PROCESS FOR THE PREPARATI ON OF SUBSTI TUTED BENZOXAZOLE COVPOUNDS Thi s
application clains benefit of priority to US provisional patent application
serial novo@M«aBe58138 filed on March 7, 2005, which is reraisgoocnetppor at ed
inits entirety. FIELD OF THE | NVENTI ON The present invention relates to
processes for the preparation of substituted benzoxazol e conmpounds, and in
particul ar 2-(3-fluoro-4-hydroxy-phenyl)-7-vinyl benzoxazol - 5-ol. The

Erocesses i ncl ude t hergomslsatdronHePrEFPRRRSION BiFesLdemagar ol e conpound
aving an appropriate substit o] iety. ND OF THE | NVENTI ON The
pl ei otropic effects of estro@g@q)&%égmgﬁﬁﬁg sues have been wel |
docunented, and it is now appreci ated that estrogens affect many organ

systems [Mendel S%Egggﬁcaﬁ?ﬁéémfNS%@@rﬁﬂﬁm]% fb%%s:o%l e%%ﬁ?at%é76 697

1801-181 1 (1999) osonma

(1999), Cr arrgsplno. BYUEHRES fisd opdiasels7, H@Qﬁ,twh@ ichergby '“BHQ@”&'(GN/E'U‘FSCI ne 8:
1155-1166 (]e%%%} Monk and Brodaty, Denentia & Ceriatric Cognitive

Di sorders 11: 10 (2000), Hum and Macrae, Journal of Cerebral Blood Flow &
Met abol i sm 20: 631 652 (2000), Calvin, Maturitas 34: 195- 210 (2000),

Fi nki ng, et RELD GEeTHENVENTION ur Kardiologie 89: 442-453 (2000), Brincat,

Maturitas 35: 10%1::3 tp%esegglg\g)e%}lon relatéA%%&%Cesg&sgog{%%dpl!’%&a?atavﬁ \‘&%s’utﬂp rnal 77

292- 304 (2001)]. rogens can I'n Several ways,
and t he Hostbenebrazelhacaerosndsz exhdmirc variicelan @f(3digerodnhyideoxyrbenyl)imtiet-act i on

W th estroggnnbaeentsss ﬂh@%%c@&e% %cﬁJd%Qﬁ@%hﬁélﬁm'd‘ﬂ a98B&HERAPSELkdbleon.
Estrogen receptors are gand- acti vated transcrlptlon factors and belong to

t he nucl ear Qﬂgﬁﬁﬂﬁéh?%ﬂ&ﬁﬁQBPDQUﬁ%F?Qﬁﬂ%ﬁ?e'ﬁFﬁ r

BACKGROUND OF THE INVENTION
15 The pleiotropic effects of estrogens in mammalian tissues have been well
documented, and it is now appreciated that estrogens affect many organ systems
[Mendelsohn and Karas, New England Journal of Medicine 340: 1801-1811 (1999),
Epperson, et al., Psychosomatic Medicine 61: 676-697 (1999), Crandall, Journal of
Womens Health & Gender Based Medicine 8: 1155-1166 (1999), Monk and Brodaty,
20  Dementia & Geriatric Cognitive Disorders 11: 1-10 (2000), Hurn and Macrae, Journal
of Cerebral Blood Flow & Metabolism 20: 631-652 (2000}, Calvin, Maturitas 34: 195-
210 (2000), Finking, et al., Zeitschrift fur Kardiologie 89: 442-453 (2000), Brincat,
Maturitas 35: 107-117 (2000), Al-Azzawi, Postgraduate Medical Journal 77: 292-304
(2001)]. Estrogens can exert effects on tissues in several ways, and the most well
25  characterized mechanism of action is their interaction with estrogen receptors leading
to alterations in gene transcription. Estrogen receptors are ligand-activated
transcription factors and belong to the nuclear hormone receptor superfamily. Other
members of this family include the progesterone, androgen, glucocorticoid and
mineralocorticoid receptors. Upon binding ligand, these receptors dimerize and can
30 activate gene transcription either by directly binding to specific sequences on DNA
(known as response elements) or by interacting with other transcription factors (such
as AP1), which in turn bind directly to specific DNA sequences [Moggs and
Orphanides, EMBO Reports 2: 775-781 (2001), Hall, et al., Journal of Biological



menbers of this famly include the progesterone, androgen, glucocorticoid
and m neral ocorticoid receptors. Upon binding |igand, these receptors

di meri ze wodoe@aemet i vate gene transcription either by ecraseéogobizosing to
speci fic sequences on DNA (known as response el ements) or by interacting

Wi th other transcription factors (such as APl), which in turn bind directly
to specific DNA sequences [ Mbggs and O phani des, EMBO Reports 2: 775-781

(2001), Hal |, Chémiatry 2761 06869236805 (DY) nﬁPg@{ege\gmﬁei%?g%ﬁeﬁ%ﬁgg@%@&)]_ A

2001), MeDonpell.Bripci ples Of. Mol ecular R , P S
f:l ass)of "cop gt}l'%eﬂgird;cl’aﬁp}g&%g?%sC@SQ\“%P@O”PWF@P&B?'SW"‘["?T?‘{?"H@“Ithedtﬁlﬁmfround
receptor and beundiegeptondod furtber icdutatesitssteanis @igtionea bety [MEKeKnd, Medenna, et

al ., Endocrin ' 20 : WL. Lt has als een shown t hat

estrogen rec eg?dﬁghégg%w%%p%ogéég §ﬁ@g%§g§§§ ihlg? 3%0 P ?%%?Pwng?ﬁ%ﬁffqgﬁn both a

| i gand- depend@sertais@an perppessdimB-medistert trinSudsidaokimstisa _Iigiind_&lepencEﬁtbt?ﬁrl gol ogy
142: 1156-116 : ur s ry

Mol ecul ar Bi (£gép;?gg%?t mZ%géggg%dfg'geé ’,egf@élEggér)?rﬂé]P @afizohg?e;i%g?@ﬁ &

Bi ophysi cal Q%aert@h’ {eyrmsLpfitered Binghergistry & Myuecplal BOpYy B7: 238t246 (tA98),ecept or s

can al so be aRélrerpsted, BiycHeRaspl Bioph@idePReschiihChNASRARBEN &gt P52l nedi at ed
by growt h fac(;za 1s) such as EG- and causes changes in gene transcription in

t he absence o ?lband [ Moggs and O phani des, EMBO Reports 2: 775-781
(2001), HHI 1, et dHstrogdoigcenddrs oén Bsobogitioated G phosphorylafiort: ThR6869- ??873
2001)]. Al 5 e Raa | strogens can affec

f:el I s)% s thrgﬁﬁﬁ@rg%@gggl?g%%ngﬁgggne r@g%ﬁu’éﬁ%?ﬁg a‘é?(lg%fsgﬁ(? angPs Yuch a
receptor is cHRENEGIEsiRN in the absprceiph igand dvioggsland Quphamisies SEMBO Repartst r ogens

can elicit very7sapi QOOCD)',THQHQ'&@QI".,Qo&rﬁél%@@%ﬁ)?%cglgét}g@nﬁﬁ}sylzﬁg:t%égg.gﬁ%gfu' ar

entity respona(%l for transducing these e _ b initively
| sol at ed, but P éfe I's evidence to suggest it is
15 A less well-characterized means by which estrogens can affect cells is

through a so-called membrane receptor. The existence of such a receptor is
controversial, but it has been well documented that estrogens can elicit very rapid
non-genomic responses from cells. The molecular entity responsible for transducing
these effects has not been definitively isolated, but there is evidence to suggest itis
20  atleast related to the nuclear forms of the estrogen receptors [Levin, Journal of
Applied Physiology 91: 1860-1867 (2001), Levin, Trends in Endocrinology &
Metabolism 10: 374-377 (1999)].
Two estrogen receptors have been discovered to date. The first estrogen
receptor was cloned about 15 years ago and is now referred to as ERa. [Green, et all.
25  Nature 320: 134-9 (1986)]. The second form of the estrogen receptor was found
comparatively recently and is called ERB [Kuiper, et al., Proceedings of the National
Academy of Sciences of the United States of America 93: 5925-5930 (1996)]. Early

work on ER focused on defining its affinity for a variety of ligands and indeed, some
differences with ERa were seen. The tissue distribution of ERp has been well

30  mapped in the rodent and it is not coincident with ERa.. Tissues such as the mouse
and rat uterus express predominantly ERa, whereas the mouse and rat lung express
predominantly ERB [Couse, et al., Endocrinology 138: 4613-4621 (1997), Kuiper, et
al., Endocrinology 138: 863-870 (1997)]. Even within the same organ, the

2



at least related to the nuclear forms of the estrogen receptors [Levin,
Journal of Applied Physiology 9 1. 1860-1867 (2001), Levin, Trends in
Endocr i novogyostobasttabol i sm 10: 374-377 (1999)]. Two est PQEAIs20060e®®r s have
been di scovered to date. The first estrogen receptor was cloned about 15
years ago and is now referred to as ERa [Green, et al., Nature 320: 134-9 (
1986)]. The second form of the estrogen receptor was found conparatively

tly and distrigai ' -nceed] f.the National
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Trasuos such SEPTHEF REtsEnhenedy G053 253 pH 683 priewser st e ERa, whor eas
the nouse Sandemaerml-els whgreah@re@s&o@raedwéxﬂaﬁééd}énﬁmrf @%Eﬁg%ﬁ?nﬁ@ivggy 138
863 670 ( 106 TI U ARRE #R7RA A Teh e gp e Ehwlvstel babTBIPlor ERa and ERb
can be conparBiolegical Chemisiry Fo2: 1683814862 (1997)Jhe nouse ovary, t EeRbt i sCh: gglné
e eol s | S A G3ParbbBe s sy AL S i
Fi t zpatrick, tBeagivity offdBesiradiadl 6gypdurds he@&ﬁlmﬂﬁgﬁthﬁ_‘sgﬁlﬁ):]oéogiﬁ?vaﬁrg,ent(‘.: 2 e ][ reOm
I e T e R e R T T
Journal of Bi'BFHI @aPnigtdiemhgse Whicy ahen 98EBIn LOBBRE(AOMT) 178-ektrbdisige nunber of
conpounds haufoR @8 Bff&les&E ARG “Eé'{l%be@hetcgﬁ& éntégoﬁisgn.. Ihlrgéiiﬁl th %ia%t ivity of
17b- est r adi olc.onOorTB]oundes havi n% r oug)él y the sane biol ogi'cal "effects as
17b- est r adi ol CM{HEMRsAYSSP SEEPRENSPRAREE ABRISt 88 PHEPEAN regeptor aiftagonist] to as
"estrogen receflignnapdetdiaie cohibstddihats asM@BgdH BEptbrhgbMBIRIM@HLON Wi th
17b-estr alqi OltISSues and estrogen receptor antagonists in others. These compounds with mixed
activity are called selective estrogen receptor modulators (SERMS) and are
therapeutically useful agents (e.g. EVISTA) [McDonnell, Journal of the Society for
Gynecologic investigation 7: $10-S15 (2000), Goldstein, et al., Human Reproduction
Update 6: 212-224 (2000)]. The precise reason why the bsame compound can have
20  cell-specific effects has not been elucidated, but the differences in receptor
conformation and/or in the milieu of coregulatory proteins have been suggested.

It has been known for some time that estrogen receptors adopt different
conformations when binding ligands. However, the consequence and subtlety of
these changes has been only recently revealed. The three dimensional structures of

25  ERa and ERB have been solved by co-crystallization with various ligands and clearly
show the repositioning of helix 12 in the presence of an estrogen receptor antagonist
which sterically hinders the protein sequences required for receptor-coregulatory
protein interaction [Pike, et al., Embo 18: 4608-4618 (1999), Shiau, et al., Cell 95:
927-937 (1998)]. In addition, the technique of phage display has been used to

30  identify peptides that interact with estrogen receptors in the presence of different
ligands [Paige, et al., Proceedings of the National Academy of Sciences of the United
States of America 96: 3999-4004 (1999)]. For example, a peptide was identified that

distinguished between ERa bound to the full estrogen receptor agonists 17B-estradiol
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block its effects are called "estrogen receptor antagonists”. In reality
there is a continuum between estrogen receptor agoni st and estrogen
recept or wotagosst activity and i ndeed sone conpounds [Pena%e0@®0mE9s r ogen
receptor agonists in sone tissues and estrogen receptor antagonists in

ot hers. These conpounds wth m xed activity are called selective estrogen
receptor nodul ators (SERVMS) and are therapeutically useful agents (e.g.

EVI STA) [ McDoamidiéthyistinesiendl. Abifehat Sqtiietds EwrQy RREYRBiemdyest i gation 7:
S10- S15 (200021 .GFI dst% ein nl_:eF%%al Human Reproduction Update 6. 212-224
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sterically hi ndersbéqg mo% Ln fqnuence§ equi red for receptor-coregul atory
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|
wherein:
20 R1 is alkenyl of 2-7 carbon atoms; wherein the alkenyl moiety is optionally

substituted with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORs, -CO4Rs,
-No;g, -CONR5R5, -NR5R6 or -N(R5)COR5,
R2 and Ry are each, independently, hydrogen, hydroxyl, halogen, alkyl of 1-
6 carbon atoms, alkoxy of 1-4 carbon atoms, alkenyl of 2-7 carbon atoms, alkynyl of
25 2-7 carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6 carbon

atoms; wherein the alkyl, alkenyl, or alkynyl moieties are optionally substituted with



di stinct biological activities. As nmentioned above, estrogens affect a
panoply of biological processes. In addition, where gender differences have
been descwOhweab/i9essg. di sease frequenci es, responses to ehalusesmgmp7iesc), it
i s possible that the explanation involves the difference in estrogen |evels
between nmal es and females. U S. Pat. No. 6,794,403, incorporated herein by
reference in its entirety, describes the preparation of substituted
benzoxazol e EIIRbircS@l &L“N]lh‘é%gélh gieRalkAViriGrbdlfoxy ACHR,aco,RL NG2. G ven the

i npor t ance of oungﬁlﬁéﬁ otential therapeutics, it Zan be seen
that i npr oved P%r eparation are of great value. This
invention is di reqrt @nd Rz}, BRSRch hde SUMVARY
OF THE | NVENTI ON Inbeone aépect ?@gﬁﬁregﬁth9?r§€éenna!kg%?2%f (?esgo?)? ocesses
for the pr epa@'%&ﬂyb?fﬁcaf@mﬁiwn%wlkwym& fhobebon atontsehaogen, #lkdxyios1-al kenyl of

2-7 carbors at @ion MR, ifobdaRyld K S%HboRi i tut ed with
hydr oxyl CN hz;I ,ltuflf ﬁoroa kyI tﬁéf’/otj@p%@ OXZH%/E%%
bsﬁtméwéhdent ly,

“NC2, - CONRSREOMS: N the alkyg plssrvbRe alkpy! mptgtieeare gptio
hydr ogen, hydnaroxyl, -GN lhaggen, trﬁhkmblkﬂftnﬂuor&lllﬁﬁybQOR@'[ OBRs, NdroXy of 1-4

car bon atonsy?@hgq%yé\l ?éf KI(F?E}gﬁ‘%n atons, al kynyl of 2- 7 car bon atons,

trifluoroalk or trlfluoroal koxy of 1-6 carbon atons;

wherein the al kyl ,RgaRis@inyéachpindedekiantly, HyBiogEh, &kyPéie @éﬁrbd?ﬂ%rhé( %@5“ tuted
vvlthhydr(()Q(I -CN, hal ogen, trifluoroalkyl, tI‘ITy| uor oal koxy, 5, - CO2Rs,
R

Sib0 carkpmaemey - N(Rs) COR 6; R3, and R3a are each, mdepéndently,
hydrogen, al kyl ofxi$)scarimnaagons, al kenyl of 2-7 carbon atoms, alkynyl

of 2-7 carbon atons, hal ogen, al koxy of 1-4
R7 is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -CORs,

-COst or -SOst;
or a pharmaceutically acceptable salt thereof:
15  comprising:

reacting a compound of Formula II:

20  wherein:
Rs is chloride, bromide, iodide, mesylate, tosylate, triflate, nonaflate or a
diazonium salt;
with an alkene having from 2 to about 7 carbon atoms, and which is optionally
substituted with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORs, -CO,Rs,
25  -NO,, -CONR;sRs, -NRsRs or -NRsCORg;
with an alkene;
in the presence of a suitable palladium catalyst and a suitable base, for a time
and under the conditions effective to form the compound of Formula .
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carbon atons, trifluoroal kyl of 1-6 carbon atons, or trifluoroal koxy of 1-6
carbon atons; wherein the al kyl, alkenyl, or alkynyl noieties are
opt i onal lwyo=uodsadsisut ed wi t h hydroxyl, -CN, hal ogen, tri Plcuarseaicloyt793
trifluoroal koxy, -COR5, -CO2R5, -NO2, - CONRS5R6, -NRS5R6 Or-N(R5)COR6; R5, R
are each, independently, hydrogen, alkyl of 1-6 carbon atons, aryl of 6-10
carbon atons; Xis O S, or NR7; and R7 is hydrogen, alkyl of 1-6 carbon
atoms, aryl of 6- 1A somepaslerddbodintéRbthe TEBEIYF ForitidBhas Me Sructure
phar maceut i caj”ly acceptabl e salt thereof; conprising: reacting a conmpound
of Formula Il:"wherein: R8 is chloride, brom de, iodide, nesylate,
tosylate, triflate, nonaflate or a diazoniumsalt; with an al kene having
from2 to about 7 carbagpatons,. and which is optionally substituted with
hydroxyl, -CN, hal ogen, tiNtUorealkyiN foroahkoxy, - COR5, - CO2RS,
-NO2, -CONR5R6, -NRS5R6 or - it 7 NNt presence of a
sui tabl e pal | adi um cat al yst |land a itag \3 at and under the
5Q3 l.In some preferred
enbodi nents, the conpound of Fqrnula | has the stricture and the conpound

of Formula Il has the structurg IV: IV F
Br :
5 1
and
the compound of Formula |l has the structure IV:
HO N
\ OH
o
\ F
10 V.
In some embodiments, the alkene is ethylene.
DETAILED DESCRIPTION OF THE INVENTION
15 The present invention provides processes for the preparation of a compound
of Formula I:
R2a ;
HO \K N\ —|=
I
F X \ _k
R R3a
R, 3

]

wherein:



I n sone enbodi nents, the al kene is ethylene. DETAILED DESCRI PTI ON OF THE

| NVENTI ON The present invention provides processes for the preparation of a
conpound WO 2p@wvavsdsa |1 wherein: R-] is al kenyl of 2-7 carbonsatems]7onher ein
the al kenyl noiety is optionally substituted with hydroxyl, -CN, hal ogen,
trifluoroal kyl, trifluoroal koxy, -COR5, -CO2R5, -NO2, -CONRSR6, -NRS5R6 or
-N(R5) COR6; R2 and R a are each, independently, hydrogen, hydroxyl,

hal ogen, alkyl of Riis%ue ﬁ&l%f@;ac%%’aﬂé‘%é!refﬁfth%alﬂ fiRnBeY %{:}ﬁ%ﬁ?uya' kenyl of

2-7 carbon atons, yny car on at ons 1-6 carbon
atons, or tri fsd:hsotutwlvkmmdmkyll-(:ﬂ balodgEmntriflt@oakyl whieoeiatkokh eC@RK yCO.Ral kenyl ,

or al kynyl noi. | 0 I tituted with hydroxyl, -CN, hal ogen,
trifluoroal kyl, %‘r%reoglﬁﬁ%@, N@%@§ CO2R5, -NO2, - CONR5R6, - NR5R6

O -N(R 5) CORs; R3 R@ambl R@@amreacleadependedmpbydiegﬁm yydrdwdhelggsn ayllojtt- of 1-6
carbon at ogns al ken¥ -7 carbon atons, rB%{nfyl 2-7 carbon atomns,

hal ogen, kona@P“ toﬁ‘sc%ﬂ‘%ﬁf At GRron giams; glke iy | C%PO'!LathEa?r"ﬂBH %t ons, or
trifluoroal kogy @fboi:e&)nwtrblodsroarkﬂmssi GWQﬁbﬁamntshataﬂldoydalkoay &feny tarbert  al kynyl
noi eties are X

trifluoroal ky?gh}s re' ii kenﬁdﬁ\%&nyl 5%/3%&% Xre@%l&%ﬁl&%ﬂ W'tRIR5R6 or

- N( R5) CORG; RBydm)Rb %N,ehmn,trlﬂlumlﬁﬂ@'httéln@r‘pylkox’yyd}%e@Ozak kMD2,0f 1-6 carbon

atoms, aryl OLARRIRD-GRIRGP-NR RZX 1S O S or NR7; and R7 is hydrogen,
al kyl of 1-6 car bon” atoms a'\gygm& °6-10 carbon atoms, - COR5, - CORR5 or

-S2R5; 10 R3, and R3a are each, independently, hydrogen, alkyl of 1-6 carbon atoms,

alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen, alkoxy of 1-4
carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6 carbon
atoms; wherein the alkyl, alkenyl, or alkynyl moieties are optionally substituted with
hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORgz, -CO2Rs, -NO,,
15 -CONRG:Rs, -NRsRg or -N(R5)CORs;
Rs, Rg are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl of

6-10 carbon atoms;
Xis O, S, or NR7; and
Ry is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -CORs,
20 -COsRs or -SOzRs;
or a pharmaceutically acceptable salt thereof;
comprising:
reacting a compound of Formula II:

HO /RZa F
A N ==
Rz—l\/\ \>—<:_>_'OH
T~ \ "/ Ras
Rs

25 Rs



or a pharmaceutically acceptable salt thereof; conprising: reacting a
conpound of Fornula Il:wherein: R8 is chloride, brom de, iodide, nesylate,
t osyl at e,wonnddms4 nonafl ate or a diazonium salt; w thram/uskéosener7bavi ng
from2 to about 7 carbon atons, and which is optionally substituted with
hydroxyl, -CN, hal ogen, trifluoroal kyl, trifluoroal koxy, -COR5, -CO2R5,
-NO2, CONR5R6, NR5R6 or NR5COR6; with an al kene; in the presence of a

sui tabl e pal | wbérsim cat al yst and a suitable base, for a tinme and under the

conditions effectiye formthe ¢ ound of Fornula I. In_sonme preferred
enbodi ments of eadk '%{Eﬁ?rﬁ%’ gr]%’éd%s?g@g’d@%sé’ﬁ?%&fy'ﬁ?rE'f'ﬁ?’ R9alat® Adund of
Formul a | hasdigaaiusm salict ure |11 : the conpound of Fornula Il has the
structure |V:yknan é\%etﬂaeinalfrgﬁrbeto!aﬁmfftﬂl‘)élb%ﬂ%]tonll{,:a%\%Rclg%%gﬁ Wi h the

t he ation of the comnmpoun

;
pr ocesseshif t he i nventi on, vinylati, np IEMEormula 11 s
acconpl i sired F4Pstithied with dudexyl.oENahaieges) filyorogiys trifluaiiobkoxyt HRORAICONRSt i s a
pal I adi um cat NQSCONRERLNRIRRfNRRC®RgGONPri sing a palladium (11) salt and
one or nore suitab]l. hasphi ne Iigands. One preferred catal yst-1igand

conmbi nation is palvl"glcﬁ%fﬂﬁeﬁ?'acet ate, with tri-o-tolyl phosphine. The nol ar
ratio of the |i garidtheprédeacaaitesduitstile pallaginhecitatdt sntCh siifask babe felesinied yi el d

of product i sgRAlALNEE cdidR : r ' the ligand to the
catalyst is from about C1 t8ﬁ§%%%%‘V%t!aq%ﬁrm*}?g%%gci)dggtc}?éormg%e{bout 4; or about
3 3. 10 In some preferred embodiments of each of the processes described herein,

the compound of Formula | has the structure IlI:

HO N
\ OH
o
F
Br :

1
the compound of Formula 1l has the structure 1V:

HO N
N oH
0]
\\ F
v,

the alkene is ethylene.

15

and

In accordance with the processes of the invention, the vinylation of the

20 compound of Formula Il is accomplished in the presence of a catalyst. Preferably,
the catalyst is a palladium catalyst, more preferably comprising a palladium () salt

and one or more suitable phosphine ligands. One preferred catalyst-ligand
combination is palladium diacetate, with tri-o-tolylphosphine. The molar ratio of the
ligand to the catalyst is selected such that the desired yield of product is obtained.



Generally, the palladiumcatalyst is present in the reaction mxture in an
anount of up to about 5 nole percent, for exanple up to about 3 nole
percent, wel2zatdosessuo the conpound of Fornula Il. A w dePpecarisesog/oofrobases
can be enployed in the vinylation reaction. In sone enbodi ments, the base
conprises a nitrogen base, for exanple a trial kyl am ne, such as
triethylamne. CGenerally, the base is enployed in an anpbunt such that the

mol ar ratio ofygidagy, blﬁ’@ ﬁlo'la@ rétBQ)fWH@@o ok dé%{ﬁwse?rdrA about 1@ EbARA G 2 O

about 10, for_exa bou to about 8. I n sone enbodi ments, the
base conpri se@o'{‘lagg'{t% ‘I"@l?ﬁé't E’?i‘ﬂlriaiir ratio of base to the conpound of _
formula Il of abOL@ermraIISFymlecmnbgdumtdrawysntngllp&‘semnmrtﬁ@(}éadﬁan mxtp@r fnogpred in a

S0l vent AT | amduntcfGp bt i RSN e Gallnfie TR 4R, 9L A grgant o

solvents (i.e., solve ncl u elng e pol ar
or gani ¢ cosnporﬁl?élye@rthe eemRauad P&F%mélﬁélrred Sorre nonlimting solvents

i ncl ude i sopropyl /ﬁ{/\/ﬁb@h@het &k PRI YLA B8 'Eﬁfﬁ]oqu m%‘glnggﬁ %Q&%Earﬂ She

1, 2-di et hoxyet hane, and di met hoxyet hané. In so erred enbodi nent s,
t he sol vent |?{E?Q?HB%”t%rth‘? ?aﬁ%ﬁﬂB%@?S@f niffeganobRser i‘qreexa@éﬁea didlkyl amine,
vinyl ati on r eachisenridtisylaminé.o Gerstamnt, tl‘%rb&bes/éﬁ*@ldyédeimﬂra%ddlh?such tRat thédl a

. { erature of |ess
than_ about - 100002 bR P <R F FormB S ok abGieci ie0eR "Br Geuct
Pref erabl 10 tex@mpienfrpratdhont detacatiooh8i sinpsmieoembddimenta, thenpeseadanipeised from
about 50 OC tefIort in HORoINGatiPrebes Ahy Jnﬁ%ﬁgﬂU”%ntégllg%boat@bOUt 80 0C. In

sone enbodi nents, the al kene 1s a gas. n suc
advant ageous to peTryP'S?lhh t”f?e"'W'ﬁV’Pef??‘aﬁ“r'%ei’éff@fmﬁ*dunc?eﬁdéﬁ%ré@@l@r@ wideeat er

t han at nosphevarietyf @cﬂﬁdmltsacan%ﬂﬁfpwybu polalﬁardaﬁi@%&k‘érﬁs (8., 960 hcliliag opbout 30
B?;]’c eﬂ egr eatbelngt cr:]oan*rllpo%gg u at Peag one polar ol?gantic comFP und)oarlreggre(rau(;ilrtaI(Iayr prelfer;reaoma
15 Some nonlimiting solvents include isopropyl alcohol, dimethylformamide, N,N-
dimethylacetamide, 1,2-diethoxyethane, and 1,2-dimethoxyethane. In some
preferred embodiments, the solvent includes or is composed of acetonitrile.
Generally, the vinylation reaction is performed at an elevated temperature;
l.e., at a temperature greater than room temperature. Typically, a temperature of
20  less than about 100 °C is sufficient to provide acceptable yields of product.
Preferably, the vinylation reaction is performed at a temperature of from about 50 °C
to about 100 °C; preferably from about 70 °C to about 80 °C.
In some embodiments, the alkene is a gas. In such embodiments, it is
advantageous to perform the vinylation reaction under a pressure greater than
25  atmospheric pressure. Generally, the pressure is greater than about 30 psi; or
greater than about 40 psi, or about 50 psi or greater. In some preferred
embodiments, the pressure is about 50 psi.
The vinylation reaction can be performed for any length of time sufficient to
provide acceptable yield of product. Generally, a reaction time of up to about 16
30  hours; or up to about 24 hours, is sufficient.
In some preferred embodiments, the palladium catalyst comprises palladium
diacetate and tri-o-tolylphosphine; the molar ratio of tri-o-tolylphosphine to palladium

diacetate is from about 2 to about 4; the palladium diacetate is present in an amount



enbodi nents, the pressure is about 50 psi. The vinylation reaction can be
performed for any length of tinme sufficient to provide acceptable yield of
product . vEonesalobigs a reaction time of up to about 16 hedorais2@e/00p9s o about
24 hours, is sufficient. In sone preferred enbodi nents, the palladi um
catal yst conprises palladiumdiacetate and tri-o-tolyl phosphine; the nolar
ratio of tri-o-tolylphosphine to palladiumdiacetate is fromabout 2 to

about 4; the pal) #8llbpotd ARRS BlBert el {@S@ghe'aa@BTwﬁéﬂgjlaum $a @gout 3

nol e percent rel atlve to the conpoun ase conprises a
trial kyl ami nESMRIIFES ehisiakyl ﬂf""?a?’?dothéf mplpe raigsel 1he bepr t¢ HifpeRIRPUSE 9Eor mul a

{ |h is from SbG?ﬁnghN@f@hﬂéﬁou& tddbo&fﬂﬁn?&rﬁ@@ép’ﬂcla}{y ﬂgféznﬁabmﬂo@mbﬂtgltﬁ?nts

e conpound of For e struc an co

For mul gp Il ha&The st E%rfrﬁ’%aﬁ\a@m rugtgF?e' 'Ejftb‘? F%‘Hp%‘r'?ﬂ(?gf?f@ﬁfas'quﬁg
conpound of FetruetdreaM. has the structure III t he conpound of Forrrul a ll has
the structure |V, jhgaalds maﬁnmssghe%m%a@e?mﬁhméﬂ diarghat e and

trl-otolylphosgglne ratio of tri-o osplne opaladlum
di acetate is Hb tCOQ‘F’P'c'ﬁda‘Hc'foml!ia“ h@ﬁ@eﬁérwtar@.Mnﬂwelpal@éwat@tal@t perBRIESA i n an

anount of abopilladiuAiDlifceRes ardir- é-@lw&bymﬁeotﬁehﬁolgmﬁ@anﬂ PblyipRéspaind tb |5 the
base conpri ses ase to the conpound

ri et
of Formula 11P ?I%d'%‘ ﬂ%ce&a%ef%abquigct{) rggﬂ‘ﬁ %ﬂﬂf‘epﬁ'ﬁg'ff@dd'%‘iet%e e UIUAR of
from aboufl0 50af@urt ®f aboutt1 HOR WETsenp redtive ablthe émmuuadi)@m:or?rﬁllaom the mbeut 80

O e Pt o HferlSs BERA! Shink ROBEIRAPIPHE tafl B3 LSl hAEARLY AROMT 5O

psi; and the sol'ven I SEs ace
t he reaction BRoubérthereastior ispetipmed euhbéﬁnmpemurh@ufrgm aAWtéiO °CHe akoutyiP@t i on

reaction is cefipheiefabit IBMPERANGH 4 8 @BaMesEdcan prétddré 88 grddlersPaR
enbodi ments, the recovery includes:
atmospheric  pressure, preferably about 50 psi; and the solvent comprises
15  acetonitrile. In some preferred embodiments, the reaction is performed for up to
about 16 hours.
After the vinylation reaction is complete, the product is recovered and purified.
In some embodiments, the recovery includes:
a) separating the liquid portion of the reaction mixture from the solid
20  portion;
b) optionally washing the solid portion with an organic solvent and
combining the wash with the separated liquid portion;

c) concentrating the liquid portion;

d) extracting the compound of Formula | into an aqueous base solution;
25 e) acidifying the aqueous base solution; and

f) collecting the compound of Formula I.

The separation of the liquid portion of the reaction mixture from the solid
portion can be accomplished by a variety of physical separation techniques. One
such technique is by filtration, for example by passing the reaction mixture through a
30 cartridge filtration device.
If desired, the solid portion of the reaction mixiure can then be washed one or
more times with a solvent to maximize recovery of the liquid portion of the reaction

mixture. A variety of wash solvents are suitable, and are easily determined by those
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a) separating the liquid portion of the reaction mxture fromthe solid
portion; b) optionally washing the solid portion with an organic solvent
and conmbiwpDngoddeesswash with the separated |iquid porti oRrCTa)S2@600E03 r at i ng

the liquid portion; d) extracting the conpound of Formula | into an aqueous
base solution; e) acidifying the aqueous base solution; and f) collecting
the conmpound of Formula |I. The separation of the liquid portion of the

reaction m Xipgg) k. NOné Sbrhél pRAdrfdd AbaihehR, feGRiERIsbRaRthdesovRr i ety of
physi cal separation techni ques, One such technique is by filtration, for

exanpl e by p&SEPPRFICh&AIRAPYBRMR xt ure through a cartridge filtration
deVIh cg. | f desi retlypiddig taelsbilentardshes aef canfbinededittt theiquit ypodios, a@hthehen be
washed one or npre tines wth 0 [T e l'iquid
bor 1 on_of t RMPRTELT TR &t SR ehhoiPS(SRAE SO P10k Bondidf G
and are eési lagvaitagepus todidstispnashtyate dfe lisiid| dortion priptodite extraptions Siamerallef er r ed

enbodi nent s, . j [ ;
7500 0 oy SN SR FRorkAEL B i o g it ey oty
-I

e _ Y 1€ .S ( ined with the
liquid porti éhabahdO¥e ap vhnef tigfinteh volng, The coneeptrafiop £gn irgﬁta8h'3‘f?%aqueous
baStG_ sol uti Ofbyté tv?ﬂri]éty @ERSIhalglys RNt grees f tskilfin rtsé aconeone atefertdde | i qui d
portion prior to the extraction. .General | qui ' '

oncent r at ed poreet e lgtnsiniarrer e e s Bt Ror BRI By Ly of
about 20%0t 0 sciRaantap3I0%indar deéveei nitial vol ume. The concentration can be

achieved by a varkety ihg USsnos DV 0 FEis0 | b rt. In
one preferred enbgﬁ%r%%u,cf '?(};eg’nﬁhigqui ci]kf’gortiftg_gnﬁs z)ec;hscg‘r?:tﬁthrggéﬂﬁggﬁénsacuum
for exanpl e IRfueRHSs kgpe SOIRRNA VRS eanvanieAt teghnigus fog the extraction is to add water

and an organic solvent to the concentrated solution; adjust the pH of the mixture to a

pH of about 11 to about 12; and separate the phases of the pH-adjusted solution.
15  Generally, an amount of water that is from about 100% to about 125% of the volume

of the concentrated liquid portion is sufficient, and an amount of organic solvent that

is from about 90% to about 110% of the volume of the concentrated liquid portion is

sufficient. While a variety of solvents can be used for the extraction, one preferred

organic solvent is 1,2-diethoxyethane. The pH is conveniently adjusted by addition of
20  an aqueous solution of a metal hydroxide, for example sodium hydroxide.

Typically, the organic and aqueous phases are then separated, and the
organic phase is then extracted with water, and aqueous base, for example 2N
sodium hydroxide. The aqueous phases are combined, and optionally washed with
an organic solvent, for example 1,2-diethoxyethane. The product can then be

25  collected from the combined aqueous phase by acidifying the aqueous solution, for
example by addition of an aqueous solution of a protic acid such as HCI|, and
recovering the solid product. Preferably, the product is then washed, for example
with water.

The product can then be further purified by recrystallization one or more times

30 from a suitable solvent. One suitable solvent is a solution comprising ethanol and
water, for example 2:1, v/v. In some embodiments, the recrystallization is performed

by suspending the product in alcohol, and heating to a temperature sufficient to

11



The product (i.e., the conpound of Formula I) is then extracted into an
aqueous base sol ution. One convenient technique for the extractionis to
add wat erwendocamessagani ¢ sol vent to the concentrated solpatriusegocadi7ast t he
pH of the m xture to a pH of about 11 to about 12; and separate the phases
of the pH adjusted solution. Generally, an anmount of water that is from
about 100% to about 125% of the volune of the concentrated |iquid portion

is sufficient dus@dm;tﬂ@p@m@a%r@Ian@f&a%@hﬁo%@'w%ﬂ&utfeb% rfe WaBMs@pUt 90% to
about 110% of oncentrated liquid portion Is sufficient.

Wiile a varief e&fW*@%fT\?&fﬂ'@"%@ﬁ e%éa'ﬁgé‘?ﬂnﬂe@t“r?he extraction, one preferred
organi ¢ sol vent i sTHg, ;ﬂmﬂecemrbmcyettﬂfarmuecTéwfr@che%omﬂcﬁwmo%nﬁd YOradj usted by

dditi f hyd di um
hydr oxi de. T aﬁ"*ﬁ#‘f e e T G e el
and the organihe SQHH@E ltig gﬁmﬁly@dvara@ﬂeeds tei ol tha s@lutjonaat theaguidemperbse, f or
exanmpl e 2N sofd H'ﬁbmfpdf(ﬂ?ﬂe%er tﬁ@@o@ﬂb‘%%%p%?@éﬁo‘?& ﬁlaﬁmggg

optionally wa gani ¢ solvent, for exa |t xyet hane.
The product céﬁ”?rﬁlg‘nh%@"%ﬁ‘lelsék&'f'%atfor%Fﬁ %h?ét\‘%&rrfﬂrﬁéwtaqlhem lgngers forby

aci di fyi ng t hexaagleg® aﬁ)Ouhtlﬂ)lrﬁlﬁuteé @gsm@wmpl e by addition of an aqueous
solution of a prothc aci d.recoverin the sol.id product.

n
Preferably, the prodact® QOEWSHQWE%E}%U& %f'%'}ta%%?é{ @Ol FOMEANdD MO pr oduct
can then b& fihen hee stpge.i Fdrexarbgle riesorys embbdiments,dine soltioais firstreeoled fean f rom a

sui tabl e sol Vﬁfé‘i'me&)é't_@ téﬂ-f%etr%g efo?@ia\ﬁﬁg@ frﬁg@nﬁ%*&i’o%@gﬁ%'ﬁh%?ﬁ hanol and

wat er, for exanple 2: e recrys ization is
perfornmed by 834 piehefitPryperaiyrafenalprriodion time.dfrse codlingitcHawer tergperature as

t enper at ur e sgdsktisddeibovd. OGérﬁa‘iéleVIﬂ)Idl h ettt at tHeQRteATENR %nﬁ;‘éﬁbl#ﬂire & 0Cto
about 80 OC. The water is ainin e el evated
t enperat ure. Fopat Eﬂfn'?lft‘éﬁjorﬂ?'l?&ﬁ@g Wmﬁ"”&%aloé g?f’ ? %'&ﬁhirfYé“'E‘th%? i on by
cool i ng, 1®r longer, or about 45 minutes or longer is sufficient. Preferably, the solution is held at

an intermediate temperature of from about 50°C to about 60°C, more preferably from

about 45°C to about 50°C, for about thirty minutes.

After cooling is complete, the crude purified product can be collected by any
convenient means, for example by filtering the solution. Preferably, the product is

20  washed one or more times with a suitable solvent, for example pre-cooled
alcohol:water (2:1).

Preferably, the recrystallization as described above is repeated at least once,
and the purified product can then be dried by standard procedures, for example at
55°C to about 65°C, under vacuum, to afford the purified compound.

25 The processes described herein are useful for the preparation of compounds
of Formula |, and especially for the preparation of 2-(3-fluoro-4-hydroxyphenyl)-7-
vinyl-1,3-benzoxazol-5-ol.

The processes of the invention typically provide recoveries of compound
(relative to the starting material of Formula Il) of 40% or greater, 50% or greater, 55%

30  orgreater.

The present invention also provides products of the process of the described
herein.
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exanpl e to about QOC to about 5C, and physical separation of the solid
product fromthe solution. It is generally advantageous to hold the

sol uti on WO 200v096330| tenperature for a period of tine aPCemstéve/neosi ng i s
conplete, to afford maxi mal yield of product. Cenerally, holding the
solution at 00C to about 5C, for about an hour or longer, for exanple up to
about 90 mnutes, is sufficient. In sone enbodi nents, it can be

advant ageous to comé uéddEheiSéM Wd e ralkymareuka/iaa@ ORRaf8 8 er 5 k@Al €, in
o an internedi ate

nmbodi t t
f g?rgerGat Sr g?egﬁ(ﬁb@%q?ﬁpqsrguéj‘?’%% '3%6%19”4% ‘f?f bé@??ﬁ]?d'@é’,“pﬁrﬂﬂ‘yl HOWRSen hel d at
t hat tenper at incledé owrthgl (rhm)le:ﬂuyl (t), propy, (e.be harapyran lédpgoptyt) HLmyA/(aafgtle-rrper ature
as descri bed B&?IVEObL@rgeBlﬁ tﬁb{ﬁ@@b&hﬁ%% epglﬂgb&{)ﬁ& ‘55%64') rrredl ate

tenperature for a ten & or
| onger, abdut ehiAntakvhdieup ean eantainfieye to @boua%upm%tombnuit@sfr@n 1ltonger is

sufficient. Pagdugnabitomn 1tduboad, %mqntolaﬁolh}%l florAt t8Bbdut s S5rRA PloGbbGrEer ature
of from about 5 C to about 600C, nore preferably from about 45C to about

50C, for abouf?PM} #PPSni nutes. After cooling is conplete, the crude
purified product caswudee heodii, &alteng” mfe@wammmgmuﬁmhvuﬁgamr & deadTpl e by

filtering the &8&#{:&8&} bcﬁ{dgf E&a‘#gr!lg ?lké%?%rgﬁpsqu&%de ?%h Eprom?ygebu?e?ylmr e times

V\nthaswtab coo
Preferabl 0 t h@"f@@érh%@!@{l bﬂt@@!?m%meagd@eﬁmaxwd\y&@od@a liker epeat ed at | east

once, and the puriAd e&dme%w%u&mnréf&% Sealkl b@qphxv"ﬁ@r%d&rr&r@{r@@edureS

for exanple at gSC t o about under vacuumlhl 1 fied
compound. The PPYLEABULD WS Fepale FHyPYioFpuRs inclyde Nyl roRyRY. Bftﬂkyhr ation of
conpounds of peityayl, and thediRel espem ally for the preparation of

2-(3-fluoro-4- hydrR X&r&%e elr} “Halo”b J‘?‘Pé‘o_g%n”’refer etn%lﬁ)orgz %lloro brémo and iodo.
15 As used herein, “alkoxy” refers to an -O-alkyl group. Example alkoxy groups
include methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-butoxy, and the
like.
The optionally substituted alkyl, alkenyl and alkynyl moieties are each
independently optionally substituted by one or more substituents independently
20 selected from the list specified. In particular embodiments the moieties are
substituted by 1 to 6 substituents independently selected from the list specified. In
further embodiments the moieties are substituted by 1 to 3 substituents
independently selected form the list specified.
Trifluoroalkyl and trifluoroalkoxy moieties are preferably 1 to 6 carbon atom
25  straight or branched chain groups. Some suitable embodiments include trifluoroalkyl
of 1 to 3 carbon atoms, or trifluoroalkoxy of 1 to 3 carbon atoms each of which can be
straight or branched chain e.g. trifluoromethyl and trifluoromethoxy.
When used herein the term aryl refers to a 6-10 carbon atom mono or bicyclic
aromatic group e.g. phenyl and naphthyl.
30 In certain embodiments R, is vinyl or 1-propen-2-yl, preferably vinyl. In some
embodiments, suitable examples each of R, Raa, R; and R3, may be hydrogen. In
certain embodiments R, and Rz, are both hydrogen. In certain embodiments R; and

Raa are both hydrogen. In some preferred embodiments R;, Rza, Rs and Rs, are all
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The processes of the invention typically provide recoveries of conpound
(relative to the starting material of Formula Il) of 40%or greater, 50% or
great er, Bb%@voIgiseat er. The present invention al so provcuas2@eoares s of
the process of the described herein.As used herein, the term"alkyl" or

"al kyl ene"” is neant to refer to a saturated hydrocarbon group which is
strai ght-chai ned or branched. Exanpl e al kyl groups include nethyl (M),

et hyl (Et ) pll‘iy?ﬂmden( & $me EmidRHts, &nﬁpﬂefé@éﬁlmﬂrbson@@rbfﬂod{lﬁer% R, RRPUt Y1,
ent i sopenty neopentyl)

| sobut yl ent yl

:31?18 ;J th)é I|ke Anldgi r°m'dt§r°62?8'd§a?{e%a‘?§’§’ ‘ﬂ“'??o psme%e"éPSSme"%t e@}kﬁﬂ?z to
about 20, fr oi¢rdted it hewompOund of dermilatiids efhen oBl-prbparte, ﬂ;refemakmb@tuén& from1l
L o ot e AEdi (RO o GRLAR B LB AT EbEh0as B Kory!

refers to an al kyl group havi ng nor e e car onds.
Exanpl e alken{f 'fyﬁemﬂsar@ ﬁ'éq=19ﬁfé IRgRBRA/AT in ignasertis spenificalivintenqweribatiiyd |
hexenyl , but aiehyh mcl@@é\b@cﬂlﬂ aella)ék/eryf}@jmhﬁdw:omﬁﬁéiuoh 'B?thle rrﬁ%‘?rfbeésof‘é af herein,

"aIkynyI refers to an a one or e car on car bon
bonds.  Exanpl COHSENGYEN Qfﬁoéﬁ%gﬁaﬁwruﬁﬁ\{eéf”h%ﬁ a'kybr‘%?ﬂ?ﬁwa"yb’lﬁ?'}ﬂﬁwfo pentynyl ,
and the |ike.indisiduaigdishieseimethy!; biayipC3 alkyl,' Gabirg eDb alkg@bad Setakyf | uor o, chl or o,
bronmo, and i odo. " s to an y

Exanpl e al koxy groupt&ﬁﬂ lpﬁé%lf{hetpﬁe%e&qm%&gﬁn contSB %(nfs(@mﬁlr'c ah’”gropoxy and
i sopropox})), ANdFMSSf thea??d‘PPH@SIqaReontQThenQ)pltmqnasvrymsmlbatqmmedwtaﬂskyl

al kenyl and akinydn A @&é%taesuc%ﬁganérw&ﬂﬁmé) ﬁg@(@%ﬁ{&%ﬁl#@/ Fgost i tuted

t dependent |y sel ecte I st specified.
|b¥ Bg?t ?LUFS;F?F@% @lt ‘]I?Tt}g.llég ch{suﬁlgsn P4 |C@Jslsodr%1/@'s (enantiomers) and diastereomers P

(geometric isomers); as well as the racemic and resolved, enantiomerically pure R
and S stereoisomers; as well as other mixtures of the R and S stereoisomers and
15 pharmaceutically acceptable salts thereof. Optical isomers can be obtained in pure
form by standard procedures known to those skilled in the art, and include, but are
not limited to, diastereomeric salt formation, kinetic resolution, and asymmetric
synthesis. ltis also understood that this invention encompasses all possible
regioisomers, and mixtures thereof, which can be obtained in pure form by standard
20  separation procedures known to those skilled in the art, and include, but are not
limited to, column chromatography, thin-layer chromatography, and high-
performance liquid chromatography.
It is appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, can also be provided in combination in a
25  single embodiment. Conversely, various features of the invention which aré, for
brevity, described in the context of a single embodiment, can also be provided
separately or in any suitable subcombination.
The processes of this invention are suitable for the purification of compounds of
Formula | on any convenient scale, for example greater than about 0.01 mg, 0.10
30 mg, 1 mg, 10 mg, 100 mg, 1g, 10g, 100g, 1kg, 10 kg or more. The processes are
particularly advantageous for the large scale (e.g., greater than about ten gram)
purification.
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substituted by 1 to 6 substituents independently selected fromthe |i st
specified. In further enbodinents the noieties are substituted by 1 to 3
substi t uenD=20dMes3endent | y sel ected formthe |ist speci Preais20eiodi7adr oal kyl
and trifluoroal koxy noieties are preferably 1 to 6 carbon atom strai ght or
branched chain groups. Sone suitable enbodinents include trifluoroal kyl of
1 to 3 carbon atons, or trifluoroal koxy of 1 to 3 carbon atons each of

whi ch can be shd iaiddiibn @i b@rd@ﬁ&#aeéinfda@été} o%tﬂ-byWano\‘%H%rcfﬁg@%}%llesg?q% car bon

trifluoroneth .. \When used rein the termaryl refers to a 0

at om nono or %ﬁ%’!’?ﬁ ?’@”?Tﬁ?r?é‘?? reft BUfustrative RRRASES. and @reneghintengled ta limiter t ai n
enbodi ment s Rbeirsentionyh am,rm?nr@r.cmeibasyigg] tﬁgéﬁwlaeéalyvéd%hizebmarb i
enbodi nment s, e each o Ay an a e hydrogen.
In certain en@%ﬁb%l‘f?@f&ﬁ%@a&r@§ﬁf ng?gp?ﬂ?faﬂ oh%?'gﬁﬁ‘?.y'e?%eséﬁ?tlgﬁyweenbodi ment s
R3 and R3& ar®msoedullsydrogen. I n some preferred embodi nents R2, R2a, R3 and
R3a are all hydrogen. In sone enbodinents, X is preferably O 1In sone

enbodi ments, R8 is chloride, brom de or iodide, preferably brom de. In sone

enbodi nents, the al kene react ed vvithEi(ﬁMPb%ﬂplound of foeruI all its et hene
or 1-propene,_preferabl hen At various places in the presen

speci 1I‘O i cgt i onprgﬁ%rgﬁnt%@Yr{to’%ﬁ%fo’%g%%’ﬁg@yﬁf iydbenzexareiSol are di scl osed in
groups or in ranges2 galtonihsdrsgma'tdriweaIchargédWiﬂfmeiiFludsnth-ﬁWﬁnfohéatr]]l}-?Dn i ncl Uge
each and ery.i-Aek v} I i ' f nenbers., o groups an
ranges. ngr/ e%gﬁr?ggég%l?%glﬁ'élg?nw@i%%ﬁc%}1tﬂ'q'tégg)g%scﬂh’f"%%ﬂ Igy3'|§!z°5'ended to

i ndi vi dual | y Rfllagymslircatgte(@|1 9 t¥ehyacetomBilealibll), ard4riethgrhine (55g) 4ed). and C6

al kyl . The corRaiyarbgedtortitd fRERBMI HitthgER tdn@ With 3fhy A8 Mathdn@sy et ri c
atom and sone of the nas can contaln one or nore asymmetric atons or

he conpound . A
centers, whi cHEEAF VHRRASAHO PP 88l Be geliqndnixiues wes keatesia fb 6 #ad BSld and
di ast er eoner sfor Thieoups, @swhith iimy BRLC eamplmglintileteds0izdh opphitingmatesianer s

(enant i Ongy S)remaﬁting! %ﬁ& & Wag cooled to 35-40 °C and filtered through a 0.2y cartridge,
and washed with 1,2-diethoxyethane (1.2 L). The filtrate was concentrated under
vacuum to 1.2 L, and water (1.5 L) and 1,2-diethoxyethane (1.2 L) were added. The
pH was adjusted to 11-12 by adding 1.4L of 2N NaOH at 15-20°C. The phases were
separated, and the organic phase was extracted with water (300 ml), and 2 N NaOH

20 (20 mL). The combined aqueous phase was washed with 1,2-diethoxyethane (2 x
900 mL). The pH was adjusted to 2.5-3.5 by adding 500 mL of 4N HCI at 15-20 °C.
After holding for 4 hours, the solid was filtered off and washed with water (3 x 200
mL). The product was then recrystallized twice from an ethanol:water solution as
described below.

25 The wet cake was suspended in ethanol (1055 mL) and heated to 74-80 °C.
While maintaining at 74-80 °C, water (422 mL) was added. The solution was cooled
to 45-55 °C and held for 0.5 hour, then cooled to 0-8 °C and held for 1 hour. The
solid was filtered off and washed with a precooled solution of ethanol:water (2:1) (2 x
200 mL). The wet cake was then suspended in ethanol (945 mL) and heated to 74-

30 80 °C. While maintaining at 74-80 °C, water (472 mL) was added. The solution was
cooled to 45-55 °C and held for 0.5 hour, then cooled to 0-8 °C and held for 1 hour.
The solid was filtered off and washed with a precooled solution of ethanol:water (2:1)
(2x200 mL). The product was dried in a vacuum oven at 55-65 °C and 5-10 mm Hg
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(geonetric isoners); as well as the racemic and resolved, enantionerically
pure R and S stereoisoners; as well as other mxtures of the Rand S

st er eoi sowensocmassphar maceuti cal |y accept abl e sal ts thereofus2@eias

i soners can be obtained in pure formby standard procedures known to those
skilled in the art, and include, but are not limted to, diastereoneric
salt formation, kinetic resolution, and asymmetric synthesis. It is also
under st 00d t kb hbirs 1d SH6RN dEIoRNGHIRASAS5ddk)phBRAST-Bh@bdregiabisarr s, and

m xtures thereof, which can be obtained in pure formby standard separation
procedures kﬁ%VhW?S)those skilled in the art, and include, but are not
limted to, colunms chosmrekilgd aiphthe tarti mill applreciater ommmrgmapihyngeandnd

hi ghper f or manc ogr in
features of {rhglflcét%h'sﬁ'\ gf‘bre % fgirggyef?rlréd b %ﬁﬂﬁérﬁg g&sr%ﬁp\wﬁ%r} ﬁlﬁt{ic%]ug ont ext
of separafe deprotfignfean $he el oértfwnb@tlpm ol 'ﬁ&ﬂeﬂdﬁd detstl eueh wariationsafalli ngl e
enbodi nent . gmﬁﬁgkgngeoﬁﬁghggﬁmﬁeatures of the |nvent|on which are, for
brevity, described in the context of a single. enbod W? §a qﬁatso be

provi ded separ at elt{¢ Bengigd @ﬁﬁ/e%cﬂquérlﬂ %at'%'?.}%caé’ﬁﬁaﬁ%risi AT PR BPRIICAORR s ot
this inventi gRiamg ISddké abdrtiohay il krés petenf idoainenin kef herebp ncoysradéd Bpr nul a |
on any conveni.ent SC%EF, Ep exanpl e greater than about 0.01 ng, 0.1 0 ny,
1 ng, 10 nyg, ABE"H" HEY SN 6& 100g, 1kg, 10 kg or nore. The processes are
particul arly advantageous for the large scale (e.g., greater than about ten
gram) purification.The invention will be described in greater detail by way

of specific exanples. The follow ng exanples are offered for illustrative
pur poses, and are not intended to limt the invention in any manner. Those
of skill in the art will readily recognize a variety of noncritical

paranmeters which can be changed or nodified to yield essentially the sane
results.
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EXAMPLE 1 Preparation of

2- (3- Fl uor o- 4- hydr oxyphenyl ) - 7- vi nyl benzoxazol -5-0l A 2 gal | on hydr ogenat or
was char gwo 2086t(96384 ( 3- FI uor o- 4- hydr oxyphenyl ) - 7- br onobeczmsameloedonl (300
g, 0.926 nole), tri-o-tolylphosphine (9.1 g, 3.3%, palladiumdiacetate
(2.1 9 1%, acetonitrile (4.5 L), and triethylamne (3759, 4 eq). The

hydr ogenat or was flushed with nitrogen, and with ethyl ene; and then the
pressure was Watustliaehetd@s: 50 psi. The reaction m xture was heated to 75 0C
and held for 16 hours, at which tine HPLC sanpling indicated 0.2% of
starting material emaiynj mxture was cogled to 35-40 OC and

fil tereg t hr ough a1'0. Zﬁ:ﬂéar ?g’gggParz&”ﬁaﬁ W@&?W toﬁm‘i'?g- di et hoxyethane ( 1.2
L). The filtrate was concentrated umger vacuumfo 1.2 L, and water ( 1 .5

L) and 1, 2-di et hoxyet hane F(OW e added_|_The pH was adjusted to
N

11-12 by adding 1.4L of 2N Na pRases were separated, and
the organi c phase was extr m=—Ghd 2 N NaCH (20 nl).
The conbi ned aqueous phase wa diet hoxyet hane (2 x 900 niL).
The pH was adjusted to 2.5-3.5 by addi of 4N HCl at 15-20 OC.
After holding for 4 hours, the sblid was filtefRd off and washed w th water
(3 x 200 nL). The product was t Hen rec[ystallized tw ce froman
et hanol : water solution as described below. The wet cake was suspended in
ethanol ( 108%'%%"° and heated to 74-80 OC. Wile maintaining at 74-80 0C,
water (422 nl) waRagdehyl ditee7 sathe atomsWkersid Bletkehd ntietpR dpfforild hel d for
0.5 hour, then cooled to 0-8 OC and held for 1 hour. The solid was filtered
of f and washedPHitytad Withhwskxyl £eN.dw@iogen. diflugfoalylntifietorlkaxy. -CORE)-CORx 200
m.). The wet u@lggmmm@@mguamd@ddm; et hanol (945 nlL) and heated to 74-
C,

80 0C. While maintaining at 74-80 water (472 nL) was added. The
sol uti on was Ro and Rpg are each, independently, hydrogen, hydroxyl, halogen, alkyl of 1-

6 carbon atoms, alkoxy of 1-4 carbon atoms, alkenyl of 2-7 carbon atoms, alkynyl of
2-7 carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6 carbon
atoms; wherein the alkyl, alkenyl, or alkynyl moieties are optionally substituted with
hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORs, -CO5Rs, -NO,,
-CONR:Rs, -NRsRs or -N(R5)CORg;

R3, and Rag are each, independently, hydrogen, alkyl of 1-6 carbon atoms,

alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen, alkoxy of 1-4
carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6 carbon
atoms; wherein the alkyl, alkenyl, or alkynyl moieties are optionally substituted with
hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORs, -CO.Rs, -NO,,
CONR;sRg, NRsRs or N(R5)CORs;

Rs, Rg are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl of

6-10 carbon atoms;
Xis O, §, or NR7; and

Ry is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -CORs,
-COst or -SOst;
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cooled to 45-55 0C and held for 0.5 hour, then cooled to 0-8 OC and held
for 1 hour. The solid was filtered off and washed with a precool ed sol ution
of et hanowowaaemeis2: 1) (2 x 200 nl). The product was driped/tisSR00a/0vESIIUM OVen
at 55-65 0C and 5-10 mm Hgfor 24 hours to afford 146 g of

2- ( 3- Fl uor o- 4- hydr oxyphenyl ) - 7- vi nyl benzoxazol -5-0l (58% yield). As those
skilled in the art will appreciate, nunerous changes and nodificati ons nmay
be made to thg PpRkRadRfcMAFRQLbEBRSI ferdofe | nvention without departing
fromthe spirit of the invention. It is intended that all such variations
fall within tfRE"EEBBe of the invention. It is intended that each of the
patents, appli cat ireaxding ardmpsunatos o li:cat i ons i ncl udi ng books nenti oned
in this patent docunent be hereby incorporated by reference in their
entirety.Wiat is clained is: 1. A process for preparing a conpound of
Formula I: wherein: R1 is alkenyl Rf 2-7 carb atons; wherein the al kenyl
noiety is optionally substl—iQWt lqydr oxyl-|=CN, hal ogen,
trifluoroal kyl, trifluoroal koxy, - , - CONRBR6, -NR5R6 or
-N(Rs) COR 6; R2 and R2a e Baci;—i ndepen , hydroxyl, hal ogen,
al kyl of 1- 6 carbon atons, al ¢4 cargop atons, al kenyl of 2-7
carbon atons, al kynyl of 2-7 carpon atons, trif|uorddkyl of 1-6 carbon
atons, or trifluoroal koxy of 1-6lcarbon atons; Réyerein the al kyl, al kenyl,
or al kynyl noieties are optional 'f‘y substituted with hydroxyl, -CN, hal ogen,
trifluoroal kyl, trifluoroal koxy, -COR5, #CO2R5, -NO2, -CONR5R6, - NR5R6

O - N R5)CCR6;W'%$ indnd R3a are each, independently, hydrogen, alkyl of 1-6
carbon atons, a ﬁe'nyl of 2-7 carbon atons, al kynyl of 2-7 carbon atons,

hal ogen, al koxy ofRsls ghloride, bromide, iodide, mesylate, tosylate, triflate, nonaflate or a

diazonium salt;
with an alkene having from 2 to about 7 carbon atoms, and which is optionally
substituted with hydroxyl, -CN, halogen, trifluoroalkyl, trifluoroalkoxy, -CORs, -CO2Rs,
-NO,, -CONR;Rg, -NRsR¢ or -NRsCORg;

in the presence of a suitable palladium catalyst and a suitable base, for a time
and under the conditions effective to form the compound of Formula 1.

2, The process of claim 1 wherein the compound of Formula | has the
structure:
HO N
\ OH
o
F
Br ;

the compound of Formula Il has the structure:
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carbon atons, trifluoroal kyl of 1-6 carbon atons, or trifluoroal koxy of 1-6
carbon atons; wherein the al kyl, alkenyl, or alkynyl noieties are

opt i onal lwyo=uodsadsisut ed wi t h hydroxyl, -CN, hal ogen, tri Plcuarseaicloyt793
trifluoroal koxy, -COR5, -CO2R5, -NO2, CONRS5R6, NR5R6 or N(R5)COR6; R5 , R
are each, independently, hydrogen, alkyl of 1-6 carbon atons, aryl of 6-10
carbon atons; Xis O S, or NR7; and R is hydrogen, al kyl of 1-6 carbon
atons, aryl of 6-10 capbon atg -CO2R5_or -SC2R5;o0r a
pharmaceutical | y accept abke Pri s reacting a conpound
of Formula Il: Il wherein: gide, mesyl ate,
tosylate, triflate, nonaflg wsalty/ wth an al kene havi ng
from2 to about 7 carbon atows i i s\apti‘onal |y substituted with
hydr oxyl, -CN, hal ogen, trifl | koxy, -COR5, -CO2Rs,
-NO2, -CONRS5R6, -NRS5R6 or -NR 6; in the presencé of a suitable palladium
catal yst and a suitable base, for a tine and under the coRffl ti ons effective
to formthe coapikendisdthyignenul a |. 2. The process of claim1 wherein the
conpound of Forrmula | has the structure: the conpound of Formula Il has the
structure:the alkene is ethylene. 3. The process of claim1l or claim?2
wherei n the pal | ad$.um claegrgeess of claim 1 or claim 2 wherein the palladium catalyst

comprises a palladium (ll) salt and one or more suitable phosphine ligands.

4. The process of claim 1 or claim 2 wherein the palladium catalyst

comprises palladium diacetate and tri-o-tolylphosphine.

5. The process of claim 4 wherein the molar ratio of tri-o-tolylphosphine

to palladium diacetate is from about 2 to about 4.

8. The process of claim 4 wherein the molar ratio of tri-o-tolylphosphine

to palladium diacetate is about 3.3.

7. The process of claim 4 or claim 6 wherein the palladium diacetate is
present in an amount of up to about 3 mole percent relative to the compound of

Formula ll.

8. The process of any one of claims 1 to 7 wherein the base comprises a

nitrogen base.

9. The process of any one of claims 1 to 7 wherein the base comprises a

trialkyl amine.

10. The process of any one of claims 1 to 7 wherein the base comprises

triethylamine.
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conprises a palladium (I11) salt and one or nore suitable phosphine |igands.
4. The process of claiml1 or claim2 wherein the palladi um catal yst

conpri seswpabdcadsism di acetate and tri-o-tolyl phosphi ne. PET/USb@eporeess of
claim4 wherein the nolar ratio of tri-o-tolyl phosphine to palladium

di acetate is fromabout 2 to about 4. 6. The process of claim4 wherein the
nolar ratio of tri-o-tolylphosphine to pall adiumdiacetate is about 3.3. 7.

The process of claim 4 1 &éc%smf@ny/eﬁéefcr\a.metcpmvﬁ&bmrmé%aﬁ%%sf s
present in an_ anoun ercent relative to the conpound

of Formul a || hedas f‘?eth?)f’?fg%%’é‘de AmyIadkie frem a@P'&l“T‘FﬁaEOLtté 7 wherein the base
conprises a nitrogen base. 9. The process of any one of clains 1 to 7
wherein the base conprigses K n The rocess of any one of
clainms 1 to 7 wherein t%e bggé @ggssydg?'m ?f‘l"'}é‘?rﬁ'nﬂéﬁﬁeﬁg RTPISFRe process of
any one of cl Eﬁ?hy'am"teoaad)thﬂM%lratIOtdﬁéIerbabato ’thamropqnmdpﬁﬁortma@dl is ebdute

conmpound of Fgrrmula Il is fromabout 4 to about 8. 12. The process of claim
11 wherein the base conprises triethylam ne, and the nolar ratio of the
base to the conmpound of Fornmula Il is about 4. 13. The process of any one

of claims 1 to 12 wher €lihe mmssa@mpb@@omamenftcc)izmnbriaun tive @attoBN conpri sing
a pol ar organ ound SS of. claim 13 wherein the sol vent

conpri ses ace Onolrrtn“ |nas°i\‘§ntclqr%°"ﬁ'f1§r8§§ %rpa'?;{ﬁf/;or%'??ém f claims 1 to 14

wherein the reaction is
14, The process of claim 13 wherein the solvent comprises acetonitrile.

15. The process of any one of claims 1 to 14 wherein the reaction is
performed at a temperature of less than about 100 °C,

16. The process of claim 15 wherein the reaction is performed at a
temperature of from about 50 °C to about 100 °C.

17. The process of claim 15 wherein the reaction is performed at a
temperature of from about 70 °C to about 80 °C.

18. The process as claimed in any one of claims 1 to 17 wherein the

reaction is performed under a pressure greater than atmospheric pressure.

19. The process as claimed in any one of claims 1 to 18 wherein the
reaction is performed under a pressure of about 50 psi.

20. The process as claimed in any one of claims 1 to 19 wherein the

reaction is performed for a time of up to about 24 hours.

21. The process as claimed in any one of claims 1 to 20 wherein the

reaction is performed for a time of up to about 16 hours.
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performed at a tenperature of |ess than about 100 OC. 16. The process of
claim 15 wherein the reaction is perforned at a tenperature of from about
50 0C t o wbaow6/e340C. 17. The process of claim15 wher ecm/usb@enaermesi on i s
performed at a tenperature of fromabout 70 OC to about 80 OC. 18. The
process as clainmed in any one of clains 1 to 17 wherein the reaction is
performed under a pressure greater than atnospheric pressure. 19. The
process as clainmed in any one of claims 1 to 18 wherein the reaction is
performed under a pressure of about 50 psi. 20. The process as clained in
any one of clainms 1 to 19 wherein the reaction is perfornmed for a tinme of

up to about 24 housS. Zhd probb& R MHASSInBHy 6habiBisims A tayfutAgr of clains 1 to
20 wherein the reaction is performed for a tinme of up to about 16 hours. 22.

The process a®"¥"&"fed in any one of clainms 1 to 2 1 further conprising: a)
separating the |i i d pepdratng tiod liduhigporteswf thengsulting céacton mixiirefrenftreom t he
solid portlon ng Oggﬁlonally washing the solid portion with an organic

sol vent and co nlng the wash with the separated |liquid portion; c)
concentrating the i quiogtigyely washingdhe eolid badion wih emerdevageverd asd For nul a |

into an aqueogsbﬁnm,sgathgwagﬁngthe%)epgggegq,(wd g&,éme aqueous base sol ution; and
f) collecting the conpound or nu The process of claim 22

wherein step (d) cfanpnce%@“ff?t)"gé%'i%@ R%P@r and an organi c solvent to the
concentrat ed sol utdyon; extracting the compound of Formula | into an aqueous base solution;

e) acidifying the aqueous base solution; and
f) collecting the compound of Formula I.

23. The process of claim 22 wherein step (d) comprises:

i) adding water and an organic solvent to the concentrated solution,

i) adjusting the pH of the mixture resulting from step (i) to a pH of about
11 to about 12;

iii) separating the phases of the pH-adjusted solution, providing an
organic phase and an aqueous phase;

iv) extracting the organic phase with aqueous base;

V) combining the aqueous phase and the aqueous extracts from step (iv)

to form a combined agueous phase; and
vi) optionally washing the combined aqueous phase with an organic

solvent.

24, The process of claim 22 or 23 wherein in step (a), the separating is

performed by filtration.

25. The process as claimed in any one of claims 22 to 24 wherein in step

(b), the organic solvent comprises 1,2-diethoxyethane.

26. The process as claimed in any one of claims 22 to 25 wherein in step

(c), the liquid portion is concentrated to about 20% to about 30% of its initial volume.
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ii) adjusting the pH of the mxture resulting fromstep (i) to a pH of
about 11 to about 12; iii) separating the phases of the pH adjusted

sol uti on,wproa6/®s538¢ an or gani ¢ phase and an aqueous pha®eT/usz)oceat7PRCt i Ng

t he organi c phase with aqueous base; v) conbining the aqueous phase and the
aqueous extracts fromstep (iv) to forma conbi ned aqueous phase; and vi)
optionally washing the conbi ned aqueous phase with an organic solvent. 24.
The process of claim?22 or 23 wherein in step (a), the separating is
performed by filtration. 25. The process as clainmed in any one of clains 22
to 24 wherein in sd’ep (5% praches a5 riMee inasy vae of dajmp 2P §x46 wherein in step

1, 2- di et hoxyephtargadf sollBft iP1 RSSoxgsthgiedi Ned in any one of claims 22 to
25 wherein in step (c), the liquid portion is concentrated to about 20%to

about 30% of its initial volune.27. The process as clained in any one of
clainms 23 to 26 was ei ITheprakepay dldimed meangogani daise 29 &n27 wiserein in step

1, 2-di et hoxyet,h . nr I i o ains 23 to
27 wherein i n{.g?@%mﬁaﬁo fgﬁgg%gﬁ%ﬁgﬁq&vﬁ%%b@qg%%é(g%%g?ﬁl @Bq‘tﬁ%)m about 100%
to about 125%aime hithg odngartraiéd lidwid nodieoent rated |iquid portion. 29. The
process of claim 28 wherein in step (i), an anount of organic solvent is
added that is fromabout 90%to about 110% of the volume of the,
concentrated |iqui4P portearPcestrf i 2B whereindn siep &) &0 ABPUNHPT 8FANGne of

clains 23 to 28venairaated that istrem abbut)o0% thabgit 116% affhesbachelwf theddi ti on of an

aqueous sol ut |,gnf. [k Hordyor oxi de.

30.  The process as claimed in any one of claims 23 to 29 wherein in step

(ii), the pH is adjusted by addition of an aqueous solution of a metal hydroxide.

31.  The process as claimed in any one of claims 23 to 30 wherein in step

(iv), the aqueous base is an aqueous solution of a metal hydroxide.

32. The process as claimed in any one of claims 23 to 31 wherein in step

(vi), the organic solvent is 1,2-diethoxyethane.

33.  The process as claimed in any one of claims 22 to 32 wherein in step
(e), the aqueous base solution is acidified by addition of an aqueous solution of a
protic acid.

34.  The process of claim 33 wherein the protic acid is HCI.

35.  The process as claimed in any one of claims 22 to 34, further

comprising recrystallizing the collected compound of Formula | at least once from a

solution comprising ethanol and water.
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3 1. The process as clainmed in any one of clainms 23 to 30 wherein in step
(iv), the aqueous base is an aqueous solution of a netal hydroxide. 32. The
process asoch@/myess4i n any one of clainms 23 to 3 1 wherePaTius2&b6@p770%i ), the
organi c solvent is 1,2-diethoxyethane. 33. The process as clained in any
one of clainms 22 to 32 wherein in step (e), the aqueous base solution is
acidified by addition of an aqueous solution of a protic acid. 34. The

process of claim 3% Vmel*h@'prc’égbeonfa% BS, f@r@l’le@l cbrﬁpﬂ's‘gg redystalldify tRE 0CESS as
clainmed in any one of clains_22 to 34, further conprising recrystallizing

the col | ect edX?f'SﬁtﬁGﬁ?iﬂp%'f‘d ebFermuiz | ot lspstiopgafror g salu ‘?rb‘l"ﬁ"%Pr@'(BQ gthaael
conpri si ng et aadwated@d, way. er . 36. The process of claim35, further
conprising recrystallizing the collected conpound of Fornula | at |east
once froma solution conprising ethanol and water (2:1, v/v). 37. A product
of the process of ¥y dnwodict of thé pwcdsstohaR6onels clajngt wAbet obt ai nabl e by
the process of any one of clains 1 to 36.

38.- A product obtainable by the process of any one of claims 1 to 36.
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