. The composition of the remaining organic phase by HPLC

was 98.5% MSP, 0.12% DSP, and 1.36% probucol.

To the organic phase was added 170 kg of water. After stirring for 30 min at 25°C, the
mixture was allowed to settle for 1 hour and 144 kg of aqueous phase was removed. The
composition of the remaining organic phase by HPLC was 98.5% MSP, 0.12% DSP, and
1.35% probucol.

The organic phase was acidified by adding 20 kg (75 mol) of 13.7 wt% HCl and 168 kg

of water. After stirring for 1 hour at 25°C, the mixture was allowed to settle for 1 hour and
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j acketed reactor equipped with baffles, a condenser,
and a pitched-bl ade turbine agitator. The esti nated
wawedoghteoss MSP sodiumsalt in the filtrate wasPAD6S1006/015022
(166 nol ), assuming a 57%vyield of MSP from probucol ,
to this point in the process. ut 2/3 0 .
211 KB gatounBE S vty CoBa i afveets P O)- T organie phase
was vfﬂgﬁgﬁ with Q59|k§ bf J«Vbt@l‘ 'aﬁﬁ 2‘6@?{ %? Qﬁd&ﬁ@ghﬁ@@ a8 réfﬂ&l}eﬂg T8 @rganic

of toluene, and a tota of distillate
phasevva@ Qoubetn@@t@d)y aggosnhatiy d1sgllalont Uil Gb@ltéﬁG kpef distillate had been

colteciosh i Pt Plah s SRRt WEe 30Gp82 4 ke BF Bteo, e pgttiona

135 kg o€ diztiNhtd fnfas WoBeotid. UGE @nwyhb atfe efldlbf the ﬂaslun@tzan #@icafed that the
tol uene and then ?artl al I)/ acidified by adding 40.4 kg
toluer(elwcwa}wwawss’ han AP eptpdive da henjanss. he éqmpeparttl@rwas

adjust%h 't(¥ F{ Jﬂ? ﬁlﬁ%vv%st (Bﬁ.ﬁ %(WITH?J] gﬁd&{lgﬁaq Mﬁgg gﬂl 1

mn an agueous

r Eﬂmmﬂhﬁpwaméodlmébeiw &od anﬂ &)e&E:squSg slu@ Waﬁ'helﬂl‘fer 12 hours. The
organi c C{Jhase were added, 303 k% of water and 30 %
Slunya%% fraed g ) dameter spytrifyee withg In3 gucrep polyprpyineilicg cloth.

Each E‘@ﬁnﬁﬂ L @Uﬁ%f:\ﬁé&ﬁﬁ a8 nande \;'/*1’(1@ @5‘ kﬁgf‘@olﬁthlgﬁﬁﬂ %@@‘3@6 gallon

to separate ases terra
Jacket&d aq:amtmt Wasmtdmith 2&2kpof haztam dnotad pOHh18 1‘IItEof combined mother

t ed h t .al
e P U 0 AT B0 A0 e
avera%ﬁge@@l@e okt BYEHIEI.C ek ©9 RY6IREEP, H15¢4 DSPiahd 0G4 ﬁ’frobucol

our at 25C, the m xture was allowed to settle fo

The visteal ivas feied 1nde yagrmafu SsUkoushaid° s alcemml@:gltefsmd@fer to give

NRGIS | ayer was 1.1). The organi c phase was
78'2%@%&% wWith 170 kg of water, and 205 kg of aqueous

p ma&SH(VﬁzS 20e lg@l‘ll(ﬁﬂjaclaéﬁed fRector @fﬂlﬁip%d ARSI & catitackr3dnd a
of water, acet one, 3.

16. 6 |
retreah furyy auigRKEY Ehapeat T RE G VAL e Hom Wind7B apfdo4 kg of

acetoxg@y Hd{»f /i ﬁeeﬁ«'% b &ﬁ%ﬁ imﬁc fgﬁfh@ﬂgaﬁgﬁg‘@gﬁd U @&hgfelfe'lfﬁlssolved

The sélutien was tmnsfetgecf through hdu2 madroR palisht ﬂiiwm xB0OO gallwasjacketed reactor
.al]o settle for 30 min and 416 kg uequs
cauippL S Ra e EER PO TEHE e SE By Badaingop s added
18.2 kg@' wMtea r"FHE BRFSE WR SRS Q&finﬂﬁlééﬁog %QCLK‘HEdOc{t a¥&ftehac. afch shurry
g of aqueous phase was renove e organic
wWeT°€ @dateit 3 ilzu:tsgmdﬂhammrmddltmak@ 6d<fg doetteress added over

Kk 3.8 nol r.stirring. .
aboutqgrm@ogﬁh e Sstearhneldo 6 LR TETE0 i Shuinblet e with o
1-3 mic®6n gtypiopyRAel fifterclbi@. O tofdl 6285 kP BARBIHARHqiidPIseBllected. A

The conposition of the remaining organic
total of 121 kg of wetcake was collected in 3 loads. The wetcake was dried under vacuum for
40 hours at 40-70°C in a conical agitated dryer, to give 67.5 kg of MSP.
EXAMPLE 18 '

Ex-18A: A 500 gallon jacketed reactor equipped with baffles, a condenser and a
pitched-blade turbine agitator was charged with 150 kg (290 mol) probucol and 180 kg THF.
To this solution, at 20°C, was added 397 kg (560 mol) of 1.41 M benzylmagnesium chloride in
THF at such a rate that the maximum temperature was less than 41°C. After the addition was

complete, the mixture was heated to about 40°C and a solution of 29.9 kg (299 mol) succinic

anhydride in 303 kg THF was added over 35 min. The temperature over the addition was
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phase by HPLC was 97.3% MSP5 0.6 % DSP, and 2. 1%
probucol. To the organi c phase were added 312 kg of
wawioen160d8 kg of acetone, and 0.5 kg (2.1 nol)PCF/Us2006/015022
wt % NaOH. After stirring for 30 mn at 50C, the

b SO i vl el G R s Shoved o
stir fof Qﬁﬁhﬂ' ma 51% '}H’I@ﬁﬁlﬁ;a@ﬂ %@m 195% %ﬁrﬁﬁm 8 8% probucol.

probucol . To the organic phase were
The rmtj@dwa%ufmgh@i Wﬁhﬁ@rslcam ddditlok gf 31 kgell Bne wiAHErat a temperature

b aor_ 30 nat S500C, . the mxtur
of 4033 PP B g Wl e Bl 3 M Mt oG A A G The
mixtufERBY dibwele seaBa0thndR4b ke of e olas PBase i MérBoved (the
phase by HPLC was 97.7% MSP, 0.19 % DSP, and 2.1%

aqueosﬁ bpecwes PHE)+ hhe eiegaigilayep as waghadeviiu2iik gabwatgr, énd 392 kg of

s 5 . 208 A B el o SR e, m

kg of aquebus phasasvaakdmoved. To tBﬁbﬁghﬁxcﬂ@er S@randied ﬂd7 B@ 5f K@P/6Gdrine and
uequ a s renmoved. The conposition of

54 ke DLt v G Bari s TBATE v elPtes SIS A0R bo N ang 43 ke of

aqueoﬁpﬁ?ase %@ rémdvéd gﬁi%ba‘dﬁé’clus lgﬁg Sfang?;’l xgyphase was

acldified by adding 16 of 13.7 wt % HO and
180e kgluofe afdheorgadit tphasesﬂasrreducgd bprbaB 5. miaratmbsphbix distillation

an 3 5 Y Bl S e i D B e e
485 k% BYBEptARS, 4hd &h- adaﬁi%nﬂrmﬂdfg%fﬂtﬁﬂﬁte\% 0Bshed @RS at the end
fp wat er, and 178 agueous phase was renoved.

of theﬂuﬁéﬂl@tﬂgramd@atﬁdéh@ th EHE sanesntretiecwaplessihan 2 Grwts telative to
he tal‘géSStl [lation until about 757 kg of distillate had been
PYIESI 1 ected. The distillation was continued while addi ng

4&31 additivhalheitlanehepaanes was @ilded bl @rval middBaik@irdhg the internal
di sti I | ate was col | ected. GC apalysis at the end of
tempera{redbeys 19°%+ | Bhe e dtes allewed torgeel toUiErRyer 70 min and then held

at thlsqetﬂ?&ﬁ%@fd{gﬂoﬂ@% h&is Thefud) g)éﬁg %t@l%gq{l g\ég g%meteé %tnfuge

anes tenperat'ure was” adj uste
with ani- Xtmcmn\mtypdoﬂyﬂﬁm(ﬁl‘m thta rEaa:ﬂd:lehﬂmﬁul@I lod®8f wetcaife was rinsed with
beI ow 5C

nes. The m xture was, ¢ .the i
45 ke PEBDHT His Ry HBEHeRY S kel O o BRgiuor and rinse was
collectdd! tet0Rd drR4aks8f MUPAHED §5dlﬁﬁ%l't ‘vfét!rgiﬁe K&Jne bnitle %va%r and heptanes)

m cron pol ypropylene filter cloth. Eac
was coliggtedafi 3leadsalbe wasragd wstedcammmposﬁloh@)ydﬂlda Iweks 81 0% MSP, 17.2%

Dsp, Pt 80 Rt B Gt ol Heatitns iGREmMARtdRY 45 bygbucol.
VWEKCIBBR AVBG0 %aidng sdkegddireactor! ed Mtﬁ barRE Aeondet%Akad a
conposi tion HPLC was 99. 8 % 0. 054% DSP, 0. 08%

pitchegrhdasiedmb lﬂeﬁﬁét%%ﬂ@&%afﬁﬂkwﬁh 243 kg @ﬁ MSR/RSBsadlipaysal wetcake
(contaﬂﬂffé Waflh a.tZClls H&)téﬂks}aobctéﬁﬂé&: ﬁl)mai%ul ghe q“hg Weklake was slurried in 862 kg of

ethyl acetate and heated to 70°C for about 15 min. The mixture was cooled to 25°C and held
for 2 hours. The slurry was filtered in a 30” diameter centrifuge with a 1-3 micron
polypropylene filter cloth. Each centrifuge load of wetcake was rinsed with 23 kg of ethyl
acetate. A total of 55 kg of wetcake was collected in 2 loads, the average composition by
HPLC was 3.7% MSP and 96.2% DSP. The composition of the combined mother liquor and
rinse was 92.2% MSP, 1.1% DSP, and 6.7% probucol. The elevated probucol concentration
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to give 98.7 kg of dry MSP. Ex-1 8C. A 200 gallon
j acketed reactor equipped with baffles, a condenser,
wW@pa6d14o8s r eat - curve agitator was charged w t hPOBU20k€015022
of MSP obtained from Ex-18B and 207 kg of acetone. The
a C far 1 hour u

was o0 B GRS eid FROPEBR R BRD Rt heferolrelg fom

thepx%ﬂb@é‘?@cé&s@teﬁ m cron polish filter to a 300 gallon
d reactor equi pped with baffles, a condenser,

arz?dtoeal péﬁ@@akg oflatnd asgfrteanather ligmor wed Heseuvisdeadeddo 2 500 gallon

: ded kg Th | d
jacke¥ieE1cF 2aliBp@lwith bifce. “iboipnsth o6 GG it aeifetpr The
estim#ted GJ‘Mgh5QQ\/IfS‘PfsodﬁﬂU§alt?m5hé1ﬁJMfa€e vl %h@’ﬁ%@@nﬁm}j hishﬁﬁk@é a57%

197 kg}of wat er was added oqver 15mn e slurry
yield gEMgRdrare probucelnp 19 thisqroin in theproess. dfhpt2éd of the solvent was

remoxc%ﬁgi)%\{afsqﬁ%g dgé’gggté ! %ton J.'Elgg.‘egt g@g lrd}e/sg([:l?lg 2 \&gicc{n'tlhﬁgd’ wh11% %ddlng

670 kg ofitottanepartifa thiaB ok 1296 kyeft distilatecwdsldllkegtedf G@Caﬁat}fs% at fhe end of

al of 583 kg of her |iquor was coll ected.
the dlﬁtaiagpn drdicpied fogt 3 i Uil exsete caicemEIIOB TS des % 4 w&@gelatwe to

toluenene wet cake was dried under vacuum for 22 hours at
65-75C in a conical agitated dryer, to give 90.9 kg of
VBRe nixianPiEs ditutétkwithAn addiEotel g2l kgof fdedetand thengertoaily

i Bt LRSS B R T B AR AR Sing o
1 houP4t@3EC Ofhe @ﬁﬁiuﬁtg Wak&lloWdd. to I&tl& IfbrS3 05AINENdA0 13lofAQkeoudPRase was
added 397 kg (560 nol) of 41 M benzyl magnesi um

removed| (B¥liod éhe aqupeys layersvpsH-A- Ffattbe elganicphaseiuste pdded 303 kg of water

and 36@%?Je%n%r ﬁ%@%tlﬁﬁi 011; ?(?Hu 4Qt%O°Qf{h %ou? %ggéﬁogge t‘é’%gttle for 1

ete re was eate

hour. s atténgpt wak n2fleTo kepat2Othephhdes Shin tthdlh@teﬁﬁ]lhhﬁr Wwibairhified from the
298 kg THF.was_added over 30 nmin. _ The_ tenperature over
reactor RS ZB GIRISiRT. weke W&Pﬁ@%m@@abwammée@o e reactor plong with the

il PR OPRRLEE £ 40P AL 08308l R s
for1 lMEﬁPat 27 CT theDSRfura mchs 2Bowed mrse’ale:(fof 30 iﬂmeamde@lﬁt koot as@asous phase
was 1qheqved D of DS BB eq- B0 dhe ATl B Hasated il 170 ke

of wateB 2l 205 kg‘ﬁ%ﬁﬁe%ug\@ﬁasékx}aQWO\F& cool to 20-25C. The
mxture was allowed to settle for 30 nin and 246 kg of

adodlvuergpiia phassarere eddeded 2 (kigtnd veatrre@Wikg bhgmetonsaandd-p kg (16.6

T ™ ] i £ h f 3%
mb G170 NG B e el oDeito Al Be R BRb et Fhlsion. The
mixtud \gﬁéﬂ*efacicﬁﬂéﬂ b}“@(ﬁilﬂ%ﬁi‘ﬁgoﬂ\ﬁ hm@ﬂﬁﬂ@garﬁ 9 RYoPwhiee, ARBhtirring

424 Zq of aqueous ase was renoved. To the organic
for 1 howy at 23765 thegqaiayge zp@g allgjvest topgtyle for 30 min and 416 kg of aqueous phase

was removed (pH of the aqueous layer was 1.0). The organic phase was washed with 170 kg
of water, and 204 kg of aqueous phase was removed.

To the organic phase were added 312 kg of water, 90 kg of acetone, and 0.9 kg (3.8
mol) of 17 wt% NaOH. After stirring for 30 min at 50°C, the mixture was allowed to settle for
30 min and 362 kg of aqueous phase was removed. The composition of the remaining organic
phase by HPLC was 97.3% MSP, 0.6 % DSP, and 2.1% probucol.

To the organic phase were added 312 kg of water, 48 kg of acetone, and 0.5 kg (2.1
mol) of 17 wt% NaOH. After stirring for 30 min at 50°C, the mixture was allowed to settle for

30



10

15

20

25

30

brine and 88 kg of 17.0 wt % NaOH. The m xture was

allowed to settle for 2 hours and 436 kg of aqueous
w@basalads renoved (the aqueous | ayer was pH 12CBYS20061€15022

vol une of the organic phase was reduced by about 1A

Vi distillat 408 kg.of distillate
30 mifa§ 3T REBY Sefuthiist oS vat o iF FrpOR e the Fendies oreanic
phasveIFL@eIds 9@7591013‘?909& R eRipangs?2. 19N stoBiorddi ti onal 620

% distillate was collecfed. GC analysis at the end
ofl ottheorgprie iPhﬂ%tWQi f addﬁsﬂl iﬂétkgcbfwmr and @7 Rigpof acetone. After stirring

5 ativ
tor SRAEE RN C PR ARR A EovET D Rt o ne b 202k afiigons phase
was reﬁﬂ@fedﬁ T hﬂbﬁnﬁmmﬂélﬁbﬂhe GerhAifing Bt MTPPhabE€BP BIPRIO & PRPHMISP,
m xture was allowed to cool to 20Q0C over 70

0.19 IQPSPaﬁEI‘??-H‘é/‘hPIﬁEP@ lat this tenperature for about 2

heur, r [ a e

ngyfe rggtgc %héﬁg vieréf’_@@defrcrl] iclr&gcr%%‘féxfa?er 57?’ 8ﬂéec% i 0.4 kg (1.7
mol) afl 16tWt% NaOH. cefidrrstifrirgefolr 86.¢hin fat S@’O; aieefnmﬂe fixtals 9B 6w wd folsettle for

.a d' ent anount of anbi ent tenperature heptanes
30 mip aﬂ@ I%%L useu%ﬁia@%we%rewve%n dhegompepitign Qidheremining organic
phase Wﬂg&c wagw RoANGP! b 089 gﬁdki ?thﬁgbuc& total of 233

NMSP/ DSP sodi Um sa tvvef ca ntal ni ng wat er and
h é‘bc argasic phase wad deadifiediby addng b@klg (60ﬁhel)axfé3§g;et% HCl and 160 kg

e e O b G
218 kg Bﬂa@@bﬁlbh%&: W8 RIhVEE PH o hgBoud I%QQWQ§b|7§mThe organic phase

] acketed reactor equi ed with baffl es, a condenser,
was W&?hfda“ﬁh FHegofy e ap k&o%@qupaw&phamwa@mcged ®he brganic

|, ke ak b
phas 38 ol PEL K Gy VSR 54 P01 1 00 een
collec‘wds Ték distilletior WasB&ﬁltlhgad)\th@é Mding433 15 6f lepthnbg %h@dn b&h’uonal
for about The mixture was cool ed to

449 k%ﬂ ifEade Was cojfeq 5t $C amlyssy ithgendens the disiHlation; lndlaatgbvhat the
tolueng 'c@ﬁ@%‘hﬁﬁtlcﬁle\«%sr l'egé”tﬁgn 40 W detktiv oa}gi)%e%e %%ﬁgﬁé%gﬂg was

ter cloth. centri uge
adj ustcd tms&ﬁi Cvaind the2Bixtgre ofas etﬁlh‘gpﬂ v ttedreddelitiohat 43%kg of heptanky

wet cake was I I I oa S, era
o S BTG o et S oy il sbBTvA TSRS orddhours and
t
e g gl o td@g%da“%@’» i 5y,

centrifige el @f vetcakhyis tneadavigh Abkpef cdli hemrneanahd d totd oﬁ&@S kg of

cons 5 R 30 8L b AT, KA LSRR Dt

3 loadagThédwtage Widcaks cbambatonBy EIPL@&aé\@Ds@nMSW (ﬁ@ﬂ41° 7% D8P, 0.08%
the filtrate was 108 kg (168 nol), assumnga %
probucol. The wetcake was dried under vacuum for 6 hours at 75°C in a comcal agitated dryer

to give 98.7 kg of dry MSP.
Ex-18C: A 200 gallon jacketed reactor equipped with baffles, a condenser, and a
retreat-curve agitator was charged with 98.2 kg of MSP obtained from Ex-18B and 207 kg of

acetone. The mixture was stirred at 40°C for 1 hour until the solid was completely dissolved.
The solution was transferred through a 0.2 micron polish filter to a2 300 gallon jacketed reactor
equipped with baffles, a condenser, and a retreat-curve agitator. To the solution was added 23
kg of water. The solution was cooled and nucleation occurred at about -6°C. The slutry was

held below -5°C for about 3.5 hours and then an additional 197 kg of water was added over 15

31



10

15

20

25

30

yield of MSP from probucol, up to this point in the

process. About 2/3 of the solvent was renoved by
woameanoas stillation at 200 nmHg. The di stil | ap¢DOS2006015022

continued whi | e addi ng 670 kg of toluene and a total

min. e S v ity P e il ditorigroob R W 5 13

y‘l?éh@(mfé{r E1BtH. OTheV¥® Jafis® jdcRABd Aealo¥ana8 bidtbddwith
mlcroa%tﬁ&% The m xture v(\a/as al utJed w th aan aa diti ona1 Bmixture

of 113kd okwyatef ando] IdepeofametontieAttetiahel 3usgofwastherdiquet wds callected. A

total ogggl8 Ilf-é-%g éx;egclaﬂfe gﬁ% (S:(ﬂ%chedgﬂ 3¥'§asd.70 %ﬁ%\&,%%&(éﬁ%g If.lilg(i éjeB ]chuum for

22 hoWfdtae65-78¢C &f a &dlidal h%!@téd)dryér , B gifve 80,9286 NIBR. M Xt ure
was allowed to sett for 30 mn and 190 kg of aqueous

EXAMPALe1%as renmoved (pH of the aqueous |ayer was O.6).

T f
1 3530560 BARRSURRAIBEIG Lallbla bith H6f18Y o KBl Ehecr ARfla
pltcheﬂﬂad@uﬂfmel\@iﬂtor&md chﬁ@ed(gqthl:lea(kgtS(w(O CEme ptrdstﬁlcol @ﬁmﬂ@ kg THF.
eated to an

To thif 3o B o4 RA %éﬁg%%% eseRmaly 71 4D b st dpeumgehloride in
THF a'?_fg?c(ﬁ a fatﬂ@th'ﬁi Rk ‘ﬂ{a‘?ﬂ ahhaueet 2 ﬁ%t 12151?46@ AfBOYE 2@0fon was

kg of aqueous ase S renove he aqueous
comp]etwd"re X $UTE Waaip heéftrbtocabnpbﬁﬁPCl apd acbhuttiva of 28 ligj (B85 mol) succinic

antydlag 5 05 B0 BF b 5 2P £ L7 bbb Lo was
maintiasd 4(Qfh- 4558, anfer R4 dATRA W AAn 108 Fhe B idanRiurd@ia8 hllowed to

and 57 kg of acetone was charged to the organic phase.

stir fom avin.s AnplyFia @yf@mmdmamaﬁo 186 1S, HA. ¥ SR andi2%6% probucol.
The r 1(91¥\§1gs él?en%ﬁédt wféh {}% slc;w 2&)&1 {1%1‘? an ]07")’75%% kl?lﬁg’; }Vg%,gf(glu aﬁ 8 temperature

he ¢

of 40-60@3%&6%&&&61&}& tHPk&acties nﬁz&uﬂeofﬁfﬁﬁﬁ’lov&dfﬁ c801@5P0-28Pd. The
5% probucol . The organi ¢ _phase was acidified by

mlxtuéﬁdwwélowdﬁ@ sgitle fos 39 mynoandierio ke @f @wovegpmsenaﬁ agmoved (the
aqueoﬁ’% f br v%é pH '<6§J "F ] c%r%arhg ngye%agé/gshfggﬁf(g 3 W%nne and 355

t'0 se mn an gueous
kg of msaes ]_Wme masoonered Jrheodrgtitie lygueasieattad evith@0s Kb &)3% brine,

and 4241 RG0S B SO S ha Lo FaRSGRS oy T gar i kel 10%
brine XiﬁﬁS@@%&eﬁ 0 BN af'}fmﬁ%lﬁ% hras A1sHbd }oaste'tt 895(11?{“5 and 436 kg

abo 04 kg of distillate had been collecte
of aqudpes pHakaiviaerenersd (thenqunossl layhr wes plddi2i8y. 408 kg of

"5 335 s St SRS 9 Rl b gt
and 4087k sRdigllatdWhs ddMRcted overhead. The distillation was continued while addmg
590 kg of heptanes, and an additional 620 kg of distillate was collected. GC analysis at the end
of the distillation indicated that the THF concentration was less than 2 wt% relative to mixed
heptanes.

An additional 612 kg of heptanes was added over 65 min maintaining the internal
temperature above 70°C. The mixture was allowed to cool to 20°C over 70 min and then held
at this temperature for about 2 hours. The slurry was filtered in a 30” diameter centrifuge with
a 1-3 micron polypropylene filter cloth. Each centrifuge load of wetcake was rinsed with a
different amount of ambient temperature heptanes ranging from 23 kg to 68 kg, and 917 kg of
combined mother liquor and rinse was collected. A total of 233 kg of MSP/DSP sodium salt
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tol uene concentration was |l ess than 40 w% relative to
hept anes. The tenperature was adjusted to 800C and the
worRoobt@3’vas diluted with an additional 499 kgrp@f/US2006/015022
heptanes. The m xture was cool ed bel ow 5C and the
our. The_slurr

[t I held fo
wetcok {QogiitE Faifr 3 BERapsel wes ealloptel R donios Riverdge Welcake
compgélﬁérpfﬁf H@WM‘ enagp | 7230, @ﬁ(g, Eréd % %g;rn%ﬁ{ﬂédé' f199€ analysis of

wet cake was rinsed Wt
themh@pthmm;ln@rﬂﬂed?%8%g)rdfucobnbl ned not her |iquor and

AR 360 bt ket ok naPingad i bafles SRS e S 2

pitchddybl il {GriMaS a1t Was Vit g wHH YR RSRE MWD PAAYm salt wetcake

probucol . The wetcake was dried under vacuum for 12.

(contayging svaigr ané beptanas) ebipined froayEx-d9Ad Theyestcake vmswbmlmns% kg of
ethyl gc%aa?é algd dl¥ Vz\aﬂi@ﬁo 762‘? % %bogt 23)(31%812 ﬁgﬂéafrﬁlxjnﬁ’g 5&2}5 €8 oleg ﬂ)ciﬁb and held

for 2 hictirs. €Tlte sty e/ gttt d 2 BOS dohrigeentyifige wifhla $-3k1@1cﬁfn
MSP, obt ai ned from Ex-19B and 214 kg of acetone,
polyprapylene diltgaeloty .E%CB genfrifugg deads ofyweterkgrwasatsed Wb 2§ éflguo(ﬁ ethyl

T e s et
HPLG wa&k&ﬂ 2dMS@aamt] 96.386 DISPP éﬂhewotrﬂpoﬁﬁbﬁ bfthe cambiored emgleer liquor and

d t th luti
rinse e BMRE bITARYE T4 b BEUSlon v cool ed and
NUCloRALE PN CIELHH StId a@état%l?x%iher‘lﬁﬁor B dsYodiRa t@@ l5@0 gallon

) bel ow -5C for about 3 hours and then an additional
Jackem@ regPtopgaEpPdasith Hafdlgs, @xﬁ@nd%elmand a Phiehedihladeyturase agltator The

B T SRR T ———

yield @ﬂmsn frobl proBColgay toohisjpaddt i ¢ pre@es. OAbVRD/F bNEe solvértRvas
m xture of 113 kg of water and 113 kg of acetone. A

remo‘teétbéﬂvaemursélﬁﬂié@ﬁ%? #6P menHei dhe disiilatiaowaseangguedawhile adding
o701 hugl, 4% 01 GBSO SLE (SRR e et o

the distillation mdum&td thgli thatthgl abeiaey concentgitior wki Jes8 them 20§t% relative to
VBP. EXAMPLE 20 Ex-20A: A 500 gallon jacketed reactor

tomen@qw pped with baffles, a condenser and a pitched-bl ade
tl]!‘h@hﬁ}@tu?eg\klﬁsadlﬁfteqi‘@ﬁhﬁﬂ%cﬂﬁgn Qhk%%@tcﬁ&’en%%ﬁ@ t}% erature was
probucol and 179 kg T To t ['ution .

adjusteditp Hifde d1@Ilukge t(O&ﬁGmmmds)coufplﬁelérthﬂmirtZ}ydddmg’ﬁfsngm8 mol) of

7GR S o (2 P e bt Lo B sl

to sett%PB@hﬁn ahdd @90‘kg<5ﬂ£ cYBSpHASS B rehfdvad QI offﬁlgggﬁéﬁﬂls $ayer was
solution of 29.5 @g 295 'nol ) succinic anhydride in

0.6). Phgotegnivmbasgasasa pithri83 (kgmf i aterhandt dkereftagnepus phase was

remOVteﬁ_e addi ti on was

After charging 312 kg of water and 240 kg of acetone to the organic phase, the mixture
was heated to 50°C and 2.2 kg of 17.0 wt% NaOH was added. After stitring for 30 min at
50°C, the mixture was allowed to settle for 1 hour and 349 kg of aqueous phase was removed
(pH of the aqueous layer was 7.5). The composition of the remaining organic phase by HPLC
was 98.2% MSP, 0.3% DSP, and 1.5% probucol. The composition of the aqueous phase was
10% MSP and 90% DSP
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mai nt ai ned at 40-45C. After the addition was conplete

the reaction m xture was allowed to stir for 100 m n.
w@a@bAt 5038 by HPLC i ndi cated 61. 2% MSP, 13. 4% DRPr/Us2ede/015022

23. 9% probucol . The reaction was quenched with the

addl on 0 0 kg of 13.7 w % HC
g0 nﬂi érgk Hds et Ao850% 1o clilﬁfg?fﬁozﬁmamc phase.
After @iiﬁfﬂ 3PmePs 5000, t%@ %ﬂ%a%leQo \Werdle %11 ONRE ah@350 kg of
settfe for 30 mn and 245 kg o aqueous phase was
aqueque pbasedva@ rereovefu dhesotmppsitiomat theke0)ininprasgarigpidse by HPLC was
N S g of 3% brine, and 357 kg
98.4 6@%82@ s\fﬁ?]ﬁ dw}zgs/hpré’ﬁg?f) 'd. The organic | ayer was
\Mmh aﬁgamctmlas&?zawm@mea‘ﬁ{gz Rading 14 #8G422 WGo HIC1 afd eMUBg of water.
was renoved. To the organic |ayer were added 40

After ﬁ@m@g fabhey ah 85%dh@mlx¢gredva89ﬁowewt@/§qqmqr 3fein and 188 kg of
aqueoga; mwa@@angwd%ﬁdoﬁﬂe gggltgélgﬁﬁj( J@u "3 er%ﬁa@@w&

aqueous ase was re ous I'a
washdPwih) 157Tke of/whuermnd)fl 76 kg 0 ﬂcgﬁﬂugiplpisams vasovedddbe drg’amc phase

was oFRGEHEA DY “FaGSPBEH] Gk laon aiil et She of eiftabaibhpen collected
WaSe ‘&i%ﬁilhﬁﬁi?@aé’%nltlﬁu&ij\ghﬂ@am% X8k 18 o IRDIARE gnd %gddf‘lﬁonal 464

addi tional 526 kg of distillat®e was” colfecté
kg of distillgts ives goll¢ctasl. Bd andlysibet tHe snd of tht idistillatieti indicetdd thrd the

t he THE ncentra hn4vvt | ative to
toluer ¥Endcilra OG0 ek taB 0 W% st i Ribushelr L0 firDeinltrsas
adjusted & 8BQ AHdthe Bkt \ﬂdtsrtﬁlu‘téalewitmh@ﬁdlﬁﬁoﬁa? m@kgbpn@tﬁﬁeve

700C. The m xture was all owed to cool C over 70

miThe grgursERs opoled below ATG an@th@émﬂtmgeﬂm wabbeld for 1 hour. The
slu éﬁrﬁslte (ﬂg avsdsd“l’ rhd'if}fnéﬁ@gcemrlfhg ngf%ng%géﬁggpn?qptygepe filter cloth.

cent H

Each cénttifnge Elad off wvepake whi hhSeﬂtwlﬂmlS k$of ts1d haptetes\idC Aok g of
liquors were recombi ned into the 500 aIIon

h

comb}nag o ?mé%rc%r@rﬂnsw&s solpcrsd. watotdl i ddnke af wicgkawas collected in

4 Toadd! RS RAGHELCw Bl ol iOn By HPIIIRak 08Dy 8H1 6.HP4% DSP, and
over ea e

ecte anal ysi's at t e” en
0. O4°/dp1$»budd1 atTherwatcrite cats eldied hadertvhemifitFord@rfclent:s 7568 imasonical

. than O %rel atiye to heptanes. An additiona
agltat?ﬁ Sﬁrgtoﬁven g\j‘% §§H§4§%ded overIO 15 m n mai ntai ni ng
t Ing-foet:e{ ed g;nﬁ;m@a&%éarrea YBi 5@%@3@&@ Xt R gf&lsanda
70 eld a

allowed to cool to 200C over m n and then
retreat—me agitabarrveasicharged withbldt3 1§ & MEBrobtaifdderah mwﬂmﬂ 214 kg of

scetong, G ERBHS BRo BT P, T e Ba s L BT sermggty dissolved.

The sél06h Whs i@isCated thRsgh b 0306 Polrshdillel &5 £8¢0 gdmﬁ?mfeted reactor
anmbi ent tenperature gwftanes rangi ng from 23
equippeyl Witihbpifes alcgnédmmseny Al meairenotes agifateroTodhel sqluh@ewaya@ded 24

kg of &g eggﬁféé%lutﬁ)ﬂﬁﬁsaéooi)efd £ %uglgat%n A@%Q@ﬁ a%%gﬂ B8Es %hé slurry was

cont
held below -5°C for about 3 hours and then an additional 204 kg of water was added over 15

min. The slury was warmed to 25°C and filtered in a 30” diameter centrifuge with a 1-3
micron polypropylene filter cloth. The 300 gallon jacketed reactor was rinsed with a mixture
of 113 kg of water and 113 kg of acetone. A total of 597 kg of mother liquor was collected. A
total of 154 kg of wetcake was collected in 3 loads. The wetcake was dried under vacuum for
26 hours at 75°C in a conical agitated dryer, to give 103.8 kg of MSP.
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wat er and heptanes) was collected in 3 |oads. The

aver age wet cake conposition by HPLC was 81. 2% MSP5
wQa2008%dd3P, and 0. 9% probucol. HPLC anal ysi s oPCT/0§2006/015022

not her |iquor indicated 99.8% probucol, and 0. 05%v5P.

- - A 300 gallon jacketed reactor equi pped with
EXAMEQ a condenser, and a pitched-bl ade turbine
agixt-20 04 A \6BS gsla J@@Qté’& ﬂeﬂctgﬂ&uﬁ%eﬁfwﬂﬁﬁlf@é\sp a %@ﬁie'ﬂé@r and a

salt wet cake (containing water hept anes ‘;)2»1 obt ai ned
pitchgdradeturinpagitpie Wistchatged waidh lsﬂOdqgr(B%@mo&b Bebudelanst 179 kg THEF.

To thﬁtsg%ﬁltloﬁlcag\gg&(g, g@%&ﬁ?@gw gé dn(ﬁé{)f) {. ?g& Enl%g aggnesFHrg chloride in

THF silsuch ¥ rasathaf thleﬁmxﬁdmﬁe@p&@‘;ur]dwamiﬁmaﬁ anq.i Aﬁ@leth%ﬂdﬁtlon was
ene fi1lter clot

1-3 mcron | ypr op J Eac
compleg i maﬁ\ge SR A ol eandhs sobustpnaeh 536 (2G5 erol) suceinic
. f k f
anby @eNL 20CBE T v LRy 203 TR et oWR g adtion was
maintwmsd 3040-45F. a‘hﬂelﬁﬁé/adm%bn Whea&nptpmshé Teacticaf mi)dmﬁe was allowed to

str Fopall) migABSIxgs by Eldomatonieg ear g MEE Bksh st aid 25.8% probucol.

C e eetctiah WAl q¥ashad ith MY il FARbagiras wqgl/?ﬁm ata

either the equi pnent or sanple wth héptane trate
temperptern ¢fe- 5&96\/ iAdtes thy @eests tha kpction mmtlab wab anmeckg) cm)bl to 25°C.
aded

the BB TR 5 bR gt o

aqueons n@eﬂ@eg pHANATHe Highid @slebhvad ovabhedbiie360kd 8t 3% brihBeind 357 kg
estimated wel ght of MSP sodiumsalt in the filtrate

of aqugqus Riwge Rgs (Weﬁo The oggssieripyry Wesyeshed with 383 kasp3 Yoltgine, and
22Ol By o i I RS B Pt i
and 9QRE ofiHY wtTNa@HsThé hmmmnmaﬂlomﬂm Eﬂmﬂfdﬂzlﬂoars%iﬁlmg kg of

767, kg of tol u and a tot al of_ 1427 kg of
aqueoys B]B&}S[g VP &SRS rc@el 2gpeqyg laveevas a2 Y- at the end of

t hge dbRibid drathd (\5/\1%2151'5‘ ghgs%t rEcﬂﬁ:%d /'i}?ib Iy Liaa86h @ncé ﬁlestillation,

concentration Ss t ative to
and 4291]@ of distiltate wascallebtet] @denhﬁadl "Elhm distilitionwals c6@tinued wdfile adding

500 G SR ST S % e OO ot n
of theﬁﬁdtﬂlﬁtl&glrfdﬁfatea thid e BHF Z8Rdentrhfih Wa fesd Bad@Syt9) 1ePRH to heptanes.
to settle for 30 min and 188 kg of aqueous phase was

An additiopolt] 2(kgef bEptanes %@lﬁ@d@@ oveniminasaiftadiing thedntemghisinperature
above%aée THE We“&gs e‘t’ﬂ 3 éookl% 96 (\fva %eerr70 rﬁl{;ldan:cli%enklgelc? at this

agqueous ase
temperature for about 2 hours. The slurry was filtered in a 30” diameter centrifuge with a 1-3

micron polypropylene filter cloth.

Due to poor filtration, the isolated wetcake and mother liquors were recombined into
the 500 gallon jacketed reactor. The slurry was concentrated via atmospheric distillation with
345 kg of distillate collected overhead. GC analysis at the end of the distillation indicated that
the THF concentration was less than 0.5 wt% relative to heptanes. An additional 216 kg of
heptanes was added over 15 min maintaining the internal temperature above 70°C. The
mixture was allowed to cool to 20°C over 70 min and then held at this temperature for about
3.5 hours. The slurry was filtered in a 30” diameter centrifuge with a 1-3 micron

polypropylene filter cloth. Each centrifuge load of wetcake was rinsed with a different amount
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After charging 312 kg of water and 239 kg of acetone
to the organi c phase, the m xture was heated to 500C
w@anwe21603kg (10 nol) of 17.0 w % NaOH was addePiCT/B§1066/015022
stirring for 30 mn at 500C, the m xture was all owed
1 hour and 347 k

ttle f )
of s} EHIRSEHITS REIBOTBAPE oM B1 £ et nal oo Gepined mother
11quon°£lﬁ51%1s@)6va'§|%ffed€@§ &%tﬁ%f@?é{%%@h@sm%@%um-@ﬁ wetcake (containing

conposition of the aqueous ase was 27.3% MsSP and
waterz0d DopBeR) was p@ﬂectﬁdan Gilngds3 Thelayerage watceke enmepdsitiondydiPLC was

81 2&8@828?8‘8% %109{(9 o‘gp ?Pgel)-ﬂ)%? afr?rfy)élts\%%er{ﬁ@gralgiuor indicated

99. s%gﬂﬁﬁcol%ﬁ(momwfgg ng for 30 min at 50C, the mxture
was allowed to settle for 30 mn and 277 _kg of aqueous

pHEs 2084 308 galleryackeied wtgmqumpeéqﬂﬂblz?é ofha gandenser, and a
i P T 4 By SRS, oS DRI S
(contmﬁmgtv@a’télﬁhd hepianesd obtaitied grom Kiki20a. f’ﬁtermetcm veasushetiodin 862 kg of

osition of the enulsion by HPLC 3 98, 4% NBP

ethyl gcqge %1 tedatﬁ)d7 07Cdox, %Q By che mrpqqlge 3¥a§ gﬁ%ﬁg °2: and held for 2

( el (
s T 0| T4, S i
filter h]@l‘h Emh%ﬁlﬁ;fugdieadmﬁomtcéce\m raised watlh 23dk gtettiyd at&tateBtA total of

62 ke udice iy e Hopded 1 0o HE " aragb PO o HELC was 1056 Msp
and 90SIBEPI ThHe 86:8p6NitfondYARE cHABnSBn B MeMBFuornd @Pﬁ’s@@ﬁs 9@ 6% MSP,

1. 4% probucol. The organi c phase was washed wth
1.1% RS R ndid 38 proknepl1 heielevatedaokusabogsiearitatipaavas @ttﬂb@fad to

cont B8P 53 P25 e BFRIBBL i

procegostegct ed. The distillation was continued while adding
431 kq of heptanes, and an additional_ 442 k)g) of
diss#qty |0£t980 %ﬁ@f eBy] acetabrimother Hawgrypad singg wenloadtosr500 gallon
I [
Jackef:egﬁg%'rt](?rre' bip g%& %}g bﬁféhsega;} ﬁglr(]ig%%} atngi? Iptn]‘aiéé@t | Bv'lgde turbine agitator. The
estimhte( waingts of VISP soelmme st inrthe filtsatadpsBA&k (168 300, asinithga 58%

was _di | ted th.an additional 499 f
yield ﬁtﬁsﬁ’n&m PrecRb #p & lmnfeagheemoa%sﬁo&bewé/gﬁa&{eﬁelvem was
remo{&FBY ‘E’dcﬁﬁmﬁlé{flfaﬁoﬂ\@@dﬁ%ﬁ&fg‘) Thb d?sQHfauQﬁ‘ qza§ B&tinkikd Waf189dding

In a di aneter centrif uge usi ng - m cron
767 kgeif j&piu@m/ hhatotallof é42kkg)oﬁd1stﬂm¢1waemlhcfedg &( awdlysof at the end of

the afSHPSRIRT el 57 B i ekt SThsBh e o vtare sk 7 Pgetve o

toluet¥@s col l ected. A total of 142 kg of wetcake was

collected in 3 |oads. The average wetcake conposition
byl heppigtuie wag dilged svitsRn @dm@%ké@ kgapidoluene and then completely

acidified by adding 66 kg (248 mol) of 13.7 wt% HCl and 118 kg of water. After stirring for 1

hour at 25°C, the mixture was allowed to settle for 30 min and 188 kg of aqueous phase was

removed (pH of the aqueous layer was 0.9). The organic phase was washed with 181 kg of
water, and 182 kg of aqueous phase was removed.

After charging 312 kg of water and 239 kg of acetone to the organic phase, the mixture
was heated to 50°C and 2.4 kg (10 mol) of 17.0 wt% NaOH was added. After stirring for 30

min at 50°C, the mixture was allowed to settle for 1 hour and 347 kg of aqueous phase was
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0. 05% probucol . The wet cake was dried under vacuum for
12.5 hours at 75C in conical agitated dryer to give

w@2008/1k@30f dry MSP. Ex-20C. A 200 gal | on j acketBUS2006/015022
react or equi pped with baffles, a condenser, and a

oot s SRSt o P Yo s 1B
0.3 %P Ul ke &@ﬁpo%wdhrcﬁ%@&qué&g 1%13& wadPUsWNIEP Ian& he.180bKE.

was conpl et'el y di ssol ved e solution was transferred
After chargingt3 12 kg of Wates 2o 5pdkziof heetonet terthe erganig pbasgathie arixture was

heated REPUEERREEEL £7 GEYLGRTA oo Nl o ageh, PR SRR or 30 min

at 50°8 @RAniktuke @ @flowed & settlEBr SO ka2 wwase @mhe@hsqmse was

nucl eation occurred at about -6C. The s urry washel d
removsd) die “@eglﬁ of aguseus Phesh sollestadivias IawaT han serfictadodieg to dnepmplete

phasev\%pa%n %138@% r@?%ﬂ:ﬁ%lg?%t?fe \ggl?rergtg%e&;rmgl rgﬁg{xﬁlﬁ A&ture formed an

emulmntThefmg@owmbh ofi the-ednuision by H@@J(ywasﬁtw%IMSPJ 0.1@?% DSP, and
50 O%f—‘h The 300 gallon jacketed reactor was rinsed vvlth
L.5% groabpgelure of 113 kg of water and 113 kg of acet one.

A
t 42 £ r L EE418Ho01 3 %
| Sh8ricHi Gl B8l 8ty o o ki 157 woe
and 1Gkeg veweiak eAftasstilring ﬂ)rllrh;lm amaumemmzswm anﬂom& to BB@e for 30

. onjcal agi,tated dr ve 83.1 k .
min s AR R0 bAieq B35 i fed (R 0B e Sl B iy S b The
compbSESH O the Gt ARAE ol FhaSORIEIS 8 MSPCH8HY0EP, and 1.4% probucol.
a |tator addi tron funnel, and N2 bubbl er was charged

i onne phagerwaswavhsd Wity 68 ke vegier, s 7 3keredaquaes phase was
f
el BT s B T bl s

of distiligte bRk beanrsollestpdr ’ahemletﬂ\lhaﬁmlmssohﬂﬂmd%ﬁle abfiingr431 Ikg of
addi tjon vvas co lete, the tenperature of the m xtu

heptaygssandegn add t digpletewet Gollepiet Gornglysis  th end of the
dlstﬂlgl%]n 191%%9@&1 )tha? ﬁil%ctbﬂieﬁe BEHOKA AR v lgﬁ% anglé) \!{Jﬁ% ‘Péém%qg $dptanes.

tenperature over
The tmmemtmrenm ﬁj ustd-14 BQ°C Ahd the nilkeradds dilond wa& ancaﬂﬂiﬁehﬂ 499 kg
the reaction m xture was allowed to stir for 15 mn.
of hepighefy si s by HPLC i ndi cated 56. 9% MSP, 14.0% DSP, and

28né %il)@ﬁl%bwgsoéoole-m?elé@ 3ot Lea th‘é@ésu%ig%‘Qﬁ mhélg:f&zl hour and

slow addition of 37.8 g (142 mol
then ﬁlqudenaﬁ@?’ehmemmeﬁﬁﬁugwmm a ﬂﬁanqmmwprbpﬁem filterrcédoth. Fach

contifi g1 ehaks M5 rineb PR 3SR AT TEBRRE S h BT Rs ve of

combihed fho%é? tha&f’/adarrhﬁs was @olld¥eedor ﬂmlcoflm QF o%kﬁ;aﬁéiﬁ&sﬁcouected in
3 load?s,,5 The gvcg']agezvc\)fgz/‘gcgkrel c%?np%ggm%%y?ﬁé was 99 86% MSP 0. 89% DSP, and
0.05% probucol. The wetcake was dried under vacuum for 12.5 hours at 75°C in conical
agitated dryer to give 89.3 kg of dry MSP.

Ex-20C: A 200 gallon jacketed reactor equipped with baffles, a condenser, and a
retreat-curve agitator was charged with 89.1 kg of MSP obtained from Ex-20B and 187 kg of
acetone. The mixture was stirred at 40°C for 1 hour until the solid was completely dissolved.
'The solution was transferred through a 0.2 micron polish filter to a 300 gallon jacketed reactor
equipped with baffles, a condenser, and a retreat-curve agitator. To the solution was added 21

kg of water. The solution was cooled and nucleation occurred at about -6°C. The slurry was
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NaOH. The m xture was stirred at 20C for 15 mn and

the layers were separated (aqueous |ayer pH was 11).
wab@eotg@ahi c | ayer was concentrated by distil|BCT/O82086/015022

at nospheric pressure until 106 nL of distillate had

ST NG STACT R -
min. T8R% Qvas"%ﬂzﬁ‘n@& @O AR QkerdPR dH0 UiarHbtel éelnhﬁhgn%ﬁ al3

col l ected (final reactor tenperature was
nncroadmil}mrwéﬁneﬂt@r lotlof Thee}i0agadlon yekeiad deadton veas m@edmvmh a mixture

of 113 o By P ELE Rt a8ion " ScBle BEEP AU b SuBrGlEr SRt Conectea. A

total d¥el3d katof tekeaké QB 851Bdctidan 3abade0 THe Rvetchlike wak ﬁhéd/uﬂ@e? vacuum for
filtered and the wetcake was washed with 106.2 g of

26 hopest AMEsin canipad peitatedbdyer, tp give RBLABIE MR um sal t
E Lclf‘f (contai ni ng water and heptanes) was col | ect ed,
e conmposition by HPLC was 79. 1% MSP, 20.1% DSP and
0 B33 Ipro B ol stifihe vatiad,)j sdkstedfreddas a‘qhipbé@bv@thiamd)hﬁaiseﬂ
2..2% NBSP and_97. 4% py obucol . EXAMPLE 2
mechanieal Sie% 8 lflplamg andNe dubfiletvas %?&Téﬂ%}@r 10 g (7 76 mmol)

probulBChan eAL ﬂg" t’ﬁé His scﬁﬁi@d WAL dR 98] o gﬁ?‘ 4'}1%11PH g

was char 77.4 rnrnol)” probuco
benzyﬂuhagﬂdﬁudeﬂd:rﬁﬂ@néﬁﬁm au snmh wase ﬁt&dﬁﬁ; rﬁzﬁﬁmntn tethpraBirermab )ess than

fol. 41 hi THF, at
R R R L M T R
40°C Ahd £holtifiéh SOBID i(9N9 WaRol§ SHdRleé ﬁnhfd'ﬁﬁe LETRE LAtE %a@ fidded over 30
the m xture was adjusted to about 400C and a sol ution

min. dghe gmpegptpREver tapidition sk magntainkd air40e5°Ch Afterrthe Fddition was
t
e U L e R R T

56.9%\BESPC 04 PYEDEP | 41 28086 pidbucal. Xt ure was al | owed to stir
for 15 mn. Anal yS| S }\4 HPLC i ndicated 61. 3% M5
1 Xho sgaskien was quenshebvih disdew additien pE3te Igdil}421\ﬁ]§1101) of 4N HCl at

D R T L

separated agheouk feeyenp Mt wirse)-to oThel oﬁg@nlz Qéxer and V(Iabl&:dph]ﬂs 454wt 0%

brine. ) e g frenor At 45 HB0bEk dlgs s B8 & oD of s
NaOHér ?ﬁé‘t&lﬁ(tllu%%f!s Yiﬁ%@ ataﬁﬁ@dfofl ﬁ@mﬁ’ﬁ-aﬁ thé Q%//%R" Vk/&% s?ﬂhgatgn? (fueous

e mxture was stir
layer pHG@sfld). 15 ni n and the | ayers were separated (aqueous

| The rorg%Ellcvig%r %‘,3223 ‘concentrated by distillation at atmospheric pressure until 106 mL
of distillate had been collected (reactor temperature was 72°C). The distillation was continued
while adding 160 mL of heptanes, and an additional 150 mL of distillate was collected (final
reactor temperature was 83°C). An additional 240 mL of heptanes was added over 10 min
while maintaining the reactor temperature above 75°C. The slurry was cooled to 20°C over
about 1 hour and held at this temperature for 50 min. The slurry was filtered and the wetcake
was washed with 106.2 g of heptanes. A total of 66.6 g of MSP/DSP sodium salt wetcake
(containing water and heptanes) was collected, the composition by HPLC was 79.1% MSP,
20.1% DSP and 0.8% probucol. HPLC analysis of the filtrate indicated 2.2% MSP and 97.4%

probucol.
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The organic | ayer was concentrated by distillation at
at nospheric pressure until 103 nL of distillate had
when/100B$ ect ed (reactor tenperature was 700C)PCTH82006/015022
distillation was continued whil e adding 160 nL of
hept anes, and an additional 157 nL of distillate was
E I—P%%%ed (final reactor terrperature was 75C). An

agdliz. 90860 %iofom‘xd Biede Pl ﬁ wABOEd Bid-e mechﬁnical agitator,

mal ntai ning the reactor tenp fature at 70-750C.
additieh Girmg], wad Na bilovlesdw asochaeged with 26Cg¢VE4 nabol probuhaziwnd 60 mL

. oS SetePg et E IRl R aieo AL FU N pe ol chtorice
in TI-]iF%@ b@dheSrateAhAtah@naRimuin tdmyshrr MR 18R &04H@N &ﬁértthe addition

wet cake (containing water ‘and heptanes) was col | ected,
was completsp HisdSMpEIeRIIH§ nhpmwcma@waszacb%tmp abeat 409 x8e a sahdion of 8.1

% of t e i at ed
& (503 A o AT DLy ilfed b i, 2 S
over thoadditivd WaskaGih@PaBoVA I°Q. a\ fop figkedididion wadoaipl&athe reactlon
agi tator, addition_funnel and N bubbl er was char

mixtoge i i o gt RS BUP. Soulyamby ML Gniamied Gt MSE12.2% DSP,

¢ jheptanes) obtained in a manner sinmlar to
andzg/g%r e wet cake conposition by HPLC was 77. 9% MSP,
2(0hb YeaDBeh avnsl qdenshedwiih titsdlow Riditive b4k e gWas0 aimuly 64N HCI at

b, W AT b S0 i gt v
separdféd((aﬂﬁ@odé@a%/eﬁbﬂqm% ip ?ﬁ@brgtaﬁlcag’ﬁr 78 wash& ttzs/i’cfe with 80 mL of

urs. The slurry was filtered and the wet cake was
Watermag hbtdomamh laa@r Wﬁrecﬁddt@ﬂ%n& ofT198% bompaosi 25. 05 (bF9 mmol) of 5N

8 6%
NaOH, o PERIE e SRR RIS 7 ePLihe Mot Y cep eled (aucons
layer P8 vako18RP, 1 1% DSP and 2. 1% probucol. Ex-23B: Al

iter round bottom fl ask equi plﬁ)ed with a condenser,
wéféﬁ arganiel layggiveasconceniraien by sistillghereat atmpgphrpc prassire pntil 103 mL

A
of d1s gﬁ&%xﬂ'é#& {?I'% | cgc?r Stgrlnﬁ%rla{él% %\@%‘zo g dgg@g%ug%é’ﬂ \Pgsdcontmued
while \addlﬁg 160 eh13Ef Kepganed, aﬂl&\lairlﬁlidltﬂﬂit& 167 silusRdiviiiatSHvag dicﬂlécted (final
15 mn and the |layers were separated (pH of the

reacto ATy o Y SOTHENE) SHMPL ogm RN SRas ARy Lo
mamté%%‘& tﬁ@ﬂeagtopfepﬂﬁ}a%re af76.650E g i él ﬁllgw&f oV@:'b?fo 25°C over

cetone to the org ase
about Aihobuiaed hﬁ& attbattedperatus®Or 4 A dhostsi l‘]}hedhﬁmwﬂsiﬁltared anfhthe wetcake

rated. The .c Sit aqueous

was Wi 2 T TR ot el Bt O P AT T G Bptcake
(conta‘il’ﬁﬁg w@ lahd RéptHSPREScIRBRE, mfa%ox%zoﬁt”{eﬂ\@ﬁ{pﬂc%sm% MSP,

1%§)robucol After charg ng wat er and
16.3% DSP and 0.8% probucol. HPLC analysis of the ﬁltrate mdlcated >99.9% probucol.
EXAMPLE 23

Ex-23A: A 500 mL round bottom flask equipped with a condenser, mechanical agitator,

addition funnel, and N, bubbler was charged with 52.5 g of MSP/DSP sodium salt wetcake
(wet with water and heptanes) obtained in a manner similar to Ex-22. The wetcake
composition by HPLC was 77.9% MSP, 20.5% DSP and 1.5% probucol. The wetcake was

slurried in 300 mL of toluene and heated to 80°C for about 15 min. After adding 1 mL of

water to the slurry, the mixture was allowed to cool to 25°C and held for 2 hours. The slurry

was filtered and the wetcake was washed with 60 mL of toluene. The composition of the
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10.0 g of acetone to the organic phase, the m xture
was heated to 500C and stirred for 10 mn. The | ayers
wowrme/1s@par at ed. The conposition of the agqueouBCPHS=e6/015022
was 30. 1% I\/SP and 66.5% DSP. The conposition of the
remai ni n anic Bhase was 97. 6% NVsP, Q. 03% DSP an
wetcajge Q%HE Weol3Vis G LRi6%e PiRBs d hrgsmapsibor af e ce@é}ned filtrate

andn%%t er sti rrl\lhgg ﬂ%ﬁlaﬁgzw/ﬁg{ﬁ%hw S e emar e,

ayers were separat ed.
ﬂih:-mli;aih il dlteprl‘ramﬁl betonwisdkeduippbd WZt(h andondénser trexchanited agitator,

SdditRBIAS ), §0A DB D e DLl ¥ PRI GRA i phdtigd fom Fx-

23A. "Y%Sthﬁ%ﬁﬁ% akeshdey 7@‘0@%&3% SndHiosd gbk @tN H@l UTBé ﬁnxture was
about 311 nlL of distillate had been coll ected

stlrredjfostlis Inhintand thelayere viatd senedtodi{ipHef dudiqugoddaydr V@rs 8) The organic
tan itional 26 nmL of distillate was

dd
phase IV%Q@E% Wﬁﬁﬂog%’? Mefal 220 mL of heptanes was added

WUMﬂe@ chabipdONE REf Wher LaNTUY.GE Bf ScoidiR\e tiEdrgantBfhase, the mixture
m xture was allowed to cool to 25C, nucl eatli on was

was hgpied o/ 2 Cand stiad ford@anin Adedaers yergaspadel.c §hoemappsition of the
aqueo?lg ?@as%gv c}a}] ﬁfIﬁﬁ r?i 2{4% % ]Dﬁp ufhe}{:-ggﬁ:)oﬁi(t%h é% tﬁ@%m}amu%ﬁ (ggamc

ere Ke was ‘was

phaseh)%t% 0473 MSH']Q) e DSFK end\@.4 Yelprobacddy e fitdrghbirging HOViag ofhwater and
at 55 C, analysis by HPLC indicated_99 90/ NGP,

10.0 goifpssiopeo QeI @agmrﬁ top30°E,amslstingd eyl O min.

The 1elilersf wetde a&?&t&&’ Mrhd éb?}fpo%gl nfRTe f%%&@&%@@@%!% MSP and 66.5%

rmechani c agl tator and N2 bu
DSP. wae @hmoglmnwif the re@aigingf orlyBi¢ PisRe 36id 96’6 MIP, BBaREP and 2.2%

probugiC] il SebatiE Rl Wit SRR RS 01 R RCCrEY i SRR BY edine 19 mr
of 1 \BACHnNBPisifly 2361598, BRdaRrlemrsapitsel. TK@Sr@&ﬁfc%’é& was

was slurried rn 80.7 g of ‘ethyl acetate and heat ed

washeflopith 29 mlagfowete Olhei aempprigioniox therasgame please by dRLE" %&:97 8%

Y he slurry was filtered. The
MSP %c}gﬁﬁmé@%g(ﬁ nseg The conposition of thewetcake
bSIhHBhg@nm&aé’@wZ%d&rﬁaltﬁdwi bPatdisspliEic dehﬂlaﬁ@ﬂmﬂﬂl dbb®B11 mL of
the filtrate was 99. 0% MSP, 0.8% DSP, and 1%

dlstﬂlgtiea'a@ been cotigpiemy Ehodistilationavascogtippndaviite gt of heptanes,
and aﬁ 5&&1{15}{21? 26 a@f {lktﬂ%xé\@g A?cﬁﬂf'cfém %%l z{dd§tr a%tfgid’ibgﬂL of hgqtgrrle;a was

manner sim was concen ar

addedavhﬂmmaﬂmmmngﬂ[é teinpemsel hltdvﬂ@SS@J iI'te wastuch wathlionwved to cool to
25°C g}éla eg&%lg\g(g{] 01?8%8168 Q{C%l@g?hg%(? n’?hey silllr?y gvfas E:cl;oelecfj ﬁélgvg/ 3'y8Fc>>ver 30 min
and held for 1 hour. The slurry was filtered and the wetcake was washed with 60 mL of cold
heptanes. The wetcake was dried overnight in a vacuum oven at 55°C, analysis by HPLC
indicated 99.9% MSP, 0.03% DSP, and 0.09% probucol.
EXAMPLE 24

Ex-24: A 250 mL round bottom flask equipped with a condenser, mechanical agitator,
addition funnel, and N, bubbler was charged with 26 g of MSP/DSP sodium salt wetcake (wet
with water and heptanes) obtained in a manner similar to Ex-22. The wetcake composition by
HPLC was 83.5% MSP, 16.2% DSP, and 0.3% probucol. The wetcake was slurried in 80.7 g
of ethyl acetate and heated to 70°C for about 30 min. The mixture was cooled to 25°C and

held for 30 min. The slurry was filtered. The wetcake was not rinsed. The composition of the
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98. 2% MSP, 0.8% DSP, and 1. 0% probucol. Ex-25B: 0.6072
g of MSP sodium salt obtained from Ex-25A, 6.43 g of
wao odo6en®3s8 1. 81 g of water, and 0.56 g of 1N HOPCTHESM06/015022
charged to a 20 nL vial. The m xture was stirred for
ers were separ at ed (pH of the aguequs

0 m I
Wefcal%%\y{énﬁﬁ%fgg ” WP@&% /2-35hRSR- @cmgﬁ%faowﬁ e filtpte was
9gowﬁ/{swab%g Dﬁbearmy@% digloflot separate cleanly, and

g of aqueous was collected. To the organic
EXAMMZS\BS added 1.0 g water and 1.99 g acetone. The

t d at..55C and. th ettl
TIAAG & S of e il sO st )P spRe Ll g B T o
maméﬂ%ﬂhﬂﬁt@dﬁ)&i@&ﬁﬂ&%@erﬁﬁ?eﬁeon@m @%{)oﬁ"ﬁe *deR r@é'\’ﬂitmg solid
54. 4% DSP. EXAMPLE 26 Ex- 26: 0.59 NMSP sodi um

was dged i HcHIRaYen abdl 10 - IZBIC asalgds of fdaf: drlgd By Resodiung Salgyindicated

98.2(y§1|(,1as‘[§?b$%]3§p o 1650@3) 1IN HO were added to a 20 ni

he~m k¥l e SOt red for 20 min the | ayers

\A@xezsma 0GR ecb fVIEP eédluman@bam ﬂcfmy Ek-28AS 6803. grc'ﬁftaluene 1.81¢g
gani c. phase. was washed wi th g of wat er .

of wallh,Jar 0SS5 el BNCHCEY Sdiihgteetis & o G| Thegmixbise was stimed for 20

min tl%filgfégsé %e%eg %@g?{%}{al | e\],\ajélgg?% l%%? Q%) Fﬁ@o%fe%é?sg% washed

with 2.0% ofivetdr.t Tiee lagers ditsngilseyzeate oreaglwnmm ofdy O%g I‘ﬁﬁaﬂﬁ@bgs was

. Q% DSP. Th ture heat ed t C and al | owe
collecfe: Jaref srg%&é?%ﬁﬁggs;%ngﬁ 7 Qi waiceend has g4Geions Phragdture was
stlrrecpzﬁ%a(ﬂ ARl t1e8 -af%w MR fndk. 71@16‘1 5@%’ d1dWaog 5 tatSERAIRL IaIPQ,C analysis

| ayers, an additional one was ad
indicajqghe squsons phase cenfaimed 44. @%aM@Paundzge% P&Pcat ed 68. 8%

EXA%E 30. 2% DSP. Anal ysi s of the aqueous phase at
i'ndi cated 29. 0% MSP and 70. 0% DSP. Anal ysis of the

OEg8i: 0.59nage MSIP scttied sA8 oS HinyBRonPERASRSE 302t td1ubds, 1.65 ¢

probucol . The | ayers were separated and 2.0 g of water

of Wa%@é&&éog ¢fol NHChvesridedinad mhrviady Toe mlmmgwasr@lrred for 20

R o  TTER N, ——

with W\Eataﬁ The 1dyers @e;ﬁ%&l Sealy. I\/EEtlﬁecnigatﬁo\, pl@dsé mbtaaddaezdos g
6. 37 of tol uene, wat er, and

water g0 s ciohe - Ehe OB HASBAS P25 CasdllowPafo sere HTPLC
analysfd ﬂﬁ&féﬁt%dg?es cﬁ_ll%l.rﬁé' I?%Sé Bntaled? O%%Si’ DE %? O»@RgP The mlxture was

separate e agueous ayer was e ofg
heatedgth#$8C wad aﬂmhbtsb sattteh FRIM) amplysfis invdiceted tﬂ'dmuba}sqﬂ&se contamed

2 PP S S g L T eSS A S e s
added 2 AsaBRH o OMRolsHHREY 4t128°C iFidi€ated 68.8% MSP and 30.2% DSP.
Analysis of the aqueous phase at 50°C indicated 29.0% MSP and 70.0% DSP. Analysis of the
organic phase indicated 98.8% MSP, 0.2% DSP, and 1.0% probucol. The layers were
separated and 2.0 g of water was added to the organic phase. After stirring the mixture at
ambient temperature, the organic phase contained 99.0% MSP, 0.03% DSP, and 1.0% probucol.
EXAMPLE 27

Ex-27: 0.5983 g of MSP sodium salt obtained from Ex-25A, 6.37 g of toluene, 1.58 g
of water, and 0.74 g of 1 N HC1 were charged to a 20 mL vial. The mixture was stirred for 20
min the layers were separated (pH of the aqueous layer was 7). The organic phase was washed

with 2.01 g of water. The layers separated cleanly. To the organic phase was added 2.02 g
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anal ysi s indicated the agueous phase contai ned 90. 2%

MSP and 8.9% DSP. The m xture was heated to 55C and
wW@bkdoome®3t o settle. HPLC anal ysis indicated thRPCHUN®O6E15022

phase contai ned 80.2% MSP and 18. 7% DSP. W t hout

oSG B St 00 B oS
analyé1§‘ ﬁidi@’ée@dhg 5(1\1/% ﬁd\ﬁﬁsé‘ﬂ&tgﬁe@% DERVIsEAYRLIT, % g'n%( e was

P sodi um salt obtained from Ex- 25A
heate@tcxﬁS"Ccand@Hewedtmsmge JPha eealysisindi@ic@Bhe agfeodh\btst contained

I R R ORI TS V-

addedp haseysiast thesdiReuybtiale 2 2SCAnd@batv@y S2% TSP dndYSI3% DSP.
s%par ated cleanly. To the organi c phase was added 1.99

EXAMFEIE 28 and 2.00 g acetone. The mixture was stirred at

gqi%eous pﬁag\é&%%l?g(? &%‘l %89 o Tgﬂ%ﬁlﬁ i C%?éﬁglutegg 1478

of wame,anétﬂ) &S0z SOCNNA!. al heawixturt @vas etntrédEfOé Iﬂ?’lélg(lj}&ﬁl\;kglgy&s Svere separated
i cat ed the aqueous phase contai ne 0
(PH E?%&ra@ﬁ@uz daviex w29 ). Theserganie Phasg s prsheshvith g apfswater. The

layersSRp4rRd cWhhi ?)E%tho anﬁg)?%{ée WS REE 1 f99|gt\f/zzt51rena11da2r .00 g acetone.

cont ai ni ng P sodi obt al ned
The misinreewas SblrEﬂ-aE 35°CT: ami a:ltuwmds&o setie HPLHRbalyssnddat&Pthe aqueous

VBP, . 1,19 P O% l.. filtrate
phase{Brpint (ORISR e Rurg T Suhaiegise So e med TS tgede. HPLC
analys]°1§ﬁﬂlc@feki‘ihé3ét§ie§ Hémge Eddtaingd eoovesSxei di fied by adding

17.6 of 4 .4 mmol ) and 50 nL of water. The

EXAMIM(EZS{ he aqueous Iayer was 1-2. The aqueous Iayer was

N R My

contammgd‘ﬂﬂP sedigsh sayt oBiadidd ih atsirﬂﬂaraﬁarﬁhbmm\h% | ThPEQRBSIitRON by
284 g% of distillate was coll ected. The

HPLCa 1. F%08R, Tihh B de6 arbreota dob icats Gontaingd approximately
1 m%elfiﬁﬁ ess nﬁ{%ﬁ%@? fgi;ég'akfd%él' %fig rfripiﬁeart%ag hecihfﬁeh By aadfie 17.6 mL of

ect ed react or
4N Hé?(ﬂd’l 4 mnadl) U5 Laff vatpt dhe pHrefthadfiedualagertwigs 1-2. The aqueous

ture s, cooled.tq 5Q0C. So sQl i ds_precipitated
layer \%ﬁ Iegyov %Ia?llﬁ‘i QT8aR{q Phast Was Washied vitls Suml-d Wijetaddi ng

T
e AR5 SR PA AR B o By R A Bl
pressm@pmtdrzéé/gaufemabﬂﬂatesmﬂnoﬂlwecb bl dlehﬂlzftmrwdé)ooﬁ@mwﬁmle adding
250 mimtlfltellot%ﬂescgﬂ] an a(fdd tlonal 95 (gm?fof'\t/isstﬂlgé was collected. The final reactor

temperature was 94°C. An additional 310 mL of heptanes was added and the mixture was

cooled to 50°C. Some solids precipitated out of solution. All solids were dissolved by adding
120 mL of acetone to the mixture.

Ex-29B: A 250 mL round bottom flask was charged with 114 g of the
heptanes/acetone solution obtained from Ex-29A. The solution contained 10.8 g of MSP (17.5
mmol) based on HPLC assay. While stirring the solution at 50°C, 30 g of 0.5% brine and
1.675 g (1.61 mmol) of 1 N NaOH were added. The mixture was stirred for 15 min and the
layers were allowed to settle. HPLC analysis indicated the organic layer contained 99.7%
MSP and 0.3% DSP, and the aqueous layer contained 33% MSP and 67% DSP. The layers

separated cleanly, and the pH of the aqueous layer was 8.
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nmol ) based on HPLC assay. Wile stirring the solution

at 50C, 30 g of 0.5%brine and 1.675 g (1.61 muvol ) of
wapoobla@essver e added. The m xture was stirred fRPCT/LS2008/615022

and the layers were allowed to settle. HPLC anal ysi S

i ndi cated the or anl j I ayer cont ai ned 99. 7% NVSP_ an
0./dligr pEPOVIRA ey B €31 Aghen edditianHdd 89 @Wem added to

the reﬁ%ﬁ Egg%ig%hb&y SV &gﬂk@ttﬁdsoﬂtﬁﬁ% %0°@R9Y & 5. tefne was

llayer was renovi ng t'he -aqueous
added. aI&mrm(Me wag ptirrehfosd dinhinand theflayerg wefe alostedrie settls. HPLC

analy R 0 it con g ap YR il (B Bisgy i e aqueous

layerE&ﬁaﬂhd(SQ%quSP%n&HS%@S*PfOf 15 min and the layers were
|l owed to settle. HPLC anal ysis indicated the organic

| a“;ﬁqr reropviag thedqgeosdaxaveis. 2 gl 20 additiomdid,8 & atiagate was added to
Q d 52% P d 4
the rePERY Rrpo i Phaft, AC Py b RC s B lic s 2. 50 yese,

0.1% D SH ardoRg BRoRS1. alte ﬁltta@e {vaeadiéified Biy ra@chﬁg ganint. qvlaas €IC1 (4
HPLC anal ysis of the_ stirred solution indicated 99. 1%

mmokyapd 15 miloiyepen nEhetbof tespueys layenwas {12 rAfie reeving the
e 1Y % ol L4 BNk e

remaiAfrigarrgardapldasag Aﬂtm' strrineoind sb‘alyng' tHeldmBoug)phasawas removed (20.0 g)

tionagl 4 of acet D of vvat r were
and o8 GHIHORE A Peihe Ros O Ja M P eEs STRREGPBRE 11 ng
EXA®MELESHt! i ng, the aqueous phase was renoved (20.0 g)
and an additional 4 g of acetone was added to the

r éimaWtim@%rgﬁmpée pltabene E)mm@taé@inEMS% sodiurp@ald (gptained in a

f 1 neflltr |n| [ alt ..
mann bR AR AP R Hlsre b EP oDl FRE Y pposicon of
the ﬁIt@teaaylHEmeds@snm ROS T, A6 % W@ndﬁmﬁa%ﬁﬁl tB£8d 6h HPIE assay,

filtrate HPLC was_ 95. 7% MSP, 1.6% DSP and 2. 7%

the ﬁ\@ﬁﬂ%ﬁd@@amedg’a%iew% MWL@%@@) on p&ree peif bagie Toniiliatewas
partla?. I ?r lileC }r r anﬁg ?"g Li §% é)gl ﬁgﬁgf Thelﬁlxtture was

y acl

stirre@mtchnﬂn&tgerﬁﬁer%rdm |15 dif) atdCthe 1dyees we»etsupaawas Tstthcf o1gdnic phase
15 min and the | ayers were

mbi ent te erature for X
were @93%{ gyatergn ﬁé Srcgianec Tha AYEuiRyas %terffé&t 20% fprigmeip and
auow%gﬂ) Sufe, Qgﬁgﬂa%lgs s TEcaEY Pé‘ Bfggltg@ga ana ﬁtﬁﬁe&‘bs ?Q/Oﬁsffpb 5% DSP,

mn an to sett ysis in cated
and 2t9“}/epmbgecﬂj and thy equecosntayenaotGited7% NERISE and/8 DR, DS

2. r.obucal nd the a eous yer c ntain 7
s Sepir e hploy e oA Skt DT Ao Sdyrd | ThA mixture
was s@H6d b 399l and afto@e@io WRILTHMES aﬁﬂ?ﬁéjmdm%d%é(ﬁqﬁe%us layer
contained 17.2% MSP and 82.0% DSP. Without separating the layers, an additional 4.3 g of

I)

acetone was added. The mixture was stirred at 50°C and allowed to settle. HPLC analysis
indicated the organic layer contained 96.9% MSP, 0.2% DSP, and 2.9% probucol, and the
aqueous layer contained 13.3% MSP and 85.7% DSP.

The aqueous layer was removed, and 4.4 g of water was added to the remaining organic
layer. The mixture was stirred at 50°C and allowed to settle. HPLC analysis indicated the
organic layer contained 97.1% MSP, 0.01% DSP, and 2.9% probucol. Without separating the

layers, an additional 2.0 g of acetone was added. The mixture was stirred at 50° and allowed to
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was stirred at 50C and allowed to settle. HPLC

anal ysi s indicated the agueous | ayer contained 17.2%
woBRsan®382. 0% DSP. Wt hout separating the | ayRCEPSZNG/015022

additional 4.3 g of acetone was added. The m xture was

stirred all owed. to settle.
settle; FLEAns S%Sﬂaglsf%gH}e@rg%ry%}ayewam&ré&@h}m%ﬁﬁ% and

29%?%‘1 c@nd 2. 9% probucol, and the aqueous |ayer
ontai hed 13.3% MSP and 85. 7% DSP. The aqueous | ayer
EXAMELE 8hoved, and 4.4 g of water was added to the

i Db 20 s B AR Be PR Sidiih S8 Hpteined n

mann&ﬂ'@mﬁﬁﬂt@ﬂhf—ﬂ,ﬁ)’ﬁﬁs Qﬁﬂgeﬂl t6@d 08 full #6udBRBottomAd DBRe cafipbsition of

9% pr obucol . out separating the |ayers, an

the ﬁl&t@tﬁ hyi BREE @8(9599%311\/1% dt Bh &SHaandatie cwrobmel Basedipe HRAL assay,
the fililelofhidia s B0 1Akt VAL E0 4 e BB o0 hERrptcas

paﬂla%BcldﬁIHd B3, fIMary 5)5) gondter anXAWPE 2. Blmimol BN ACR 0Tl Iglxture was
e of toluene filtrate contal ni ng MSP sodi ym sa

Stiﬂei gtg%rp%hl?rédemheramﬁeaf%é@@.aﬁﬂ therlayegs Es@rezaél«sawq@dg setHear Eh%lpH of the
aqueolhg’ e%rellgzgs ELI gutk?%gﬂﬁg ﬁ %ééeou-m%é tch].{' sogtmteﬁ?or an

t rate 8ot
addmpnai Héauin. anBMrhlhwe&lmb_ ©tts sHys pH b tifei dquecmséam miaal7rfedlhe

8 w % MSP .4 | db
squecfs FpEivee o e 0TS e 148 g O BHAT o i ggegpi ayer
The n#Rfrdwas &irked at 50°0RAd alid\Jvéde setflB e HPLX éﬁlfaﬁysi’ﬁﬁdﬁﬁtb& fRbrganic

at anbient tenperature for 5 mn and the |l ayers were

layer gontained|96.8% } Q. 3‘V‘|’E§Pmﬂd@f 8% peotagole gmig.theaiﬂgcpoumer contained

Sel.m)W ng the aqueous |ayer, the mxture
463PM;,SPS%| rrec/L an additional 10 mn and then all owed

t Theabhdds léﬁhﬁwﬁﬁdﬂﬁovte& eand QUL bﬁwhﬁ)( efid 0@z of-aBetodere added to
aqueous | ayer was renoved and 3. wat er and 3.3

the regraging erefRic daystid dhe pextireevassyasfl at gwe%nd afiquefiieaifle HPLC
analyé’i@ﬁ}d%a'terdrtﬁg Pgtanﬁque?@gntﬂnlegwq‘yt Pispe bbb@ D5P, ;agld& ‘@ Drobucol.

S's 1Tnditated t he organic’layef contar ni
EXAMEBZS% DSP, and 2.8% probucol, and the aqueous

| %2 t al A dgé':ge g&pt%fogl?agg]gg%\g\ﬁ éqdugrﬁﬁllg ?@)téu 1lillsa manner
simil%& EQQ%AW;% adged td £206 B &1%31‘1{&' daﬂ‘l\x)ggﬁ@ﬁ lof tﬂe"ﬁ’lﬁﬁte bngﬁ’LC was

m xture was stirred at 50C to sett
99.4%aNEHBy 9i 556 DSt andtOelds phabuoely Bused blaﬁ@lLCCcISM}a thecltltrgte.coftained 16.2

wt% M@B '(1 9902 K %P) glqgl frzee%?:/ld%asm Ufgg ‘of toluene, Fl:[)’ g water, and 0.849 g
(0.84 mmol) 1 N HC1 were then added. The mixture was stirred for 15 min the layers were
separated (pH of the aqueous layer was 8-9). To the organic phase were added 1.52 g water
and 1.47 g acetone. The mixture was stirred at 25°C and then allowed to settle. The layers
separated very slowly. HPLC analysis indicated the organic layer contained 99.6% MSP, 0.3%
DSP, and 0.1% probucol, and the aqueous layer contained 91.3% MSP and 8.7% DSP.
EXAMPLE 33

Ex-33: 4.9589 g of toluene filtrate containing MSP sodium salt (obtained in 2 manner
similar to Ex-23A) was charged to a 20 mL vial. The composition of the filtrate by HPLC was
99.4% MSP, 0.5% DSP and 0.1% probucol. Based on HPLC assay, the filtrate contained 16.2
wt% MSP (1.30 mmol MSP) on a free acid basis. 3.0 g of toluene, 1.00 g water, and 1.057 g
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Ex-32: 4.534 g of toluene filtrate containing MSP
sodiumsalt (obtained in a manner simlar to Ex-23A)
wer®eah@sgied to a 20 nL vial. The conposition BPET/UR®06/015022
filtrate by HPLC was 99. 4% MSP, 0.5% DSP and 0. 1%
pr ohu ased C assay, the fjlt cont ai_ned
(1.04 ygnol) mﬁﬁgweﬁmi@ 4 Thepyxwre wag FUEPIAET £ B fi Inergwere
SePlott 6f 48 AGueok o @B Bk BBl mlgb IMiter and
Separl—c(i?tp wer e thg%e aétijaélg #ﬁée)enrgox@ugg&?%ﬁ%&l rrgd gvater an
1.58 graagtanke Thayux@rwa%stsmdeat 2 ¥ar(dotHen Alldvinest ’raqsaé]@u érhle ;ky}ers

separffivety Sy oBR b B R Eate e e SR eahtalechol s Rise.
0.25% Dhep, aild @1 rb@lo%etahh e o ;j@ﬁSodsqu@r Somemad 81 8% VBPand 8.8% DSP.

sl owl HPLC anal ysi s indicate he organic | ayer
EXAMPIEB4ed 99. 6% NBP, 0.3% DSP, and 0. 1% probucol , and

L5 B APl S Bt S EA f (J na manes

s1m11ammEa+23|Ar) gvdybRargedic2é ﬁiU viglo il coggdokifioR oﬂ’ﬁi@ﬁﬁfrate by HPLC was
lar. to was cha ed to_a 20 nL vial
99.4% Mﬁ?@ 8i5th %P@d%ﬁ/ Probueek aﬁg‘ﬂ mpt@%smtmiélwap Contained 16.2

v 5P SRR RSl S L e B .11
(1.14 hmedd) AN HChasiestheBadied. dhe nokiueseas §t1rﬂi(g fgr M?’ﬁmm thedam:rrsé were
B A N IR I Y T, BT

16¢g Qéetddee m@l lﬂﬁﬁﬂﬁ’e ay ﬁ{rré@aa? 2§9c arlPtheh @u@\x/&ﬁw eitRhase REe
added . wat er and . g acet one. he m xture was

separajed elr:@dy aHP b@lsnn@ﬂataql th@we@amcolaquommeﬂr&?@ %aPMSR 0.3%

I £ HPLC an b at
DsP, 308 UL Heihons T oG iE 27 7 B2 20 pSPy, The
aqueolls BiYBEWhs redfvved Bl 2GUEOLtsT én’ﬂ}(EIS g apdiideeke %ddeMoNEPremaining
and 8.8% DSP. EXAMPLE 34 Ex- 34:. 8540 3 of toluene

organiq Ipyera  ENecBIIEP A2 §IVEPatdSAr and élaaﬂntallpws &0 srdlde.i Hheglayers
separe{\;f?d‘a{l.gﬁn}i eﬁ'P!L@{ antaﬂfsg)inglgﬁﬁ%d ﬁg%{g tﬁ?d; %?% z%gta%ﬁ%%@\g)g MSP, 0.1%

composi‘tion o
DSP @@ (4P EitucOl. 5% DSP and 0. 1% probucol . Based on HPLC

the filtrate contained 16.2 wt % MSP ( 1.27 nmol
EXA@&@% a free acid basi s. 3.0g of toluene, 1.00 g
V‘@XQJ'S 43798 L. eGdiubnd A1 for fﬁn%}%%&l@%@aﬂ BRiId8 4 manner

The m xture“was stirre yers were
similag épEx-ABAJ Wap dhaed tvea 2@méousl. IThgepmpasitidn 8 the Totrathby HPLC was

o0 495 LA RS P BRR ST B Re PRt BL 38 % e comtimea 162
wt% NP QYVQQ niRoI9@EP) 6n a ‘f}la@ abidvass 2693 parafi@sell. @@@'Waéer"ﬁkﬁ 196 g

anal ysis indicated the organic |ayer cont ai ned
(1.18 mmml) HNYL1 were then added The mixture was stirred at 25°C and then allowed to

settle. The layers separated cleanly. HPLC analysis indicated the organic layer contained
99.4% MSP, 0.5% DSP, and 0.1% probucol, and the aqueous layer contained 93.1% MSP and
7.0% DSP.
EXAMPLE 36

Ex-36: 117.7 g of a toluene/MSP free acid solution was charged to a 250 mL round
bottom flask. The composition of the filtrate by HPLC was 98.1% MSP, 1.0% DSP and 1.0%
probucol. Based on HPLC assay, the filtrate contained 8.2 wt% MSP (14.85 mmol MSP). To

this solution were added 30 mL of water and 30 mL of acetone. The mixture was heated to
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DSP, and 0.1 probucol, and the aqueous |ayer contained
27. 7% MSP and 72. 3% DSP. The aqueous | ayer was renoved
w@nwe/116038) wat er and 0.28 g acetone were addedP€DUS1966/015022

remai m ng organic layer. The m xture was stirred at

S N e R .

' M3 0%, . 0 . %
198 S LR G OGSt 207

MSP gmht Va8, avBrheatiicans lsgtrtcopaitedi9&aMSP andrbdhMSP. The pH of the
siml ar t? Ex-23A) was charged to a 20niL vial. The
aq“GO&‘%EHS’éW?SI 6f of the filtrate by HPLC was 99. 4% MBP,

0 V3ithdaEepafing tHtapérd PHCAlditi FBABE U5 pg gdﬂ’f’mnaﬁ,amsa Rghol total) of
filtrate contained 16.2 wt % NVSP (1. nmol NMSP) on a

1 N Nepgbwag addep a8¢ e mixgurg wes stimediatrfd’C1 . IO G anglysis indigated the

organfe 176 oBniyhed orPMSTIN RO G AR FHEGR 1oy Sonpimeq 3%
MSP a6 1988 Hedayas sspatkaibiléanly, HRE Geayiabythie aiqiidvas ¢alee thas 7.8.
the. organi c | ayer. contai ned, 99. 4% MSP, 0. 5% DSP, and
0 W@b%g sHaEbng thlavermenagditional Q- 53%¢ (G b4 mmedd)- 628 mogol total) of

1 o Y . - ; . ; : .
NER 880 T PRE VR i 3R iy v
organredeymt contrined 9P [5&6 MSPTarel ISR, tand thecdquednes 1&ydr tcombimeth 8%
HP. 98..1% MSP, 1.0% DSP_and 1. 0% probucol. Based
MSP H&%sgg‘ﬁlaﬁ%éeﬁ’ﬂ ’?‘g&gan%n_t ai ned 8.2 wt % MSP
( Wit geﬁaafsa(t)ﬁ{%me 1fa§&s,tdaﬂ RARRHL . P50 %ﬂ@a e4pGaRA O’?%Z‘&ihnﬁfl total) of
0 ur

wat er and acetone. The m x e was heate

1 N NeOBOF & arilgd ondthe mgixtwe 308 stimed 4t S6FC.1 NINOenatpsis indétatkd the

T 1 X N le.and the l.ayers wer 0
orgenib Gy QBB ARG d DT R0R i itabr s YT ey e 23%
MSP @il B DSP. IheQ¥ybR pantedlcl@yPSP, and the aqueous

| ayer contai ned 95% MSP and. 5% DSP. The pH of the

 Nilesws sspaipiing feeayers, anaddsionel & Hifog &0 1 Hommed 0.-830umsiol otal) of

| 14 ; lho~ 0. .
N NIDHERER (B2 el Wi ffed HERb0rC 0 TR BRLsid floaled the
organfe(&yer idbhtinad 8P R34 BISPraidda?% D SH and figaigueodsdy s contained 44%
MSP and .0, 8% DSP, and the aqueous

i . 2%
MSP g %ﬁgﬁt igﬁéaerés%@/e%pdskan%% DSP. The | ayers
? ‘Wgﬂ{o\% aftif meylaytﬁ'g,dantéaﬁitf&}ihlﬁl’stshg gﬁ%d‘fﬁﬂ,l la.(Zﬁﬁ miPtotal) of

. 8. t hout Separating the [ayers, I'ti’on
1 N NaOH58agadded asd themuiktur® wad 8timetndt SOUE alHPIOE analysis indicated the

organic layer contained 99.85% MSP and 0.15% DSP, and the aqueous layer contained 19%

MSP and 81% DSP. The layers separated more slowly, with a slight white rag layer.

Without separating the layers, an additional 0.142 g (0.136 mmol, 1.156 mmol total) of
1 N NaOH was added and the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 99.88% MSP and 0.12% DSP. The layers separated slowly, with a
large white rag layer.

Without separating the layers, an additional 0.160 g (0.154 mmol, 1.310 mmol total) of
1 N NaOH was added and the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 99.90% MSP and 0.10% DSP. The layers separated very slowly, with

a large white rag layer.
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I N NaOH was added and the m xture was stirred at
500C. HPLC anal ysis indicated the organic |ayer
w@embaldssl 99. 5% MSP and 0. 5% DSP, and t he aquROUBS2006/015022
| ayer contained 18% MSP and 82% DSP. The | ayers
segar ated cleanly. Wthout separating the |ayers, an
bnal 0. 150 g (0.144 mol, 0.752 mmol total) of

i Nef X1 nasy, agded-ind ggﬂiﬁﬁrﬂa& QiLﬁPff@Swﬁﬁ bt hRAGH

HPLC anal ysi s i ndi cat e org | ayer contal ne
temp@SusprivePamhiy, DUM%I‘W ,charged wtith 89c(ug OLES hampBrprobucol and 160 mL

of anifAyR TFEF T s oL BB S e 1o PR LA Dol g M
benz;@m&éxﬁasﬁhn( h1dd&e MMHE aQsuBRQ rAF®at Hiétt e(%ﬁxréﬁgétﬁéﬂﬂb%@een 40-

added and the m xture was stirred at
50°C.aAdley heqdiition veas semplete, dratamperahuag ef the arixtirewas adjuged to 41°C

ot BB O AT L 0, AR S A

addecscmea BAhiing Thé entpyae ovanthaddditive Rak nfhnﬂt&ﬁecgbét@le%ﬂ)o 45°C.,
1.020 mmol, total) of 1N NaCH was added and the

After ﬁlie)&d@ft@r\ms comnlste Hleafﬁa%@@llxﬂmﬂa%\ﬁ%ﬂw te stinfpr damel. Analysis
by Hﬁﬂt@lﬁa QR B, Aofﬂwp C@rgwam@»dan% )ggy@@ gnd 0. 15% DSP,

e aqueous I dyer ‘cont al ne and 81% DSP.
TI‘Téne Ir%pt—mn vwae gasehetbyrtieslet addition of 984 g (310 mhtol)wkﬂéltlé HCl and

148.3 gy 0 0r 5 Aot Bleionge e eactoR S Ve weppoglsd (9r20°C and
the phhBbsNR&! s¥eat8dl dERL GHashit D&efivis %ﬁle\ﬂ@ﬁthsfﬂ a.0 ggf 8iy, ‘tﬁ'%c ‘The

HPLC anal'ysis indicated tthe organic |ayer nt al ned
organwglam%avsﬁasherha second4imSPVithTHY .4 ap€B% lwepandtech tsetamd \yl,th 39.8

R T PO 7 TR S

20°C fdiMdhﬂmth khNaMaSterepadiddaqrdud RGP vdk €2 8RS
stirred at 500C. HPLC analysis indicated the organic
| AV Preaginlay s arssonamtrpivabo 2510 g byostieron FhR0°CayAdtes charging

265 BT AR ey e L5 B g 9.

add1t161ha'i§l§2 Q%Dfﬂ&ﬁﬁngﬂb\:vhs alded dd?]@CmﬁgﬁMﬁﬂtsmg glﬂﬁ@?‘?iggkﬁvly cooled to
robe and N2 r.was charged wt .
20°C ﬁwg?t)ﬁ%rfgb% edions T} g ThersutRnyas Bliered g e viemhed with 75.0 g
t
ofhepm{ee Tﬁ@ﬁ%@%@ ﬁgﬁéa ggcélﬂakwh 759 %gfﬁé}} t%&t?taM)le 0

benzyl magnesiurn c T suc
g of webnake wap eoldctade Avadysisdpt HPBC imdicatdd81.2% MSP, 17 .5% DSP and 0.7%

probucol. Analysis by HPLC of the filtrate indicated 0.4% MSP and 99.4% probucol.
Ex-37B: A 1 L round bottom flask equipped with a stir bar and a N, bubbler was

charged with 136.21 g of MSP/DSP sodium salt wetcake (containing water and heptanes)
obtained from Ex-37A. Ethyl acetate (436.8 g) was then added and the resulting slurry was
heated to 70°C for about 1 hour. The mixture was cooled to 25°C and held for 1.5 hours. The
slurry was filtered and then rinsed with 40 mL of ethyl acetate. The composition of the
wetcake by HPLC was 2.0% MSP and 98% DSP. The composition of the combined mother
liquor and rinse was 98.0% MSP, 1.0% DSP, and 1.0% probucol.

The estimated weight of MSP in the filtrate was 57.73 g (91.95 mmol), assuming a
59.4% yield of MSP from probucol, up to this point in the process. The mixture was then
completely acidified by adding 25.5 mL of 4 N HCl and 76.5 mL of water. After stirring for
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500C. After the addition was conplete, the tenperature

of the m xture was adjusted to 4 10C and a sol ution of
waZ00&/1p088L71 nmol , 1.1 eq) succinic anhydri de PCT/LFR06015022

anhydrous THF was added over 30 min. The tenperature

over the addition was maintai ned between 40-45C. After
15 mipRg2 3 Gdiths WCW%@WFW@OW% (nfé akthe 3AvsAUs dayee wags-23). The
K K
orzan N PS5 Syl R o1 L IR TR B b ol TE RiRving
secondaxgasly wan Gihdo Bhe tdrepaditoom afdhi ﬁna:lmrgffmcgﬁaese by HBPLE@ wan9§.0% MSP,
WDE%@NVI—O and 148.3 g of water at 40-50 0C. After the
0 S S oPFPUCRlact i on mixture was cool ed to 200C and

t MBc BRBSRSHHASE @2 @mgeﬂtts d11l %n‘artﬂ?eﬁincﬂdsﬁ)iﬁdl al’!\'ﬁﬁ 2/3 of the solvent
washed wi tth 150.0 g of 3% brine. The organic |ayer was

was rejaevted byayaswers déstillatien #ii35A nBH g4 The ofixRes was dnéut%@dthh eriginal
97.5 0
volunfe i Sgbhdpbndd afit e disgRom BT Rbat P, Bl s B 40 10

obtalerD 0wk %IMAB solutioR (8l .93 e oRy a5G anilis SRatdttBs thesHF0State
| ayer pH was 12.8). The orgl%v c layer was concentrated

COHCC?B*"‘EBDW@F lgssfany2 §‘ft%| nelgiive tapgeyC. After charging

265 318 ok TR SR ORRGTAER YRR g ung oo e

and theddhution mals h2&iad B $0°6f Tetht asletomevsrecadded 130.8 3@ Geantt, 167 g of

v 3 RO B, RO S S e vt
settle bhd @ ﬁ%@r@@gretaﬂgl@zwsﬁﬁgc %51'?513 %d@ca@edocﬁe B%%ﬁrl%%r cdiined

wet cakeé was washed a second time wt
98. Whh@ﬁ’ah%@sﬁ andt0a e proheal, andythefaquestus éﬂfwr malucﬁ 740%edSP and

o PLC i ndi.cat ed 2% MSP, 17.5% DSP and
26‘0/863 ?Fi%@g)gﬁlw aﬂﬁéﬁlﬁ?g?@ [ Eﬁ%e of the filtrate
| Wdittoat sehafhtif gotﬂi@lay@e hnAdA D160 (2. FmB6Bs. 2‘8 &unkal total) of 1

round bottom fl ask equipped with a stir bar and

N Na@Hbmseaddoghwhie theqairtup ties stsedat 5§°6f TR Bspysio mdmted the
organ?"’}%\?ﬁr‘égﬁtgglgﬁ 9&.?)@”{\@1’2 'g{%g’ je%% 4@%&2 9()6())%%%1,%[1?%}1(1 % Oag%lgc?uds layer

contalaﬁtl%%MSE and 71 %QDSH’ UThypMas tHeerieslistigyef e 7f1ar a b 0 Ut
hour. The m xture was cool ed to 25C and held f

hEN}F}?ut seperating the laygrs, anjadditiopl L$mind $4mmebdo \AﬂZtIWnthOtaD of
1IN N'gbﬂo&lasez{daléh wh¥ l%%ﬁ’é fix (ﬁ%g@g %%9&5 %ﬂ(fa@ %ﬂ&%n%ﬁ;&lg ?ljﬁlﬁ%agé/d the

HPLC was 2. 0% MSP an e conpositi
organicdaysr newtamod B8:6% MHPy 0.58nDSP| arsk). 8idgproiticoleiMbihe atndhs layer

conigh 1S BB {8 e G s Sadiny o

59V1ﬁ15\1¥b®a§1t19% ISRy, %‘aﬁﬂﬁ%ﬁﬁql 38 H, (1 38thing], Q‘P'S%mbf‘total) of 1
t he process he m xture was
N NaOH Was added while the mixture was st1rred at SO°C HPLC analysis indicated the

organic layer contained 98.9% MSP, 0.3% DSP, and 0.7% probucol, and the aqueous layer
contained 21% MSP and 78% DSP. The pH of the aqueous layer was 7.65.
The layers were cut. To the organic solution at 50°C were added 132.8 g of acetone and 167 g
0f 0.5% brine. HPLC analysis indicated the organic layer contained 99% MSP, 0.1% DSP, and
0.8% probucol, and the aqueous layer contained 63% MSP and 37% DSP. The pH of the
aqueous layer was 7.68.

Without separating the layers, an additional 0.69 mL (0.69 mmol, 12.19 mmol total) of
1 N'NaOH was added and the mixture was stirred at 50°C. HPLC analysis indicated the
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conpletely acidified by adding 25.5 nL of 4 N HCO and
76.5 nL of water. After stirring forl5 mn at 250C,

w0 bmsaguwedus phase was renoved (pH of the aquePtBEUSAY&015022
was 1.23). The organi c phase vvas washed twice with 100

organidar sagarsed 0 0Nt B ARk PR ol SmeShchllend g aameous eyer
contafiB@8S/MSPRRENADIB. 986 pSr ielhgifls 187 whorisobuCO!

The organi ¢ phase was charged to a 1 L roun ttom
f [Ths kayarsdverboutt Thedrgdni¢ sndutsml wamntransfesred dore v ddrduyd bottom flask

. | 350 . I, Xt
cauipgPf T e FbhieP e G somnigieDrienainee by e Rasiah g4 shEC and
100 ndthef Witst | AfieHstiBing@s 15 8RR a{ SPC, HRNGAARSE p &&e@nﬁéé@@ﬂ of the
to obtain a 12 wt% MSP sol ution (91.95 Mol

aqueonf Hygswvas |-Ad anditheiotganic lam afe‘ioﬁﬂ wascEashe@ with 100 mL water (pH of

T

12 vdlmﬁaSHepthﬁ@ W4 therPaddet] @cuﬂlﬂailﬁQi 120/% MSIK séltgord (92.95 mmol). GC
solution was heated to 5Q0C. To the sol ution were

analysawézfa@ééhaé the ehylaceltsaad aggongcaseenfratipng Merrdlessthan 1 wt%

relatlv%té"ﬁuﬁ&nésfs 52 mmol ) of 1IN NaCH. After 15 nmin the
m Xt was allowed to settle and the |ayers were

aftht ynzi)emire Wi iBem nadgd iosS *Crodies hhewt dandéeht 43 30C Cfcl)ﬂ Bhyaours. The

cont ai ned 98. P, ,1% P, ani 99 obuco an
result R S AT o Bl ol AT or 2 o A S BeRsVaBEEYield 5039 g
(53%) ISP F%‘s"aQi‘hﬂeh:@ys@éElHﬁ@éb?ldl (WYPC WBS P12 anMgélb ﬁidtlcated dhe solid

separatin | ayers, an additional
contaippb P9.8%, Pn@;ﬁB‘Vtt]b‘Shla)ld@fl%prm@ﬂ was added V\,hl le the

X!lﬁ%’gt was stirred at 500C. HPLC anal ysis indicated
E E(;:;Fsgam c layer contained 98. 0% MSP, 0.8% DSP, and

OER98A: 0D U ¢ 0t -neckduhdBotait! BaskSeduaipRd vﬁmunaddaﬁﬂm%&?{ﬂévsp
and 71% DSP.._The pH of the aqueous |ayer was 7.1
tempeygtpteprebesiag AYdrubhler piae chaiged with 80084158 ingmel) pnobsnolramd 160 mL

I
ot THE! 1o 4 Mool B sShul 193 20985
isopropyilapateuin chibride GaTHE dt sy a wethal the tenB2r e Mal keft BMveen 40-
o %ﬁ ﬁ (@J 8% pr obucol , and the aqueous | ayer .
50°C. o ferthe adfiri o Riseomaplgtogthed experatyrreoffhe Brxtuitavasadisted to 41°C
v4
o L 3 75 3 MRS SRR AR 101 £y Rfpong Ty v
added NaGH O n. aiﬂtbddmpbnatwe b thd additien wasmsintaineelt et ecn@DSLS°C.
After gg légd}?i%l a‘g’ Iﬁg | /f %é%gtr%l%‘aglggrpg@%am ledgpy Sé‘h g{?rtntlﬁg%n ?nm Analysis
by HPRQLAAWSte 3Y %% MM 23 B%D@ﬁ%l&/ﬁﬁ’z%ﬂoﬁ&él DSP. The pH of
t he aqueous |ayer was 7.
The reaction was quenched by the slow addition of 98.4 g (370 mmol) of 4 N HCI and

152.0 g of water at 40-50°C. After the quench, the reaction mixture was cooled to 20°C and

the phases were separated. The organic layer was washed with 152.0 g of 3% brine. The
organic layer was washed a second time with 152.0 g of 3% brine and then treated with 40.4
mL (202 mmol) of 5 N NaOH and 200 mL of 10% brine. The reaction mixture was stirred at
20°C for 45 min and the layers were separated (aqueous layer pH was 13.0).

The organic layer was concentrated to 251.0 g by distillation at 90°C. After charging
259.0 g of heptanes, the organic layer was concentrated to 253.2 g by distillation at 90°C. An
additional 260.0 g of heptanes was added at 90°C and the resulting shury was slowly cooled to
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The [ ayers were cut. To the organic solution at 5C0C
wer e added 132.8 g of acetone and 167 g of 0.5% bri ne.
woiRE1a088 ysi s i ndi cated the organic | ayer conPEi/nsa06/015022
99% MBP, 0.1% DSP, and 0. 8% probucol, and the aqueous
o~layer contained.63% MSP and 37% DSP. The pH of the
20°C 'a% fgb%?‘?‘ﬂ%@la{ 1 dgur. \Wherrbuty waphliteed ﬁ@d thea Waalvéir\glth 81.0 g

ofhe;ﬁﬁhe@d et bRRake Qaﬁ%agﬂgd(%%eé& L with4 19 BFR RS a%‘é%@. of 145.1

NaOH was added a emx ure was s
gof “HFQ@KG sraalcglddctedi rdiatysisty HREGindinated B@y%rMSBnl&ﬂ%dﬂSP and 0.6%

provusl ARy PG Do soainae BRAYaopedh. The pH of

t BR-38BLE0UT, loai@bottéa ﬂ&sl@é]f Eﬁ%vﬂl@é’?cﬁ%ai‘\@ﬁc?aﬁgbubﬁgewas
organi c solution was transterred to a 1 L rou bott om

charged ‘é(stk 144,88 g9d MK /DS PasoNivipu sttt wetcakisd conttainingorgtieand| heptanes)
N
ot B B 001 By oy P AP v

heateptoafECWesatiorD U6 (THd Bfktirb 628 bGedifo 2RV emdMRE fbr $4bur. The
and {he or anl c.layer _at 500C was washed with 100 nL

slurry yeasdltepgshangrthendnsed it A0 m&wéﬁthwégce:eatqsihe qrapesitiarnidhe
wetcag‘g?g ?JPE@SWQS‘)@ SONSPLAE 08l "/7@§Pd g 0%1?931%95%8 ngé%gwgg,mother

ne. Heptanes was t hen adde aln a
liquomﬂmnme)was 94.59BEMBRDPB J1% DOSP gl (ySYoprotudolat ed t hat t he

Cirihex Fied @il RSP oR A e Sras g euiEmD. meming o

59. S‘Wﬁ@ide&" NISP $8fa 15%‘6@15001- Y hid BEinf &l @e @I’OC@&C THm gﬁe was then

hours. The resulting suspension was filtere
completehy acidifigil by adding 275 mL ob# NoBHICH ahd pé. érmﬂs of Watpr elder stirring for

15 mif 8 3 Ot o Bra ittt ERLSLBe pabtBus Rkt BEMaone
organiV@ﬁas&vﬁbS@/adﬁ&E’twﬁﬂ &ifd. (D%l ebwark (pHESAMBlaGustRis Fayed Bffowing

L 2-neck round bottom flask equi pped with an

Secon%a/@ﬁh Fiéh3 ShnEhe comenpsdiontod e finadloecamretse by BBLET waged5.4% MSP,

0 %{ﬁdo g (155 nmmol) probucol and 160 ni of
3'5A)B§ﬁ§/ rou °I'£f!9§ g this solution was added 155 nL (310

nifhe organid phage wods chatkelittd 801 @it BogaaFiadtmehitvit 98 dffthe solvent
erature was_kept

THF i) such a_rate.that the ten&
was regRRVRALN VAOTus diseilatiqor i 850 FunHad e B eI te the eraginal
Volunfsegffﬁﬁfrgstr}]lqg ?taﬁés %’Jaechﬁ%%}fﬁt?on]v@z?s f@'@%a'ﬁe?it §¢: E%lce? lxgs A 23ded to
obtaingn!R/et% dMSP soldit@ @2a8yhohu S hﬂﬁlymndréd‘ed tioat ehe @Ryl acetate
ur.e.over, the addition was nmai ntai ned

concela?é#m;;?]a% 4?%8 ni‘%ce)r o relative to heptanes.
The MSP free acid/heptanes solution was then transferred to a 2 L round bottom flask

and the solution was heated to 50°C. To the solution were added 132 g of acetone, 166 g of
0.5% brine, and 5.57 mL (5.57 mmol) of 1 N NaOH. After 10 min the mixture was allowed to
settle and the layers were analyzed. HPLC analysis indicated the organic layer contained
96.5% MSP, 2.3% DSP, and 0.6% probucol, and the aqueous layer contained 11.1% MSP and
88.6% DSP. The pH of the aqueous layer was 7.43.

Without separating the layers, an additional 3.71 mL (3.71 mmol, 9.28 mmol total) of 1
N NaOH was added while the mixture was stitred at 50°C. HPLC analysis indicated the
organic layer contained 97.9% MSP, 0.9% DSP, and 0.6% probucol, and the aqueous layer
contained 14.4% MSP and 85.0% DSP. The pH of the aqueous layer was 7.67.
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After the addition was conplete the reaction m xture
was allowed to stir for 45 mn. Analysis by HPLC
w0 paboaatossl 59. 8% MSP, 13.5% DSP and 24. 2% pr obReDUS20061€15022
reacti on was quenched by the sl ow additi on of 98.4 g
wat er

0 mmol) of 4 d 152, 0 -5
%ﬁe A&% r%é?ﬂh ﬂ}@gor%%& sodton a%ﬁ 01 Wﬁmaéld%éé”c% 8? @qgtone and
166 gfo? 0300 Griad) dI—[Pﬂ@ &E@&@%&é@a&&i ﬁ@ ng g&;exg¥er1§%ﬁta 43Ri69, MSP, 0.4%

| ayer was washed with 152. I ne e organi c
DSP, prd/ 8.5 Yaprobugod ead the momnawrrmnmneu 375 2MSPprndf6339DSP. The pH
ofthebr' ne ﬁnd thggé%reat ed wwth 40.4 nL (202 mmol) of 5 N
NEEE SNy 206 of 10% brine. The reaction m xture was

StWithdf sefaratfad@hd xayexé SanHdaitRRE 6.5 nd1808535mMeI, 8 0.21 mmol total) of
arate é ueous | ayer pH was 13.0 The organic
INN Q@bwawe o‘ale@rﬂm lav@@retvmszssm'e@a@(tﬁ’ . dHBLO angkysis indieated the
) t.an or.gani c
R ATEEAIND, 59,58y 050 A B L e
contaﬁaocwmsaddd 57 SP. 280 PHOf e ippéaegerwas 7added at

C.and the resulting slurry was _s|owy cooled to200C
aEF e QTS e ok %thﬁﬁéﬁaﬂccﬁ?&}tloll ah 601C Wm@dé%m/g @hacetone and

t o] 0

160 D% ML DSBS IR e Bl DgRaRSE 1oV, .14

DSP, ap6. é%elsrobwcqi Lctndltheodquidis 1ayar ooﬁtaimtlcS@R(eMﬁ’anddlSP/eDSPd The pH
£ th Anal ysi. s b§, Hl?lzgni ndi cat ed 80. 4% MSP, 18. 4% DSP and

of the GIRIAUS 15T, ¥aF alysis by HPLC of the filtrate

| it @éi)a&%né%ﬂa HGA addﬁ?éné”l&ﬁ% A1l o (r\|L293rIﬁ]%g 1'@%&&%1 total) of

flask equi ppe a stir bar and
1 N NeQEh wesedied Whilsshagixguretwavshrpbpt 5486;; dﬁ’b@lmam m@ted the

a0 2 19510 P 0RO B e

contalneds&j;%lMSPahcﬂJllﬁ%m TieapIe df the agdéodsQs e@b@w.ﬂ. hour .
The m xture was cooled to 25C and held for 1 hour. The
siThe fayetsaerercut- t EBheyzamel selnidon wpniensfaredio 40 Tatousfl bottom flask

equ1p;$et\éitw1{6h &ﬁr@gk %ﬁetg&&i%%gé{elﬁﬁ%ugfgﬁ% Jﬁ'g iﬁﬁﬁ% §lff)§ n?% of ¥ &\ﬁ-ICI and

100 rrﬂmfomateid Adfpdriseirridg fgu0F mamat 50°Qs the\wgBeds phioeMaR, reBoddd (pH of the
% probucol.. The estimted wei ght of NSP i

aqueol YT D A SHHHEB0HC et SO 25t Sl Rl . water (pH of

the aq?&nﬁ Yapek §ladl 3 Q‘if3 Mot &?gﬂrﬁg B&%‘?Q&% con&b?ihtaf%etag ?gd;gr?d&} ?S@EmHg to

he process. e m X en conp
172 VOW@dHﬁptgﬂ@SN&'s then adﬁedltd\bb%ﬁh adldw e IVBSBmolmion/@2§9 mmol). GC

L ri.n at 25C, t ueou hase
enalysfy o Sloait o echeh oot e ] aftinde Fong s Fotds el wiv
relatw@rt(gﬁéptgnd@hase was washed twice with 100 nmL of water

}EH of the aqueous |ayer follow ng second wash was
3:

bemixtyesvaschpoedtaleddia SOF ovhiel houraind belgeatiSeC firdsehaoys. The
resultlhg E&p@@ﬁo@ was #tdBF and rinsed three times with 100 mL of cold heptanes. HPLC
analysis indicated the solid contained 99.2% MSP, 0.06% DSP, and 0.18% probucol. The

composition of the combined mother liquor and rinses was 52% MSP and 48% probucol.

The resulting solid was charged to a 1 L round bottom flask and 200 mL of heptanes was
added. The reaction mixture stirred at 70°C for 2 hours and then cooled to ambient
temperature. Afier 2 hours the resulting suspension was filtered and rinsed with 100 mL of
heptanes to yield 51.18 g (54%) MSP as a white crystalline solid (151°C mp). HPLC analysis
indicated the solid contained 99.4% MSP, 0.06% DSP, and 0.1% probucol.
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3.5% DSP, and 0.6 %probucol. The organi c phase was
charged to a 1 L round bottom fl ask and about 2/3 of
wo b@esodosent was renoved by vacuum distill ati oPCHUSBB015022
mrHg. The mi xture was diluted to the original volune
fresh heptanes and the distillation was repeated
B‘(Féﬁ%s was then added to obtain a 12 wt % MSP

S q‘dejswnA (1922-68c1099hd bofRm 338k Y&l %péd%'t}?ﬁi E&MW

et hyl acetate concentration was about 7 w%relative’
tempergutegpobmasl Npubblgmvas mhuga«]: mitht88pt @ (s b)) tprahucwleend 210 mL

ot antyRfs A8 h e hiof s sede B anE (LoD RS oL 0y

methylﬁagﬂbsﬁﬁn aaeti@ne, THB 6t shcRb rite #x Bd t@ﬁpe@ﬂﬂe Fra®¥eptlbetween 40-
mol ). of 1IN NaOH After 10 min the m xture was

50°C. aAlﬁéWéle additien trfap gomplgte, the tmap@na@,lrmf f@e arxluye was adipited to 41°C
ot SUBHUSOEL? NP b, 200001 B3 D5 o o
added avgeB0 axmt ’ﬁhm'&dlpbﬂat\i&’ooh/&i\?vha Edﬂlﬁ&l Gf%(s %ﬁtalﬁé&l?]@bdf:@f 40-h&C.
a er was t hout separat t he ayers,
%ﬁa g‘ret %dgﬁlcﬂn vgsppmplete @eriaqﬁlﬁﬁ rmlxg)rez@a%ﬂngqddp &t foesflS min.
Analy!nspﬂé HPLC i WS‘WM& cat o Iﬁtq?e A 763 g‘?‘(fﬂurcf)fd at

naI ysis in organi ayer
The r@@mrawa@qu@?hﬁ%mﬁlo@ &Bzhtlibﬁﬂ;f 08B @(ﬁ%mmob o€ ¢|N Hahend 151.9

s R P SR BT o B v B
phase§ Were sbarhfed@. qhe @fgaﬁloqﬁ#'éftw&?, RyadhedDfAifr 1485 ¢ (ﬁ@‘d/? Bridke3 2T organic

of acetone and 166 5% brine. HPLC anal ysis
layer wagiwashed @ S@mddrr@%.mtb 1499 erofddnbennentl hen 8osthbmith@dsMmL (240

mmo@&D BN nedlgi f?égnggﬁénd O&%%%Pilﬁeﬁ?g gq%}u%’rx“i‘ﬁév ag §imed i 20°C for 1

hour dnd)ﬂmr lay@xs v&%réﬁapal\éfddf(@queoﬁﬁmé@pﬂ ﬂ@s tB&)l ayers, an
addi tional  0.93 nL (0.93 mmol, 21 nmmol total) of 1N
%@Céaw‘é & %Pn@ntrﬁféd 2343 é booaiéstléltatlm dP0sE. Bdier charging

25120 Y o LU R ORGP TR 0.

addltletqaﬂl 26es3 g d)heptan«fera'sl atddd 19 C/BRA drdrebula DSy Whae s]@b:ﬂy) €ooled to
20°C ﬁrﬁgs @agous | aﬁ?flgt@r %gﬁ@ﬁlm&%g%@gzgd\l\grrggthég gqashed with 753 g
of hep@a&ﬁﬁ OfiRe @reféa@@agwgéheQ a%éeo%'tﬁﬁe whﬁga%g@ﬂfg%ﬁ@%s A tofg] of 173.4

i ndi cated the organi c ayer contain
g of wetspke ‘Hafdcoﬂleﬁtﬁdp Aoblyssiby HC idkbcaaliE0o2% M8P26.4% DSP and 0.4%

probu?o nt a' q{%ﬂ\@ dﬁlf}'gt%/m cal‘ced-r(l)1 S%pMS?’f tlt}eDgﬁ 8 83.5%
probucol

Ex-39B: A 1 L round bottom flask equipped with a stir bar and a N, bubbler was

charged with 172.52 g of MSP/DSP sodium salt wetcake (containing water and heptanes)
obtained from Ex-39A. Ethyl acetate (405.91 g) was then added and the resulting slurry was
heated to 70°C for about 1 hour. The mixture was cooled to 25°C and held for 1 hour. The
slurry was filtered and then rinsed with 40 mL of ethyl acetate. The composition of the
wetcake by HPLC was 2.0% MSP and 98% DSP. The composition of the combined mother
liquor and rinse was 97.2% MSP, 2.1% DSP, and 0.6% probucol.

The estimated weight of MSP in the filtrate was 56.84 g (92.14 mmol), assuming a
59.5% yield of MSP from probucol, up to this point in the process. The mixture was then
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Wt hout separating the layers, an additional 0.93 nL
(0.93 mol, 11.14 mmol total) of 1N NaCH was added

wokioke1dobe m xture was stirred at 50C. HPLC anedH/E5®06/015022
i ndi cated the organic |ayer contained 99. O% I\/SP 0. 06%

% d |
o 5 RS ML DR AEIERS, L PHSE i o
15 mih %i’ £5°00@R aGuddhs p _ﬁgé% dv@s)ﬁ%ﬁl%vm G)I—Pb‘it the AGeoRt GREE &‘7?? %2412 The

sol uti on was trans erred to a L round botto
organ@cphapq)‘éds whshad awm withol§l0enL af wateh @H oﬁthpl aghedug layer following

e 3..02 0 and, 1 of
sccont ety Wal 318 T pihoginrn T ipd] oBhenie B0 pr PR i s 0% s,
3.2%];)[3@@@/@5%@3@@;1 (pH of the aqueous |ayer was 1.33)
and the organic |ayer at 500C was washed with 100 nL
wahe ergepiq R%ﬁset Yies digraedde a|ldyeundhetiomahipk arhabayt @/émfcthe solvent

e b [ 2
was AR RSRIORIATL o i LRGBS, TRERII Ol
ongmab\l'olmne Wl’dh%sﬁ Bepramds)and (K distillayioh vas Rehicaride ‘Hebfh@bs ivﬁﬁthen
eth ate d acetone concentrati ons were
addedttﬂ gﬁta /é ]3, &

et IPY solufom gy Myamol )T aC analysis éldmgedtthféﬁhe ethyl
acetat@ eohRAtrktdnIW4s a@é&f 7 WtRWGHAS Hpladedt SOC for 1.5

hours. The resulting suspension was filtered and
r The &&BR ﬁcwld/hMmemsbhhm@/aﬂﬂlenftransﬂeﬂeche:m amﬁsund-l%i@m flask

oLh t 2%
ma o 3Gl Rt Db g Bt iEleish L ¥ Shistone ks e of
0.5% B an@8 5PRAINE3.53 gy oﬁnﬁ Nd(m CAfMRS5 ﬁﬁr{ﬂ{\ﬁiﬁxﬂﬁg vﬂa@ owed to
probucol The resul ti n% solid was charged to a

settle prl fhg 1aysts were Rhalyreda enaiysividiveteddheerzanis l@ustd e@mamed 2.9%

MsP, D32e% B85} Air B Ehithal WA IdoBo % enp Bitpmd BB S P u 70.0%
DSP. Thspitof i@ sguspsnsyepmvandosf i | tered and rinsed vvi t h 100
n. of heptanes tq yield 51.18 p{ 4% NBP as
c¥ihoxt sopAtEg hedayers fe@d%ynalgi &ank{3 16§ snmol, ﬁ&l@amebtotal) of 1

N SRS IR 0T o Pyl

organit|lask ceeingh 28l 1% MSPan. B%d]dSPJ and (L3t medbucbk anethatagtedus layer

contwﬁwﬁfﬁ@?@%e%?&? ﬁ?ﬁel’z iRt 8? Sy E@/Segwgs 74 1? ﬁi s
S‘Phé‘l ;y@r@ WS ciad q'%QhéLQr%aﬂﬂc S()l%%lgn H{% 8246 lﬁf%o?f Retbhe and

magnesi um chl oride in at such a rate
165 g Dﬁ%Sf/ebrpar R anmsmmmca@dtthemgamma;&mmmed 88.6YdMSP, 0.8%

s, G580 4RV, E9Te b TRA R U e S8 5 Prne i
of the lqdeoqg)aygﬁmg:g i@ anhydride in 173 g anhydrous THF was

Without separating the layers, an additional 1.84 mL (1.84 mmol, 11.05 mmol total) of
1 N NaOH was added and the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 99.0% MSP, 0.3% DSP, and 0.6% probucol, and the aqueous layer
contained 36% MSP and 63% DSP. The pH of the aqueous layer was 7.82.

The layers were cut. To the organic solution at 50°C were added 131 g of acetone and
165 g of 0.5% brine. HPLC analysis indicated the organic layer contained 98.2% MSP, 0.13%
DSP, and 0.6% probucol, and the aqueous layer contained 77% MSP and 23% DSP. The pH

of the aqueous layer was 7.53.
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added over 30 min. The tenperature over the addition

was mai nt ai ned between 40-45C. After the addition was
weeplietss t he reaction m xture was al |l owed to BCT/DS$006/015022

45 m n. Anal ysis by HPLC indi cated 59. 5% MSP, 21 6%

% pr opucol . e. reacti on was 51
DG LA PR i igna b 5 Pl gt LB botal) of
1 N NADH Qadadeled WRA e ﬁ&uﬂ@végstg& 25*80{5 tfﬁ‘%[,@ YNGR iddBited the

reaction m xture was cool it he p ases
organigdayer seplaingt 88.07TNESPo PJan DSP| aryk0. 7 %epsrovemh endd viiet dyueous layer

conaiff Sk R, TREBLITD SR R N0 2,

WITh6 148rsOnétt c2 4itheiBdnic aﬂut%ﬂ\bv&ﬁ%s%de 1r1eraBd %Q&@m flask

brine. The reaction m xture was stirred at 2Q0C f or

- equipprekiwith o ANatbiybblergnd themeqraplstsharcdifigd buqdding 3-06ayk of ﬁN HCl and

0 A e R AP SR b SRR RSyt e

aqueohehxtyaln\GSs 1.2 Bieandrtiy@organic dapRE at s Cooncehedived 100 n%S(iraQ:r (pH of

distillat on at 9Q0C, An additional 246o 7 of
the acfliieAies A S Ll SREADOBRgR QRECTIRBIRR A6 Podor 950 mmg to

S I &S |
T T T
analys‘iﬁmﬁlcgtedfthztté]pﬁ eihyisa.cet'ﬂteandmbﬁaﬂ@comsnmhe drere Ipscthidl wi%

th 76.9 g of heptanes. A total of 173.4 g of
relatw\ﬁé’lr)ng‘gl\?y@n%s col lected. Analysis by HPLC indicated

73he 0B wabhdVe SO RCQvEN Hsﬁ%aq{eld Arat Y& 85 Hbfurs The
HPLC of the filtrate indicated 0.2% MsSP, 0. 1% DSP and

-resultigg suspepyion vesfiltered a8dBnsed tvide withy h@D dt afwold heptines to yleld 50.07

5 (2 FSPRES WA sl 18T6 Bl Pl B 08 B8 o

contalﬁecbm AIVIST, Mv(ﬂbsnrmmem@mbopbt ai ned from Ex-39A
% acetate (405.91 g) was then added and the
Qng slurry was heated to 700C for about 1 hour.

TP LA S I ol v

sl'urry ‘'was
chargeelt vigh 5 g&ffﬂ\ziSE, 5 O'Ehg oﬁDSBpSﬂ inig@if pedbucble 4Wgt0¢°&81§?talbas aniPli€ g of

% 8% .DSP.. The conp05|t| on of th
acetonto MO ALGHHE e FUBRE SR ALY 577 DA DSRygand 1.5%
probutgﬁpfheaé%%tﬁwn%sgﬁﬁp&ﬁ%ed wh E}SZ(?EZ, J&) ?? | ok 2R hga{ted\@%Ob@ To the
filtrate was assum ng
mixtusovEengdes G2 B mMEP27 5 umlcpib obLUdONaOHp After 3hinsin p]m mixtun& was

gces The m xt ur nco I et idifie
allow )8 SRR AT s 195 Vet apfb FEHG oo s foabed g Pagants lver
contaiféd 3. Z%tMSP | 2% 198 P, bad M 6% probae@Cand e a&&’ééﬁ@ !ﬁ%:ep&ﬁlﬁa‘%ned 27%
was removed (pH of t he aqueous | ayer was 1.

MSP and 73% DSP.

The layers were cut. To the organic solution at 50°C were added 9 g of acetone and 20
mL of water. HPLC analysis indicated the organic layer contained 98.4% MSP and 1.6%
probucol, and the aqueous layer contained 75% MSP and 25% DSP.
EXAMPLE 41

Ex-41: A 250 mL round bottom flask equipped with a stir bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes and 18 g of
acetone. HPLC analysis of the resulting solution indicated 97.8% MSP, 0.8% DSP, and 1.4%

probucol. The solution was then charged with 20 mL of 0.13% brine and heated to 50°C. To
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organi ¢ phase was washed twice wth 100 nL of water

(pH of the aqueous |ayer follow ng second wash was
w@20)160Fhe conposition of the final organic pP@EES1996/015022

HPLC was 96. 0% MSP, 3. 2% DSP5 and 0. 6% probucol. The

organic pcpa e was charged to a 1L round bottom,fl ask
the mixhie xser.¢ d?ﬁ@ 2dp mh @-45) mamed) eflsNNaRe A fisy 39 min themixture was

allow%i ts'e{t %ﬂ%l @ler® Wfe %{rﬁf\@ M)LC I\%ﬁ?{yiﬁ 1U{j|£§d ﬂ@%r anic layer

d to the origlna uIme Wi res eptane
containbé 9816 %t MiSPaanil d v W@sobuegle ariceithe Hgpdons &senesntdibah3 83d MSiP and
62yé§%obtai nal2 wt%MP solution (92.14 mmol). GC

0 lysis indicated that the ethyl acetate

C ‘Tﬁ@ %&fsaﬁér@ But/eiS @B 8Hanit Whihohsk 369V %elteoadhﬁpﬁ 8¢ acetone and 20

free acid/ heptanes solution was
mL oiiwdmsﬂé?k@ @nalysisirrlidatedghe drgamctlwynrtbmamé 9& 6%hMSP and 1.4%

[ utJ nvvashated on were
probus 4t B8 it FRbECorkdn e nih S LBREN 0" 2o%s 53
EXAMPI(E4D53 Mol ) of 1IN NaOH. After 15 min the mxture

was allowed to settle and the | ayers were anal yzed.

HEE 24 1258 il 1ol @att@ra ;‘{aﬁlé eqHppadi with ayiérbas opd aNadgbbler was
%
L (e T

acetorﬁbf HPHeC amalmmsf ‘dhay@nltmg&oﬁmeﬁ mdudtézma 4%M&P a(l 8%9)$H’1%nd 0.8%
| ay n addition 3,68 .
probugdy S soibhar NoRHSR HeEe b B Lok DSNe DR ctid alggdo S0°C. To

i e i
ot 8000y RO o QR AR 80 e v
alloqu;} tolsattlsland dredlaydre “&Uﬁmmbsecﬂ aﬂ@LCmmatyaisﬁmﬂcélt&&/ﬁWEéPngﬂayer

cont OB B SR S o 205

Mspg@dn&%@js];g of acetone and 165 g of 0.5%brine. HPLC
anal ysis indicated the organic Iayer cont ai ned 98. 6%
MBRe layegogmsput. dredthe OMWrSQbIDIQDIat SQEdWcm@déqil%g @§ acetone and 20

o B3 ST S R R S B OR B Hhape 000

DSP, aitl BO% grobwvel, ahd 8k ag]he&usllaﬁe% cohfained 83.195MBPOAndt1at®% DSP.
of 1N NaCH was add and the nm xture was stirred at

The layegsovergipitcTa thin Qrarsc poutematad ¢ merandsied 9 ofapgetone, 20 mL of

vt NP S8 8 e IR

solutiqH-itG0°C Inexs aqslexiugith 2§ enl. wasatdr. G2PLJ healy <y fidicatudthe Stghnic layer
contaiggcg§zg§‘g)°1{4%§f‘b.85c%% |a<r)lcr11 a5 5 C vere added 131 g of

Acetone was distilled from the organic phase at 75°C. The mixture was then cooled to

0°C over 1 hour and held at 0°C for 1 hour. The resulting suspension was filtered and rinsed
with 20 g of cold heptanes to yield 4.59 g (92%) MSP as a white crystalline solid. HPLC
analysis indicated the solid contained 99.8% MSP, 0.04% DSP, and 0.11% probucol.
EXAMPLE 43

Ex-43: A 250 mL round bottom flask equipped with a stir bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 40 g of heptanes, 5g of ethyl
acetate and 18 g of acetone. HPLC analysis of the resulting solution indicated 97.9% MSP,
1.1% DSP, and 0.8% probucol. The solution was then charged with 20 ml, of 0.5% brine and
stirred for 1 hour. HPLC analysis indicated the organic layer contained 97.7% MSP, 1.2% DSP,
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165 g of 0.5% brine. HPLC analysis indicated the

organi c | ayer contai ned 98. 2% MSP, 0. 13% DSP5 and 0. 6%
w@e@bao®Bs and the aqueous | ayer contai ned 77%¢BBSANE015022

23% DSP. The pH of the aqueous | ayer was 7.53. Wt hout

S aratlng the layers, an additional 0.23 niL (0.23
and Or%%pro byaol xnd the pqueatiayersronternedaO0 S Pa depcthie atigurdwas added

02750 MBI ( XSG 50 LT 0TS MG v

allow@d éepitectnd tlod layem dvetrdn anﬂymé 0 HB’IJCaadﬁlysiS!mdlaathe ;he;o?g’aﬂ‘ilﬁlayer
°°nta1“5€ 85 ?%@3@ 85/9 Dgﬁle %gﬁn EoRsPl Eng ﬁ%/e\%[ggg@}%éﬁéer spptaiged 22%

MSP b@1 #8894 Dspround bottom fl ask equi pped with a N bubbl er
and then conpletely acidified by adding 3.06 nL of 4 N
Hdhe daygrsoge m;t oTo thatoegamcﬁefomronsat 509G Wgrefaddecls grifacetone and 20

0 d \
mL o 5% i, H1325 R e B e o st Eo fALTARR. 0.10%
DSP, i hets Mobiol, Qﬁhdf’d}e xnﬁiesﬁs lapdd cBhtatred SBMPIHPSandayes DYRS

3.44). The organi c ase was concentrated at 70C under

The 1’%@ Wﬁmﬂ@t tlpt zrgﬁelqm@mwpéa rﬁ?e‘yemeesidcm%g of dersone, 30 mL of
e A g AL A, b, G PR i
solutlom B\tlffﬂ‘ﬁ@ s Iwmhedmrtb 2besisof ‘hﬁﬁr 1MZPE/|C ragh@'hb ‘élgiééa@ed the i)rganlc layer
S, e was then cooled fo over
Comamggggm I' 15(%%& af“gal ﬁﬁQrﬂ{’a‘ﬁ?]s The resul ting
SUBE R AertRt fAéertcﬁ{e%sQf‘ﬂﬂfeH?ﬁﬂg%‘ﬁ%Wage 30f50L The

of col'd heptanes to vyiel as a
mixtueg yat thbh condedtol 0°6 (veB4D Dimp)d hdiPhI® Enfat ¥ $iosr. | Tick Ieaﬂmg

suspepsp o erEd AR ™ i A1 2LhE 9B Hrheplgtra HHGHG ghalysis indicated

the soliti @6ttaiRed DPROFMEP, D.12%SDEP, Raro. A% B§>bN801bubbl er was
char edV\AtthofI\/ISPSrrgof P, 50 ng of
J{l‘% 45 g of heptanes and 18 g of acetone HPLC

R A oAbl B v
haredch@fth Shash SP\'/\mxh 20DSP, 66 d‘fgﬁw E38 d)f 86k, 101 of ethyl
ohare 500C, 'Iiggj?ﬁe mxtﬁre vveread 011;_:135 E @%h @%0 ettty
acetateﬁndlkﬁ Rigbreetoger P10 amalysis plctharssulling swaléloa mdmé@ﬂ 75 % MSP,

0% 9551 £ RSP PRI LSRR o,
analyddSHdicated tHe GY¥ayic ddysc cdntainedioT. 7% MABLDA% DSY,md 0.9% probucol.
The sglggénaxlwvgs t%el’% Zﬁ/éirg? w1tﬂ ‘30 msL PS 0.5% brine and stirred for 1 hour. HPLC analysis
indicated the organic layer contained 97.5% MSP, 1.2% DSP, and 1.1 % probucol, and the
aqueous layer contained 100% MSP. To the mixture was added 0.275 mL (0.275 mmol) of 1
N NaOH . After 30 min the mixture was allowed to settle and the layers were analyzed.
HPLC analysis indicated the organic layer contained 98.4% MSP, 0.2% DSP, and 1.3%
probucol, and the aqueous layer contained 37% MSP and 63% DSP.

The layers were cut. To the organic solution at 50°C were added 9 g of acetone and 20
mL of 0.5% brine. HPLC analysis indicated the organic layer contained 98.4% MSP, 0.1%
DSP, and 1.3% probucol, and the aqueous layer contained 66% MSP and 34% DSP.

The layers were cut. To the organic solution at 50°C were added 9 g of acetone, 20 mL

of water, and 0.275 mL (0.275 mL) of INHCL. After 1.5 hours the layers were cut and the
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The [ ayers were cut. To the organic solution at 500C
were added 9 g of acetone and 20 niL of water. HPLC
wW@e@bAI 038 | ndi cat ed t he organi c | ayer contai neRPCEBS2096/015022
MSP and 1. 6% probucol, and the aqueous | ayer contained
75% MSP and 25% DSP. EXAI\/PLE 41 Ex-41 . A 250 niL round
organigsofusientt 2% k RV EHEd Wilht29 TaL of watesa FIPASenalyls ndisapd the

organig?g% g&e&@a%h’% P, B8f10) »@ﬁyh%%lgyré, ohSRy. 50 ng of

eptanes a acetone. HPLC
EXAMPIIE/43 s of the resulting solution indicated 97. 8%

1 4% b | T | uti
e R DR, R e B B e e SEr it ol BB Bugpler was
charge;(%@l&% _g%[ drevisp XM@ ofBSe. 86l I Ardroll k2 (SQg @f@pﬂﬂ@é $28k of ethyl

Af t er mn t he mxtt%Te was al I'owed
acetatg and [ & g @i dcetons- |ragxe¢ gnalmeoiéihalre;szbmg spiakion mih¢ayei %7.2% MSP,

Lok RS 0 R, D SO0 0, SRNER B s

analysils’lﬂldﬁﬁ%d@&l’orgaiﬁie 1dyRy esi8ained 97 ‘L‘%tMSFol AEDIP AMAI1C5% probucol
solution at 500C were added of acetone and 20

The sejptiqmay thepphargethwith 20 el af). é %t leuletamé stirrgdfird hoay. eIﬂPLC analysis

0 th
SRR 10 970 L1 ROOPHSDL el W g
aqueonla&xr Gb&talﬁble@D%MSrPo Ufuckhb adikiore Whoasddeé Q1D7p @@Id (M&’lihnihol) of 1
NNa@%i r and tggNZ bubbl er was charged with 5 of NBP,

%&3055111 SRR AL TR setﬂs ap the pespt Weremalyed.

f o 0
1 oo B 1 O T 51

probugrlpinddbe aquEes kiyentontamedald b N&P mtda&zlge OSRL.th 20 nL of

brine an ed to. 50 m
STREIEs 3t it A5 Granfisp it SnpRE S ati 95 6F agetone and 20
mL oft (18 Hirdkk U HP T \BdnabslsOn@datb @ theadr zhﬁc m & éda@alﬁm%\mp 0.2%
anal \é/zed HPLC anal ysi s i ndicated t e organi c | ayer

DSP, gisht-ataiwebwsl, 304 lrqueowdsspontaingd 39%AISP @bd 63Y, DSRd

% NBR. a
he 4438 AU ERL T Y SegfR DR S SER s B RS o
water,wd @.27ddel (9275 L) 8¢ ENANE]. MNfterZ0 hin, BIPT.C HUdyeisiiNGeated the
HPLC anal ysis indicated the organic |ayer contained
organigdayeyeaBinedI$ 2% MSB; 0.aruDIP 2mdph- Sepeeiiucohnd t he

X“?w%p%s | ayer contained 88.1% MSP and 11. 9% DSP. The
ayers were cut. To the organic solution at 500C were
aligeld: A §50mlavehdbettor? Mash eqpfipped with a stir bar and a N, bubbler was

charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 10 g of heptanes, 35 g of ethyl
acetate and 18 g of acetone. HPLC analysis of the resulting solution indicated 97.0% MSP,
1.2% DSP, and 1.5% probucol. The solution was heated to 50°C and held for 1 hour. HPLC
analysis indicated the organic layer contained 97.0% MSP, 1.2% DSP, and 1.5% probucol.

The solution was then charged with 20 mL of 0.5% brine and stirred for 1 hour. HPLC analysis
indicated the organic layer contained 97.0% MSP, 1.2% DSP, and 1.5 % probucol, and the
aqueous layer contained 100% MSP. To the mixture was added 0.275 mL (0.275 mmol) of 1
N NaOH. After 30 min the mixture was allowed to settle and the layers were analyzed. HPLC
analysis indicated the organic layer contained 97.4% MSP, 0.8% DSP, and 1.5% probucol, and
the aqueous layer contained 14% MSP and 86% DSP.
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water, and 0.275 nL (0.275 nmL) of INHC. After 30 mn
the layers were cut and the organic solution at 5Q0C

wormeaa®bed with 20 nb of water. HPLC anal ysi SPCT/US2006/015022
i ndi cated the organic |ayer contained 98.4% MSP, 0.05%

DSP, .and 1.5% rlQb col . Acetone was distilled fromthe
oR§&MYETSTHEIE §Ut 076 eréepiseoltionat 803y erigAcdd 6o ostone and 20
. . . The o 0
it ofB Uk, FIIR At ekt S0 k- Wb Ve e 0
DSP, afid t.6Vdprobytodremd theoaguieetsdadera®ntpined 32%, MSP ad 68%MDSPe

e G5k i B BRI w35k S o 29 ot
Water,vl—:\ili?ﬁtﬁh@ﬂ—’g B (&%74 %L)ééfg%ﬂig Agem Bat @ﬁfrpd 31 isqgﬁkg@g the

h a stir bar an ubbl er was charged w

organisflayggeontgimed§’ 6/ MSF, 0566 R§Posndl.6%umobycoll0 g of
t s, 5g of ethyl acetate and 18 g of acetone.
EXAWEﬁaI ysis of the resulting solution indicated
IExPPAYER, 50010 BSEk revnd bot180 MR *ég/@igb@-d WHE a8 alditib® ﬂlémel,
0

was then charged with 20 nL of 0.5 rine and stirre
tempegaspre proa gnd N:%zttbblaﬂﬁ aay shagpdyith 404 (et wmedriirebuce) end 80 mL

' 0 - 20 7 |
s 55 O SIS 45
benzylmagnasidecchloritiehin MHK £.s8dba ratethat i tdhpd¥atotd wadkapenét@den 40-

o 5%0 \f.ter 30 min the mxture was allowed to, .
S0°C. SR ftP1 B AfftiohEap sqrapisteptiedemperpiscel thepixuggsps adjusted to 41°C

d 2 bd1GHGRSEH5 bles. 0maRs € 1 ';aﬁ My drGustorr
" aDSP, and 1Tg O/g probuc’:gll,&%ﬁ%ccgﬁg&gi uegﬁgp?sg%%r yeru was
added oyet 30 mad  Pixtemperatumel ov@hOSHitidGinwas apetaneaiyetweart 40-75°C.

he .organi c sol ution at .500C were added .9 g.o et.on .
Atter 3 aBH BRI £SBplihe P ristion BB ey AfoS oo Pilon 3 FRG " Anatysis
by HPOXDiabicetell 381, SASH, Al R6DYB.2a 0B, pfobd&50 DSP, and 1. 3%

probucol, and the aqueous | ayer contai ned 53% MSP and

4Fhs Bptiomvas quepelhos hyethe slowt additeont dfe Oy (8 imomeld bii4 NoHCL and

742 e 58 WA il 8 il e RS 208

phaseywer® sepdratedd Thé 6rgafigdnyet vl hakhewith 30 SRE3VRSHMASIRGbrganic
with 20 nL of water, HPLC analysis indicated the
layer Bagypshed pggeond donn with 84 79p0i396 hispe awl then oppgbwithd@.0 mL (95.1
% ; Sl R Ners, C . . 0
mmol) AR 100 B APWEE Bl Br¥li BIFRRE i Sined e 20°C for
30 mimarsd thidayecowtredepanatel) Goovers ldfer piihwant2 el d at OOC for

T N T T ARG N o—
115.8 bREhERRY, the organic layer was concentrated to 99.5 g by distillation at 90°C. An
additional 129.0 g of heptanes was added at 90°C and the resulting slurry was slowly cooled to
20°C and stirred for an additional 1 hour. The slurry was filtered and then washed with 50 g of
heptanes. The wetcake was washed a second time with 50 g of heptanes. A total of 57.4 g of
wetcake was collected. Analysis by HPLC indicated 81.9% MSP, 16.3% DSP and 0.7%
probucol. Analysis by HPLC of the filtrate indicated 0.1% MSP and 99.7% probucol.

Ex-47B: A 1 L round bottom flask equipped with a stir bar and a N, bubbler was

charged with 57.4 g of MSP/DSP sodium salt wetcake (containing water and heptanes)
obtained from Ex-47A. Ethyl acetate (206.6 g) was then added and the resulting slurry was
heated to 70°C for about 1 hour. The mixture was cooled to 25°C and held for 1 hour. The
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the solid contained 99. 7% MSP, 0.12% DSP, and 0. 14%
probucol . EXAMPLE 44 Ex-44: A 250 nlL round bottom

wo b@sh1@egii pped with a stir bar and a N bubbl ePCTHES2006/015022
char ged vvith 5 g of MSP, 50 ng of DSP, 50 ng of
rob col ‘%t anes of ethyl acetate and

sied e %%m}sq st aggiater Ehe P@mn@sltlon of the
wetcaﬁebgmrc ivads 8of mp%d@@%gi i e”[gx %58 an dthﬁ é‘fnaxb%ned mother

probucol . The sol uti on was
liquOﬂ&nldmnse wRE &7 dhaMpdl, 3.00hDSE adreld] .8 Yieprogahi ¢ | ayer

P Erae geﬁé‘tﬁ@?wﬁaiﬁ% {Weele 55 740 80 Suiil erminge ss.a%

yield §I MISPeEbrh @foblicIOHp to fHE nﬁ"iﬁ‘lt r8cdsf dTH@ﬁl%&mte%s then completely
ani c_ |l ayer contained 97.5% P 1. 2% DSP, and

amdlﬁﬂﬁ B1g, [3aftfop efre NakiCbandst2 mmf watant difiee etumg%mﬂqnm at 25°c,

ool A SR S5 Ut O PR ol v

phaseam vidshed @ith 53 nvie bEwaRA(HIE 6fkhe ud [h@rbﬁ’ﬁh%étﬁr@éﬂizibﬁ%)
nic layer contained 98. 4% MSP, 2% DSP, and
Analyfls I';B"%O(B

QEthe fingherzapis paeﬁfea@watp@%p%wailﬁ%{dD@E%ndsPS

probugdld 63% DSP. The layers were cut. To the organic
solution at 500C were added 9 g of acetone and 20 niL
OEXA A Bt B&ig.of Hﬁl_dﬁgatﬁabqlﬁﬂlm (coniamadige9l 24 VISP psblaited from Ex-

d ) %
R TR ORCT T
Vacuuﬁﬂ%t@%on-ﬁh 809CBBOINERE Thi mlx-Fﬁ’tetVJ}h% d‘?ﬁl&ﬁ% ﬁlestﬂ'iegﬁdl 981(1:]1me with

at 500C were added 9 g of acetone,
fresh lpepgerss pnd the distilation was reprateit] HeM®rwals tEerhztﬂqheé td bigain a 12 wt%

[S rect d theor gan at, 5Q0C
vse S RUERTRIRmSH: S SRR ARl R i 0 Botn R PpeebBgtion was
aboutﬁhﬁ%)fe@aﬁzb(to héeytatescont ai ned 98. 4% MSP3 0. 1% DSP, and
1. 3%M)robucol EXAMPLE 45 Ex-45: A 250 nlL round bottom

f iThe %’qﬁ?ep%@fhwt{iWSéOBltlpﬁ wga theadgatgd @5 H6h che?le\ﬂalsltlon were
added%‘rao ?é%% %a go% 5%@?1% Qnd‘@ 5 néLD(%qu l%ﬁh@gofglclglpgatog{ After 15

min tl&rmhxﬂlﬁe waobllewat mrsettleHBB. @mala?éry Siiege :ﬁfal}tzb@ Hesd dnkligis indicated
sol, U{?I on indicated 97, 2% NMSP 1% DSP, and 1.4%
the org (R COMPRREIATH L ST Th DiPaand b Sbronyse iserdng ascous

e o TS EAIgR Yok oA BB S RO
szﬁtqubwmgng trerdaydrs rapedditiondd (2401 3nehl. 0. 4(D3 ﬁ%cﬁ[ 1.02 nansl total)

ot 1 A e B i SRk ST i e
organiR!1BRY 6SMtaind 7.4 HEMSP, 0.90% DSP, and 1.8% probucol, and the aqueous layer
contained 51% MSP and 42% DSP. The pH of the aqueous layer was 6.82.

Without separating the layers, an additional 0.62 mL (0.62 mmol, 1.65 mmo] total) of 1
N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 97.9% MSP, 0.31% DSP, and 1.8% probucol, and the aqueous layer
contained 24.5% MSP and 67.6% DSP. The pH of the aqueous layer was 7.58.

The layers were cut. To the organic solution at 50°C were added 13.2 g of acetone and
33 g 0of 0.5% brine. HPLC analysis indicated the organic layer contained 98.0% MSP, 0.2%
DSP, and 1.8% probucol, and the aqueous layer contained 44% MSP, 51% DSP, and 0%
probucol. The pH of the aqueous layer was 7.32.
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aqueous | ayer contained 100% VMSP. To the m xture was
added 0.275 nL (0.275 nmmol) of 1 N NaOH . After 30 mn

W0 b@otricosgire was all owed to settle and the | ayRPeBHUSBINE015022
anal yzed. HPLC anal ysis indicated the organic |ayer

cont ai ned 97. 9% NSP, 0. 4% DSP, and 1.4% probucol, and
t Yéithowt senaeating fag layerss an asditionab- MsmIa(fel fgm%ObslP? 5 o] totall) of 1

. . | b : .
N DB SIS Sy TR 08, 8590 SR, i SR IRA o o
layer eorhiyed $8.17AVISR] @ d4%RSRragdnisl % pipbucadpmidahaeghedts RYer

MoP, . 0..2% DSP d 1,5% probucol  and_the aquequs
contafigy 39 NP oA e B SRo 9 VE RS Lo d ks of 1 HAGB e s 761

i : - i ¥ d

T s ATl SOOI g o) o
of 1 NSpOHapassaddgdand the niRtuce wasstirsidsat SAYT.c AL viedysis ipdivated the

. cont ai 9 P 2% and 1.5% ..
organl R <SS AN DYSYeD R iR BEnGob 84 Biaaveous layer
containe@S8%evISP ppédewdgPa stir bar and a N2 bubbler was

ed wth 5 g of MSP, 50 ng of DSP, 50 ngy of

char
, go ept anes, g of ethyl acetate an
EXAMPJB%/&& 10 f h 35 f ethyl d

1 f . G ' f .t ti

L L A ERS S 4l o
was wasleddueith 19 g€ watdruThe hayessvdre aite A He@rgdiic ptitde Rk theh@harged to a
20 el R BB S Sttt
60°C @'ﬁo%hﬂg?.\/\%e Tl Bre A HREEMD it Afhitth Blun: with %[Sisﬂ‘ﬁepi’é}{%s and

stirred for 1 hour. HPLC analysis™indicated t
the digilpéinn wab tepeated o Hieplianesow &thevaddse to dbia DSPwt% MSH s@ufion

(155 PR S B OB B S e s

relativiNa@kbtaftist er 30 min the m xture was allowed to settle
and the |layers were anal yzed. HPLC anal ysi s i ndi cat ed

t Aae dFakiecacidhentanes sokutine wag thendeasidto 508 Tashe salution were

vt L ORHE b SRS GAHERY, b AR A e

min theahixtire wag hlloLEGowett R aad dedlaPers wefe 8800 cHRNG #A1y8s indicated
of .0, 5% brine. HPLC anal ysis_indicated the organic

the orgapjelayergiRpiitiedd 75 o SIS RAEH9%0 DT, mibl 6% nrouadsand the aqueous
e GBI RIS WO BRRRTL P SERELIN, SR, ond

Withoat sép@tngwiredayedsed afdigiondl (e6Eindi(©.6220mol, 1% n@bElotal pefd N
NaOH5 0P Wil et Rios g oo Gy oHP LG, Malh e dndieatssbghe organic
layer ddatindd FWRRISP, AMHoA DI, BAO Y69 probucol. The pH of the aqueous layer
was 7.04.

Without separating the layers, an additional 0.207 mL (0.207 mmol, 1.45 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 97.5% MSP, 0.52% DSP, and 1.85% probucol, and the aqueous layer
contained 17.2% MSP and 72.9% DSP. The pH of the aqueous layer was 7.34.

Without separating the layers, an additional 0.413 mL (0.413 mmol, 1.86 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.1% MSP, 0.18% DSP, and 1.66% probucol, and the aqueous layer
contained 29.70% MSP and 63.18% DSP. The pH of the aqueous layer was 7.73.
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EXAMPLE 47 Ex-47A: A 500 nL 2-neck round bottom fl ask

equi pped with an addition funnel, tenperature probe
w@naeMPsoBRIbDI er was charged with 40.0 g (77. 4 PamU$2006/015022

probucol and 80 ni of anhydrous THF. To this solution

was added 78. 8 156 ol 02 e
i yaeEgHES iCH'inrngﬁq‘S (OF GR&1G f‘r?hﬂﬂqpﬂ aéé O@Wﬁreaa‘dfiﬁq &4 gpfpcetone and
0 I 0 o
55  SAESKBERE! BOUCARIBS AL RPHRE RO, Sl Isp, 0.07%
DSP, wad 1 dyusvbetol,and tHeGiqmaousdagariconiaoed 66 Y8MSPgn 8% %‘IDSP The pH
fih mmol i 1 eg%ﬂwcci ni c anhydride in 85.9 g anhydrous
ot theggpequs Jayeq ¥ er 30 nin. The tenperature over the
EXARAdiE gon was nai nt ai ned between 40-45C. After the
addition was conplete the reaction mxture was all owed
d*?xS‘iQ r 7167 g 9f thejonganisnlyisins(cogtaiamas. 7 a MR ebtgsedifom Ex-47B

nd 2 o pr.obucol e react|
was ifSier i, Y1 0P RoP i, TR Rt et o THE bR o ioHGas g
chargéﬂ fdQ 25061 #4urdl biein Aadkemdabot®/85he Ablvelit WoreefidQaTHy vacuum
he reaction m xture was cooled to 200C and the phases

dlstﬂl@\mréatsﬁé’pg (33 0mmb e The griniuze Wasdifutodhio thaerignalialymeyity fresh

s SRR 05801, ERYRAIER BT RIS, B6ERT Y12 e vise

solutid® (1821 ma ). I}(Em‘mdlifsmfndﬁ:afddPthﬁthaﬂﬂyﬂd&@tat&coﬁéerﬁﬂ%m was about 3
o, 0rine. The reaction mxture was stirred at 200C for 30

MA’rﬁIalth‘éFfﬂh‘?pFPéleFayers wer e separated (aqueous |ayer pH

WgHe MSEHree Jﬁ@h@ﬁtgﬁé@'sﬁldn%ﬁ%asm HeRRAGH 56, eljo Hf% sgallﬂ?oﬁ were
g by distillation at C. After charging 115.

addedr%rg efaestoned bg 9&AiSYo blalyee andv $2 eoln (@62 matadpof bNQ@a(ﬂ{g After 15

o TR B e o 1 By
the orp@fc BlyeméontAaa E %MD PADSH, ahd €J680OfroBitol, and the aqueous

additional 1 hour. The sl u”}& was filtered and then

layer gerdaiaesl $3% I%M%R)algi b1% A ThepH ofiibe emtecnkleyeraxasmehed a

S f al 4

S FPEe P W 08, ARLROE 2 o R 2 o o1
N NaGH. V%MEH wllﬁe ﬂ%rﬁﬁ&lrawis Birfd zﬁtTS‘Ob@C APLARAd]Ys$ fadidated the

HPLC of the filtrate indicate 1% MSP and 99. 7%

organiy TogFs ppiatigs 0478 MAD, 0 1Ve0SE, ek @meoleam {pagueous layer
0 h 57.4
Contal\gb%?o%}é\g;g%gﬁ)g%/l um Sa#l\?pﬁ%??lae%{ u%% 1g}l;]a?nl ng vva: er and

h &pittare sopactih g itheeldydrs, cim aditidh 4L 0.8 2wl (6@¢3 atrrol( 266 nfinol total)

th dded _and. t he result urry was heat ed
of 1 1N Gresiie RS 8 Thatite iR s R O kB o halai ticated the
orgam%ﬁ%e@ @Qntaﬁlleﬂi o8 Q% Mﬁ?’og 5% f/ﬁ!‘)@? | ddariy7 88 I'Jb'lll}%le&%jﬂlé Bfueous layer

then rinsed with et hyl aceta
containehpdsiNIED ﬁn‘bﬁO%I{éSP The pH of the aqueous layer was 7.69.

Without separating the layers, an additional 0.413 mL (0.413 mmol, 2.06 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.0% MSP, 0.10% DSP, and 1.86% probucol; and the aqueous layer
contained 59% MSP and 36% DSP. The pH of the aqueous layer was 7.89.

Without separating the layers, an additional 0.413 mL (0.413 mmol, 2.48 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.1% MSP, 0.08% DSP, and 1.77% probucol, and the aqueous layer
contained 82% MSP and 16% DSP. The pH of the aqueous layer was 7.93.
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wet cake by HPLC was 5. 8% MSP and 94. 2% DSP. The
conposition of the conbined nother |iquor and rinse
wo®6AT60390 MSP, 1. 0% DSP, and 1. 3% probucol . TPET/US2006/015022
estimated weight of MSP in the filtrate was 28.0 g
(45. 1 rmol) assumng a 58.4%yield of MSP from
EXAW&%% |, uptothis point in the process The m xture

‘ﬁ@-éd’}@ nACORLR Ekﬁé{mﬁ%!oﬂk{nt i %gu@géid &}9;? achtign Qfnnd, N
and 42 L of water er s mn at
tempe%ﬂ;e protee ajecuDbE ase chaged @ith\80d & (IISIS Gnﬁmb]) prabyueloms 160 mL

ooty THTT | ROSHE Rotefo s adkdeg o7 . i1d raghlade Hap6r0 M

bemy%%&ﬁhﬂ@&ﬂbr?de@ﬁ S ER) at sORRL Vit fhaPihe Wxﬁ%r%ret V& ﬁépﬂ@étween 40-
s1oC. IoAganl c phase indicated 97.0% MSP, 1.0% DSP, and

pLibe pddifisn wagcomnlegthy tehperhrooifhnimxtsn was aﬂnusted to 41°C

ot RS S0 RE B S12¢ lfhaso s

added@fvet 303m$19| mﬁenmaﬁme BVMaHe BYdiNGEWaSndintdihdd Wik edh A1-45°C.
6Q0C The m xture was diluted to the

After @eiaéﬂ&lan WA ICQW@IW thy r%cégh nHefpravesaliomediiaetir for 45 min. Analysis
O cn b S A AB3% B R0 28 riiBardr o anal yo1 s
i WHe oaatibeh WHmd;uembBedéimb shheeddittonce98eNG (3irmol)@s 4 N HC1 and
145.2 38R et 3t A S SR 0 ey ReAisiay @t Stcsooked tpRE°C and
the phﬁﬁs h%eér@gbr;])‘gﬁ'&%(s gﬂ%ﬁﬁ%%@% fzbyrgrrn\g{is \955?1{3&’ &&Ilﬁa%-l ggoﬁatg‘ 5[%/96 organic

layer whswashed isscond dimewith 1 6@ ged Wtatﬁrs élnalyels aydRIE of thgerganic phase

a IS i d the organic
4203 aﬁlw%s%?éﬁ%eleﬁ’@%%%@ B PRIl 1 ot
pEszlmml 119810 e @ ARUB IR bt G RIA ﬁ-?@/w%&a@glé& to a 250
27% DSP. The pH of the aqueous | ayer was 6.14. Wth

mL rogadhptiam fgsk mi they Beated *aﬁh 8di g (36rR4Iimmod bE Sr?{N(a@mm 45 mL of

0 ) T et IR B8 L1 3

27% prdtaicol, gadite alqﬂ@tﬁl’s lsentaitiacd 95% MM 882:9990. OBR, in@Hhe
1.8% prohucol, and the aqueous |ayer contained 51% NMSP

aqueo‘éﬂ&YQFZ%SE?S@ The pH of the aqueous |ayer was 6. 82.

E L t separatl ng the |l ayers, an additional 0.62 nL
1.65 mmol total) of 1 N NaCH was added

V\EK-ISé tlﬂé sm' gxdfitheomgasic sviutive dbiained Gm EXRIOA ‘&ﬁlﬁd:haﬁg'ﬁ to a250
mL rogﬁotgwg gistl%%dgﬁ%g@%agqc{ aéﬁé 1 ??g&%ﬁéﬁé@ggﬁ |02%A) é\INETIZOH and 45 mL of
10% brine. HPLC analysis indicated the organic layer contained 58.5% MSP, 12.2% DSP, and
28.2% probucol, and the aqueous layer contained 39.4% MSP, 44.0% DSP, and 14.7%
probucol. The pH of the aqueous layer was 12.93.
EXAMPLE 52

Ex-52: 112.03 g of the organic solution obtained from Ex-50A was charged to a 250

mL round bottom flask and then treated with 16.0 g (67.83 mmol) of 5 N NaOH and 45 mL of
10% brine. HPLC analysis indicated the organic layer contained 58.5% MSP, 12.2% DSP, and
28.2% probucol, and the aqueous layer contained 57.5% MSP, 16.4% DSP, and 24.5%
probucol. The pH of the aqueous layer was 13.35. '
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cont ai ned 24.5% MSP and 67. 6% DSP. The pH of the
aqueous | ayer was 7.58. The layers were cut. To the
woeer@ani®3sol uti on at 500C were added 13.2 g of PEADESINE015022
and 33 g of 0.5% brine. HPLC analysis indicated the
Pg%m ¢ layer contained 98.0% MSP, 0.2% DSP, and 1.8%
and t he aqueous | ayer contai ned 44% MSP, 51%

Di%.saan@ls’ Qoniuieatic TPl Bhed BEnABUSIMS LAl via

. 32. Wtholit separating t ayers, an additiona
dlstﬂlm_or( 4.700C tonsimove Hstetralntdrofutzal a)ldolﬁenldll\ltd‘da\@ﬂl eystared de the original

th 1 Xt t d at C IS, ..
volurfi gﬁf&?%l@l%%%‘@}%ﬁ‘fﬁ%ﬁéﬁé{@c%Me%ﬂ 365 wmeaNehE A ied 0
the orkithl voRehelw il i '\%ﬁﬁ&éu CPle redi¥end & ﬁrr?%@ eHSled ﬁyﬁﬁc and ﬁlte ed.
cont ai ned 39% NMSP, 56% DSP, and probucol. The pH %

AnalysisdydRlelc 0§ theay@qaak\mgdwat@cl@ %VM‘EB,L&8‘VS &y and Ko lpmi)ucol and the
fitwatp BRed B MIRE SRR B sl 1 Pyt R TR sBobenced i

fresh Bépt:irree dt 50°CHP ChotRind fnaddy s\ma 1R by GH 160 ofih@ Vet @B iifdicated 22%
a er contai ned 98. 6% NMSP, 05% DSP, and 36%
MSP |c7rle{b13§84 and ¥4 prohucely achine ﬂltaa};@ pom@tn@@ﬁédvl@m ARDSHdnd 33%

%
o S5SN8 o £ TR
AnalysadyiaRILE _df thietvetdske gnd)éatwhl & MSh et @4es BSe Mae Elitates were
combiigf o eteie VA S, AREH | PG (bt MBS 3 e cAnelysis
by HEDC ¥P6s Witdlics tdidapdd m%tMﬁ@ qcs%% @Hﬂr‘g)s% § %Héel%wtﬁe filtrate

was diluted to the original 'volunme Wth f ept

contaigad 1 6% aP - #‘VOIB@'?,(md\&A% prepecai.ed Hept anes was t hen
XAlgl%idsio obtain a 12 wt % MSP solution (15.91 nmmol). GC
ySis indicated that the ethyl acetate

C mmnt 1/30F 01 orBdi @&skiontobMified ROAENEOB /a8 BEIRAGSHed by
P free aci d/ heptanes solution was then heated to

dlsﬁllsw@t 9%3 pkthen ﬁﬂvfﬁéﬁp the osigingherlumg withoblugoet Afier agite gf 50°C
o iy DO R B BB

MSP, 198 3&% ESRlané Oclieerd ymbdcolglwé;@ygfs@ngwls% bggie(iﬂDtéﬁd nidi?ted 6650/5%
r [ r containe 7. 2% NBP % DSP, and 1.6%

MSP, 3 %@@%Iangﬁﬁdpfﬁ@ byeRleous | ayer contai ned 65% MSP and

EXAMPY®REZ. The pH of the aqueous |ayer was 6.14. W thout

separating the layers, an additional 0.62 nL (0.62
mEstSS: 11/2 of oo ganat slytionf obtdihddafEbin dias S hode conobntrated bie

distiltfhios'a? ek B B85 B th3 S Sinal Tarima natShens. "k Ak at 50°C
for 1 hour the resulting slurry was filtered. Analysis of the wetcake by HPLC indicated 2.7%
MSP, 97.0% DSP and 0.4% probucol. Analysis by HPLC of the filtrate indicated 64.6% MSP,
3.3% DSP and 31.8% probucol.

EXAMPLE 56

Ex-56: 1/3 of the organic solution obtained from Ex-52 was concentrated by

distillation at 90°C and then diluted to the original volume with toluene. After aging at 50°C
for 1 hour the resulting slurry was filtered. Analysis of the wetcake by HPLC indicated 1.4%
MSP and 98.6% DSP. Analysis by HPLC of the filtrate indicated 66.2% MSP, 1.4% DSP and
32.2% probucol.
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| ayer contained 97.7% MSP, 0.79% DSP, and 1.40%
probucol . The pH of the aqueous |ayer was 7.04.
wahouo3separ ati ng the layers, an additional BCR0S2008/015022
(0.207 nmmol, 1.45 mmol total) of 1N NaOH was added
whi |l e the mxture was stirred at 500C. HPLC anal ysi s
EXAM%E:ﬁ?ed the organic Iayer cont ai ned 97.5% MSP, 0. 52%

co nt g é’zh 1&5%% /&{%g% élﬁ!}lg Bg@%gg%ﬁ#ﬁ? %ﬁl ﬁ%’sed'orﬁxcentrated by

distillagoreat fX)°C ay@themmlsluﬂéd3d the\birigal tvomefeawidt hepjjalteh Aftayging,at 0°C for

1 hougfh %%%'@3? NS aa %ﬁaf% &ﬁ%éﬁ’t%ﬁé’%w*%ﬁaé‘e\%é’wr? Fli“{%%atga‘{ 76% MSP,

19.89755%6. anthfLﬂ, ftﬁJuM&' %ﬁ\ﬂags%m@l BALERE Ry mﬁateqn&@éftea 32.0% MSP,
cont ai ned 1% VBP 18% DSP, and 1. 66% pr obucol,

013‘Vaﬁ)c$Ptﬂﬂd65(ﬁ?{’eDt®bu¢<dyer cont ai ned 29. 70% MBP and 63. 18%

w2 B e kRN G T o dP dO R Euene and

the reddltifl Sispa®finOones BWackdab 50°@f AGebPhdirithesushtllsfondna f18drsd.
i ndi cated t he olé_ganl c layer contai ned 98. 0% MSP, 0.07%

Analysisporf thgyetealeprg bGu@@pate%a%tMSPa&%/em png/@B% probucol.

L X iy

EXAMBIANE8 sol ution (containing 8 78 g MSP) obtained from
hed th 17 % brine, The | ayers
%xegghm%w%ﬁ%ﬁ%@aﬁwp éoléla%gbfaﬂw g 151 mwg@%en@rateé by
d1st1112‘§(91 Rideed et thel gﬂﬁf?ﬁ‘t(@ bhRItiAnd v@l*ﬁﬁiétwﬁ{ Reptdne! @g’&eéa%@% 61t 0°C for

sol vent was renoved y vacuumdistillation at
1 hounthegysuititgeslurywas Bltoved. dinblysiedf tie WwéteakorbiydiaC indiéaiedes2.0%

st S LR SR o v

andggqb fobiicof.14. 27 mmol ). GC anal ysi s i ndi cated that the
et hyl acetate concentrati on was about 3 w% rel ative

t 8ixheii:aR e of thereetvale dbtaieedaizon/Brepihmas a@dﬂélgp g@ mibstpduene and
2
the reELnﬁ 3&@% t@asquteg-[g é})ﬁl %gérult 6}1\1\%%%%18](0%1 W%H%ﬁ%

Analy@fs omld\ia@htkefﬁycmm%drbmd 3&3% MEBJ 668D, |aﬁhm0l% grobucol.
settl e an zed. HPLC anal ysis

d the |ayers were a
Analy3 s ARG of 6 TR g el 7. MW B het 5P EEs posbosob
EXAMPTE 3¢0d 1. 76% probucol, and the aqueous | ayer
Cont ai ned 83% MBP and 17% DSP. The pH of the aqueous
I WAlval;/ 3efhe or\gﬁltib soltitioe pbta'mbﬁ Iﬁgrrt be-5R ayBsiconcadtrated by
of

d1st111at10n at 9%[’18anc? then dHL te<(.l 90 ‘Sae ongmal vgiu mIPheptta%teaLXfter ag1%1g at 0°C for
1 hour the resulting slurry was filtered. Analysis of the wetcake by HPLC indicated 83.0%
MSP, 16.9% DSP, and 0.14% probucol. Analysis by HPLC of the filtrate indicated 99.7%
probucol.

Ex-59B: 2 g of the wetcake obtained from Ex-59A was added to 10 mL toluene and

..L

the resulting suspension was heated to 50°C. After 1 hour the suspension was filtered.
Analysis of the wetcake by HPLC indicated 12.5% MSP and 87.5% DSP. Analysis by HPLC
of the filtrate indicated 96.7% MSP, 2.9% DSP, and 0.3% probucol.
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N NaCH was added while the m xture was stirred at 50C.
HPLC anal ysis indicated the organic |ayer contained
wO7Z0062adoBP, 0.51% DSP, and 1.67% probucol, andPe€1®S2006/015022
aqueous | ayer contained 30% MSP and 62% DSP. The pH of
t he aqueous | ayer was 7.25. Wthout separating the
EXAMR] & g an additional 0.413 nL (0.413 mmol, 1.65 mol

t Md 08 oEtheNR Waﬂ’gﬂ 6l e 52% )Qaﬁ cgné’é?xﬁated by

stirred at 500 HPLC anal ysi s 1 ndicat e organic
distillhtayreat 908N tiad thedl d08ied % sR3iRinbE Yo1DBR, witndortropPcetate. After aging

w25 Qa0 Rl RS RSP NE AP BB Ml el
mdmasz&mg%tmg 921@%'1?8&35&1 0. @% IﬁrGE*\hJo'l ORgklyds $3 3pTic &ﬂhé kﬁnate
2. mol t ot al N NaOH was added whi |

lndlcaﬁft@(@ﬁ,l@% M&B, 3%y 325Q%(DIOWDE anal ysi s i ndi cat ed
XW/E ani ¢ | ayer contained 98.0% MSP, 0.10% DSP, and
grobucol and the aqueous | ayer contai ned 59%
-ara di/3 f@%ﬁa%? anl o liibOSbtaiRed BEMEDLST WaY 86nd8BGatéd 89-
W t hout separatl ng the | ayers, an additional 0.413

distillgigongat §0prand then ddutecto thesrigingl wolume witGspriaRyleediete. After aging

o I a
ot 25T Enp IR SHBY PG s ot T RRRe BT 55,
indicaRaF). 7%d SR, Wﬂ%mﬁbmﬂﬁd ZV@TdbﬁdtthAﬁalgﬁs!fo II-EPleh ¥ of the filtrate

2% an 6% DSP. The pH of the aqueous

mdlcq%%sﬂéﬁmsg y%%ﬂvpldél E(omxotsal. A | L 2-neck round
EXAMPIe f | ask equi pped with an addition funnel,

tenperature probe and N2 bubbl er was charged with 80.0

g Egi®s Hﬁr@f)hewmmsﬂlummm&ﬁemﬂomm)aﬁh ywds oorsefitrited Ep

dlstﬂl%t?%lsﬂw ot e AR B P GRS PR 5o Giro g Heather aging
at 25°CTat 1 h&\@ theraekial WheryWass fHRRdd. DRI REN.Ale wRiGke 6\§ HLC

the addition was conplete, the tenperature of the

indicaiRdd: TrMNBsI Gl F3YR @nd 6.4% proinedla Avelysisiby I C v i fijtrate

mdlca@e]dhé%msg’}]—?;:j% aéﬁ‘igb Brnd gbcyﬂ‘nr I fjeTlh(re] t1 grSTpgr ature

EXAM\PQJEG;he addi ti on was mai nt ai ned bet ween 40-45C. After
the additi on was congl ete the reaction m xture was

afdide & & 8t dejvyetqabe oatgingd fronnEat 74 wangddepiel ) mdi sepreny!

e e
cooledfo 25°C] 446l 1dnar dutBfiRergd.oAnsigtie of e Wiledo B¢ HAIC ﬁ’fdldalt‘&ﬂ 18 8%
s, 5 Bspestis 4 Shcvortial Avlyegs BRnPLC osjbs hitede wamied o4 Misp,
1.0% BEPhankEh g ébyedt. er . The organic
EXAMPLE 64

Ex-64: 2 g of the wetcake obtained from Ex-58A was added to 10 mL isopropyl
acetate and the resulting suspension was heated to 80°C. After 1 hour the suspension was
cooled to 25°C, aged 1 hour and filtered. Analysis of the wetcake by HPLC indicated 3.8%
MSP and 96.2% DSP. Analysis by HPLC of the filtrate indicated 98.0% MSP, 0.5% DSP, and
0.5% probucol.
EXAMPLE 65

Ex-65: 2 g of the wetcake obtained from Ex-59A was added to 10 mL isopropyl

acetate and the resulting suspension was heated to 80°C. After 1 hour the suspension was
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| ayer was washed a second tine with 160 g of water.
Anal ysis by HPLC of the organic phase (420.3 g)

w0 paboaatossl 57. 4% MSP, 12. 4% DSP, and 27. 7% pr obCuk2006/015022
Ex-50B: 119.72 g of the organic sol ution obtained from

Ex- 50A was char ge o0 a 250 nL round bottom fl ask an
cooleq fagp°Ey w@édhwgﬂg ﬁhg@dg Anglysiz of theovgtcale by III?IP@WI%@ 5.8%

e 0814 26 RNy IR G s SRLEVANES, g e, o

0.2% proboeaol , and t he aqueous | ayer contained 15% MSP and
%0 . The pH of the aqueous |ayer was 7.69 EXAMPLE

EXA@%@‘?gl 110.81 g of the organic solution obtained
f E0gdRe- A0AL Vagck %\ﬁﬁ%ubﬁl @as}% f'egu gizecf 4R qn Q@&h@ﬂhﬁh@ﬁ K

and then treated with
tempeaatareﬁommzdiam%baﬁnwae ChH@B.@Ndh&IOﬂsg €155 nnimohu)ecd)uchland 160 mL

of antHB irm E s SRALR Rl el il Bt (15 Fohb i) S62.400

benzyNﬁ&gneéiﬂnﬁ%lcﬁﬁﬁ 1n&f}ﬂ? dudiVe PAOAE Mo tenk; aﬁ)ir'é ﬁﬁs kepfbetween 40-
gueous | ayer was 12.93. EXAMPLE 52 -52: 112.03 g of

S1°C.t ﬁﬁ%@@ afdision giag cownletshthe traperpiusne ke SOMUREacahusiestto 41°C

and a %(% 18‘01?6319167“65 é WP&? Pg&)@@éﬁ @%Qntlg?%t ﬁg)g}woﬁshTHF was

addedbmenfeo nﬂPL’ﬂwm:ﬁipﬁm‘EQe iometi thaa@diublhezg@ngﬁmlﬁed mé%eﬁ 40-45°C.
ont gi ned 58. 5% MSP, 12.2% DSP, and .28. 2% pr.obuco
After Hhg pdgion 33 Eome\ts iereackin amate o 4Rviegio Sipong) pip, Analysis

bymmﬂlnaﬂcaé%sﬁfs@)@m 115@91)@@ aﬂﬁ 2*8*259 BEoss |ayer was

Ex- 53: . e organi c solution
oﬁharﬂa@@on W@Sml@ncmﬁﬁbw\ms sb@nahimqrmfé@ X/g 6370 ratoiol)| cd i N HIC1 and

tetr dr of ur an .and then di] ut
1482 S AT ot 30000 o AfE bt Qe cHeie mFEe ety 20-C and
the ph8ds Wdr® Bepbite @ PRI LrERIE RVES @&Waﬁl@d it 160! LsBy Aty 7161;2',Q>rg'c1;n:lc
and diluted to the ongl nal vol ume with heptanes.

layer wasswpshef g se¢amdrtimeuyish d 60 Bod wiater 5 e@@lyaxs byfHPE@péthe orgamc phase

(423. 78@'11)@&% (%A) pllr_ﬁgut’:o}t ﬂ‘%ﬁ aﬁ1§3]81' tggo of]r?z: rl\gg 6?122%

MBR:66B: 504703518, o falslorg e polatioie Slbtamaﬂ @roWﬁEﬁ-@GQ %@escharged to a 500
susgended in fresh heptanes at 500C for 1 hour

mL roppq betory flagnand e trggted witle 160 g (6 ]\%éﬂ@aléé)f S M&H’éwd 100 mL
of 10*% %ﬁ%’%ﬁ?ﬁ% %W%ﬁmgatg@%gw 3y§%@/ﬂta‘i&% S8l do, M 11.29% DSP,

and 28.6% probucol, and the aqueous layer contained 22.7% MSP, 67.6% DSP, and 7.6%
probucol. The pH of the aqueous layer was 7.86.

Ex-66C: 1/2 of the organic phase obtained from Ex-66B was charged to a 500 mL
round bottom flask and about 2/3 of the solvent was removed by vacuum distillation at 90°C.
The mixture was diluted to the original volume with fresh isopropyl acetate and the distillation
was repeated. Isopropyl acetate was added and the mixture was then cooled to 25°C and held
for 1 hour, and then filtered. HPLC analysis indicated the wetcake contained 9.3% MSP,
89.4% DSP, and 1.1% probucol, and the mother liquor contained 64.7% MSP and 0.55% DSP,
and 33.8% probucol.
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probucol . The wetcake was suspended in fresh heptanes
at 500C for 1 hour and filtered. Analysis by HPLC of
W b@omstossake i ndi cated 16% MSP, and 84% DSP. TPET/US2006/015022
filtrates were conbined and cooled to 50C with
stirring. After 1 hour the suspension was filtered.
EXAMPLEKGT s by HPLC of the wetcake indicated 86.0% NSP,

& BT D ot thiB DR SBlainddor 15608 h&Lfrscd o 00 m.

roundBbtibxr Ttk aid 3baft 2V hef the gcﬂmm wan lrethowwd bg,bstaahmﬁaﬂis‘tiﬂlamn at 90°C.
ntrated dlstlllatlon at

Ex- 50B 0C, .and .
The ryikaFe P e 100t RESBAY ‘@ £ 0I5B s B Qe Tation was
repeat%ﬁt Fl;e})\%gés!"\gasa&dd%@% ﬁféfm&ni?@%s g c[)@l%% hd Sq@ov%lr Y 'Ho¥r and held at

tered. Analysis of the wetcake
5°C forridlcma,t@d therbHitdvEPR, HOBC39IDSP indichtd the %qlnakb uemthlned 76% MSP,

950G B354 g U Y e B SR e

probutéle organi c sol ution obtained from Ex-51 was
concentrated by distillation at 900C and then dil uted
t Ext6v8B: oFhgyivetghkeaitained ﬁ:pmiEx-éT’me\rae hegied gy isepyopy asetate at 80°C

C vvas filtered
for 1R (R o 257 bR 2 B2 Bl s Bty e
analy§y 1&%&%3%@%’[0@1«48@@51&@1&8% Mmml%DSPledHP&% p@6buicbE and the

filtrate indj cated 64. 6% NMSP 0/%DSP and 31.8%
mothqs igBeFGIaited i M3pand .- 6% DSY, @néf’:‘ % PrebBsdani c

XA@?‘L Wm obt ai ned from Ex-52 was concentrated by
IstillTation at 900C and then diluted to the original

viilxeofe 2618 g of tlnermegani\f solirtioagibragnelt fr&GOER-6G@A whs bisarged to a 500

e b S AT Sf0 53 S92 et nd 00

oflo%'wnhé SUPIIYartd ?sﬁ 19&1c5t'a& tHel drgaﬁﬁé szn@ﬁ&dsgwmm 5% DSP,
4% DSP and 32. 2% pr obucol LE 57 Ex-57A:

and 28 A% prp@m,candélnmaqumu&ibmlcnmdlﬂed 69X Mg 2% DSP, and 5.7 %
n db tlllatl at 900C and then dil uted

prObuf?C)l ?ﬁ ngn q)ﬁe%ﬁ ﬁ%%\stlg%ﬁem ane. After aging at

EXAmQI«I@EU 1hour the resulting slurry was filtered.

sis of the wetcake by HPLC i ndi cated 76% NSP,
1@X lahd-necksgunddustten flasksanipredswish appddition fimel,

tempe@éthlle p%t?e Arﬂl% C@L{b%?er s %f{ﬂrggjmth 80.0 g (155 mmol) probucol and 160 mL
of anhydrous THF. To this solution was added 157 mL (313 mmol, 2.02 eq) of 2.0 M
benzylmagnesium chloride in THF at such a rate that the temperature was kept between 40-
51°C. After the addition was complete, the temperature of the mixture was adjusted to 41°C
and a solution of 17.0 g (170 mmol, 1.1 eq) succinic anhydride in 181 g anhydrous THF was
added over 30 min. The temperature over the addition was maintained between 40-45°C.
After the addition was complete the reaction mixture was allowed to stir for 1 hour. Analysis
by HPLC indicated 56.6% MSP, 10.7% DSP and 30.1% probucol.

The reaction was quenched by the slow addition of 98.1 g (370 mmol) of 4 N HCI and
148.3 g of water at 40-50°C. After the quench, the reaction mixture was cooled to 20°C and
the phases were separated. The organic layer was washed with 160 g of water. The organic
layer was washed a second time with 160 g of water. Analysis by HPLC of the organic phase
(431.25 g) indicated 56.6% MSP, 10.7% DSP, and 30.0% probucol.

67



10

15

20

25

30

0.13% DSP and 67.6% probucol. Ex-57B: 2 g of the
wet cake obtai ned from Ex-57A was added to 10 nL

wo edoaen®3aand the resulting suspensi on was heat BCI/U82006/015022
5Q0C. After 1 hour the suspension was filtered.
Anal ysis of the wetcake by HPLC indicated 17% MSP, 82%
DEP-69B:d2 5. 398 of Bisesnic suhaliqrsotiaingd SPMEHHIA NS charged to a 500

.o 85 A O, o 0

of 10%Mritel GTPIAbarenlysiintlicaed @e&gmﬁ@&y@pmﬁm«f@sceww@ 10 6% DSP,
distil]ation at 900C and then diluted to the ori

and 3,0 Ryl Pt B ARYacongineg TR 81 65 o0 I b b of
l1gr was filtered. Analysis of the wetcake
the aﬁs&%&%&%ﬁilggﬁd 82. 0% MBP, 17.0% DSP and 0. 5%
prlbb laysts weneabi/aidsheyrgaRic@hase whsecHardetltat 0D mili romhé Bottom flask

o S A O P IS s & i e mixr s

ditutet 96 HRNRI Vélhﬁlerv@ﬁyﬁéslh% BHSPSNSMEe GleYﬁﬁtlélﬁﬁﬁseI@p@a‘?ed Heptanes
500C. After 1 hour the suspen5| on was [ tered

was adgiesl tp fylabwetghéoﬁ\klt(b& kéﬂmwlmy@ophwg toeaneldememp@mm and then

5°C t}g 51{91 %1 d O 1% gc{ 1%; %@Br al?f' @Mrﬁ%pl{? HPL y§¥§ 1n&1c§ed the

Wetca[ié obnginkd S’EM\MSE $9 5D SO Aind 1.6 hobubsl, @Lﬁ(ﬂt‘h@lmtrate contained
ol ution obtained from Ex-52 was concentr at ed by

OI%M%Rﬂq%%ﬁérPr‘éhucgb)C and then diluted to the original

XAV with heptane. After aging at OOC for 1 hour the

E resLu t(l)ng slurry was filtered. Analysis of the wetcake
bEXHRAC Rhidz gbé thel3g0136 m&t;lonlnﬁata%djﬁ?&n Emd9& W Yharged to a 500
r gbucol IS e filt |ndicated

L.« Bof i ls e ek st it o (sBhig oD o Bloht 100 mL of

10% SriRMEPEO Mhyesinaded ddor Pb&ﬁaﬁe@%ﬂg%fb@sp 10.6% DSP, and

resul ti ng suspensi on was %eate to 5Q0C
30.6% h@bgmlpmdsth@mqunass Fay¢rtcontathed A3a4% MSP aid T/ %0RSE dibe pH of the
HPLC 'ﬂlgg ated 12.5% MSP and 87.5% DSP. Anal ysi s by
aaqueofllotyad FEbT| £r aia ol cat 00 96, 706 NBP, 2. 9% DSP,

ante ay386Wére RUCAld tHXGRkE pﬁ@seﬁ%amlargul:%o 2500 Hﬁ, Rﬁlﬁéﬁbﬁom flask

sol uti on obtained from Ex-50B was concentrated by
and abfjug 2{3 9fhe snivent vasnaneed bytveauuh distillatiamattINeCoThgmisture was

dilutey % Hl'g%n*gir}ai] Vé)lﬁﬂf%r\&lﬁy fres%ch%i)f%}lgs an%fthee Elis’aﬁeilt{]o% was repeated. Heptanes

was added and the mixture was then cooled to 5°C over 1 hour and held at 5°C for 2 hours.

The resulting suspension was filtered and rinsed with 200 mL of heptanes to yield 60 g of
MSP/DSP salt wetcake. HPLC analysis indicated the solid contained 81.4% MSP, 14.9%
DSP, and 2.9% probucol, and the filtrate contained 0.2% MSP and 99.6% probucol.

Ex-70B: 44.77 g of the MSP/DSP wetcake (containing heptanes and water) obtained
from Ex-70A and 225 mL of ethyl acetate were charged to 500 mL round bottom flask and
heated to 70°C and held for 30 min. The mixture stirred to 25°C and was held for 1.75 hours
and then filtered. HPLC analysis indicated the wetcake contained 15.8% MSP, 83.9% DSP,
and 0.2% probucol, and the filtrate contained97.7% MSP, 0.6% DSP, and 1.3% probucol.
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at 250C for 1 hour the resulting slurry was filtered.
Anal ysis of the wetcake by HPLC i ndi cated 0. 8% NMSP,
wO09X DI and 0. 2% probucol . Anal ysis by HPLCPOF/US1966/015022
filtrate indicated 66.0% MSP, 1.3% DSP and 32. 0%
robucol . EXAMPLE 61 Ex-61: 1/3 of the organic
E LE 7bn obtai ned from Ex-51 was concentrated by

VR SR g sa A Reh it iy fich MEpRL R R

tempei:athmmroﬁdrﬁldﬂ‘gﬁbﬂbﬁsll_dﬂ Qvas Ighargyd \gﬂg 20id g memnnﬂn)qiry%ﬁcﬁl @%d 50 mL
{ an

o anky 5 T o s KGTAITGR P SHORSE BT (TR mhmph Paheg) of 3.0 M

methyhﬁg%%%ﬁlﬁijc}ﬁ i@ME: o Qe Egg 114 ﬁlegtgméélh REORHER o%rt betwegn 40-

LE 62 Ex-62: 1/30 organi c ution
50°C.f Afen thg additiomwas ovroplete; ﬁieetetnpqratﬂlrsoﬁ thé atixtore was Ed to 41°C

and a 860G 0 ¢ LIS iy 155 Sakletifie Rt W HRBRRGS THE was

addedSovef 3/mdRSThI ﬂeﬁ%%ﬁ%ﬂue &ﬁﬁh/g’ﬁie%d@lftloh *eveas\f@ilﬁaﬁl%d Bafm)éé’ﬁ% 45°C.
i ndi cated 2. 7% MSP, 96. 8% DSP, and 0. 4% pr obucol .

After fheiddision viny cpmpltothereastipn mixtaresvisalloveeddol smgfgs@g mpa’; 45°C.
Y 0
oy R T P, i BRI G %

| Shpraapyin we:edp&hehﬁw thb slofegidltidnef 23659 B84 MINPSE 4 N HC] and
heated taq 88%)5: After 1 hqur the suspension was cool (gd
43.9 g of wateyat 448 L1 Adlst theghgngh, F}teéﬁ%“@OHMéW%Wés edoledifie 20°C and the

phase%&%%ﬁag%tﬁ%ﬁ%@%?ﬂi&%éﬁ Gad Eﬁg%lé@d'\@ﬁta ﬁ@ Q.o 29 @sf;rmé‘ "Phe organic

layer wasiwasheé d s€ebisl MBR; with G%?@Ff 3%bdn. DRe @ngalhm dnler was dlluted with
ed fro

g SR T T T
was rén@Sdl! ARGIGHRRENDEY L MRS ReRCRdt aﬁ{@;@org%ﬁc%foﬂu QiMds

t he suspension was cool ed to 250C, aged hour
concenﬁratccb\msﬁr rofina¢d/priessurd attInEC wetiabiost b olﬂlﬂl@@oilwdt was mhoved The

R ST T e ——
to obtfif @hQGﬁJ% MSP solution (22.4 mmol).

The heptanes solution was transferred to a 500 mL round bottom flask and heated to
50°C. The solution was treated with 46.1 g of acetone, 41.1 g of 0.5% brine, and 2.50 mL
(12.5 mmol) of 5 N NaOH. After stirring for 15 min, the mixture was allowed to settle and the

layers were analyzed. HPLC analysis indicated the organic layer contained 77.1% MSP, 2.1%
DSP, and 20.6% probucol, and the aqueous layer contained 21.4% MSP and 73.5% DSP.
The layers were cut. The organic solution was treated with were added 35.1 g of acetone, 41.5
g 0f 0.5% brine, and 0.22 mL (1.1 mmol, 13.6 mmol total) of 5 N NaOH. After stirring for 15
min at 50°C, the mixture was allowed to settle and the layers were analyzed. HPLC analysis
indicated the organic layer contained 67.4% MSP, 0.15% DSP, and 32.3% probucol, and the
aqueous layer contained 37.7% MSP and 60.6% DSP.

The layers were cut. The organic solution was treated with 35.4 g of acetone, 41.1 g of
0.5% brine, and 0.22 mL (0.22 mmol, 13.82 mmol total) of 1 N NaOH. After stirring for 15

min at 50°C, the mixture was allowed to settle and the layers were analyzed. HPLC analysis
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EXAMPLE 65 Ex-65: 2 g of the wetcake obtai ned from
Ex- 59A was added to 10 nL isopropyl acetate and the
WO e®al11dosg) suspensi on was heated to 8Q0C. Aft ePCT/UKING/015022
t he suspension wascool ed to 250C, aged 1 hour and
di filtered.,K Analysis of the wetcake by HPLC indicated
indicatedgyg W&H@’e@&oﬁmﬁ 19"B1SPs DQ%PSHP@@ 8% mpsobucol, and the

aqueolid lalyEAatdifledl &8 ﬁ%%@ggg/%gippgg 6% DSP, and 0. 2%

pro uco . EXAMPLE L 2-neck round bottom
f [Tas kayersuv grp edt. Wibielorganiashditionownad iR fmed tte a5 00 aﬂun’oand bottom

T T T N
stlmng/l%ﬂliﬂ Qh #9e@dde ﬁy@ézvél% séparat] APhe ofﬁagl% 1890 vk ¢ ﬁnct%ntrated at

benzyl magnesi um ¢hl oride 'in THF at h aratet
70°C puder 88 tor HZ\Mabmkfe riﬂemme&m admed t6 bBtainint 8 Wty dSP solution.

Iete e te re of th tur
The m\?aglg} A dj ug?%%o ailg)d’érgﬁ%n%ergtgf) rrgfi OX%‘H@%{; mgfi( @sueltmg
suspeﬂiﬁiﬁﬂ waslfillere@o yielda2rm £ VEFYEIPLdenhlysid &ichianhy Q('SlRiJ&)ntalned
was added over 30 m n. The tenperature over

973‘%aM§Pt 0 83%IRSP.rrarl Rt 636 peabupel ween 40- 45C. Af ter the
’E{ pn was conplete the reaction nmixture was al | oned
I'r for 20 mn. Analysis by HPLC indicated 57.8%
E—7 21 1A 390 DEP2-asck R8nd Yot Blasiobquigded Wl&ﬁﬁi ad@llihdﬁﬂ%nnel

tempezpt ‘%g&?ﬂ’ e 1‘@2’3‘ E e‘é%? gg@%é%fvgﬁl%m%s%@é% mmpl)éarolmﬁel £ 50 L.

of anh94RAE THH heo HBRES LG %ﬁ%daegﬁé@g%gm Fhhd 2@%&;8‘@?01\4

he phases were separate ayer
methylmagnssium ¢hboridedn Q" Tt atwsatlea ratdthet thegamperatuge/eas M@Sbetween 40-
ter. Analysis

o d t of
50°C. BTy MESEP P ety of B Miuiveas avmhio 41°C
and a $Bitionldf. 3488 HBIS.8 ARtb1AB9H)RLEARE Ak cﬁiﬁe(iﬁ By, ZJgQZnh?/aﬂ)uQFFHF was

t he organi c sol ution obt al ned from was~ char ged

- added pyet3 05001 hertemneratst omﬂm mlmas memtaumdxemeem 40k45°C.

e b 5 A AR o,

by HPE.Qrihdicaed 55 8"/QMSW$P2 9%1DEPERER1 .29 skoB&cB Y pr obucol ,
and the aqueous | ayer contained 22. 7% MSP, 67.6% DSP

ahke I’Pa@%%‘ff%l}’@mhedméh%HOWfadtiW@n&iQéétg(%aiyrémww4 N HCl and
296 5 RgReaBSBe Adsobe Wi BRI EgBRAAE, AL APl S wa e
phasesabpera e Bedf Thehﬁrgsmb VRt wans/asiedovigd4 By g\wdGUBRine. The organic
layer wa{ssvzleltshec? g Iseocrc])ng time v%th 38.7 g of 3% brine. The organic layer was concentrated
until about 2/3 of the solvent was removed by vacuum distillation at 90°C. The mixture was
diluted with 75 g of EtOAc and 50% of the solvent was removed under reduced pressure at
90°C. An additional 75 g of EtOAc was charged and the organic solution was concentrated
under reduced pressure at 90°C. The mixture was diluted to the original volume with fresh
heptanes and the distillation was repeated Heptanes was then added to obtain a 12 wt% MSP
solution (21.1 mmol).

The heptanes solution was transferred to 500 mL round bottom flask and heated to
50°C. The solution was treated with 35.6 g of acetone, 40.6 g of 0.5% brine, and 2.33 mL
(11.7 mmol) of 5 N NaOH. After stirring for 15 min at 50°C, the mixture was allowed to settle

and the layers were analyzed. HPLC analysis indicated the organic layer contained 63.1%
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The m xture was diluted to the original volunme wth
fresh isopropyl acetate and the distillation was
w0 eeal@s’ | sopropyl acetate was added and t heP@i/K$200€015022

vvas then cooled to 250C and held for 1 hour, and then
filtered. HPLC analysis indicated the wetcake

MSP ch3ted?Pedng 3%&/1?@@‘)‘%‘8@ b msmueanglayeriopnpise Ul 7 MRjand 76.4%

psp.the nmother |iquor contained 64.7% MSP and 0. 55% DSP,
and 33. 8% pr obucol . EXAMPLE 67 Ex-67A: 1/2 of the
oﬂ@miayarq)Wmub bTlad orgehit solitibax was Beated with@0geglof axetone, 41.3 g of

N IR RN A Y LT AP

min a‘t\@g"Cd kil eth Bk Qva"s hfowed & Rile éﬁﬁ'tHé‘Fa Wis ke d 583y e emrﬁﬁéaalyms

he distillation was repeated. Hept anes was ad
indicatedithelsagani clapercontasned $217% MR . 7186 BISE, avk36.42% q»mbuanhi and the

held at 50C r o filtered. HPLC

saquedifafeBbontiien 7 MRand 8RB Bont ai ned 6% veP,
19rh%%;fa&°we@rbﬁt 1TEY6rpibYsIation Masitrbdied Wahhgr d)iUdé:@fone 40.4 g of
cont ai ned 6. 9% MSP and 92. 7% pr obucol . Ex-67 he

0.5% heipe.Aad OobtmlnBd ! mueh E.96 nmlvldgtaﬁéétléﬂ Na@H. sbﬁ?ltﬂ@ymng for 15
min a@@@’tca'ﬂ% @&uﬁg%ﬁ b Rbvwdd &5 Ndfite a%dttﬁé ]Ta??r? geg%gﬁaﬁgégoﬁ[’iﬁdanalysis

ours the suspension was
mdlcaerhthyesxrmmkzlyaaioeﬂurteﬁmmt’/@M&’ O@1YADBL fand®h IBProbhtsh, and the

dth h |
sl et e GED USh 20 POBEBSPand 3o obucol
EXAMferSFeloeul 8The2<;r§argi@ s&uﬁ‘&n @vﬂ?tr&’ﬁsgé}gédcto %%IOHtIﬁI‘? gaund bottom

obt ai ned from Ex- 66A™was char ge roun
flask, heated o 5®°&3s¢ndaﬁ¢dhﬁ¢£bw addizg 38 ml bhid B7HEH(1Q.9 thE®IBdnd 25.6 mL of

water, AR g ot LR B C o ARTE F BB U A0 P He D Bt aducous

1 w@m 251 P ORsanas 1dyet &y R Yo RhQPWRR 1180804k %dae aﬁ&lgeg
e | ayer %ont ai n(Ee%aHGO }é% MSP and 2. 2% l% © . lg?'water

Heptagen 008 @ waypadqsHodle ergania gelatos amchsben cmntx@e@et 70°C under 350

eIV 155c B STl v

solutiam leN!Znimdlhl @C anal§sis hati g thhtthe %t&@oﬁ&éﬁraﬂﬁi@ ks less than 1
probucol and 160 nL of anhydrous THF. To this solution

Wt%%ws fRyeeptanss. ni (313 mmol, 2.02 eq) of 2.0 M

befg ViiTRANGSL ik e@é,l&g {ode?rﬂ% @?ﬁéﬁﬁéﬁ@%{h Rirfed 8 HollA The

the tenperature was
resultmg suspension was filtered to yleld 11.5 g MSP as a white crystalline solid (146-148°C

mp). HPLC analysis indicated the solid contained 96.9% MSP, 0.4% DSP, and 2.7% probucol.
EXAMPLE 73

Ex-73: A 250 mL 2-neck round bottom flask equipped with an addition funnel,
temperature probe and N bubbler was charged with 20.0 g (38.7 mmol) probucol and 50 mL
of anhydrous THF. To this solution was added 25.8 mL (77.4 mmol, 2.0 eq) of 3.0 M
methylmagnesium chloride in THF at such a rate that the temperature was kept between 40-
50°C. After the addition was complete, the temperature of the mixture was adjusted to 41°C
and a solution of 3.68 g (36.8 mmol, 0.95 eq) succinic anhydride in 37.2 g anhydrous THF was
added over 30 min. The temperature during the addition was maintained between 40-45°C.

After the addition was complete the reaction mixture was allowed to stir for 60 min at 45°C.
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5 10C. After the addition was conplete, the

tenperature of the m xture was adjusted to 41C and a
wa@edoattieess of 17.0 g (170 mmol, 1.1 eq) succi ni BCT/US2006/015022

anhydride in 181 g anhydrous THF was added over 30

mn. The te re. over the addition was maintain
The regHoRBAS AEFAGRR Félow ailitienonfi24eng (R84 BE) SAANTHEL md 43.9 g

I I
B A TRl S e
were Sparbbédp b wegsnic [ahe szsamtshexhwwhsmwmwt% byineh&he bfgwmc layer
ition o

f nd
was wiplcq For ingg VO 0T P ety SHCHE SRANET eibs prgati layer
indicafda¢hd! fn%sé‘i@% o€ 89borviap, 2@% B8 2h 082 Qz(ﬁﬁgﬁud@ 'fhe orggamc layer was

separated. The organi ¢ |ayer was washed w th
dllutedm@r% gmnﬂle@tagammi ¢oa1yerrtratvalsat®a% sotilabouc b @fthermmmt Was

s b LC of .the oragani has
romovp{l 3 i3 o, £ hobBinBesyls earesriindsf et Rofis B B
concefiti #tb a0 EXmEf B oue 18, s¥3hdsdient s SdnBRRIEC I—Feﬁia%é Whs added to
obt ai ned from Ex- 69A was charged to a 500 nL round

Obtal%H WM&% Rolutien €29¢hmmodat(d analysis ingdicpted the o@icegiration of THF

h%gf;]l nd 100 nL of 10% brine. HPLC
was 5. ana y3| s |nd| "the organic |layer contained 56.8%

MBRe hdflar¥s8l5Ron avadl traﬂsfdﬁédlbgbl)@mﬂ, ro@kldbottbﬁ fhgk eﬂr%lﬁeated to
o~ layer contai ned 6% MSP and 65. 0% DSP,  The pH of the
50°C. ; TRRCROE AR Vi 457 & PS8 8 SR LD HPr PR30 L
115 % Nmmep&%ag 1R @il 3o, tﬁeﬁmmlag»s&g%ﬂbwed to

fl ask and about 2/3 of e sol vent wds renove
separajgand e thystsi wéraenadpzegt FRIC addipsistindicated theasrgaiik ldyedcdmained

oo T 08p % b Y B o5 R A0SR0 A 1 5 v,

78.5% DSRbndeB3AN probucdl0 g. After slowy cooling to anbient
tenperature and t hen 50C the resulting precipitant was

agbellayens werpelr Tha @rganuct @ﬁ@wn VHPLiGatedaviyis 1% 5 grediaceiorsd 40.0 g of

054435 VAL EODSuCPALA, P2 L1 421 NAROE, 00 e o0 i

at 50°99th6 %1WNEQA11OV&EXANEéﬁraZQaﬁ<ch %eri&&e%ﬂa]gz@f HIPEC analysis
ani c solution obtained fro was charged to a

indicakghe,orEBiG AR B SO GRS PASH MSE. ﬁéﬁa I9$Pea@ﬂflé d2% proj_»mccg and the
aqueoﬁsgﬂzz;eljc%nﬁﬂﬁld)uof"o RdP, I\%% PRS 2h39. d‘)‘Pi)dbudQl% bri ne.
HPL he “or gani c

anal ysi s i ndi cat’e ayer contai ned
SEhQ%fﬁxSR{erdﬁltﬁ IhBSEana s h3idnGibspreatedonith 1ahd ofhestone, 39.7 g of

0.5% %%Jeggrll{f hé?ﬂ@éﬁ;‘%&%%l al;f) gp PNG%a(%I% R%Fér st-{rlgmg for 30
min at 50°C, the mixture was allowed to separate and the layers were analyzed. HPLC analysis
indicated the organic layer contained 62.8% MSP, 0.03% DSP, and 37.0% probucol, and the
aqueous layer contained 41.1% MSP, 56.3% DSP and 1.4% probucol.

The layers were cut and the organic solution was concentrated under reduced pressure
at 90°C. The residue was dissolved in 30.0 g of THF and 48.4 g of 10 wt% brine was added.
To this solution, 6.3 mL (31.4 mmol, 1.5 equiv) of 5 N NaOH was charged and the resulting

mixture was stirred at 25°C for 30 min. The reaction mixture was treated with 4 g of sodium
chloride and stirred for 15 min at 25°C.
The layers were cut and the organic solution was concentrated under reduced pressure

at 90°C. The residue was slurried in 12 wt% solution of heptanes and aged for 18 hours. The
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The | ayers were cut and the organi c phase was charged
to a 500 nL round bottom fl ask and about 2/3 of the
W@ eloeeMo3svas renoved by vacuum di stillation atPODUS20061€15022
m xture was diluted to the original volume with fresh
hept anes_and_t he distill ati on was rgfgeat ed. Heptanes

precipaee wirodeerd by Flirationtand SRk s anahesis oldbt MPR wltgndicaodhe
preserlec2?Y8. 83080 0% DEB Culaf. 0 MRS Te T esul ting

suspensi on was and rinsed wth 200 nL of
EXAMPiiEatves to yield 60 g of MSP/DSP salt wetcake. HPLC

lysis,indicated t l i t.ai ned, 81. 4% NSP
Wi T ncrest vnhon eiesk abPDHCVIC it Adgition funnl,
tempeffitediroRtand N 6uWBRr Q\Elg BB %Bh%’@%%{ 155 Bméh ?F}O(})ﬁ\%%lzaérd)q 60 mL

of the MSP/ DSP wetcake (containing heptanes
of antygrus 1&HF . f Lo thiEgolnbgn wasladizd 157 noff (3dBhyinok Eél0aeqe ofiR 0Vl

t 0Q . d .bott k and heated to 7Q.,
benzyfRALREHl SR oMo Ol e S A wh S 1°C.
After drrchddaon Rek doinpletd, tHbtehpeiafura 8diHehgiRnfré Was b@dsted BB4I°C and a

anal %/SI s indicated the wetcake contai ned 15."8% NMSP,

solutigreoighy, Pl 7 1nmod. beprsypurisianhydiidetind 73 gIEHHEwes added over

ont A . o % . .. o
o SN S, 14 10 EED B0 g 7. At
the adﬂih'ton(yvasfcbmgletceﬂpg irm:o;ﬁgn Mikﬂgremglasaﬂﬁiv&ddaﬁ ﬁﬁluf(’bﬁ 35 min ﬁt approx. 41°C.

enperat ure probe an er was charge with 20.0
HPLC St Hdfied B 600 olleh B SH. 90 Ve RF G SPhprobreo]

N . _ 5

T, 50 ARSI Qs L f 0 1501
of watehait40-HB8 Ct fireitle quenchydbe keeptiorhmixiee wa$@ool80 & 208 @xd the phases

t he dit i on was_conpl ete h er .of the .
were sepeife e SPeatitJerdarees ied Wi 2T qlcVbfiity. Hicaegc aver
was wasHed® s8p8d, tirfle VAhEaH. 1SHSTI bEind B he lod@midlaPeh wasreated with
anhﬁ/drous THF was added over 30 mn. e tenperature

41.2 ngfy (A06grmple 1 @argiviy) o SWa N2l #11dad (el oé § (ddening0 The Gaction mixture

ol te th i .

was st o9 it WSS Ept b R il Yo 129

The oiiganiic ¢atee orad dondc¥ntvBEY tol 22219/ BPRistinetictfat @ ﬁpﬁﬂl@?[éheriﬂb?essure.
e slow addition of 24.6 ¢

reacti gn. was quenched by tf
After Tgeing g § 5 iopfangs e OagAIIURYY WassnggtEredde 2462300,

.. . C . I, 0]
o3 o RGNt Bt R B s ARy o
90°C andsherelsinesvanicodled @ Z)°C with 3¥king nAfied hhoor, garshary ayefiltered and

S hed a, seco tipe with 39.7 g of 3% brine. The
washef S ASE SElBtati o The Mofake et Honlisd g ofomd e i @5 8 £ O heptans
A totai?’igp@][g mt«sﬂ/])ls"rd@ddnhﬁ gMF@‘étcElEeS\%éJ&ﬁle@t%dgﬁﬁé Ph%lg%iégﬂg%ated

of the solvent was renoved. An additiona
17.9%H S Lvides Mifdtiand GihtPophebuselyani ¢ sol uti on was

Ex-74B: A 100 mL round bottom flask was charged with 10.0 g of MSP/DSP sodium
salt wetcake (containing water and heptanes) obtained from Ex-74A, 33.4 g of heptanes, 9.2 g
of acetone and 10.4 g of acetone. The resulting mixture was treated with 1.3 mL (5.2 mmol)
of 4 N HC], stirred at 50°C for 30 min. The mixture was allowed to settle and the layers were
analyzed. HPLC analysis of the organic layer indicated 97.8% MSP, 1.47% DSP and 0.72%
probucol and the aqueous layer contained 59.7% MSP and 40.2% DSP.
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concentrated under reduced pressure at 90C until about
1/2 of the solvent was renoved. The m xture was
waledoatie®3svM t h 80 g heptanes and the distill atiPCT/Wam06/015022
repeat ed Heptanes was added to obtain a 12 w % MSP
solution (22.4 mml ). The heptanes sol uti on was .
EXAMPIA:73rred to a 500 nL round bottom flask and heat ed

U gy2fd) Gy 166?:1]?@11\‘1 ib8Ro slt{ (V%Qaﬁar W ‘l@ 0 P/DS odium
Bloltifet WA ALY MRS 5

acet one,
salt Weiﬁ:alﬁﬂ\{cbhtéiﬂlngﬁwater ardthapta'nas) cfbwlnécﬁfrdiﬂl TEX—‘M)Q aid X5.06€L WESHF.

T ATE RN ER R NG

d
oy 8500 5P R B SRR i

twice WetheS.@¢ gof lq%énrmpgémw allysis erth@\alganncéasgteedldwatdd 8/196% MSP,

cetone, 41.5 g of 0.5% brine, and
180‘%@9%@%@6(%%%& 13.6 mmol total) of 5 N NaOH After
Sffhé bigagicisolutibh wik Qilafed $XH38.2 BRf Mbpthnts@nd@s G thO¥RFent was
settle and the layers were anal yzed. HPLC anal ysi s

to
distillethanden fedycediuressitya# 98 ¢.afbe mixthrear asctilug. ta thavBigingl vobse with

LT L .

obtainca® wi%MSP selation (G545 niirial)) %&n&l@zﬁéhﬁﬁ’ca\t‘dd&ha‘c&ﬁe FHY Rhcentration

acetaone, . 41.1 f 0.5%brine, and 0.22 nL (0.22 mmol ,
was a%“%% i Felf%tb‘iegi’ jqeﬂfﬁnefN eFeanig wodttiogyasidisigled gndergeduced

pressufé £ FPCAHLC /4t ﬁlergol‘s;eﬂf RV AL Oﬂ%ﬁt g fst Jélh?(}]?onc%t&ﬁ% 9 wt%

l ayers were analyzed. HPLC anal ysi's Ica
MSP sotujioni(6.4P agreol) euh G&l amelysBindivathmat theOPHDSH contraticdvA%bout
col 1 Ed t he aqueous | ayer contai ned 83. 0% MSP

1.1 Mg?rwlé?? 55/cb 1% he | ayers were cut. The organic

STh hdpoihewashutisiRnes Sis8Frddq
fl ask Iﬁf}hg aC|ué| fied b / addi %gzgggn%%ﬁ%%&q‘&fe?}‘d h%ated o

S0°C. kst spludion vous tepaigtl with hagef acetence A2 dtg 0.5 biioe, a6l (M hml. (2.92

e epapated, and t
ol ot AT Bl Pt By T B B v SR G e ppg e
layers mmmlyzbap Hmmmjalsaﬂ@ieaea the@REAHi 1238 BSnvhiddde3% MSP, 2.8%
solution. The m xture was then cool ed to anbi ent

DSP, qng it prehueoh aud Seiagpeats baver ppnjpined 3H6% MSBIanid 79.1% DSP. The
et RSTS84y 1 ol AT o
NaOHO Wcsm,g fantls ﬁmﬁ%iﬁ)"ﬁbﬂﬁ@ﬂnxtu@%b@hlﬁﬁéﬂ tB%ettle and\héIByers were
o FRPE S B0 B ook el pred W oo s L™
0.5% phbButoR And 11 dqBBouk 15780 LdnthinR 48 8k, RIS 29 ¢1is%, DSPp.

The layers were cut. The organic solution was treated with 5.0 g of acetone, 12.5 g of
0.5% brine, and 0.32 mL (0.32 mmol, 3.80 mmol total) of 1 N NaOH. After stirring for 15 min
at 50°C, the mixture was allowed to settle and the layers were analyzed. HPLC analysis
indicated the organic layer contained 99.2% MSP, 0.12% DSP, and 0.57% probucol, and the
aqueous layer contained 69.6% MSP and 29.9% DSP.

The layers were cut. The organic solution was treated with 5.0 g of acetone and 12.5 g

0f 0.5% brine. After stirring for 15 min at 50°C, the mixture was allowed to settle and the
layers were analyzed. HPLC analysis indicated the organic layer contained 99.3% MSP and
0.59% probucol, and the aqueous layer contained 78.5% MSP and 20.1% DSP.
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of anhydrous THF. To this solution was added 25.8 nL
(77.4 mmol, 2.0 eq) of 3.0 M net hyl magnesi um chl ori de
WO p00diF6088 such a rate that the tenperature waBCRES1006/015022
bet ween 40- 50C. After the addition was conplete, the
tenperature of the m xture was adjusted to 4 1C and a
EXAMBILE Yon of 3.68 g (36.8 nmmml, 0.95 eq) succinic
arhy4li .d rOuS, THF dd
TR R L D oA P Iy MRB P ENR PRt E thagpm s
wetcalae (am&mnrl@ m&@and\he;&anesh@btaﬂéd ﬁ‘oﬁiEMﬂA(h@ﬂ'ﬂﬂehﬂ_, fTEHF. The

reacti allowed to stir _for
solutifyy 6 PRed yHhRE § ekt 3d roi (SR of ANGIE R etd 0% brine,
nd (3 InAHrBLADUGRLA o DBEC KGAGKdpn Vs duenched by the siow
addi ti on of .6 g (98.4 mol) of 4 NHA and 39.6 ¢
ofthedayers vagre 4@’f— ﬂﬂ@e pifgpeic solution was mshetdrtwwee\mﬂu 6@pg of 10% brine..

e AR ot ek P el onie B Eatr o o 6 MSP. 45.0% DSP

andogﬂty(;i%bmdope. The organic | ayer was washed a second
time with 38.7 g of 3%rine. The organic |ayer was
c EXcioR:r k-2 g ofithd argabie selutidBolghinedh Eosix-@HA Wassoncentrated under

b SN A —

under\t\ghlcfcbpmmde? gﬂﬁiﬁ Cfahg?%‘g@ﬁdp (ﬁ%@ﬁls}hdﬁj%t@ﬁo Asidual THF present.
addi tio 0 c was charged an e organic

The ré3ifi ot A s ve%@m%f%saelém@rwﬂmwms@men@pn

The hx\%\ﬁ%‘m sOfBofTiwak %ﬁe&‘@ﬁthg 8;% Sfjactseﬁrll%1 % gogb%a/l o &{H;hcﬁated to

th fresh heptanes an n was rep
50°C. Heptrandionwais turhr@ias Hdmiecthth Ocist rmLi{2.20 hanol) %6 5/BPN. aOH After
| uti on was

| 1 [ ). hept
stiring 15 Rp G S 1 B v B RISon Ll A ABosiTe eeaslied HPLC
analys@@@x@cafgﬁ%%&ghﬁlb ‘Pe[yei/\@o‘htﬁlﬁ&ﬁt) ﬂ"/ VMEP @52‘% I§S}° @@legﬁ‘ﬁobucol

% brine, :
and thmaq}wouAﬂatyer cagtgingd 9}6%‘M&SP_‘BSC1 ﬁDrﬁ‘VaDSB‘Q)C t he m xt ure

t.le_an e | a
18D LS LR r5uloE P S R AR R i i o e
reacti@BmiidBP Af&r 8BRS mindt 3624 %eﬁﬁﬁd@lﬁ@ Kas aBBFed Pfsettle and the
aqueous | ayer contained 17. 8% MSP and 76. 4% DSP. The

layers |V%£y% malygsre FRLC anphusisopdisafied theoirannio lysmeontained S64NSP,
25290355 A SE R, i e oy B S RagP o s

DSP.stirring for 15 mn at 500C, the m xture was all owed

tg sett nd the_ | ayers were anal yzed. HPLC anal ysis
| Rurdatiofths @L@éﬁﬂanmayé%mphqo AN PP 2s ddenip the

d o r
reactlcg%?ﬁtﬁ(giﬁrﬁ X dA%t%rz %%gg%gﬁ % 05°@8§11 %%tlﬁ'g WRO YRow @Y R settle and the

layers were analyzed. HPLC analysis indicated the organic layer contained 98.1% MSP,
1.24% DSP, and 0.51% probucol, and the aqueous layer contained 36.5% MSP and 63.2%
DSP.

An additional 0.23 mL (1.17 mmol, 6.41 mmol total) of 5 N NaOH was added to the

reaction mixture. After stirring 15 min at 50°C, the mixture was allowed to settle and the
layers were analyzed. HPLC analysis indicated the organic layer contained 98.6% MSP,
0.66% DSP, and 0.60% probucol, and the aqueous layer contained 55.9% MSP and 43.7%
DSP.
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The [ayers were cut. The organic solution was treated
with 18.0 g of acetone, 40.4 g of 0.5% brine, and 0. 21
wOork006A16d038 nmol , 12.96 mol total) of 1IN NaOH PET/E82006/015022
stirring for 15 mn at 500C, the m xture was all owed
to settle and the |layers were anal yzed. HPLC anal ysi s

EXAMRILLE @7 ed the organic | ayer contained 63.41% NSP,

0.21% and 36. 3% p ..and t eousla

o JAT T a0 8155 et RIRBEY oninlR o PSSP RppftiRated under
reduc@bressR€ atBBEN I The TWatl IR WRASvak (88 Lip it 80! glof 2Get&HQ) céflcentrated

round bottom fl ask, heated to 50C and acidified by

underggdiosd pessuraet $9°Csand rrsmate(dl 230 apgtiptiy lmteéaloaeﬁéu%fTHF present.
The r‘é‘%&ue WasAJﬂu%d v?fﬁ]!l é@}%tgr%s t(? 5,} %dlsarm Nl 1\5?19 solhﬁ'&l @q ;5?%3%1).

ase was renove € aqueous | ayer
The Iﬁpﬁnésfmlmfogamsarda&ﬁ@vltmz was hegond, 2D, sgeofmg beinenthigeated to

50°Coif@%1¥ﬁaetl<§bmmtﬁtlr§ o E'f}g{eﬁg% 1&%@ gﬂ? Z3asc waol) X df%g&t i ¢ After stiring
15 mﬁga(t)Sw g ﬁﬁ’xt%li Z‘?/éréoaglﬁ({igdm A) %1 e¥ave théigféé ‘HIILrC

tanés to o I on
analyﬁi@naheﬂthhﬂhe orgadicdayeraohtanted 19|4£§)°/61NESR) |5é34&’oBSEn:1rrdaﬁ 414% probucol,

was t han %.r e ve ft The m xture
andﬂiﬁa%un a%%&P’é@mt\g%ég Pgﬁpﬂ‘@eﬁﬁﬁ@; and stirred 18
homeqayeifmefeecw bitd 1 oSEERREIIRIRN WiRrdatddtvife2D.0 @ of 34 Bkine, 10.1
MSP as a white crystalline solid (146-1480C

S g
gof a@pfpne Rl @38l (053 Ssmimedi T8 mencd kaly of 1 &N NeHaiAdkat stgingo20 min at

s0°CBe s Wecmiopfiiin Sulf BRI e Wi b, TG st

indicagd tHel @gani d1aged contatnadercad sy IMESR),IZCXJE/ oyP, B2d 0.09% robwes and the
charged with 20.0 (38.7 mm probucol and 50 nL of
aqueesHaNer eerdamedd. S%M%m apdI 3% i was added 25.8 ni

i( zﬁlfzéﬁ%%vgru gw@a It te gg%aém so%ﬁtv%r{f@%%ﬂyﬁ ?Elo‘?@t’/dﬁnne 10.0

et enper ature was
gof atmeltomeenid @85 nHOT35 hitody4.2 henaldetib) o NdOED mpﬂﬁtsdamﬁg"@.o min at

50°Cy B BKFF Bre Slateddo pele BhEiHl 1avess WarouplyEel JIRLC annysis
1ndlc§t@ﬁ‘ﬁfydﬁgﬁlé 3 co%tagne% z%m THR Jg’;ﬁBEIPHQQcFGIA@%eﬁroﬁRoL and the

erature ring the a on was
aquemmﬂmeacmﬁahnb@ﬂi/\é%m anﬁ@@.WAﬂS@r the addition was

c l.ete the t t .
601 e i LR SR AP ied s e Ey 20 6 e prine and

10.0 g@ghée'tdh@ afhe HixRur&wadGirfedoPL0 nﬁ’ﬁ at‘BN"ﬁlox@ﬂdo 48119 aﬁld the layers
of water at 40-500C. After the quench, the reactio

wereghalyzade Hit{C @m}ysesjmﬂwa@@@@ enganic lyeppenianed@y. 8% MSP, 0.81% DSP,
and GROEHRLfR, ARG LGRANE 1y BY Gt 8RR Pabd 3B D O

g ani
The reaction mixture was treated w1th 0 15 mL (0.15 mmol, 4.35 mmol total) of 1 N

NaOH, stirred at 50°C for 15 min, allowed to settle and the layers were analyzed. HPLC
analysis indicated the organic layer contained 98.8% MSP, 0.50% DSP, and 0.47% probucol,
and the aqueous layer contained 19.9% MSP and 79.4% DSP.

The layers were cut. The organic solution was treated with 23.3 g of water, 2.9 mL
(11.5 mmol) of 4 N HCI and stirred for 30 min at 50°C. The layers were cut and the organic
layer washed with 22 g of water and concentrated under reduced pressure at 80°C. The residue
was diluted with heptanes to yield a 12 wt% MSP solution and stirred at ambient temperature

for 18 hours. The slurry was cooled using an ice bath and stirred for an additional 3 hours.
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was washed a second time with 39.7 g of 3 wt % bri ne.

HPLC anal ysis of the organic layer indicated the
w@e@sanmaes of 53. 9% MSP, 12. 3% DSP and 32. 9% prpGIUS1006/015022

The organic layer was diluted with 95 g of heptanes

and concentrated at 90C until about 1/2 of the sol vent

The pRBipiaEOVALollAttedBy ivhduanafilth@n %Waﬁﬁ@%ﬂﬁ&l%@tmes HPLC
char%hd and the organi c solution was concentrate

at
analgsicot fhe precipifaterindicsted thamesenes ottt 2 A4Sy, %@@SP and 0.08%
pmb};lgcgt anes was added to obtain a 12 wt % MSP sol ution
-9 mmol ). GC analysis indicated the concentration
EXAVIPTHF78as 5.8 wt % rel ative to heptanes. The hept anes

t] ferr to 500 round ttomfl ask
. obu BT 860 r&%n@?g%%scgwqax SRR EOm D7 68 Was CAnesg ipted under
reduged’;lgre@ﬁ%t a@@@°C 3Qh§ cEaloyellgw'soﬂ Wad ﬁﬁ?n @ﬁ‘ﬂl % 26r met({nl: 1co'§‘wentra’ced

OH After stirring mn at
under m@mﬁd(pms@rmetsg 08Clandeepeptsds Qﬁbarwlﬁlandlcaﬂeé np a«ysedlsxl THF present.

e P Be SR R e O P g st e PR s s o

The ﬁééﬁ&ib@ @blutian ¢ak heatedwenus.d Mf«‘ﬁce&fﬂ@t 2 Debf %te?%hﬁ/ﬁgated to 50°C.
5% DSP and 0. 32% pr obuco | ayers were cut.

The gr¥fara wassitatad with Qg8 nek €aY étmtm pf15 NNSDI;I dfﬁea@@trmgefor 15 min at

50"(%%1&%?(8%@ lv‘g)a gﬁ%‘%\i& Ria &_t]?ena%\dt]theo l%g%gs rvsge%% g 8[&%3 analysis indicated

the dv§AM; lalybrecontaxdadroel. 298 MSP | 0082d DISP, Sﬁpama?/@rabutol ta@d the aqueous

| ayers were HPLC anal ysis indicated the
lay%?fﬁlém%iﬁﬁa%/éﬁ\?gléﬁ?‘gg%%do%@%% MSP, 0.86% DSP, and

32%&%@;@@%@@ AQdnd &gaﬁe Qgﬁﬂé?m at @aﬁtﬁ'z@qﬂ% 3f°-wzté9 10.1 g of

7% DSP and 1. 6% probu ayers were
acetoiteend riginmk ($.60 mitiholy 4\5ammbt @t pof l\/\NtNa(]H Fhenokture was stirred for

20 w5 S AR b e g et waRrR - HPHG o siggpaicated the

orgafficNaydr cORied HBOUMSIPUD 1 YRSSAI dAnaWesboh BrobRba!! Alethe 'ﬁ&ueous layer
the 1ayers were anal yzed. HPLC anal ysi S indicated t

conteipght-¢%d MpBrand datlsy REl. 62. 8% I\/ISP, 0. 03% DSP, and

vephe LRE g B i QB RS VY R PEYR 0G0 Wity fo0 eor

acetaiied16 Bof 05gabiite Sl 150 811, (0259 1BRBE SHO Bl td#41F6f 1 N NaOH. The
reduced pressure at 900C. The residue was dissolved in

mixtyre Wasptiped for2Omin 24S0/C.qplloved to sattle 1d the laygss wrraedt: To

The RAefic S o P e B S wd i e Rt Dhg g of
aceta@te, 29@4L {80 n‘BﬁolDbeM NTHELr Aert stidringrior BOmein\aa S04, ﬂ&irﬁﬂ(ture was
allov\s;\édt tg sgﬁl% o(fi thse(iayers were cut. The organic layer washed with 20.6 g of water and
concentrated under reduced pressure at 80°C. The residue was diluted with heptanes to yield a
12 wt% MSP solution (10.6 mmol) and 1/4 of the solvent was distilled under reduced pressure
at 90°C. The mixture was diluted with fresh heptanes to yield a 12 wi% MSP solution. GC
analysis indicated no residual acetone. The mixture was stirred at ambient temperature for 18
hours, cooled using an ice bath and stirred for an additional 3 hours. The precipitate was

collected by vacuum filtration and washed with cold heptanes. HPLC analysis of the
precipitate indicated the presence of 99.84% MSP and 0.04% DSP.
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chloride and stirred for 15 mn at 25C. The | ayers
were cut and the organic solution was concentrated
wanenigoagiuced pressure at 900C The resi due waBCT/US2006/015022
slurried in 12 wt % sol ution of heptanes and aged for
18 hours. Theprecipitate was collected by filtration
EXAMREE) C anal ysis of the MSP salt indicated the

G Rl i ARG
tempemqgmegmmb agldltlﬁbrlmbbied g»{r?g Fbafrgédjwtnﬁ Isg é)t £(156 En?téw) prqbuosieand 160 mL
of ant iR dsft 2t Hig S W Sapr s nir 2 brrob i L S0PERPM
benzyﬁﬁégr@ﬁ%dchlc%?de% T‘i—ﬁ“ & 3udPlate thaPlie ?&ﬁu%ﬁgtm?e VQaMelpt between 40-

benzy nesiumchloride in THF at arate
51°C. thﬁelt téﬁp itiomwes eempletontts tatp&atue: ofthe enxwtaewmhﬂmstmo 41°C

ot 5GP OBEES Sk PE G b A5 s o v

addedlwér Bhirs UTKd ﬂamge@aﬁy dvérdRe hdiiddiBwes hilnthes t%iksds& ALESoC,

appr.oxi mat el mn. The tenperature over the
After @edlﬂthih@ﬁ %§0Wﬁleﬁﬁt the meagtign migturesgas alfomved to biér fatidd niimnAnalysis

o %, re aIIovvedto stir
bymﬁ%nglggﬁrlhhﬁ%gt},gﬁ%gg%%@?%?%%nﬁﬁ? 0& i ndi cated the
pwhsmammmwasl@ea%da% thb SlovPadiBRnaT®8 25y BRI &84 N HCI and
reactl §O%zfasaﬁuenched by the sl ow_addition of 99.2

148.2 §° ?grﬁer% T tpgqug}ga ti]g@eaftlgn BXHER Was gpoled to 20°C and
the phaéds 50@9: sepbta8dd. 1R o%“ Ryed D& WERE64 WAR 1%'0:&t c%*v?af%@sfhe organic

cooled to 200C an he pP]Iases wer e separ ate
layer wasgeiashed hawﬂndm widls heQl 2 \wif tatet.5 Andlysis b T ®of the orghinée phase

@95 33 BRitueCE O S, DD 68 ke pPBuL i th 4 3.2

NEx{7880 99 ¢ oflthe ofEhiic/solRfonDbMiMNGIRh A T-7H0 wak cﬂrgé‘@t@a 250

brine. The reaction m xture was stirred at 200C f
mL ropnchbefinan flagk nghtberstreasedewith 402 &fch% aqwus: sodm;aémcamnate

. or l.a trat tQ ,222.5.
o’ 2% of TOR1C" AR Gl 55 i RS0 BRIl 07 B tyer
contaidd $8.4%M8B) 1NQ2%% 55815 aﬂd Q‘V 7*’/Y B3, ankllife £1@8MN 16 érfi%ﬁfamed

was_concentrated t ydlstlllatlon at %

26. O%dYIﬁBs%‘é@QSPp aad 4 &r/e Pro}szﬁc%ldﬂhq pld 4 thezquedisdayst was 7. 49
d
B T
sodiunh bicksboagte aolitiom stk 49igtdf NES1g Adter Etfmhg ne Snlnmw\@ﬁalﬁﬁfﬁ
R AU T W

aqueo&qgf&(ébﬁt‘gmsetiﬂ%? g;’/glgﬁ%aﬁid% 1.7 §8le DI o1 BP0l tayePas 7.81.

The organic layer was solvent switched to heptanes at 70°C and then cooled to 0°C and filtered.
HPLC analysis indicated the wetcake contained 80.6% MSP and 16.2% DSP, and the filtrate
contained 18.3% MSP, 0.08% DSP, and 81.2% probucol.
EXAMPLE 80

Ex-80: 1 g of the MSP/DSP wetcake (containing heptanes and water) obtained from
Ex-70B, 7 mL of heptanes and 3 mL THF were charged to 20 mL vial and heated to 50 °C.
The mixture cooled to 25°C and filtered. HPLC analysis indicated the wetcake contained
16.5% MSP, 83.3% DSP, and 0.2% probucol, and the filtrate contained 97.0% MSP, 1.4%
DSP, and 0.79% probucol.
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Ex-74B: A 100 nL round bottom fl ask was charged with
10.0 g of MSP/DSP sodium salt wetcake (containing
wowrioen1@ssl hept anes) obtained from Ex-74A, 33. BCYUSL006/015022

heptanes. 9.2 g of acetone and 10.4 g of acetone. The

resulting mxture was treated with 1.3 nL (5.2 nmol)
EXAWL@NI—O, stirred at 50C for 30 mn. The m xture was

a

2EARNEH b 8¢ RSB LOR EUSL RN B BRLNE S Floffed from
Ex-70B, 8784 DSkepdants @nd 2% Totucat chnded toe2(agiledaiaint ayﬂed to 50 °C.

contain 59. .49 an 9% EXAMPLE. 75 Ex-75
The n S HooT R 5iis PR Pk P s ﬁf&sg%cwf the pienks 2piained
20.6%RPRSR 79a8h WEPS ahd theateak %or(t&iﬂ@& 97 'T%“MS‘PHI o o »BRE, and 1.1%
hept anes) obt ai ned from Ex- 7/4A and 15.0 ni of THF.
probuq¥j s sol ution was treated with 6.3 g of water, 2.6 nL

XAJ@E’LQE%HO (10.4 mmol ) and stirred at ambi ent
enmperature for 1 hour. The | ayers were cut and the

oEgéBZIAa A0S0 0 Foudbonem TREk e¥hipFedVvith a 8iiPba 288 a N Bubbler was
HPLC anal ysis of the organic |ayer indicated

charggvih ot M. Depo P Ozﬁ)wgmﬁmbmol irgobharaniscds g of ethyl
acetat® ?ﬂdj LS g Bf orfdl llﬁt]ﬁg fgtlﬁji g’%hu It efer‘g hgn?ndlc?a?edc’i g’/ gbé MSP,

ent was di uced pressure
1.1% PBE, an'ﬂh1e4‘mprobuoel vvas d| luted to the original volume

T 3SR M sl b ned o B VK wiedaed o8 mL
water. Vﬁ??ﬂi@ﬁ’:eﬁﬁ% dhd 25 ut 6. N%Ia@ﬁ’l )\ﬂexqt:br%? kcé'sl' Iﬁld A) t e?etn € tbmperature

‘that the THF concentration was
the layegs Weystadlawsd torsesticor GRAC englysis indicatedahe drgmlcl lhmi CU]lﬁﬂE]Bd 98.4%

v, S 3Ye B P e R bbb fao bR ) S o
DSP. solution (6.49 mmol ) and GC anal ysis indicated that

the THF concentration was about 1.1 wt% relative to
s. The heptanes solution was transferred to a

. d t . Th
?&?ﬁ&ﬁ%&? POAHAETR AR D50t R wh weld Spagd g5 mr
water, (3 thloabetoneandadtoul0 1 FBNaOH( 24 @t skl foffl nfin bk Habldnt fature the
stirr 15 min, the mxture was allowed to settle

layers xie %ﬂ?é‘quais? é?%lem;ﬁ?écamiwéadwﬂp@@eﬁaa% Jayer qontainadet$. 3%
MSP, bfiSO/OJbS?anﬁo]] 53%3% 20 féﬁdﬂfﬁg al(}eq z{gzr@Fco& §eﬁﬂo§”\6§‘%$9% DSP

. 5% probuc ¢ aqueous SYRHELTRE
and 1.0BPramgoll9. 1% DSP. The reaction nmixture was treated

| n additional 0.65 nL (0.56 mmol, 3.48 mol
EXA%{“EI’% of 1IN NaOH After stirring for 15 mn at 50C,
thegat XT¢iDa 5%ast thé MBI IItRnBtdind A FxDR A AV RIAWEES mL

water, 4.5 mL acetone and 45 uLL 1 N NaOH. After stirring for 1 min at ambient temperature

the layers were allowed to settle. HPLC analysis indicated the organic layer contained 98.4%
MSP, 0.14% DSP, and 1.4% probucol, and the aqueous layer contained 64% MSP, 35% DSP
and 0.8% probucol.
EXAMPLE 85

Ex-85: To 9.15 g of the MSP solution obtained from Ex-82A were added 3.5 mL
water, 6 mL acetone and 45 uL. 1 N NaOH. After stirring for 1 min at ambient temperature the

layers were allowed to settle. HPLC analysis indicated the organic layer contained 98.4%
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anal yzed. HPLC anal ysis indicated the organic |ayer
contai ned 98. 1% MsSP, 1.2% DSP, and 0.5% probucol, and
w0 b@saguweous | ayer contai ned 38. 3% MSP and 61. BO/DSB06/015022

The [ ayers were cut. The organic solution was treated

with 5 0 g of acetone, 12.5 g of 0.5%brine, and 0.32
MSP,{).19°% D5, ﬁﬂ%i-ﬁ /gprgbuspkndithy aqueows layergaierred AOYeMSP and 30%

stirring for 15 mn at 500C, the m xture was all owed

'to settle and the layers were anal yzed. HPLC anal ysi s
EXAMRiIES86ed the organic | ayer contained 99. 2% MSP, 0.12%

o o RSB e L g2 1
brine, T, aE 8BS KBS %L IOy o MBS sttih‘f-ﬁ%ﬁg 1Whinht 2mBicdt %gnlperamre the

acetone and 12.5 g of 0.5%brine. After stirring
layersiwergiaHowed Bagale. tHRLGaralysie indémtedl thooxgdnic dayee totteinad 87.4%

t | I . HPLC | ysi s, indi
nise (9 L g 0Bl el SRl 5 el 674 ke e b
and 130Ipiobecaiqueous | ayer contained 78.5% MSP and 20. 1%

DSP. EXAMPLE 76 Ex-76A: A | L round bottom fl ask was
EXAMPAF8Y with 70 g of MSP/DSP sodi um salt wetcake

(Al K . : | ned hram Ex-
A Mo P Eh e e DB S T B B 2 A i Hadal 5 mr
0.5% Yrind, 3wal etectodeand 45 U4 8 N'NaOH. A fiedNStilialg fof @ nfin @f arhbiént

bri ne nd the mxture was stirred at 250C for 1 hour.

temperyfirq s, lysrs yesre allow ediqpettice FRGaalyssondicais theerganic layer
o/f N ' f 20100 j P .
conta%ﬁﬁ& bedog vispeo Whidn ?Q’S%dg)"l /I%%r@l}%blo g'u(% ‘ﬁlgl ag&o%@ ‘ﬂeéls %?m:gﬁxed

e organi c | ayer di cate resen
66.9Y8MSPy3 M, DIB 2044 BSPpmbdcd. 37% pr obucol . Ex-76B: 31.5

f 3?e organi ¢ sol ution obtained from Ex- 76A was
EXAlg[Aﬂ'@e% rated under reduced pressure at 80C. The cl ear

y @lxL834:0A1250@8L, t@kRbouBm fMlaskQq@ippéd RABERAEDar and a N, bubbler was
concentrat ed under reduced pressure at 80C and

chargpdoyyith il 8 @ ofMESB&0yBg of PRB; Hitmagl ofiprobuedldi?a g Pifleptanes, 67.5 g of
AP ' di | i .h .
ot B TG T P S PR oo

MSP,d0l4% DSR, sl .5yaabedoli th 16.8 g of acetone, 22.4 g of
0.5% bri ne and heated to 500C, The reaction m xture

w488 2T 42 ik of the BSProlytngltzinad orp ExESH Nawy-added 4.0 mL
e 5PN s 0 5 g M BT e
allow¢did setdle e R Ibarcl pémindichiay die argmtialayeric@Baiddd 9635, MSP %4 8%
DSP, @t} s ohnnrs sigoisgagvcompined 603% M, $5% DSP and 0.9%
probucol.

EXAMPLE 89

Ex-89: To 12.0 g of the MSP solution obtained from Ex-88A were added 4.0 mL 0.5%
brine and 50 uL 1 N NaOH. After stirring for 1 min at ambient temperature the layers were
allowed to settle. HPLC analysis indicated the organic layer contained 97.6% MSP, 0.85%

DSP, and 1.5% probucol, and the aqueous layer contained 86% MSP, 12% DSP and 1.5%

probucol.
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An additional 0.23 nL (1.17 mol, 4.07 mmol total) of
5 N NaCOH was added to the reaction m xture. After
W@ eiosnigegs 15 min at 500C, the m xture was al | ORMEUS2H06/015022
settle and the | ayers were anal yzed. HPLC anal ysi s
i ndicated the organic |ayer contained 95.6% M5SP, 3.83%
EXAMEBE %hd 0. 44% probucol, and the aqueous | ayer

t . R. Al
X TR SR M P8t R R oG A
0.13% lnn'ltefmld[f@aﬂl_ 1 DNaOKt leeeir stifringrfost v hilrzgnﬁi&grtérﬁpalhture the layers
C,.t m e S, .oned to settle and t ayers
were ql5rig0 4 S P e S S e 1 Gr ey BB 700 MSP, 0.
5% DERYRE 100Abaibes!, & %%’%E{%%uls TayRf d8ddRbed ‘ﬂcnﬁl%%ﬁgg/zztwgé DSP and

probucol , “and t he aqueous | ayer contal ned 36.5%
1.3% pigliu@d. 295 DSP. An additional 0.23 nL (1.17 mmol, 6.41

XANTPP tal) of 5 NNaOH was added to the reaction
E tEuérlg After stirring 15 min at 500C, the m xture

WES-9Al: 0oMe80 el SRint bettaMdldsk eqipy&I withe k6r B ahd 28, bubbler was
HPLC anal ysis indicated the organic |ayer contained

chargeglavighd Qgpt MSR; 99 prrof QB 100suesfiprobusb45 awlhaptaes, 45 g of

' % .43, 70 e o
e RTINSt LS, 5 SN A2 b g 7
MSP, b132&é DSH, duddin3 Fopratékolvas concentrat ed under reduced
SE53 1 ks Birar arohisk Rl @bismserone B Freedteds 0 mL
water @id §O6L aNINaOPE A R sti%g’@‘fb?llxgihlsat hﬁgieﬁ%ﬁﬁﬁﬁ%% ﬂ?%g were

THF present. The residue was diluted wt ept anes
allowegj teseftlan HPL.Camdywisindioatad iterorgdic Byemmontained¥8e3% MSP, 0.18%

pse. J5PLBRRobioh uhf s e hRE ot braiers Ml 1. SR RGa 1.34%

probuddlxture was treated with 0.70 nL (3 .5 mmol) of 5 N
NaOH. After stirring 15 min at 500C, the m xture was
EXAMPLER] to settle and the layers were anal yzed. HPLC

SRS BRSO TR BIn R O ALTG DFb me 0.5%
brine dndys@ralcDN NAOHJ Adter 8ftorMpHoanehir 2t AbiBBRempB ek MR NSyers were
anoweggr e cut_and the organic solution was treated with

0 settfe.oHPBé4 apalysis indipated theorganieleperecoatained. 9357 %MSP, 0.69%

osr 48 g RSP TRl ) ol RSP 2P 15
probumétt| e and the | ayers were anal yzed. HPLC anal ysi s
EXAMPLE 93

Ex-93: To 12.0 g of the MSP solution obtained from Ex-91A were added 4.0 mL
0.13% brine and 50 ulL 1 N NaOH. After stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 98.1% MSP,
0.37% DSP, and 1.6% probucol, and the aqueous layer contained 75.2% MSP, 23.7% DSP and
1.1% probucol.
EXAMPLE 94

Ex-94A: A 250 mL round bottom flask equipped with a stir bar and a N bubbler was
charged with 10 g of MSP, 100 mg of DSP, 100 mg of probucol, 67.5 g of heptanes, 22.5 gof
ethyl acetate and 20 g of acetone. HPLC analysis of the resulting solution indicated 97.6%
MSP, 0.96% DSP, and 1.5% probucol.
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i ndi cated the organic |ayer contained 96.5% M5SP, 2.87%

DSP, and 0. 39% probucol, and the aqueous | ayer
w@embaidqssl 9. 8% MSP and 90. 2% DSP. The | ayers R&ET/8S1906/015022

and the organic solution was treated with 22.1 g of 3%

st o Y2 e s

ne and 0.35 nL (0.35 Mol , 4.2
| soytiomyobiaingd frerg Exp94A e added4.0 mL

e or nic

water &RE 50X MU NS, Alftlspé‘iﬁﬂné %’cgﬁ%%ﬂe% aﬁﬂﬁlentc lﬂagn e eZﬂ;éé@"y@rs were

anal yzed. HPLC anal ysi s ica

allowesbiotsgitlve AIRIEC 204l yBPndiCatt8 $hdERania tayeDcatBiimet DhBHMNISP, 0.13%

an e ueous .lL.ayer contai ned 11. 8% a 7..9%
DSP, 1 bR R Y e ey S isitisn 6% MSEap il osP dacsl 4%
probutdsleated with 20.0 g of 3% brine and 10.0 g of acetone.

The m xture was stirred for 20 mn at 500C, allowed to

EXAMEPLE 25 and the | ayers were anal yzed. HPLC anal ysi s

LS B AR G SRRSO A s F 0.0

brine areigCailn & N S2OBL0 Ak sﬁﬁﬁlgl%fgr 0%iR3PamBieft feBPeiahrd §h56 layer? were
)

] Xxture was treated with
allow:{gotp i

Spleo PG mpadysis 1g

DSP, bR B84 ArEpaRe ahf ghé

i ndi'cated t he or ana?})ég(lr)%)%fgr?gﬁt?gl:eﬁéggg%%?@%%b%?%%u’%

probu®3P, and 0.47% probucol, and the aqueous | ayer
{ ned 19.9% MSP and 79. 4% DSP. The | ayers were
EXAI@%?’We organic solution was treated with 23.3 g of

WEKkSG6: Po Pz%g(f

30 mn at 5

.15 nmL (0.15 mmol, 4

dicpted thereap Byeoontaingd .S %IMER64%

He B1sPWBIutioR bbhid¥a Hm E§§b4§ Whte8adPh 0 mL
n t he C

The | ayers were cut a

or gani

0.13% byjnsrand29hddl Wi W40OH 2 Adiep stivmg dor amih stomoEerttahpataturoibe layers

were rll%%ﬁ %1 s lgsla?gﬁ&%élyg

ept anes

S ionepe SEt aheranonenof ol b,

0.32%ADIP eintl 1t ROPestRtol; end BE ad@edi Wysr coltnsd 869% WISRS 3% DSP and

., cooled using an ice b
1.3% prohwigls. The precipitate was col |l ected by vacuum
EXAhfIi’h?zrﬁi on and washed with cold heptanes. HPLC

ana

ath and stirred for an additi onal

ysis of the precipitate indicated the presence of

IBx-DTANER) 1100 St SRrsdudiod BYeaiied Fta0 Ex-FANVEleRdd&d 4.0 mL
8.5 g of the orgjani c solution obtained from

0.5% tEiion s fula s orh i0g S0 o

r Afien siaas porekmin o ambiguc,

temperafie Hefqery FetPMoWel 1485 1L BN HR a1 g?lgcggaé&g trlllg%?éa%%el’ayer

concentrated under reduced pressur
contaipaiial% MSED. 5574 DAY, and hdbembobdcoicandelé sipgbusTiaier contained 68%

msP, S GRS e

T

5o,

was diluted with heptanes to
[ution (10.6 mmol).

Ex-97B: Without cutting the layers the biphasic mixture obtained from Ex-97A was
heated to 50°C for 5 min and then held at 50° for the layers to separate. HPLC analysis
indicated the organic layer contained 97.9% MSP, 0.57% DSP, and 1.5% probucol.

EXAMPLE 98

Ex-98A: To 12.0 g of the MSP solution obtained from Ex-94A were added 4.0 mL

0.5% brine and 50 ulL 1 N LiOH. After stirring for 1 min at ambient temperature the layers

were allowed to settle. HPLC analysis indicated the organic layer contained 97.9% MSP,
0.52% DSP, and 1.6% probucol, and the aqueous layer contained 92% MSP, 6.5% DSP and

1.4% probucol.
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The heptanes solution was treated with 15.2 g of
acetone, 21.2 g of water and heated to 500C. The
wOorRoobt@3tvas treated with 0.75 nmL (3.7 mmol) oPCBHUBR006/015022
NaOH. After stirring for 15 mn at 500C, the m xture
and the_ | ayers were anal

allo et tle zed.
xc?%ﬁva%&oé“ ¢ ?%@Fé%ve{%fée binjasic surEyeebtEged §Pﬁé€ix-98A was
pd
heate%é‘ﬁ’é’%if’éf S 0 0 MR AR B i BT gty
indicdterd,/the orgeptodayertcontathetl 192.986 YT, ©.5584 DSPpmdnaé%tpreatcet
3 6 g of water, 10. 1 g of acetone and 1.00 niL
XAWQ"O 4.8 mmol total) of 1IN NaCOH The m xture
-SBEIA r Trsclzfoog of28e MIP HlutRAbtaiftd SVBEL 945 Sfckd ﬁ‘dd%ﬁq 0mL

t ers were anal yzed. HPLC anal ysis indicated
0.5% bﬂ@%?ﬁ%m why &N K6 adHetstagn® for NBRin 0 attrb%nDSﬂlpeaam{re the layers

e RSB B LIS, ABUSEHS VR S TS 2N 05

DSP, amd uBiVOprobﬁ&ltamﬁah@ﬁhu&bﬁﬂa?& cdnBinkatssr6% MEH 19%3DSP and 1.3%
acetone, 16 g of 0.5% brine and 0.50 nL (O. 50 nmol

probugolgn np| ¢ ot aI) of IN NaOH. The mi xture was stirred

f @ . | : :
vveﬁ?ie@?u {qu ; e org th@ l%gﬁﬁ? % h\%\sgé Hﬁ)gta e télgg%%%%gﬁn%%A was
heated toe°€C fead viin wid the ﬁelﬁ a5t fuvathe tayeisQo Qegrané. HOEIOHMRLysis

indicanEpraseisda i bt 47 374852, D50 RS ok gtk e

EXAM®Y S poorer e cut. The organic |ayer washed with 20.6 g
of water and concentrated under reduced pressure at

881 00/n A 288 ﬂ@u@méoﬁom&%@d equippedeith astdsbar eng i &l,dubbler was

2y TG 05 08 TUELL U0y EL PR LYt o

acetorf®l HRI@ B Fsiglbf the eshulbingRofuties hdi@rsEIEs /Sy @09 BSE2And 1.7%
wt % MSP sol ution. GC anal ysis indicated no residual

Pmbu%R,let one. The mixture was stirred at anbient
t th
SO0 110 AN SRR B8 Y2 ofg o
0.5% briid anct@ilby NHaQHm A fidr tstiftinigdor ffdn \Aﬁﬁfi@ént\fbéﬁlbeﬁ@llr@the layers
aﬂﬁg} nes eﬁg naI SI s of the preci p| tate indicate
were Sl S B 9al e niSace e Gripae s comiaei 66786 MSP, 0.3%
DSP, &t 1 r@bﬁco#— 28d ub QIR Qb4 géﬁ K, Befggpbtaﬁd 1.5%

an addition funne enperat ure probe an
probuggds charged with 80 0 g (155 nmol ) probucol and 160 ni

R RN TR S —_—
heatedbtgtS\—?e*’dgﬁc&?g?ﬁﬂ&d&hé@ﬁﬁd bhstec 138hd RYBSTREdpaRitdeIPKERhalysis
indicated the organic layer contained 98.3% MSP, 0.17% DSP, and 1.5% probucol, and the
aqueous layer contained 31% MSP and 69% DSP.

EXAMPLE 101

Ex-101A: To 12.0 g of the MSP solution obtained from Ex-100A were added 4.0 mL
0.5% brine and 50 uL 1 N LiOH. After stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 98.3% MSP, 0.3%
DSP, and 1.4% probucol, and the aqueous layer contained 86.9% MSP, 11.7% DSP and 1.4%

probucol.
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51C. After the addition was conplete, the tenperature

of the m xture was adjusted to 4 10C and a sol ution of
wa7000/1p08L70 nmol , 1.1 eq) succinic anhydri de PeCT/LSM06015022

anhydrous THF was added over 30 min. The tenperature

over_the ad&lltl on . was mai ntai ned between 40-45C. After

t He-BH & Vathoweatiing e aversithe biphasie merurs obiaiped fiem Ex-101A was
heate@lcd. W@q'mt S)m‘xg hiid {h%%g N g‘sg“_?f@%%?aygf‘s tB%eM?ﬁtg Hﬁ@ﬁ{aﬁgm

% NGP . 2% ucol e reacti o
lndlcmthq u@auwddydzr)conﬂahledl%w%u(tﬂﬁ, iOd@%)DSBBarRl 5%3¢6buwenh lapd the

sauen igheort iRt i VP rA L A S e DR obiE0c and t he

EXAMMIes0rer e separated. The organic |ayer was washed
wth 160 g of water. The organic |ayer was washed a

s #oHR A Fre 10V Pofolwnarbtaingiaiigre iFx- HIPAPEE adfled 4.0 mL

0:5% hifo BRBRP RS SRR, b o T oo e levers

were aitcg@am t6 s&lb.UHIPOT @lalydlsiadictedhebrgal@Aavascohimidiens. 2% MSP, 0.3%
round bottom fl ask and then treated with 49.

DSP, 61Pd &so%’/falafeéuﬁ% g dharauspeslarmsicaniaingd|Sate M$Paﬂaa%zDS|I5a@d D3%

. Nadl . After stirring 15 min HPLC anal ysis indicated
e organic |ayer contained 58.4% MSP, 11.2% DSP, and
2 Ex7P02Br oWliIhoilt, cugting thé hyamub@bﬁphhsaymnxmrdbadmaﬁfr&ﬁ FX402A was

heatecgguﬁé)oﬁ Eo glg h%lgso/ %grg %&a'ére;‘,%gg éelgagtfe h%ic analysis
indicAdRs bf‘gaﬁf@%r \WB:tatnt8 9k 89, NSPh 03894 BSP, éh% 105‘% é)%bu@c{f and the

aqueous sodium bi carbonat e sofution and
aqueoNgIyer ounfainedsT FoiMGP a6d 42.8%HPER anal ysi s i nd| cat ed

XAW/{ nic |layer contai ned 58.5% MSP, 11.1% DSP, and
(g;aobucol and the aqueous | ayer contained 15.6%
MBR-103d.: 8Tlo 720 @S&E thellBPHoRftioh b8 taAtidaRIHe ExaMRA W8 added 4.0 mL
The organi c | ayer was solvent switched to

81.
0. 13"/41@&%49@5503114 DN tdften sewisder  ound ambienttpmperetre the layers

ver (RSB, B P ) B S SRR S v,

0.129BFP, 088 PERucal) dnBthe2Yueueaieo b@ntﬁWLE%BMSEﬁﬁ’Q DSP and
o B@g of the MSP/ DSP wet cake (containing heptanes and
1.0% E‘f‘)l obtai ned from Ex-70B, 7 nL of heptanes and 3 niL

i s e e R
heated todi0t@fad mircandshemkeld avfiCaiforabe byeis%o h@ﬁratﬁBHB%Jaﬁﬁlysm
1ndlca%gghe irz 28 %rlgytc)ag ggntaingg 88 41%er8&’| b O%A)eDg " %I nse }j probucof and the
aqueous layer contained 53.5% MSP and 46.5% DSP.

EXAMPLE 104

Ex-104A: A 250 mL round bottom flask equipped with a stir bar and a N, bubbler was
charged with 10 g of MSP, 100 mg of DSP, 100 mg of probucol, 90 g of heptanes and 20 g of
ethyl alcohol. HPLC analysis of the resulting solution indicated 97.3% MSP, 1.1% DSP, and
1.6% probucol.

Ex-104B: To 12.0 g of the MSP solution obtained from Ex-104A were added 4.0 mL
0.5% brine and 50 uL 1 N NaOH. After stirring for 1 min at ambient temperature the layers

probth

were allowed to settle. HPLC analysis indicated the organic layer contained 97.8% MSP,
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DSP, and 0. 79% probucol . EXAMPLE 81 Ex-81: 1 g of the

VSP/ DSP wet cake (contai ni ng heptanes and water)
wobbiaiin®as f r om Ex- 70B, 8 nlL of heptanes and 2 PeCT/UI3P6/015022

were charged to 20nL vial and heated to 50 OC. The

1 xture copled to 250C and filtered. HP nal ysi s
0619 b ot S firtoaisoh 2R Chpamisdesep conainRsE AaMAY, 3 DSP and
1.4% pPRBucdnd the filtrate contained 97.1% MSP, 1.0% DSP,

and 1.1% probucol. EXAMPLE 82 Ex-82A: A 250 niL round

EXAMAMHH0F | ask equi pped with a stir bar and a N2 bubbl er

ith.1 f. MSP, . 100 P, 100
oEsB1 R b e Satioy bfsisn T b T g ol .0 mi
0.13%8rite Ad 5006t ONENaORL A e dlivtiieSoPT nlifi gt irﬁ&@ﬁtttiilﬁgg/rature the layers

sol ution indicated 97.5% MSP,” 1. 1% DSP, and 1.
were glagtsdde settipx HERE: amplysiy indicajed thetonganimieyersiontainsd 98.1% MSP,

0 [ d - r 3.5 Mg -
037EBP IR LY O30 e et 0ot s
EXAMPRIED6 t enperature the |ayers were allowed to settle.

LC lysis indicated the organic |ayer contained
g‘@?‘al%%n@ T g@@&@éﬁ,SPéﬁHmfn 2Ytped Hipsb EX-14944 wore added 4.0 mL
water gg&' SOUE 1l RYGIOIE ogﬁ’tgf %?H?g gc%"\l/g n ARG erat&éﬁﬁ%: f;ag?rr]s were

Ex-83: To 9.1 sol uti on obtal ne
allowdgktoggitlewd iR G elbdybiSinBicated i engani layler emrdbinedo&bth MISPUQ.3% DSP,

and 1534 B Plys e el enePbraiien daep 58 Re@CrPeDSBpLc

EXAMPUR/B0S | ndi cated the organic | ayer contai ned 98. 3%
MSP, 0.15% DSP, and 1.5% probucol, and the aqueous
| Bxek07¢ ot Ba-0 e @f HooIRBRolutionobigmed dipni E8I0d Ackere efided 4.0 mL

0 - 84: . f~ct he -NBP. sol ut ion. o
0.5% Bl 7 it St Baioct adfofubd S aor SR irife e St prC the
layersavet aldevahid séfleu HPIN NaGis iAfliceted S drFiirﬂg 1dver cohtdThéd 5%

anbi ent tenperature the | ayers were allowed to settle.
MSP, (/% BaB) 9nd Lo%omupkugeb and Hie agrepisileyer ggriringd 0% MER and 10%
Dsp. 98. 4% MSP, 0. 14% DSP, and 1. 4% probucol, and the

aqueous | ayer contai ned 64% MSP 35% DSP
EXAMPLE 108

Ex-108: To 12.0 g of the MSP solution obtained from Ex-104A were added 4.0 mL
0.13% brine, 2 mL ethyl alcohol and 50 uL 1 N NaOH. After stirring for 5 min at 50°C the
layers were allowed to settle. HPLC analysis indicated the organic layer contained 97.6%
MSP, 0.83% DSP, and 1.6% probucol, and the aqueous layer contained 90.7% MSP and 9.3%
DSP.
EXAMPLE 109

Ex-109: To 12.0 g of the MSP solution obtained from Ex-104A were added 4.0 mL
water, 2 mL ethyl alcohol and 50 uL 1 N NaOH. After stirring for 5 min at 50°C the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 97.5% MSP,
0.83% DSP, and 1.6% probucol, and the aqueous layer contained 92.9% MSP and 7.1% DSP.
EXAMPLE 110

Ex-110: A 200 mL round bottom flask equipped with a stir bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes and 10 g of
ethyl alcohol. The mixture was then heated to 50°C. HPLC analysis of the resulting solution
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and 0. 8% probucol. EXAMPLE 85 Ex-85: To 9.15 g of the

MSP sol ution obtained from Ex-82A were added 3.5 nL
wowioe116088 mL acet one and 45 uL 1N NaOH. After BCT/DS$100015022

for 1 mn at anbient tenperature the |ayers were

owed to settle. HPLC analysis indicated. th I gani
indicafod B3 6B 14 1598, 497 probusgioBmeraadm,) g9 275 i 1 N NaOH
I ' S n
were @RGRAED: ARATETER BOLERY R SEL e fRBLAPEHIIRE Htuender
analysioindidated théyoganiedayfer oontiixne®2H3 %eMSPad.d 8% I3SH, amtd 113% probucol,
brine, 3nL aceton A After stirring
and ﬂiﬁ@ﬂu‘io%ﬁw eﬁf’“&?ﬂﬁf"i‘rjﬁ?g%’é}@g %ﬁgp tayers were
EXAKIPIOvefy to settle. HPLC anal yS| s indicated the organic

| ayer contained 97.4% MSP, 0.9% DSP, and 1.7%
ﬂ%(blidel A 280 enls toand fotsern Slaskganiprediwigh astir 185 99dBN. bulbker was

s 25 P SN By s P B o

ethyl #itolbl 5S%he Eﬂlﬂt@re Wi thae B¢t oB0eC 43P UC addydia Fthe Adulting solution
st|rr|n%6for mn at anbient tenperature the |ayers

indicajgd ¥/ .4¥o 1SR4l 26 3R 12ngd 1.4%pprobasell V-43% Brieg @Qtn@eb f?cnﬁe275 uL I N
NaO}g{;vg%nch&f Luﬁ%ﬁ%‘f%?&tﬁhﬂg %1957 §74Meke tl?e g R‘gg AR gg o e,

uco ous a er con
HPLC34nalysiibdcated tHe c&g/amc myat:cﬂnianh‘é@@&:’}ﬁ MSP Fx2 88 ASPadd0.5%

probuf, BibibF s oS MR 1hE RSP rd BREYs BEB AgEDi hourat S0°C
the bl% sic ﬁ&@ur%a@fheﬁé@@mﬁbana ZeR. H1MfC Qﬁﬂ&s@@ﬁﬁwa@& e &ngfuc layer

thyl acetate and acet one. HPLC anal ysi s of
contaitnhé 98.45uMiSPnQ.18% DSP,cﬂmdl 1n4% pathadol0 Indiths MBRous lay48sdEHned

Ex-88B: To 12.0 g of the MSP
4l. Wa&ﬁfﬁ“@r‘sgcpr{/ozﬁﬁ)gd from Ex- 88A were added 4.0 nlL wat er
EXAMPM BP9l IN NaOH After stirring for 1 mn at anbient
tenperature the layers were allowed to settle. HPLC

aWat 1A sA 2R ind axoznd bpigora dlgalnpquippedeviticd sirdian el 93, dubbler was
cnrs 513 S B BRSPS G MAR .5 ¢ o T
and 20 mL water. After heating to 65°C the mixture was treated with 275 uLL 1 N NaOH and
100 mg NaCl. After stirring for 15 min at 65°C the layers were allowed to settle. HPLC
analysis indicated the organic layer contained 98.1% MSP, 0.43% DSP, and 1.5% probucol,
and the aqueous layer contained 59.8% MSP and 40.2% DSP.
EXAMPLE 113

Ex-113: A 200 mL round bottom flask equipped with a stir bar and a N, bubbler was

charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes, 9.5 g of ethyl
acetate and 20 mL water. After heating to 70°C the mixture was treated with 275 uLL 1 N
NaOH. After stirring for 15 min at 70°C the layers were allowed to settle. HPLC analysis
indicated the organic layer contained 98.3% MSP, 0.21% DSP, and 1.5% probucol, and the
aqueous layer contained 5.65% MSP and 94.2% DSP. Without cutting the layers 100 mg NaCl

was added to the mixture and aged at 70°C for 15 min. HPLC analysis indicated the organic
layer contained 97.5% MSP, 0.9% DSP, and 1.5% probucol, and the aqueous layer contained
49.6% MSP and 50.4% DSP.
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probucol . EXAMPLE 89 Ex-89: To 12.0 g of the MSP
sol uti on obtained from Ex-88A were added 4.0 nL 0.5%
wheiosa16sgl 50 uL 1IN NaOH. After stirring for 1P@i/OSAN6/015022

anbi ent tenperature the layers were allowed to settle.
HPLC anal ysi s indicated the organic |ayer contained

We (daing;oy, MSP, 0.85% DSP, and 1.5% probucol, and the
aqueous | ayer contained 86% MSP, 12% DSP and 1.5%
pr obucol . EXAMPLE 90 Ex-90: To 12.0 g of the MSP

1. A pokessifonsephitating e dofmpomdbof-IRBAu I @ dAd dealt 6f § conporthdloFRormula I
brine and 50 uL 1IN NaOH After stirring for 1 mn at
anbi ent tenperature the |layers were a fed to settle.
HPLC anal ysils i ndiicat eck.t he @rgani cont ai ned

97.9% MsSP, P. of , \and t he
aqueous | ayer 6% DSP and 1.3%
probucol . R-baidHom
flask equi pped w bl er was

sol ution indicated 97.6% MSP, 1.12% DSP, and 1.3%
wherqy Blisi g dinkercfroguBmixtare iop@vigleds saidvmixiiae comipuitingn

obt.ai ned fr -9 were added 4.0 nL water and 50 uL
1%@58&?0%4)@1%@5#3@ ng for 1 mn at ambient

t efipesleblls CohpRmdayeosnyrine al l oned to settle. HPLC
anal ysis indicated the organic | ayer contained 98. 3%
vepompoymbePRapmulad and/gng srlioefiacesmpoand of Rermawadous

| ayer contai ngd 85% MSP, 13.5% DSP and 1. 34% pr obucol .

terrperaturethe I a
anal yst'®GRdi catt 2 organic la
MSP, 0.69% DSP, and]1.5% probucol ,

II

wherein R is a linker;
an organic phase; and
an aqueous phase;
the process comprising:
removing from said mixture, said aqueous phase comprising:
said compound of Formula IT and/or said salt of a compound of Formula IT,
thus leaving the organic phase comprising:
said compound of Formula I and/or said salt of a compound of Formula I;
isolating said compound of Formula I and/or said salt of a compound of Formula I from said

organic phase.
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probucol . EXAMPLE 93 Ex-93: To 12.0 g of the MSP
sol ution obtained from Ex-91A were added 4.0 nL 0.13%
wheiosa16sgl 50 uL 1IN NaOH. After stirring for 1P@i/OSAN6/015022
anbi ent tenperature the layers were allowed to settle.
HPLC anal ysi s indicated the organic |ayer contained
2. A pRick€d MSRpatisg ¥ch8Ppurahef Fors¥dadilloindéla sali 9 a cprapound of
yeous | ayer contai ned 75.2% MSP, 23.7% DSP and 1. 1%
Fonnﬁﬂcgtucol. EXAMPLE 94 Ex- 94A: A 250 ni round bottom
flask equipped with a stir bar and a N2
charged witih 10 g of MSP, 100 ng of DSR¢ 100 ng of
pr obucol G5 g ness 3. of ®thyl acetate
and 20 g of ) HP%alyis off the' resulging
sol ution indiclated 97. 6% MSP50. $6% DSP, anq‘_&h@%
“JF& 12.0 g of theMBP sqlution “oH

Fubbl er was

'rrinqlfor 1 n at ambi ent
tenperature the”ljayers were al | ox to settle. HPLC

anal ysis indicated the organic | ayer contai ned 98. 3%

. 0.,139 0% : :
T T L
brandh¥AdPEcli0 hydoc&bon That kIafirged funtdreraddBRr pattially mmsaturated having 1,

obt ai ped from Ex- 94A were {aﬁded 4.0 nm 035;?% ﬁ‘rﬁi e apﬂ( I and
2,3, 60, Q71NN cappaneatons; aryl; Referogrylihetracyele; aflgrdnrylalkyl; an
alkar%l%&? il %&‘%ﬁ:gfr{g% llé 4 foiaﬁﬁ&ﬁ)sﬁ%ult@f\’ﬁ@rrf Smhdel i@pro’dﬁeg, said mixture

ysis in he organic | ayer contained 97. 8%

compiiSidg: 0. 64% DSP, and 1. 6% probucol, and the aqueous
| ayey contained 89.7% MSP, 8.9% DSP and 1. 4% probucol .
E&kﬁo@l@@n@fg%m%lﬁz. 0 g of the MSP sol ution
ohl HRGhIeMpEPYFomeie Added 4.0 nL 0. 13% brine and
50 uL 1IN NaOH After stirring for 1 mn at anbient
t engenpound of Foranula ¥ esd/aes salbel aegwepqupd 9EFemaula b

anal ysis indicated the organic | ayer containgd 98. 2%
MBP, 0.32% DSP,) and 1.5% probucol, and t gueous

wherein R is a bond or —C(0)-, and X is selected from the group consisting of a straight chain,
branched or cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated having 1,
2,3,4,5,6,7,8,9, or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl; arylalkyl; and
alkarylkyl, all of which may be optionally substituted;

an organic phase; and

an aqueous phase;
the process comprising:

removing from said mixture, said aqueous phase comprising:

said compound of Formula IV and/or said salt of a compound of Formula IV,
thus leaving the organic phase comprising:

said compound of Formula III and/or said salt of a compound of Formula IIT;
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1. 3% probucol . EXAMPLE 97 Ex-97A: To 12.0 g of the MSP
sol uti on obtained from Ex-94A were added 4.0 nL 0.5%
wheioee16028 ML acet one and 50 uL 1N NaCOH. After BCT/D$100015022
for 1 min at anbient tenperature the layers were
|l owed to settle. HPLC analysis indicated the organic

lsolatma%lrd cemRpEheid amumiliver/ orgariseit pép compaund afgformula I from
and the aqueous | ayer contained 68% MSP, 31%
Saldo%%té;&% 1.4% probucol . Ex-97B: Wthout cutting the
| ayers the biphasic m xture obtained from Ex-97A was
heated to 500C for dth Oc for th
3. APRGS Sn P S Canbepiet TRarya and Raf el €6F faresound of Formua
organi c | ayer contained 97. 9% MBP, 0.57%,SP, and 1.5%
pr obucol . I\/PLE 98 Ex-98A: To 12.0 og~Nof the MSP
sol uti on—ebls addegd\4.0 nL 0.5%
bri ne and 3 g for 1 mn at
anbi ent t enper § lowed to settle.
HPLC anal yﬁh ver_dort & ned
. 9% MSP 5

pr obucol . Ex- 98B W t hout cutting &l ayers the
bi phasi ¢ m xture lbt ai ned from Ex- 98A was heated to

Wheremolgﬁ ae?eCteSq—g]é&t %gﬁ}g fggnﬁq e tgz8§:(ﬁ%?§fr ggﬁ {(2@73% ad - -(CHo)s-,

from £otadeneproYidedYoadbiixthreT6pRSRe: and 1. 6% probucol .
EXAMPLE 99 Ex-99A: To 12. O g og the MSP sol ution

ofig ceranoydnhiexmulad; wer e added 4.0 niL 0.5% brine and
SOl b K ng for 1 mn at ambi ent
gaﬁpgar a{)\tre t%ﬁ%ﬁg?lé?éﬁ%!r[e all owed to settle. HPLC
aaabypound afd?omuladl tuleorcr gdtnifa doaypennd ofF@iddll97. 9%
MSP, 0.5% DSP, and 1.5% probucol and the agueous

HPLC HTHICYBL S | o gd t he organi
97. 9% NSP, J\.l% 4

I

wherein R is selected from the group consisting of —C(O)(CH,),-, -CH,-, -(CH,),- and
-(CHy)s-;
an organic phase; and
an aqueous phase;
the process comprising:
removing from said mixture, said aqueous phase comprising:
said compound of Formula Il and/or said salt of a compound of Formula II,
thus leaving the organic phase comprising:
said compound of Formula I and/or said salt of 2 compound of Formula I;
isolating said compound of Formula I and/or said salt of a compound of Formula I from said

organic phase.
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EXAVPLE 100 Ex-10OOA: A 250 nL round bottom fl ask

equi pped with a stir bar and aN2 bubbl er was charged
wowaok/11938) of MSP, 100 ng of DSP, 100 ng of prp@mTston6/015022

90 g of heptanes and 36 g of acetone. HPLC anal ysis of

the resulting solution indicated 97.5% MSP, 0.9% DSP,

4. A prodesk.fésepambing probugx na@oBucciimtd ghdforg sait of peobivepl Monosuccinate
solution obtained from Ex-1OC0A were ,added 4.0 nL 0.5%
brine and 50 uL 1N NaCH. After sth/fing for 1 mn at
anmbi ent t enpe he L&y ,

HPLC anal ysi's
98. 4% MSP, 0. P, : >
aqueous | ayd#f coftai ned 92. 1% . 5% DSP jand 1.5%
probucol . Ex-1 OOL_W
bi phasi ¢ m xt uré {obt ai ned frem\Ex-1 OOB was heated to
5Q0C for 5 mn a g hen held .at 50c for the layers to
separate. HPLC an F‘\E’gﬁog\/{?’}?ﬂﬁ"%&ed the organic |ayer

' 7 . Y .and 1. 5% probucol, and

ﬁom?%@%ﬁ%ﬂ’ﬁ@?%ﬁ%&ﬁﬁéﬁoﬁ B Vae ang 650 Dap.

EXANRireb kol mbredutiAatello 12. 0 g of the MSP sol ution
obt ai ned fr mE[x-IOOAwere added 4.0 nL 0.5% brine and
5(§a@|_sa R PTOBRCOLARMSUHREi ng for 1 min at anbi ent

t GHPRICA! dikfochiite ARSHaSaWRE BraduboBsictRaget Ll e. HPLC

anal ysis indicated the organic | ayer contained 98. 3%

MBP, 0.3% DSP, and 1.4% probucol, and\tRe aqueous

| ayer contai ned 8 M5Ps. 11,8% y 1. 4%
probucol . Ex-1 Q B: t Nn | ayey s the
d fro A wagl_heated 40
n

bi phasj ¢ ni xt ut e ob
500C si hen hel d at 50T orot’he™ayens to
separate. HPLC anal ysfjs indicated tlhe organic | ayer

cont ai ned 98. 3% NVSP L. 5% pr obucol , and
t he aqueous | ayer contai ned 66. 7% MSP3 32. 3% DSP, and
0. 96% pr obucol . EXAVPL Erobg! BgucdingdA: To 12.0 g of the
MSP sol ution obtained from Ex-1O0A were added 4.0 nL
0.5% brine and 50 uL 1IN KOH. After stirring for 1 mn
at, g&rﬁﬂé}hgs@%r ature the layers were allowed to
settle. LC anal ysis indicated the organic |ayer

c camt agjue@ts ph8se2% MSP, 0. 3%

the process comprising:

removing from said mixture, said aqueous phase comprising:
said probucol disuccinate and/or said salt of probucol disuccinate,

thus leaving the organic phase comprising:
said probucol monosuccinate and/or said salt of probucol monosuccinate;

isolating said probucol monosuccinate and/or said salt of probucol monosuccinate from said

organic phase.

5. The process of Claim 1, 2, 3 or 4, wherein said organic phase comprises at least a first

organic solvent and a second organic solvent.

6. The process of Claim 5 wherein said first organic solvent is a straight chain, branched or

cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated.
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DSP, and 1.5% probucol, and the aqueous | ayer

cont ai ned 86% MSP, 13% DSP and 1. 3% probucol. Ex-1
wW@2®r/1Y0shout cutting the |ayers the bi phasi c PARUS2086/015022

obtai ned from Ex-1 02A was heated to 500C for 5 mn

and then held at 50c for the |ayers to separate. HPLC

anal ysis indicated the organic |ayer contained 98. 3%

. r 0
7. T Pfocdl s iR SR MR oD BME oy AR s R BAFRUS o
considing b Bénzetig tdl2efle, gylehe, tthesithBRe, snbhithhlene, plehtana d@xfinepheptane,
i Ex- 1 COA vvereé_ﬁgded 4‘1%8”1_ Oq.#lS%brine and 50 ul. 1IN
octangyhapaneadecape, yugecang,dadgcane, thidpcane, tawadesse, p &g, pgradecane,
5  heptaddi@nd, 34BEme\BfctoRkARVEN S @rob&id bifier. HPLC anal ysi s

i ndi cated the organi ¢ | ayer contai ned 98.5% MSP, 0.12%
DSP, and 1.4% probucol, and the aqueous |ayer

' 7.7. 9%, NSP. 21% DS d. 1. 0% .. Exz1
. THE SRR 2R P ] ePBRicia NP A o Aol g eroup
consiftiiaif ae ethes, aefiyr, in ABBhYR e AaRTeeEnttBleDOO kdtofe. 5 M N

and then held at 50c for the layers to separate. HPLC
anal ysis indicated the organic | ayer contained 98.4%

10 9. TH et Ay B gy s B Rso P Bl YR Bt o

considing bf Gdrdhydsoffrfh, mthyt acutate,daipropnl htasts, meghiygleshol ditiyl alcohol,

. stir. har and a.N2 bubbl er was charged with 10 g of
ISOPTQ%L?IC% 3pgtopfin qu@éfe%a‘&fdep?‘i?gﬂ@oﬁf}d GHvignese-
hept anes and 20 g of ethyl al cohol. HPLC anal ysis of
the resulting solution indicated 97. 3% MSP, 1.1% DSP,
10. Thagrotessuf flatut whereixsaldfiBt orfenit 20¥ent ishexdne, MpEine, or toluene,
15 andss&leutlil(gn bt aiO ed fro EX']2[94At were added 4.0 nL 0.5%
PBY PN RTEABY SQLveRiNs © R QYaNghe i ng for 1 min at
anbi ent tenperature the |ayers were allowed to settle.
HPLC anal ysis indicated the organic |ayer contained
11. A gyocgss frsreperatings pempowidiofif @omy Iond |2, sakied a covpound of Formula
aqueous | ayer contained 92. 4% M5SP, 6%OSP and 1.4%
’ probucol . EXAMPLE 105 Ex-105: To 12.0 g of the MSP
sol ution obtained from Ex-104A were added 4.0 nL

R—COOH

20  wherein R is a linker, from a first mixture, said first mixture comprising:

said compound of Formula I;
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0.13% brine and 50 uL 1IN NaOH After stirring for 1
mn at anbient tenperature the |layers were allowed to
WG edtbl1&034HPLC anal ysi s i ndicated the organi c | BgEUS2006/015022
cont ai ned 98.1% MsSP, 0.37% DSP, and 1. 6% probucol, and
the aqueous |ayer contained 50% MSP and 50% DSP.
Buddéf embQOI, To 12. 0 g of the MSP sol ution
obt ai ned from Ex-104A were added 4.0 nL wat gr and 50

anal ysi s i ndi 6 My 0r ganktc | ay tai Ned 98. 1%
MSP, 0. 3% DSF id 1. 6% probucgl , e aqueous
Ex-107: To 12}  the MBP sol uti o

g obt ailred from
Ex- 104A wer e added

.0 m. 0.5%brine,| 2 nL ethyl
al cohol and 50 uL _M™NaOH After stiayNng for 5 min at
500C the | ayers ¢ alloweld to seftl & "HPLC analysis

i ndicated the organic |ayer contained 97.5% MSP, 0.87%
DSHherein® ik adikpr ebdicol , and the aqueous | ayer

cont ai ngd i300/0 MSP and. 10% DSP. EXAMPLE 108 Ex-1 08: To
1 PEPUGOL S RIOGERF AT obt ai ned from Ex- 104A wer e

remo?RgRHid%Hrébutbl RorhIUdHirs@ixtite 1d-affbddyd scadreinhditura)id@cond mixture
IN"NaOH. After stirring for 5 mn at 500C the |ayers
compmsing: al | owed to settle. HPLC analysis indicated the

organi c_| r ' 97.6% MSP, 0.83% DSP, and 1.6%
pr%bdﬂ%oéﬁlrf(’%é%af?%g&%ggaggs | ayer contai ned 90. 7% NVSP
anflidconpoddPof FowAlh H; 109 Ex-109: To 12.0 g of the MSP
_solution obtained fram Ex- 104A were. added 4. 0 L
partiglay s hzing 54 PP EOHG OBHARAAY HnERY RATnC Aflgps solvent, and
- Sk LA S 18 Srodtic 38Wntt he layers were allowed to
OPtlozlélH%de%ﬁ%sg%al ygi slci ndi cated the organic |ayer . .
hus sffortiaigrehr9alysuiveizedohis@ wixsr, said @arii.agwgﬂm%mlrda%mre
t
t he aqueous |ayer contained 92.9% MSP and 7. 1% DSP.
COMERANPLE 110 Ex-110: A 200 niL round bottom fl ask

e RREdusdytabe;a stir bar and a N2 bubbler was
an organic phase;
said compound of Formula [;
said salt of a compound of Formula I, and
said compound of Formula II and/or a salt of a compound of Formula II;
removing from said partially neutralized third mixture, said aqueous phase comprising:
said compound of Formula II and/or said salt of a compound of Formula II,
thus leaving the organic phase comprising:
said compound of Formula I and/or said salt of a compound of Formula I
isolating said compound of Formula I and/or said salt of a compound of Formula I from said

organic phase.
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charged with 5 g of MSP, 50 ng of DSP, 50 ng of
probucol, 45 g of heptanes and 10 g of ethyl al cohol.
wab@eimieoBsir e was t hen heated to 500C. HPLC anaP@BUS2008/015022
the resulting solutionindicated 97. 3% VMSP, 1.2% DSP,
and 1.5% probucol. Water (20 niL) and 275 uL 1N NaCH
12. Avyﬁbeest; ersepataiing a Afnysrung off Foimigla 3 and/on salbef S@mapaund of
élers were allowed to settle. HPLC anal ysi s indicated
Form‘{lﬁ Iorgani ¢ | ayer contained 98.3% MSP, 0.13% DSP, and
1. 5% probugol, and the aqueous | ayer _confai ned 46. 6%
MBP and 53.14% DSP. EXAMPLE 111 Ex- III A 200 nmL round
' S d a N2 bubbl er

probucol , gf et hyl ,afcohol .
The m xture ¥ AR CVanaI ysHs of
t he resultlong sol ut| on indicated 9f. 4% MSP, 1.2% DSP3
and 1.4% probucol]. 0. 13% {II ne (20 rrL) and 275 uL 1N
NaOH were then_ddded. Aft stitrTRONfor 5 mn at 500C
the | ayers were IIovved to settle. HPLC anal ysi s

whergglgi ?sg%lggnflt %;Cg{) anl ﬁ’ﬂ&%‘ the o%§ &éﬁ%@'of 9 S&élélt chain,

brancﬁ@c[‘ Bﬁé}féﬁg h?’@ro@&ﬁbb@ﬁlaﬁﬁ@aﬁl@aﬁ%ﬁ@ura&ﬂtoe Ipafuahsz unsarated having 1,
C the biphasic m xture was heated to 7Q0C anq

2,3, 44@@, ArfaPlyer ¥ qanncieras areheerganilhatergeicle sl mfa&yl and

el%? I RBHS t ﬁaﬂgufeh&ud first mixture
an{ar@gﬁéous C% r&%/@ tron%l’l‘?itil@@g@a P an élg 3% DSP.
compE%AIgPLE 112 Ex-112: A 200 nL round bottom fl ask

equ ped vvlth sti rngar and a N2 bubbl er was charged
‘5’“{5}’%‘%1 R/éEO of DSP, 50 ngy of probucol, 45 g
ofa&) gyof THF and 20 nL water. After

heat1 g to 65§Cthe m xture was treated with 275 uL 1IN
NaCH and 100

650C the | ayer g were al | ovwed to : anal ysi s

I ndi cated the ayer t arged S9 5P, 0.43%
DSP, and 1. 5%/pr ol and?gggaq < /?
cont ai ed 59, 8% M3P angl 40. £9 DSP E 113rExcl

13: A 200 rrL\r\@nd ottt om f | ask equi PR a
bar arf®® a N2 bubbl er vvas charged with |5 g of MSP, 50
mg of DSP, 50 ng of prebucol, 45 g of Aheptanes, 9.5 g
of ethyl acetate and{20 nL W&t er. ieating to
7Q0C the mixture was'treated with 275 duL 1N

wherein R is a bond or —C(O)-, and X is selected from the group consisting of a straight
chain, branched or cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated
having 1,2, 3,4, 5, 6,7, 8,9, or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl;
arylalkyl; and alkarylkyl, all of which may be optionally substituted; and

probucol; said process comprising:
removing said probucol from said first mixture to afford a second mixture, said second mixture
comprising:

said compound of Formula IIL; and

said compound of Formula IV;
partially neutralizing said second mixture, optionaily adding at least one aqueous solvent, and

optionally adding at least one organic solvent,
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NaOH. After stirring for 15 mn at 700C the | ayers
were allowed to settle. HPLC analysis indicated the
wor@ani@3s ayer contai ned 98. 3% MSP, 0. 21% DSP, P&muS00&5045022
probucol, and the aqueous | ayer contai ned 5.65% MSP
and 94. 2%)DSP Wthout cutting the layers 100 ng NaC
thus affesdingld eektially nbwralized thind minthregeil m'tla'lm@ufr@]ﬂzeﬂﬁhlﬁﬁi mixture
HPLC anal ysi s indicated the organic |ayer contained
compy¥ngos MSP, 0. 9% DSP, and 1.5% probucol, and the
a%H%%%%uEﬁMﬁk contai ned 49. 6% MSP and 50. 4% DSP. W
' A process for separating a conpound of
Fenwrdaaid phasel/ or a salt of a conpound of Fornula |
wher.ein R | e froma mxture is provided,
5 S§W8°9F§?E?i 5%&&%?%9 sai d compound of Fornul a
sahid ngbfaeémpotﬁﬂrﬂfmﬁunﬁm:mdml al; a corrpound of
Formula Il and/or a salt of a corrpound 0 llaI\/“
wiseidlspmprupdo bR ayiketV anthoray whmie orReRrd g rgw a
o G PR PEESASATRES SUi ERTIHAR bl
c eaideonmoohd &EOFontude TV amticl said siti of asaiipouiid af Bamytaid
of Formula |1, thus |eaving the organic phase

10 thus legipg I@l%@an‘%@ff’ﬂe EJMOU™ME of Fornuia | and/or said
S %lai‘ii B uf#c‘PHPPMHQHQIH E&f/&l’éaﬁi dalt df %%bﬁfpbﬁﬁﬁ §&F d¥mula III

npoun Fornmula | and/or said salt of a conmpound
1solat|:rfg sﬁmimmmund of Bonnuda 81 endjardasd prilfaafe Rmpaupd QEE@@W%HI from
ng a conpound of Formula in and/or a salt of a
Smd(E% %ﬁ%ﬁeof Formula |11 wherein Ris a bond or -C(O)-
and X is selected fromthe group consisting of a
strai ght chain, branched or_ cyclic drocar hon t hat
15 13. Aprogesstferisepanssag acampgustoffiormuly ] ayldfﬂa aaelipht e@nn%lmdﬁg Formula
I 1, 2, 3, 4, 5, 6, 7, 8 9, or 10 carbon atons; aryl;
> heteroaryl; heterocycle; alkaryl; arylalkyl; and
al karyl kyl, Jall of which may be opti oral
substituted,} froma mxture is provide
conpri si s S

said m xture

wherein R is selected from the group consisting of —C(O)(CHa),-, -CHa-, -(CHz),- and
-(CHy)3-, from a first mixture, said first mixture comprising:

20 said compound of Formula I;

94



10

15

20

25

sai d conmpound of Fornula Ill; said salt of a conmpound

of Formula I1l; a conpound of Fornula IV and/or a salt
wokota/1omapound of Forrmula IV wherein R is a boPdI/vg2006/015022

-C(O-, and X is selected fromthe group consisting of

a straight chain, branched or cyclic hydrocarbon that

i 3 ceaipunat eftFormmdeallur at ed or partially unsaturated

having 1, 2, 3, 4, 5, 6, 7, 8, 9, or

aryl; heteroanyl; heterocycle; alkaryl;™>s

al karyl kyl, 3 of ahi ch_gmybe qptional |y,

an organi c ph 7

al kyl ; and
ubsti t ut ed,;
aqueous pifase he\process
conpri sing: r'eno [ ' sai d aqueous

phase sorpRisi ng: 5 LyRaﬂaﬁbr

said salt of & conpgund of Formula IY »"| eavi ng

t he organi c phase conprising: said cgnpound of Fornula

1l and/or said salfof a conpound o ormula 111

i sol ating said conpund of ¥ormula”II\ and/or said

salt of a conpound of Formula IIll fromsaid organic

phvdssein B, is selpetod Eom the gravpsansistingp fa (COMSSiwng, Gitlz, -(CHz)o- and

CHFO[nu al and/or a salt of a conpound of Formula I

( e n Ris selected fromthe group consisting of

- QrWfcBhis@ ProcessEnprisidgcH2) 2- and - (CH2) 3-, from a

mxture i s provided, said m xture conprising: sakp .
remopE B FEPIOROHGPTIRA frst BHOTe So,foTde SSCRshB BTG id second mixture
cmnﬂﬁ%h la I; a conmpound of Forrmula Il and/or a salt of a

conpound of Forrmula Il wherein Ris selected fromthe
grsaitcongioand bf Agmofla EGeD) (CH 2) 2-, -CH2-, -(CH2)2- and
- ( )3-; an ani.c_phase; and an aqueous phase; the
prg 1%%H$P?é&ﬁ6ﬂapgnoving fromsaid mxture, said

parti ARHRAHSBRASAI SQORE hiktReE, optionally adding at least one aqueous solvent, and

optionally adding at least one organic solvent,

thus affording a partially neutralized third mixture, said partially neutralized third mixture
comprising:

an aqueous phase;

an organic phase;

said compound of Formula I;

said salt of a compound of Formula I; and

said compound of Formula IT and/or a salt of a compound of Formula II;
removing from said partially neutralized third mixture, said aqueous phase comprising:

said compound of Formula II and/or said salt of a compound of Formula II,
thus leaving the organic phase comprising:

said compound of Formula I and/or said salt of a compound of Formula I;
isolating said compound of Formula I and/or said salt of a compound of Formula I from said

organic phase.
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said compound of Formula Il and/or said salt of a

conpound of Formula Il, thus |eaving the organic phase
w@owpni®ssg: sai d conmpound of Formula | and/ orPGHUS2006/015022
salt of a conmpound of Formula I; isolating said

compound of Fornmula |I and/or said salt of a conpound )
14. Agprofess ier separatingprobugal mumgsuricnatshansléor 4 salh op probaeal megosuccinate,
separati ng probucol nonosuccinate and/or a salt of

pr obucol osucci nate Probucol NMsgbsuccinate from a
m xture i Ny ted i o QNpri sing: said
pr obucol nohos at e;/ sai d r obucol
nonosucci nat g; ghucol di susgi pate galt of

probucol di %ucci fate; Probuco

phase; and an aggeous phase; the process conprising:

removing from saild m xture, <ai\d>aqueous phase

conprising: said Q&Bbuﬁﬁ&Pdisu cinate and/or said salt
e,

. C Lccimaie . .
of probucol disuccCina s Teaving the organic

from B iRt SniGR® shid (RS m%Bire cOpRyge! nonosucci nate and/ or
sai d salt of probucol nonosuccinate; isolating said
prseiduseucabmesesvedinatte and/ or said salt of probucol
mongsuc &qﬂkeaftgqlsaid organi ¢ phase. 5. The process
0 P23 4, wherein said or gani ¢ phase
conprises at |ea

Di su€ci nate an organic

t a first organic salveht and a

wherein said firfs c ve

chain,ﬁ?&gﬂﬁgjg$ 0C§ on
sat ur'fted; 4 parti al The
process) of Caim ' '

is selected fromthe- group consi sgring of benzene,
tol uene, xyl ene, nesiltyl ene, naphthal ene, pentane,
hexane, heptane, octanepberEifiRsinfecane, undecane,
dodecane, tridecane, tetradecane, pentadecane,
hexeldeohnaid pressssebsaaiséng: ei cosane, cycl ohexane, and

remo%%tg rsglld%lflc%u%gﬂ%m said first mixture to afford a second mixture, said second mixture
comprising:

said probucol monosuccinate; and

said probucol disuccinate;
partially neutralizing said second mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized third mixture, said partially neutralized third mixture
comprising:

an aqueous phase;

an organic phase;

said probucol monosuccinate;

said salt of probucol monosuccinate; and

said probucol disuccinate and/or a salt of probucol disuccinate;
removing from said partially neutralized third mixture, said aqueous phase comprising:

said probucol disuccinate and/or said salt of probucol disuccinate,

thus leaving the organic phase comprising:
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8. The process of Claimb5 wherein said second organic
solvent is selected fromthe group consisting of an
we@tdvenleoas ester, an al cohol, an am de, a nitrPCHUSIOG6/615022
ketone. 9. The process of Claim5 wherein said second
organi c solvent is selected fromthe group consjsting
ofsamiquolaiwhmomauaﬁnaté @h@/br sedd sadt dprolsuml moypsugeiagis: e,

1solatg}gesgﬁrﬁrf> 11%1% I%lo oﬁ%? yﬁe%g hgrzlpg gal% fg g col mo%ﬁsth% mate from said

organdc pids@none. 10. The process of Claimb5 vvher ein said

first organic solvent is hexane, heptane, or tol uene,

and said second organic solvent is acetone or

n r

15. 1% ci% 09 ?ﬁ?la%l}%}Al;ﬁ?%f?%,f\)f/ﬁerrelﬁ‘%&ﬁ o %dn gi’l%g aPleast a first
orgarid &1 ednd afkl & Secdnd iorgeaic, sofveatn a fl rst mxt ure sal d

first mxture conprising: said conpound of Fornula |I;a

conpound of Formula I'l, wherein Ris a linker; and
16. e .li Gl 19581% saﬁ&’ Pt ioPd Ak so[\%ﬂpl‘é'arbgra?gﬁ't 6hain, branched or
probuco romsal rst mxture to afford a secon
cycliohydrocaghorsthnids satumlmﬂ misetwrated oopptipky wesatuwsaied conpound

of Forrmula I; and said conpound of Fornula II;

partially neutralizing said second m xture, optionally
17. ’ﬁﬁﬁUr{)’&s@Bf CRAR 5 WRrAM HEQ Bost %@%aﬁﬁfﬁolve@ﬂﬁ seRtlcd Mdint the group

ding at |east one organic solvent, thus affording

conslpmg <pfd1em;en¢e@1ueam xrdenet miesityleex paphihalansi peRe: hexans, heptane

tral
o5 e QG R SR, Mk Ap RS, hvadesane,
hepta8adahe Selbdsany, cﬁcl@hﬁmﬁmdd@étrﬁeﬁmﬁmrl and said

compound of Formula Il and/or a salt of a conpound of
Formula Il; renoving fromsaid partially neutralized

18. Tld fredll ¥t éfaﬁn 15 i Y68 YSc 0B REEmEATNenblsBected from the group

consisting of an ether, an ester, an alcohol, an amide, a nitrile, or a ketone.

19. The process of Claim 15 wherein said second organic solvent is selected from the group
consisting of tetrahydrofuran, ethyl acetate, isopropyl acetate, methyl alcohol, ethyl alcohol,

isopropyl alcohol, acetonitrile, dimethylformamide, acetone, and 2-butanone.

20. The process of Claim 15 wherein said first organic solvent is hexane, heptane, or toluene,

and said second organic solvent is acetone or 2-butanone.
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said compound of Formula Il and/or said salt of a
conpound of Formula Il, thus |eaving the organic phase

w@owpni®ssg: sai d conmpound of Formula | and/ orPGHUS2006/015022

salt of a conmpound of Formula I; isolating said
conpound of Fornmula | and/or said salt of a conpound

21. Agfro¢rss fay|sgparatingonearapaing o Fainuln k and/on 2 saliofis esuenoynd gf Formula

L

wherglﬁq{ {ba ﬁlg@f‘ GREE 2 Brst ghir@ SQM%%FJXH&Q chlﬂ?

separating a conpound of Formula Ill and/or a salt of
a conmpound of Forrmula Ill, wherein Ris a bond or
-C(O -, and}|X is selected fromthe group f£onsisting of
a straight in, branched or cyclic h ocar bon t hat

i s saturatef > S ufhsat ur at ed
having 1, %, 6, N\ 8, 0 carbon at ons;
aryl; heteroar el erocycle; 3 arytaldeyl ; and
al karyl kyl .4 ich may be opt#Fonakly”
substituteg, a first mxture, |said Pirst mixture

conprising: said
of Formula |V, A
sel ected fromthelgroup consisting

onpound pf Formulia 111; a conpound
i ' -C(O-, and X is
of a straight

ﬁs1h§
turate unsaturated or partially unsaturafed haV|ng
1§mﬁsd@pfﬂpmﬁpmﬁmxﬁFb&nmgI or 10 carbon atons; ary

het e het er al karyl ; aryl al kyl; and
Pﬁﬁ&???g?nmgﬂqdQﬁfaéﬂPgﬂLnay be optionally
substituted; and probucol; said process_comprising:

renovi ng sald probucol fron1sa|d first m
afford a seeofd\n

conpri sing: sai corrp nd of : ; and said
conpou of For mj p [ y al i zin '
secondﬂék ' ea oﬁg %%%gous

sol vent, and optional Iy adding at |egst oné organi c
’ utralized third
m xture, said par aIIy neugral i zed"t\ined m xture
conpri sing: an aqueous phase; an organi c phase;

wherein R is a linker; and

probucol; said process comprising:

removing said probucol from said first mixture to afford a second mixture, said second mixture

comprising:

said salt of a compound of Formula I; and

said salt of a compound of Formula II;

partially neutralizing said second mixture, optionally adding at least one aqueous solvent, and

optionally adding at least one organic solvent,

thus affording a partially neutralized third mixture, said partially neutralized third mixture

comprising:

an aqueous phase;

an organic phase;

a compound of Formula I;

said salt of a compound of Formula I; and

a compound of Formula IT and/or said salt of a compound of Formula IT;

removing from said partially neutralized third mixture, said aqueous phase comprising:
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sai d conmpound of Fornula Ill; said salt of a conmpound

of Formula I1l; and said conmpound of Formula IV and/or
wa@2m@alit608§ a conpound of Formula |1V, renoving PCOISHE6/5022

partially neutralized third m xture, said aqueous

phase conprising: said conpound of Formula IV and/or

sabid comppurst olF el sad/er said sattivte sompaund of Femylad,

0 i ng: said conmpound of Fornmula
1hus%%ﬁh%%%?g%ﬁggggﬁégﬁﬁﬁgéﬁ. conmpound of Formula I11;
| seidabipgusdotiFaronirolad/@fsafdaamsl a commpowiiié fHormalad;

sal t . of d of F la 1Ll f .
180 atg}gég coggooﬁg\ggf gn %@?dr/grue%glrs&lg Mf&cér@@%ﬁ%ﬁgﬁ%p anllaCI from said
5 (Hgméﬁ&ﬂg ta | and/or a salt of a conpound of Formula
erein Ris selected fromthe group consisting of
-(O (CH 2) 2-, CH2 -(CH2) 2- and - (CH2) 3-, froma

first xture, said first xtu risi

22, AROREIAY SPRIREE PO POUs oS TN OB faplhof § Sothbound of

FormWhgtein Ris sel ected fron1the group conS|st|ng of
-C(Q(CH 2)2-, -CH2-, -(CH2)2- and -(CHz)3-; and
probucol ; sjai d process conprising: pvy'ng sai d
pr obucol
m Xt ur e, 3
of Formul all;
partially neu
addi ng at e
addi ng at | east
partially neutrsg
neutralized thi'rd m xture conprrsi
phase; an organi ¢ phase;

10 wherein R is a bond or —C(O)-, and X is selected from the group consisting of a straight chain,

] tureR—-&ptl onal |y

W, a 4ft|on8HIy

, thus affording a
said partially

™~ an agueous

branched or cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated having 1,
2,3,4,5,6,7,8,9, or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl; arylalkyl; and
alkarylkyl, all of which may be optionally substituted, from a first mixture, said first mixture
comprising:

15 said salt of a compound of Formula IIT;

a salt of a compound of Formula IV,

s s
Q >< 7
(N
C—X—R R=X-C
\
HO/ \O O/ CH

v

wherein R is a bond or —C(O)-, and X is selected from the group consisting of a straight
chain, branched or cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated
20 having 1,2,3,4,5,6,7,8,9, or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl;
arylalkyl; and alkarylkyl, all of which may be optionally substituted; and

probucol; said process comprising:
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sai d conmpound of Fornula I|I; said salt of a conpound of
Formula |I; and said conpound of Formula Il and/or a
wa@ adob/10d038 conmpound of Fornula I1; renoving frpoT/E820d6/015022

partially neutralized third m xture, said aqueous

phase conprising: said conpound of Formula Il and/or .
removifAg shid ptdbucd] feone saip diwst aniwfuré-tor affrd alsegontl muistire &oidrsgeond mixture

t.he organi c phase conprising: said conpound of Fornula
COmMPYISIAEd/ or said salt of a conpound of Formula I;

| $olabl BPa sdhfoREEFeRduRiFaidul a | and/or said salt
of a conpound of Fornula I fromsaid organi ¢ phase. 14.

Aspideel ofa tompewyaidionraladVobucol nonosucci nate and/ or

.a salt .of propucol ucGi t and
partefyRutabes 1N TR iR TraThERIER presaveoss sptyent 0
optiof@RTHd g leabitdnd opg@idvengONOsuUcCi nat e; probucol

di succi nat e; and Probucol D succipate probuc

| ;. said.
thus affondiag & pesinlly msvirized BHplmpgus i By “tffaﬁ{a% ‘gﬁlﬂ grxture

comp];x%‘]'si)rr(l.t m xture to afford a second m xture, said second

ure conprising: said probucol nobnosuccinate; and
saindqgmodephade; di succi nate; partially neutralizing said
second m xture, optionally adding at |east one aqueous
s@MPERANIC BiM§S0opt i onal |y adding at | east one organi ¢

S QheRimpoll¢sr AShAALING a partially neutralized third

m xture,” sald partially neutralized third m xture
c eajursali iofi g compowefdiosmpleddle andin or gani ¢ phase; said

D ERLnar ESE N bSoP B8Pl BngRRRYF Rbrmuta Iv;
removing from said partially neutralized third mixture, said aqueous phase comprising:
said compound of Formula IV and/or said salt of a compound of Formula IV,
thus leaving the organic phase comprising:
said compound of Formula III and/or said salt of a compound of Formula III;
isolating said compound of Formula IIT and/or said salt of a compound of Formula III from

said organic phase.

23. A process for separating a compound of Formula I and/or a salt of a compound of Formula

L
S><S
R—COOH
HO o/
I

wherein R is selected from the group consisting of ~C(O)(CHy)z-, -CHa-, -(CHy)- and
-(CH,);-, from a first mixture, said first mixture comprising:

said salt of a compound of Formula I;
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sai d probucol disuccinate and/or a salt of probuco
di succinate; renoving fromsaid partially neutralized
wao biosd16eBt ur e, sai d aqueous phase conpri si ng: PEHUS2006/015022
probucol disuccinate and/or said salt of probuco
di succi nate, thus | eaving the organi c phase
CQIELiof b BEmS il giFdpmoi ILonosucci nate and/ or sai d
salt of probucol nobnosuccinate; isolating said
probucol nonoqucci nate and/ or sald sal t

nonosucci nat e ai d gggani 15\The process
14, r ' ni ¢ phase
rst ni c gnt and a

of d aim 1T,

conpri ses at
second Hoogan 7 16. The pr CL&/Pa%
wher ei n said qf gani ¢ sol vent I ght

chai n, branched or dyclic hydrocarbon|that is
saturated, unsaturatfedor partially dhsaturated. 17.
The process of Cdaim 15 wheFein sai’d f\irst organic
solvent is selected fromthe group consisting of
bewavia R tsaelseted frony thergsoupmsssisingel-CEOFHI Nz ke -(CHz)>-and -
n hexane, heptane, octane, nonane, decane,
«Hhﬁhﬂﬁga dodecane, tridecane, tetradecane,

p &%@»%ﬁﬁ pib&ade@pngng:nept adecane, ei cosane,
cycl ohexane,” and petrol eum ether, 18. Th

process
remo@ingg saidiBobuest Gom spid frss moene to pEfard %S%Blpqe/ tugegsald Xeond mixture
selected fromthe group consisting of an ether an
, an alcohol, an amde, a nitrile, or a ket one.
19&nd¥&ﬁdﬂdﬂﬁﬁq&uﬁﬁoﬁFammndﬁzmﬂereln sai d second
organi ¢ solvent is §ele fromthe group consisting

ofﬂ¥®§¥%ﬂﬁRﬁQ§H@W§ﬁ° cetate, isopropyl acetate,
partlgi?s Wliral %1919 el e&ﬁﬁ% Xﬁir@ %ﬁbnally%ﬂﬁ%%( heasl G&RN@heous solvent, and

onitriFe, | met h f ormam de,” acetone, and
optlofhallylb&hﬂ@atleé’sﬂ)onél'bfgaplccsob@st of Clai m 15 wherein said

first organi s .hex e , et
thus3fercing WD SBRGHRRAT (43S B o7l TARERS el Rl Wi Fmixture
.anone. 21. A process for separatl ng a conpound of
comré-ﬂg%l al and/or a salt of a conpound of Fornula I,
whem equeots plsase; | i nker, froma first mixture, said
first mxtuyre conprising: said salt of a conpound of
FofPOTEA™MCP 8% a1 t of a conpound of Fornula I, wherein

R gﬁdaohbamofmum@bucol sai d process corrpri si ng:

said salt of a compound of Formula I; and

a compound of Formula IT and/or said salt of a compound of Formula IT;
removing from said partially neutralized third mixture, said aqueous phase comprising:
said compound of Formula IT and/or said salt of a compound of Formula II,

thus leaving the organic phase comprising:
said compound of Formula I and/or said salt of a compound of Formula I;

isolating said compound of Formula I and/or said salt of a compound of Formula I from said

organic phase.
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renovi ng said probucol fromsaid first mxture to
afford a second m xture, said second m xture
waeommpni®ssg: said salt of a conmpound of For nul BCT/USZNE015022

said salt of a conpound of Formula II; partially
neutralizing said second m xture, optlonally addi ng at

24. A p@séss dnesepapatingirobotal anmosmdlatqudémal salf of grybheplagonosuccinate,
| east one organic solvent, thus affgrding a partially
neutralized third n1xture said pagfially neutralized
third m xtur s X phase; an organic

phase; a compol F alt of a
compound of Fo 2 |; “and a f Ha Il
and/ or sai d"®alt Jof a compoundfof F®rnula 11§ renoving

fromsaid partial neutralizeg third mxture, said
aqueous phase ri si ng: sai & conpound of Formula |1
and/ or said salt of Formula Il, thus
| eavi ng the organi'€ bﬁ??glg o%%ﬁtl sing: said conpound of
from aq{r%&ﬂre %QQ{ t Hiite S8 #)nﬁi‘hga conpound of Formula I;
I'ng ‘sail conpound of Formula | and/or said salt
ofsafl sattmﬁpm’uﬁcm]fmﬁmsmdnaaw, from said organi c phase.
or separating a conpound of Formula |11
ar?dslagr"% %f“cﬁmé‘&’rﬁ%c{md of Fornula H, wherein R
is a bond or -C(Q-, and X is selected ffomthe group
consi sting of a dt rai ght cshal ng bra [

hydr ocar bon th [ Aty rated or
vi 7 6, 7
sAaryl ; hete Q2 :
“of

partially unsa

9, orhHq

al karyl { aryI aI kyI apd al karyl kyl , V\,hl ch dmy
be optionally subst | ed, froma st mxture, said
first mxture conprising: said salt\of a conpound of

Formula 111; a salt of m.zeameudda®f Formula 1V,

probucol; said process comprising:
removing said probucol from said first mixture to afford a second mixture, said second mixture
comprising:

said salt of probucol monosuccinate; and

said salt of probucol disuccinate;
partially neutralizing said second mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized third mixture, said partially neutralized third mixture
comprising:

an aqueous phase;

an organic phase;

said probucol monosuccinate;

said salt of probucol monosuccinate; and

probucol disuccinate and/or said salt of probucol disuccinate;
removing from said partially neutralized third mixture, said aqueous phase comprising:

said probucol disuccinate and/or said salt of probucol disuccinate,

thus leaving the organic phase comprising:
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wherein Ris a bond or -C(O-, and X is selected from
the group consisting of a straight chain, branched or

W@ y@bile60B8/dr ocar bon that is saturated, unsaturPCEUSING/015022
partially unsaturated having 1, 2, 3, 4, 5, 6, 7, 8,
9, or 10 carbon atons; aryl; heteroaryl heterocycle
alskﬁrpyd)bucalr wbpdskydinate and/at sedd saliofiprokticp] BPNQFHCERAtERY

be opti onal subst.i t.ute :
soletgFpr R R} BDORG L B3F B S Sr SR oh P RERERFom said
mgwﬁggﬁgée to afford a second mxture, said second
ture conprising: said salt of a conpound of Fornula
I1l; and said salt of a conpound of Formula IV,
artiall eut ral | 0 QRBEPO&Y dt Yoast
2s. Wiarordoedt CRlt e Pe2ebs 23, SnaEROR ebhbbasctBpRe difeast
first cﬁlgﬁhagolaémlaﬁ@ssec@ﬁeorgagmoweﬁol vent, thus affor ding a
partially neutralized third mxture, said partially
neutralized third m xture conprising: an aqueous
id Fid Wt Bfa shafoRb bihid, ibranched or
26. THEHEes O G2, SRR i B G B e o
cych@ﬁy&@cfd%drﬁth\iﬁ&ﬂﬂhﬂtedsansﬂthﬁaﬂed onparaaliy)mmtm@e@)f For mul a
I'V; removing fromsaid partially neutralized third
m xture, said agueous phase conprising: said conmpound

27. ”Ei{ rﬂ: &fegyl)iad Q@W}féfelﬁ' 84id fizdlotgadic RIVAMRAEREteafrom the group
alVv, t | eavi ng the organi c phase congqxl sing

consmmgdofdmmwmwlmw nmlml memtyler@naanhﬁhaé%eom%qe age, heptane
ound, of F a L1
octa:n,gU? pe, qef:?ne c}]dc chrgaég Eeg%%gc&ﬁ & PORiC gca% hexadecane

heptadbéank! QE3s8A¢, ‘éy&lbﬂ@@h@ apkl @sﬁ‘oleﬁﬁi etisrpr ocess for
separating a conpound of Formula |I and/or a salt of a
compound of Formula I, wherein Ris selected fromthe

28. ’ﬂ{e?g%ﬁse%g Qf bf’aﬂl Y vﬁ{er 1%9%%{%333)02%&%0 %c‘s:l'{fest 18 s@@k@d%or@ﬂﬁ group

O a1 et n t mxture
consieRP6f i dier, an ester, an alcohol, an amide, a nitrile, or a ketone.

29. The process of Claim 25 wherein said second organic solvent is selected from the group
consisting of tetrahydrofuran, ethyl acetate, isopropyl acetate, methyl alcohol, ethyl alcohol,

isopropyl alcohol, acetonitrile, dimethylformamide, acetone, and 2-butanone.

30. The process of Claim 25 wherein said first organic solvent is hexane, heptane, or toluene,

and said second organic solvent is acetone or 2-butanone.
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said salt of a conpound of Fornula |I;a salt of a
conpound of Formula p , wherein Ris selected fromthe
w@e@dple@ensi sting OF-C(O) (CHa) -, -CH2-, - (CH2pQF/Us2d6/015022
probucol ; said process conprising: renoving said
probucol fromsaid first mxture to afford a second
31. Apotessef sgmiatingscmmponid p{iFernudapaidoragsaltafiagogmeindgef Formula

a compound of Forrmula I; and said salt of a compound
L of Formula Il partially neutralizing said second

m xture, optjionally adding at |east ope agueous

sol vent,

sol vent,

m xture,

conpri si ng:

conpound of  Pe - S

Forrmula I; and a qonpound of Fornula Il and/or sald

salt of a conpoung Formyla I1; rlenoving fromsaid

partially neutrafijzed third m xture ai d agueous

phase conprising sai d conmpound of PBornula Il and/or

[ f ! .eavi ng
Wher?lﬂég gra e? fr %é%%&@ %ﬁcﬁr%ﬁ “Jéléﬁ%% nc[][1 f Fornul a
5 | §ﬁ&%dmmdﬁaddf9ahmn®ﬁ a conpound of Formula I;

i sol ating _said compound of Formula | and/or said salt

ofa ¢prerRavp8 ok Homptledh nul a | from sai d organi c phase. 24,

A process for geparating probucol nonosuycci fate and/ or

a salt of probucol nDnosu00|nate

Monosucci nat-e xhd F1xst mxture
conpri si ng: [ [ a
alt of probucol D D %y%% nate

wherein R is a linker; and
probucol; said process comprising:
10  partially neutralizing said first mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized second mixture, said partially neutralized second mixture
comprising:
an aqueous phase;
15 an organic phase;
said compound of Formula I;
said salt of a compound of Formula I;
said compound of Formula II and/or a salt of a compound of Formula IT; and
probucol;
20 removing from said partially neutralized second mixture the aqueous phase comprising:
said compound of Formula II and/or said salt of a compound of Formula II,
thus leaving the organic phase comprising:

said compound of Formula I and/or said salt of a compound of Formula I; and
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probucol ; said process conprising: renoving said

probucol fromsaid first mxture to afford a second
WOR00b1@38 sai d second m xture conpri sing: sai dPGHIUB2008/015022

probucol nonosucci nate; and said salt of probuco

di succinate; partially neutralizing said second

mpgébiicel;, optionally adding at | east one aqueous

sol vent, and_opt.i onal ddi n t deast an [
isolafg spihomtngd CLFpanar b doranevdiary SateSAf pLEARRET
m xture, said partially neutralized third m xture
conprising: an aqueous phase; an organi c phase; said
32. Apoisewsalf sepmaingoodamposnd 98 Fernyds 11 and/gr »#akicfja compound of
T ngﬁﬁﬁuccinate; and probucol disuccinate and/or said
ormy! >of probucol disuccinate; renoving fromsaid
partially neutralized third m xture, '
phase conpr|sing: said probuco [ Rat e and/ or

sai d sal » ‘ eavi ng the
organi ¢ phase | nohosucce nat e
and/or said sa nat e;R.ixsxét ating
sai d probugg 2 i alt of oH

pr obucol monosucc| nate fromsaid o gani ¢ phase. 25.
The process of Chim?21, 22, 23, 24, wherein said
organi c phase conprises at | east~a \fixst organic
sol vent and a secbnd organic solvent. 26. The process
' MEeHS 16 sdd | ebk@ittngiof adtraight chain,
Whm%%?éﬁiﬁﬂﬁqgﬁgrgsbgf%ﬁgﬁégﬁﬁéﬁii%ﬁﬁgﬂﬂ%gggca(bongthat igh .
brandfeti v aydit, hydreathonabatds saturpted tinshtuyatedernaiabyamsatprated having 1,

The process aim?25 wherejn said first _onr I .
2,3, Ao 5 06 0 ERPG PR DR o GToste) UREP P CRPE fylatio and
alkaxgﬁﬁ'{ NGO WHREHEAF be SPH GRSy sRSitiyd, Srgn a HanMikeke naid first mixture
ent’ane, hexane, heptane, octane, nonane, decane,

compneiigsane, dodecane, tridecane, tetradecane,
pent adecane, ad e, heptadecane, eicosane,
cy%?%ﬂ%?@%gﬂ(gﬁgnﬁgﬁﬁgreun1ether.

a compound of Formula IV,

S s
7< 7
0
N\ R—X—C
C—X—R L
/ ~, - OH
ua (@ o

v

wherein R is a bond or ~C(O)-, and X is selected from the group consisting of a straight
chain, branched or cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated
having 1, 2, 3,4, 5,6, 7, 8,9, or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl;
arylalkyl; and alkarylkyl, all of which may be optionally substituted; and

probucol; said process comprising:
partially neutralizing said first mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized second mixture, said partially neutralized second mixture

comprising:
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28. The process of Caim25 wherein said second

organic solvent is selected fromthe group consisting
wototani@sher, an ester, an al cohol, an am de, BCT/US2006/015022

nitrile, or a ketone. 29. The process of Caim25

wherein said second organic solvent is selected from

t hg agic@upphaasi sting of tetrahydrofuran, ethyl

acetate, isopropyl acetate, nethyl alcohol, ethyl
alaB QRIS BR88%r opy|  al cohol , acetonitrile,

dignRt bR BFHRmiALBt one, and 2-butanone. 30. The
process of Claim25 wherein said first organi c sol vent
| saidesstioéa compowndeof Formulglllene, and said second

organi c sol ye IS one. or +.2-hut
s oeddepmeRtrd § BBt RGPl B AESER
a gpeymeernd of Formula I, wherein Ris a linker, froma
first mxture, said first mxture conprising: said .. |
removiogounshidpartishynewralizedseconoiiaredhe spieay lg“als? COmpIISINE:
wherein R i ] ; DI ' S%fla TV,
col rqoﬂpﬁblbggglﬁ%rbgﬁﬁlv %@dl}?rr%f‘?zu ng ascg?[gioqul?g?pm xture,
thus Je@lih@ el dryandeipliasg caiptigiagt one aqueous sol vent, and

optionally adding at_least on rgani c sol ye Us-.
10 afseish ermmguad phFetigls JIT aadlpr S&f‘f %ai 2oamatny 9%?1’8&%@.1’&“‘1
p rg&ﬂ%ty neutralized second m xture conprising: an
agueous ‘phase; an organi c phase; said conpound_of
isolatfiny said eonhpoundiof Feahyla §F and/onsaid saitiofor camenavn &1 Fornggp 4L
conpound of Forrmula Il and/or a salt of a conpound of
Formula Il; and probucol; renoving fromsaid partially
33. ﬁgi’gcreﬁ d1%8hrSREONEbMpItnG o€ Fbfiulal ued/usa piasia compound of Formula-
conprising: said compound of Fornula Il and/or said
15 L salt of a conpound of Forrmula Il, thus |eaving the
organi ¢ phasge conprising: said conpound off Fornul a |
and/or said jsalt of a compound of For l;
andpr obucal+

wherein R is selected from the group consisting of —C(O)(CHz)z-, -CHz-, -(CHz)2- and -(CHy)s-,
from a first mixture, said first mixture comprising:
said compound of Formula I;

20 a compound of Formula II,

S7<S
HOOC-R R—COOH
\O o /
II

wherein R is selected from the group consisting of ~C(O)(CHy),-, -CHa-, -(CHz)2-and -
(CH2)3-; and
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i sol ating said compound of Fornula I and/or said salt

of a conpound of Forrmula I. 32. A process of
wgaepanatods g a conmpound of Formula 111 and/ or aPGHUB2008/015022
a conmpound of Forrmula Ill, wherein Ris a bond or

-C(O-, and X is selected fromthe group consisting of
apiicttfuablgbzhdpftmegscoknpamniged or cyclic hydrocarbon that
i S saturated, unsaturat e iall
partiofigppweplnesaicympguegcptpmy indpt et BIEAHI B Elbivent, and
t éagréﬂ ; @goq)@fylel e, al karyl; aryl al kyl ; and
opt1o€a{1]}§1]add?%ﬁﬂ gfréh%v\%l ch may be optiona
thus afoodinz tamaemllymcmmlaed sgoond mixius gaid @aﬁﬁllv FlP'éffahr%FQ gepoad mixture
conprising: said conpound of Formula Ill; a conpound
COMPEFEor mul a TV, wherein Ris a bond or -C(O) and X is
sealnea%gdjlsfﬂhgggthe group consisting of a stral ght
chai n, branched or cyclic hydrocarbon that is
saitmgam@phamsatur ated or partially unsaturated having
1, 2, 8, 9, or 10 carbon atons; aryl;
hestalgirc gmﬂuhdﬁg%%u%/%l e; al karyl; arylal kyl; and
al daqt dalthofla.compbuf offurafilaiaybe optional |y subst i t ut ed:
and probucol ; said _process co S|n ar
10 peid earmang o§ Brany ASEORT 2SR BL 2 SRR CHRAA G 22¢
Igpq,g{) Qe aqueous sol vent, and opti onaIIy addi ng at

Orie or gani c solvent, thus affording a partially.
remoRigtffah szid pasiatip neutrdlized B@On@ mmlturﬁaﬂl@ AAUCGOYS RRAFE CAMPHEFE:

R e e R e L
thus Eg%gwo@gmggflﬁélcgmbhgmgsal d conpound of Formula IV

a Salt of a conpound of Fornmula IV
15 pr silicahpound wb Formula f end/ersaid salt ofi %W%@P?E@F%@I and
secogd glxture t he aqueous phase conprising: said
of Forrmula IV and/or said salt of a conpound

isolafhe 588 Bbnfound, oftHousuladamil/og siit saloofaeimp@indof Formula I.
CONpPri si ng:

34. A process of separating probucol monosuccinate and/or a salt of probucol monosuccinate,

7

20 Probucol Monosuccinate

from a first mixture, said first mixture comprising:

said probucol monosuccinate;
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said conmpound of Formula Ill and/or said salt of a

conpound of Formula II1Il; and probucol; isolating said
w@orpouads of Forrmula I11 and/or said salt of aPCDIRO6CS022
of Forrmula Il11. 33. A process of separating a conmpound

of Formula | and/or a salt of a conpound of Fornula I,

whesricol Bsicsimte; end ed from the group consisting of

-C(O(CH 2)2-, - - -(CH2)2- and -(CHa)3-, froma

first mxture, s@id first mxture conmps/sing: said

conmpound of Fornatha a i ,

wherein R is sgllect g onsigsting of

- (O hdcH 2 2- I * )M

andpr obyicol 7~ sai ® process conprising: p&rtially |

neutral®zing said firjst _m xture, opgtionally adding at

| east one aqueous ent, and optibmal |y addi ng at

| east one organi c sol vent, {h_us affording a partially

neutralized second mi xtEPRISIE B4rtial Iy neutral i zed

sec 1 X1 ::Si.Nng: an aqueous phase; an

orpgrgﬁlgcg@p 1ggg§ce§%?cgﬂﬁggﬁ%%und of Fornmula |; said salt

partidlfy reuaahizingsedd ifst bk, aptionally adding at teagieumadqedous solvent, and
Formula Il _and/or a salt of a conmpound of Formula II

optioaally pidsmgeideast oueFerHE SPYEHh sai d partially neutralized

thus G %‘B&tﬁﬂléﬁﬁﬁﬁli&%@&iﬂ RRQFS, GRMRily@utrsRied second mixture
conmpoun 0 0

rmula Il and/or said salt of a conpound
compofsifepr mula 11, thus | eaving the organic phase
conprising: 15 said conmpound of Formula | and/or said
saf't 3o #pound of Formula I; and probucol ;

| s8] Gohiie pha¥ed conmpound of Formula | and/or said salt
of a compound of Fornula I
said probucol monosuccinate;
said salt of probucol monosuccinate;
said probucol disuccinate and/or a salt of probucol disuccinate; and
probucol;
removing from said partially neutralized second mixture the aqueous phase comprising:
said probucol disuccinate and/or said salt of a probucol disuccinate,
thus leaving the organic phase comprising:
said probucol monosuccinate and/or said salt of probucol monosuccinate; and

probucol;

isolating said probucol monosuccinate and/or said salt of probucol monosuccinate.

35. The process of Claim 31, 32, 33, or 34, wherein said organic phase comprises at least a

first organic solvent and a second organic solvent.

36. The process of Claim 35 wherein said first organic solvent is a straight chain, branched or

cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated.

37. The process of Claim 35 wherein said first organic solvent is selected from the group

consisting of benzene, toluene, xylene, mesitylene, naphthalene, pentane, hexane, heptane,
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34. A process of separating probucol nonosuccinate
and/ or a salt of probucol nonosucci nate, Probucol

wowes u®as nate froma first mxture, said firsPCHUKI006/€15022
conprising: said probucol nonosuccinate; probucol

di succi gate' H%Qd Probucol Di succi nate_ probucol; said
octang, TgRaRss CEKRHISPYRTS. Jastepang) triflopms: telndeghgy peripdeopng, dipxadecane,
heptafdchd! efoosHal éy%ﬂkﬁiekﬂnégﬂdg%r urh @@é{_ one agueous

sol vent, and optionally Ing at least one organic

solvent, thus affording a partially neutralized second

L xture, i.d rtially.neutralized second m xture
38. 10 hieS ord Ml o hedin i e el galfeel o peledied kb group
5  consifingfankthenna et iafaldhol ah dmsd), b nfilePbOPKGHhe.
nonosucci nate; said probucol disuccinate and/or a salt
of probucol disuccinate; and probucol; renoving from
' rtoc-al: [ econd .m xture the agpeo
0. 1 bR Y LML S P SREP M Eot e GRS e growp
consigimpdf sattahydbfimap et aedtated) issgepyl at&atel Muthyl HadiodGth1@lcohol,
. or gani c phase, conprising: said probucol nbnosucci nate
isopragyhagoh cgioitrite gimathyl Rmmamidep Agsbonse phi-butagere.
10 probucol ; isolating said probucol nonosuccinate and/or

said salt of probucol nonosuccinate. 35. The process
40. Tbé picassmf T12inB335 wBSeinovaidfrst sigenieisolvsatiis hew-ma ticptapbagaoluene,
andsc(gn%riges at IFas{. a fti r st P ani c solvent and a

AR BEFRIGISCVEBY F 8ATONSY - 9HaMeocess of C ai m 35

wherein said first organic solvent is a straight
chai n, branched or cyclic hydrocarbon that is
41. Agupepsapbeepaighng e gpampewndef Framulad dngd/onasalt of atenpodid. of Formula
15 I The process of Caim35 wherein said first organic
> solvent is selected fromthe group

S7<S
o O/R'—'COOH
I

wherein R is a linker, from a first mixture, said first mixture comprising:
said salt of compound of Formula I;

a salt of compound of Formula II,

\ S><S
HOOC"R\\O I / O/R'-'COC)H

I

20
wherein R is a linker; and

probucol; said process comprising:
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consi sting of benzene, toluene, xylene, nesitylene,
napht hal ene, pentane, hexane, heptane, octane, nonane,

walewaneo3tindecane, dodecane, tridecane, tetradeCHOS2006/015022
pent adecane, hexadecane, hept adecane, eicosane,

_cycl ohexane,  and petrol eum et her. 38. The process ?f
partialty aputradizingrreiddlingt miteresentionallypditing at 1gast grgmzquequs solvent, and
. S She sisting of an ether, an
°pnmg®&§§§%gﬁI§%§%%%§T anqgﬁgﬁg, antrile, or a ketone.
thus aB@rdif$ e ppitiatie asutedlizEl sécondmivdes; eiid psmially sewmtided second mixture
grgani c solvent is selected fromthe group consisting
compgsfiligeet r ahydr of uran, ethyl acetate, isopropyl acetate,
met Byleodl sRNR! . ethyl al cohol, isopropyl alcohol,
acetgﬁ?}r?ﬁe,’dinethylforrnanide, acet one, and
2-ahorganorwhaset0. The process of C aim 35 wherein said

first organjc.solvent is hexane, heptane, or toluene,
antf §8F@g§%%9§£¥QEH ic solvent is acetone or

2shidtsan eNg cofipdunddFopagRy; of separating a conpound of
Formul a | and?or a salt of a conmpound of Fornula I,
waeosipauml pEFemiulnl @nd/of paydrsalt ¢f # eampauad of Horaylp §; and
first mxture conprising: said salt of conpound of
F@Fﬁﬁ?@il; a salt of conpound of Fornmula Il, wherein R
removifig &ohi kepartialiyngitalisadecomhinik e dliesfieous phase comprising:
,rising:(gartially neutralizing, said fi m xt.ure,

conp rs%
oseidsRaIPPYnd e orgukt Iaad/er said saltdf pcrmapaygd O£ Fermula 4.
- I nﬁ%@i - t one organic solvent, thus
thus lg&%?r?ggaa ratg?%ﬁgfﬁsﬁlz%t rali zedgsecond m xture, said

p anidicahippumdof Fahitebasiéoeaid saitxf a cempowpt ¢fFomgulady and
a Uﬁogglphase; an organi ¢ phase; said conpound of
F

’l'; said salt of a conmpound of Formula I; a
isolatG@MRRUNhRlnd OF Potnfuld | aRieY Afd S di_a%ah%oaﬁd &f KarReimd
of” Forrmul'a 11; and probucol; renoving fromsaid

partially neutralized second m xture the aqueous phase
42, l%chio ésgf%lt”g%)@sﬁgfg%hcgﬁ Dﬁlnu_ngf ﬁ];rgﬁllcf{ ﬂy.!a.r?d/&l a &Ttd({f%rcoﬁ%ognd of

Formula II1,

S

S
0
7< /]

R—X—C,

yd OH

HO (e}

11

wherein R is a bond or —C(O)-, and X is selected from the group consisting of a straight chain,
branched or cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated having 1,
2,3,4,5,6,7,8,9, or 10 carbon atoms; aryl; heteroaryl; heterocycle; alkaryl; arylalkyl; and
alkarylkyl, all of which may be optionally substituted, from a first mixture, said first mixture
comprising:

said salt of compound of Formula III;
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t hus | eaving the organic phase conprising: said

conpound of Formula | and/or said salt of a conpound
wo@Rookotgess a | ; and probucol; isolating said cor@DURINOEH15022

Formula | and/or said salt of a compound of Formula I.

42. A process of separatlng a conmpound of Forrmula 111

andrl of-aompeund i Eorpwled¥und of Fornula 111, wherein R

is a bond or -C(O-, and X is sel ected from g he group

consi sting of @ stralght chaln Qr/cyclic

hydr ocar bon : 3 5

partially uns

5 %, 7, 8,
heterocyqﬁe

9, or d0 carbon afjons;

al karylf“ér?i\al TN wWhiERfray
be opticonal Iy Qubst i froma fir¥t mxeure, <Hid
first m xture conprifping: ' conpound of
Formula Il11;a salt ytla |V, wherein

, and is selecteed fromthe

O R nde ”gaﬁéf%anﬁ% B lorian ey Cheeai Someiting of a sraight
chamP@r‘éﬁdkéh oy cyk!Eq{yH‘f&taﬁgn'ﬁ’i’a\f H{&nﬁa’cea un§ t;/lfat Cﬁ or fRrtiafty Lﬁﬂsaturated

car bon at ons: eteroaryl; heterocyc
havmall kférylﬁr 5., )7L &l % \oir 10ambomhtoarsy hﬂyiflhetmdrybhemtmyﬁemyaryl

. t i.t.ut ed; and ] process
arylalggln_ﬁﬁ %1? %aﬁif? AYHch ;ay bp 81’51 ugsl%(ﬁmf"?lﬁ?g m xture,
omdma@ql gMd@%yegggco@tpdsﬁ%st one aqueous sol vent, and
optionally addin | east one organic solvent, thus
partially pepterlizipgsaihiits mlxtyrenqmqnally 2dding aidewsd one Rquepbs sodwind, and
ommﬁmtﬁ@n%ﬂﬁw&%H%ﬂ%ﬁﬁ%wdr"““recom”'“”Q an
ase; 'gani ¢ phase; said conpound of
thus aEforctmg a ph]ltially switthlzad tecohd anicary) eald gawialll acwidlized bdcon@mixture
conpound of Formula Wand/or said salt of a conpound
COMPY#MESr nul a W and probucol ;

an aqueous phase;

an organic phase;
said compound of Formula IIT;
said salt of a compound of Formula III;
a compound of Formula IV and/or said salt of a compound of Formula IV; and
probucol;
removing from said partially neutralized second mixture the aqueous phase comprising:
said compound of Formula IV and/or said salt of a compound of Formula IV,
thus leaving the organic phase comprising:
said compound of Formula III and/or said salt of a compound of Formula III; and
probucol;

isolating said compound of Formula IIT and/or said salt of a compound of Formula III.
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renoving fromsaid partially neutralized second
m xture the aqueous phase conprising: said conpound of

wo-o0oai@3d V and/ or said salt of a conmpound of MOY/DB1086/015022

IV, thus | eaving the organic phase conprising: said
conpound of Forrmula Il and/or said salt of a conpound

43. AoproFess wifi beparating aznemponod of Bormulsbiral/ omragsatiaif d coomppvirhelf Formula

L

of Forrmula Il and/or said salt of a conmpound of
Forrmula I11. 11143. A process of separating a conpound
of Forrmula I} and/or a salt of a conpound 4f Fornula I
wherein Rig selected fromthe group corgisting of
- (O (CEb
first m xt
salt of conpou
Formula 11, .4
consisting of -C(© (CH 2)2-,
(CHs) 3-; and prob ; saig procesg_conpri si ng:
partially neutralifzing said fir \ Xture, optionally
addi ng at | east ome aqueous solvent) and optionally

GRS Bl o8 8By O ALOIGADR B (o

from adiwdt maktre daddosindixare comnprisiogpr i Si ng: an aqueous

phase; . a organi c ase; said conpound of Fornula I;
S IOEC

s salt e oumBladi Formula I a compound of
F%rgylogalcbmg&g{cp(gfﬁﬁjnqlas@t of a conpound of Fornul a

I'1; and probucol; renmoving fromsaid partially
neutralized sgcond m xture the aqueous
conprising: sdid co ooundsof Formula |1 /or said
salt of a g the
organi ¢ pha :

HOOC—-R //R COOH

I

wherein R is selected from the group consisting of —~C(O)(CHz)z-, -CHz-, -(CHa),- and -

(CHy)3-; and

probucol; said process comprising:

partially neutralizing said first mixture, optionally adding at least one aqueous solvent, and

optionally adding at least one organic solvent, l

thus affording a partially neutralized second mixture, said partially neutralized second mixture

comprising;

an aqueous phase;

an organic phase;

said compound of Formula J;

said salt of a compound of Formula I;

a compound of Formula II and/or said salt of a compound of Formula II; and

probucol;

removing from said partially neutralized second mixture the aqueous phase comprising:

said compound of Formula IT and/or said salt of a compound of Formula II,
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said conmpound of Formula | and/or said salt of a

conpound of Formula |; and probucol; isolating said
w@eowpoueas of Fornula | and/or said salt of a cpopUs2ede/015022
of Formula I. 44. A process of separating probuco

nmonosucci nate _and/or a _salt of probucol nonosucci nate,
thus lezvisk {6 Pragpisadaeceometéing. om a first mxture, said
fif ' iIslhng. said.salt of pr .
oS ec A & ARl Sligfbe Hficfe B0 b Bhp B S hyia s na
Pipedbucalt Di succi nate probucol; said process
) conprising. partially neutraljizing said fiyst mxture,
lsolat@gtsaléﬁamwu%cﬁaﬁ[ TRy § anddar saiesaki i 8 sompeyrd iiormaidl
5 optionally adding at |east one organic solvent, thus
affording a partially neutralized second m xture, said
44. Apmotésabf sepasting ptabmeol memsnckimita tnd/er caitprfipsotngol monosuccinate,
aqueous phase; an organi c phase; sai,d probucol
nonosucci natje; said salt of probutg nonosucci nate; a

probucol di-gugcingt e d ad_ g t of probucol
di succi nate obu .
partially neu zed Second X

ng ‘fg om sai d

re e ueaus phase
conpri si ng:®ai d probucol di sucfi nat® and/ or |said salt
of probucol disugcinate, thus |eaving the oryanic
phase conprisi#ag] said probuedol™~wonosucci nate and/ or
said salt of progcgl rﬁ)nosucci nate; and probucol ;
i sol ating sai d proBBEBIMWBHESHECI nat e and/ or sai d salt

WelatlInto] B j - 45.. The process of Claim
ﬂomﬁili,mgﬂ, 43%a1g?ﬁﬁzl?&%€?%ﬂ&%ns§%'d organi ¢ phase

c cmgdrsals eSprabudod agmosudeinaty or gani ¢ sol vent and a

second.or gani.¢. sol.vent .
10 a salt of progucol %1succm§te; and
S. S,
. < :
HO OH
© ¢
e} o
Probucol Disuccinate

probucol; said process comprising:
partially neutralizing said first mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
15 thus affording a partially neutralized second mixture, said partially neutralized second mixture
comprising:
an aqueous phase;
an organic phase;
said probucol monosuccinate;
20 said salt of probucol monosuccinate;
a probuco] disuccinate and/or said salt of probucol disuccinate; and
probucol;

removing from said partially neutralized second mixture the aqueous phase comprising:
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46. The process of Caim45 wherein said first organic

solvent is a straight chain, branched or cyclic
whsasoo@sbon that is saturated, unsaturated orPCT/US2006/015022

partially unsaturated. 47. The process of C aim45

wherein said first organic solvent is selected from

t Beid grehwgoldisnscipeterpgder sgd sele atprobutal disaccingtbene,

gg;,?,; : .pent ane, hexane, heptane,
thuSIoc éﬁé%%ﬁgﬁgﬁggg%gﬁgﬁgsl'ndecane, dodecane, tri decane,
t edit prstarolemomantdntte andor Jadksuliesrpnchucbepbacitcdnste; and

ei cqsane, cycl ohexane, and petrol eum ether. 48. The
pPERbuEel of O aim45 wherein said second organic

isolatﬁqg ls¥aProbuRoSRbRSHEGndiE QHEH B{‘&i(g o ﬂé%lﬁ:'o?ﬁl'oﬁ(gsulegingt@.
ether,” an ester, an alcohol, an am'de, a nitrile, or
ket one. 49. The process of C aim45 wherein said

5. TRERRREUHETOR 1o CPHEy OF BT SCIn S B b og Compises a east
first ok SRRY Nt AEPL Hcbnd SREAKIsoRERKONOI, et hyl “al cohol,

i sopropyl al cohol, acetonitrile, dinethylformam de,
acetone, and 2-butanone. 50. The process of  aim45

i Lad fidst organ ol vent is hexane, ., heptape
6. THOBIEREA D ShorddlR et it S A AP B Bfphec or
cyclicQfydgochitioa lieNn s saturated, unsaturated or partially unsaturated.

47. The process of Claim 45 wherein said first organic solvent is selected from the group
consisting of benzene, toluene, xylene, mesitylene, naphthalene, pentane, hexane, heptane,
octane, nonane, decane, undecane, dodecane, tridecane, tetradecane, pentadecane, hexadecane,

heptadecane, eicosane, cyclohexane, and petroleum ether.

48. The process of Claim 45 wherein said second organic solvent is selected from the group

consisting of an ether, an ester, an alcohol, an amide, a nitrile, or a ketone.
49. The process of Claim 45 wherein said second organic solyent is selected from the group |
consisting of tetrahydrofuran, ethyl acetate, isopropyl acetate, methyl alcohol, ethyl alcohol,

isopropyl alcohol, acetonitrile, dimethylformamide, acetone, and 2-butanone.

50. The process of Claim 45 wherein said first organic solvent is hexane, heptane, or toluene,

and said second organic solvent is acetone or 2-butanone.
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