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PCT/ US991 10209 *166166* BENZOTH OPHENES, BENZOFURANS, AND | NCRONGS p#gEFUL | N
THE TREATMENT OF | NSULI N RESI STANCE AND HYPERGLYCEM A 5 BACKGROUND OF THE

| NVENTI ON FHe9%61é3%al ence of insulin resistance in glucose PRATVBFEALN

subj ects has | ong been recogni zed. Reaven et al (Anerican Journal of

Medi ci ne 1976) 60, 80) used a continuous jnfusion of glucose jﬂﬁlﬂ\w@mwm‘"wuun
(i nsulin/glucose clanp technique) and oral 10 glucose tol eran

denonstrate that insulin resistance existed in a diverse group of *evi@bese,

nonket ot i ¢ SUMM?TEH@FHENEH,eBENZ@‘uR@LNS,OKNIDrI(}HPOm ngEmsg_ ol erant
to overt, fasting hy endi studi es

i ncl uded both insuli ﬁ?{%m&%ﬁw gﬁ%ﬁ%g%%ggpﬁkﬁlgﬁen ent (NI DV

subj ects. Coi ncident with sustai nBXPBEBGLYCEMIAt ance is the nore easily
determ ned 15 hyperinsulinem a, which can be neasured by accurate

det erm nation of cireulating plasgpinslin concentration in the plasm of
subj ect s. 5Hy . 2 2 . SBbkQNs a result of insulin

resi stance, such as is in obese and/or diabetic (NIDDM subjects and/or

gl ucose i nt ol er antThepbgvelehe) ofansulin rdsiS@esin lgjueosesintodesara solynge tasclog bedn over
| niection of LasHlid RORAECaNdibrBnl TBhmBIYP MAARGHES 2D76.,066386) Yed e
hor rone by 20 tife endocrine_ pancreas. The assocl ation of hyper| nsuTl nem a
with obesity SRAHRUAUE FPfP%‘é‘héfrﬂ’é‘C‘&F%éé’é%l"bf‘“%"llfé/gll%o&edﬁflnﬁd‘EF¥’0’Q§@e4"§ qd. g

at her oscl®r osglsdosdwdlerdnee fesiwab ldepshsaalel th esbubly resiseance vsisted Mes divent gkoup

clinical and gpi dem ol ogi,cal. st udi es S r.l zed t .abgl i sm 1985,
34, 7) and inC)ef O%é)g}dsgt &?ﬁ“‘eg’#cpi}'g’%?&ﬁa ‘I(ehteye?lsr‘?b_ Jﬁ%satge egﬁkfg'#a%oépéﬁémﬁ _ﬁh“\??s&s
1987, 25 3) 4eisiant @roveitsfasing hyperglypainid. dhpdiapttiesgraupsigithése studessantloded at 1

and 2 hours ajdifinsindlepSdeqBESDMY akki féMidsaliREendint (NEODMpGibfRfed ri sk of
coronary heart disease, Sin hese. st udi.es, act uale:a%glyeﬁél ude
d to

i ée nost ,of tl

di abet i ¢ subj ect s)CHRFdEnt Hith Susiginer elnsylD FeSFtaRF & M MGt
the di abeltSi c hyperisulimmiar @hichtcaasbenmesuedshy beturpoideterminatidre of irenlatingect i on
as for nondi qaklyCinSH E6foSndaB¥PT AR, Blasrih bt SIOMENCT HyblfdEhFRGE pd0 Of
at her oscl erot’i c gl seases In norbidity"an m)r_ta'l Ity sl’ tistics 1n the
di abeti c popUlIresentos aseswepisingiiy regftagqsesuch i nieppese 38far diabesis NDBMII a et
ﬁ/lb ; J?_r r et]E Rubjeert and/deglatst Bﬁ&gﬁﬁwiwj%tsl%ﬁzml\?‘éﬁbje&ﬂawﬁiaﬁc_:cﬁxtseqabl)ce of y

rtality fraomdl tes.,. | abetes..ln ndent ris
factors obesi(fv§ﬁ£ﬁ:g$%°§é?%“§ﬂg?%P’nar?ag‘?“%?%@%@Hggﬁ}‘)&?&@e cd?fs%’gggrg'%é’fg Yal so
associ at €9 withhendacnistei paneress st ance. Using a conbi nation of insulin/glucose

SLame; Sracer ol b bR ot salaLm e, 0
- - .denonstra e insulin

resi st ance oftg%éégﬁ{??ﬂ V‘?’?ffd%c{?'é'ng i '°§°ﬁ’s§§}§f 3’8‘“? e eqs}agﬁ%?épytr}u&c&c&
(princi pal | y expsrirhental aciiticaloarmde¢ pidegrsoldgicad studies Wsurhmutized sy 8tolt, \Mesbbolism
hypertensi on 1(9?9.{:.?1@“73%@' ndofd El%lﬁl’r:l')ﬂ’yorg‘a%pﬁt. DlatleftsRehbdfism Riviels 3887, N

hypertensjon o bese) 1 nsu resi stance generates ﬁ{)erl nsul 1 nem a,
whi ch i s Pecriidbal Ssatisicaly sigaificanh rlesms inpuin elevatiopieat Landikihays aftepioml
t her mlogenesi f]glud@bﬁ loh@ﬁdﬁdlz{ieﬁbiﬂ%ﬂ ineregas fisk 6fvoednadOibartlisesgbsor pti on and
stimul ates the syrgathet|jc..hervous s m.i neys, t :
vascul ature, cr eatrgllalhcﬁ ”h?t)%fr@%sﬁéﬁ‘gﬁf’ aiy‘ls‘_glﬁsf"ﬁ@\‘}véfdag‘sﬁéé‘?f% J§§£T %&mﬁﬁ%m&n
resi stance i gishofatherpsaidretic disanses tofthediahetie genditiont 4@ nPhESLIUMEIPUS bt ROnt
Aol e S e R R e e R e

u SGi i fic. eyl , ns i i nsul.i Si. i n,
e or 1 SDue! AFRRCIFBUG ST Mo A PRty sl in W diabsBE populaton g
suggest s t hatexeeedethacsf iha riondiabetin popgiaddn (Ryarsdetcdli dmretteBictigss/Metallisear | y
step in this d 'finggﬁl t i ' t jas ivity,
whi ch appear sﬁe?g&%eﬁbcﬁgfnfﬁgghe Srév#‘e%@ﬁ%% P%S%tg%ﬁgb%#%g?a Tg&) 34)
848). 15 Pr ot@gﬁl-tyr osi ne phosphat ases (PTPases) play an inportant role in
the regulation of THaGHMpeAINE HsR Fa@brsPEUREG} RGA hyperténdionr afdri Aer@kletdtigul i N
with i tsﬁ’r ece&é)t or leads to ho?sfglgorgl ation ofs. erct allp.t%raom ng. rrglal e_(#l es
within tHe r SOEASr Tpr AR FOTHES WRR (PPN AR e Ceftfor?® EPRREAIMPbases
dephosphor yl| dnsslinfghicasst ¢lemps dracersglii¢ase irdusion and indireesneadorimeyryt ehasybassi ne
ki nase activity. PTPases can al so nodul ate post-receptor 20 signaling by

catal yzi ng the dephosphorylation of cellular substrates of they i
receptor kinase. The enzynes that appear nost likely to closel gm“mﬂ% Hmmmm
et .
(B

with the insulin receptor and therefore, nost likely to regula )
insulin receptor kinase activity, include PTPIB, LAR) PTPa and SH

J. CGoldstein, J. Cellular Biochem stry 1992, 48, 33; B. J. ol dstein,
Receptor 1993) 3) 1-15,; F. Ahmad and 25 B. J. Goldstein Biochin:. Biophys
Acta 1995, 1248, 57-69). McGuire et al. (D abetes 1991 ) 40, 939))

T C T o o, T - o



V4' O 99/6143 -3 1 2 NOV 2002 PCTNS9911 0209 vitro. They are useful in the
treatnment of insulin resistance associated wth obesity, glucose

i ntol erance, diabetes nellitus, hypertension and ischemc dids NS 20201 t he

| arge and smabbyblieod vessels. B. Reidl) et al. (EP 693491A¢rtaksalbswed t he
oxazol odi none A as an antibacterial agent. M O O\Jc N HAc A A Bridges,

et al. (EP 568289A2) discl osed the thienothiopheneam dine B as a 10

uroki nase inhibitor. Pr HH2N B H -M Che_% et al., Indiart J. Chem, Sect.
B: Og. Chem Include. Med. Cheat. 1996, 35B(12), 1304-130? disclosed
conmpound C. WO 99/6143 1 2 Nav 2012 PCTNS99/10209 C N R Cuirguis) et
al.) J. Prakt. dcnemstrd9bdat B3ipédn resdstancd oBesgénsial ypedersmmpo lovatedin péeiphsid ~.
-0 S5D tissues (principally muscle) and correlates directly with the severity of hypertension

(DeFronzo and Ferrannini, Diabetes Care 1991, 14, 173). In hypertension of the obese,
insulin resistance generates hyperinsulinemia, which is recruited as a mechanism to

5  limit further weight gain via thermogenesis, but insulin also increases renal sodium
reabsorption and stimulates the sympathetic nervous system in kidneys, heart, and
vasculature, creating hypertension.

It is now appreciated that insulin resistance is usually the result of a defect in the
insulin receptor signaling system, at a site post binding of insulin to the receptor.

10 Accumulated scientific evidence demonstrating insulin resistance in the major tissues
which respond to insulin (muscle, liver, adipose), strongly suggests that a defect in
insulin signal transduction resides at an early step in this cascade, specifically at the
sulin receptor Kinase activity, which appears to be diminished (reviewed by Haring,
Diabetalogia 1991, 34, 848).

15 Protein-tyrosine phosphatases (PTPases) play an important role in the regulation
of phosphorylation of proteins. The interaction of insulin with its receptor leads to
phosphorylation of certain tyrosine molecules within the receptor protein, thus
activating the receptor kinase. PTPases dephosphorylate the activated insulin receptor,
attenuating the tyrosine kinase activity. PTPases can also modulate post-receptor

20  signaling by catalyzing the dephosphorylation of cellular substrates of the insulin
receptor kinase. The enzymes that appear most likely to closely associate with the
insulin receptor and therefore, most likely to regulate the insulin receptor kinase
activity, include PTP1B, LAR, PTPa and SH-PTP2 (B. J. Goldstein, J. Cellular
Biochemistry 1992, 48, 33; B. J. Goldstein, Receptor 1993, 3, 1-15,; F. Ahmad and

25  B.J. Goldstein Biochim. Biophys Acta 1995, 1248, 57-69).

McGuire et al. (Diabetes 1991, 40, 939), demonstrated that nondiabetic glucose
intolerant subjects possessed significantly elevated levels of PTPase activity in muscle
tissue vs. normal subjects, and that insulin infusion failed to suppress PTPase activity
as it did in insulin sensitive subjects.

30 Meyerovitch et al (J. Clinical Invest. 1989, 84, 976) observed significantly
increased PTPase activity in the livers of two rodent models of IDDM, the genetically
diabetic BB rat, and the STZ-induced diabetic rat. Sredy et al (Metabolism, 44, 1074,
1995) observed similar increased PTPase activity in the livers of obese, diabetic ob/ob
mice, a genetic rodent model of NIDDM.

35 The compounds of this invention have been shown to inhibit PTPases derived
from rat liver microsomes and human-derived recombinant PTPase-1B (hPTP-1B) in



N. R Quirguis, et al.) Liebigs Ann. Chem 1986, 1003-101l di scl osed

benzot hi ophenes E. Also M C. Dubroeucq et al., (EP 248734A 1 ) dosclosed E
(R1 =C®H as an anxiolytic. 10 M R2 :, , R2 = CO2R3 or1 & NV 2008, al kyl
E WO 93 &letdsz 7 2 NOV 2002 PCTNS99/ 10209 -5 T. Kur odapcets®liodesd. O g.
Chem 1994, 59, 7353-7357 and J. Chem Soc., Chem Comun. 1991) 1635-1636
di scl osed benzot hi ophenes F. M@ '"H' 3 Q2CH3 vh F 5 A/ l. Hashem J. Prakt.
Cient. 1977) 319, 689-692 disclosed benzafuran G Me CO2H G 10 Y. Akao et
al.) Jpn. Kokai Tokkyo Koho JP 04016854 (Japanese patent, CA: 117:36570)
di scl osed six conmpounds containing the 4-aryl-naphtho(2, 3b]thiophene ring
system These wwopdhaydae weefal inytbt aloatmenteei inksilimredistaneesasseittbhiwithi olgpsiy,st em
made as el ect aalol aRsiaaRl.C ARk RRE! NcEred R dniRlhShicHAIRs BriR RARW DY

structure H be 2002 BYO 99| 61435 -
and small blood vessels

5 B. Reidl, et al. (EP 693491A1) disclosed the oxazolodinone A as an
antibacterial agent.

A. Bridges, et al. (EP 568289A2) disclosed the thienothiopheneamidine B as a
10  urokinase inhibitor.

H.-M. Chen, et al., Indian J. Chem.,Sect. B: Org. Chem. Include. Med.
Chem. 1996, 35B(12), 1304-1307 disclosed compound C.



PhN=N H PCTI US99110209 J. P. Konopelski, et al., Synlett 1996, 609-611
disclosed indole I. 5 P. Mdlina) et al, Tetrahedron, 1994, 50, 5027-36 and
Tetrahedron Lett., 1993, 34, 2809-28I2 disclosed indole dédi o 20025 3.

7 L lruv t wmo9¥Q49916143a ~. Me R=Tor Me PCTN59911 (209 A. pNampshy/toama, et
al .) Tetrahedron 1989, 45, 6749-60 disclosed indole K K5 G Dryhurst, et
al., J. Ant. Chem .sac. 1989, 11.t , 719-726 disclosed conpound L. NHS L

10 J WD 99/6135 _g_ -4 -

N. R. Guirguis, et al., J. Prakt. Chem. 1990, 332(3), 414-418 disclosed
compound D.

5
N. R. Guirguis, et al., Liebigs Ann. Chem. 1986, 1003-1011 disclosed
benzothiophenes E. Also M. C. Dubroeucq et al., (EP 248734A1) dosclosed E (R} =
CO,H) as an anxiolytic.
10

Rl’ R2 = C02R3 or H
R, = H, alkyl



"1 2 NOV 2002 PCT/US99/10209 M d'lIschia, et al., Tetrahedron 1987) 43)

43| - 434 di scl osed compound M ~Ac M 5 DESCRI PTION OF THE 4 Thi S
i nvention provides a conpound of formula | having the structure Y (1) 10
wherein Ar WeISWT DCD ..-- , -. or NAA ~~ _ Ais hy&F&FEW1H]I ogen)

or OH 15 B and D are each) independently, hydrogen, hal ogen) CN, al kyl of
1-6 carbon atons, aryl, aral kyl of 6-12 carbon atons, hydroxyal kyl of 1-6
carbon atons) - 1 2 Nov 2002 -9 hydroxyaral kyl of 6-12 carbon atons,
cycl oal kyl of 3-8 carbon atons, vitro, am no, -NR~R-a, -NRLCOR-a

-NR~CO2Rl a, cycl oal 'l‘ygﬁﬁ’}dlo fa13 ﬁ @gg b?)ge,ﬁt Cd?él pﬂg@{ﬂ?g 'InHrf‘”C%erX'

furan-3-yl, thlophen i ophen- i s hydrogen,
al kyl of 1-6 cebdrieat mwc@ﬁf &l&ﬁé}e@med be@ﬂ(ﬂmoawz - SzZRI,

- ( CHz) nCH( OH) CO2R-~, (CHZ)rrCOC02RI or (CHZ) nCH=CHCOZR1, R1 is hydrogen,

al kyl of 1-6 carbon atons, aral kyl of 6-6@carbon atons, aryl, or 10
CHZCO2R1'; R1' is hydrogen or al kMeQof 17%'¢arbon atons E is S SO SO2, O
or NR~c; X i s hydrogen, hal ogen, al kyIl 6 carbon atons, al kenyl of 2-7

carbon atonms, CN, aryl, aralkyl of 6 @ar bon at ons, hydroxyal kyl of 1-6
carbon atons, 15 hydroxyaral kyl of 6-Y
carbon atons, al koxy of 1-6 carbon atons,
am no, NR2R2a, NR2COR2a cycl oal kyl am no
al kyl sul fanyl of 1-6 carbon atons,

ar b@Og08gs, perfluoroal kyl of 1-6
arg I oxy; aryl al koxy, vitro,
at ons, nor pholi no,
B p%/@?”dw sul fanyl

2- N, N- di net hyl am noet hyl sul fanyl, -QOC RZ® or - COR2c;
S OH
F
5
A.l. Hashem, J. Prakt. Chem. 1977, 319, 689-692 disclosed benzofuran G.
MeQ
oo
o)
G

10 Y. Akao, et al., Jpn. Kokai Tokkyo Koho JP 04016854 A2(Japanese patent,

CA: 117:36570) disclosed six compounds containing the 4-aryl-naphtho[2,3-
blthiophene ring system. These compounds were cyclobutenediylium dimers of that
ring system made as electrophotographic photoreceptors. One typical example is shown
by structure H below.



20 Y i s hydrogen, hal ogen, alkyl of 1-6 carbon atons, aryl, aral kyI of 6-12
carbon atons, hydroxyal kyl of 1-6 carbon atons, hydroxyaralp£¥ e, &2
carbon atons, -OR, SR3, NR3R3a , -COR3b, norpholine or pi N @ Rl a~

Ri c~ R2~ R3wo B%14533a are each, independently, hydrogen, al kgt/usse/10206 car bon
atons, aral kyl of 6-12 carbon atonms, or aryl; 25 Rb is alkyl of 1-6 carbon
atons or aryl; R2b is hydrogen, al kyl of 1-6 carbon atons; R2c and R3b are
each, independently, alkyl of 1-6 carbon_gtons, aryl, or aral kyl of 6 12
carbon atons; C is hydrogen, hal ogen or 4 ; 30 R4 is hydrogen, alkyl of
1-6 carbon atonms, -CH(RS)W -C(CH3)2C02R6, 5 thiazolidine-2,4-dione,

- CH( R~) (CH2) nCO2R6, -CORE, -PQ (R6)2, -S02R8NPh 1 2 NOv 202 -10

- (CH2) pCH( OH) CO2R6, - (CH2) pCOC2RG, - ‘ , or

- (CHZ) PQ(CH2) qC02R6; RS is hydrogen, By car bon atons, aral kyl of
6-12 carbon atoms, aryl, 5 -CH2(1 -CH2(3-1Hindol yl),
-CH2CH2( 1, 3-dioxo-1,3 d| hydr o- i soi ndol*=
- CHzCH2( 1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ),
-(CH2)"G HN G is NR6aR7a~ NR6aCOR™s
CO02R6, CONH2, CONHOH, CN, CONH(CHz) 2CN, razole -PO3(R6)2, 10 -CHzOH,
- CH2ZNR6bCHR~bC02R6, - CH20CHR~bCO2R6 - CH2B r CONR6bCHR~bCO2R6; R6, R6a,
R7, Rya are each, independently, is hydrogen, alkyl of 1-6 carbon atoms, or
aryl; R6b is hydrogen or -COR6c; 15 R6C i ‘ of 1-6 carbon atons or
aryl; Rib is hydrogen, alkyl of 1-6 ca@ %, or hydroxyal kyl of 1-6
carbon atons; Z 1 and Z2 toget her represent a d| me unit having the formul a
-CH=CR9- CR 10=CR 11-; R8 is hydrogen, alk of 1-6 carbon atonms, or aryl;
R9, R10, and Rl11 are each, independently,| dr ogen, al kyl of 1-6 car bon
atons, aryl, 20 hal ogen, hydroxy, or al u\ af 18 ca bon atons; mis 1 to
4, nis lor 2, pislto4, gis 1lto 4; 3 ' i

acceptabl e salt thereof, which are useful ilm treating netabolic disorders
related to insulin resistance or hyped Ry el 1 2 NOv 2012 -11

Phar maceutical | y acceptable salts Car om organi ¢ and i norganic
acids, for exanple, acetic, propionic,STatt etric, tartaric, succinic,
fumaric, malefic, malonic, mandelic, r’rBI hc pht hal i ¢, hydrochl ori c,

hydr obrom c, phosphoric, nitric, hN=

CHZ(Spyrl dyl), -CH2C02H, or
n~H-~CH)n, or ~O; Wis

H

J. P. Konopelski, et al., Synlett 1996, 609-611 disclosed indole 1.

MeQ

W)
ore. )

N
C H I

P. Molina, et al, Tetrahedron, 1994, 50, 5027-36 and Tetrahedron Leit.,
1993, 34, 2809-2812 disclosed indole derivatives J.



WO 99/6 143
5 sul furic, nethanesulfonic, napthalenesulfonlc benzenesul f oni c,
t ol uenesul f oni c, canphorsulfonlc and simlarly known acceptabl e acids when
a conpound of this invention contains a basic noi ety, such as mhen1EEwd@
CH2(3-pyridyl), or Y is norpholine or contains simlar basic noieties. 2082
Salts nmay al so be formed fromorganic and inorganic bases, preferablBcry, 9
al kali metal salts, for exanple, sodium |ithium o5 10 potassi um when gfuu@
conmpound of this invention contains a ¢arboxylate ofr  phenolic noiety. Al kyl
i ncludes both straight chain as well a¥%€B}anched noieties. Hal ogen neans
brom ne, chlorine, fluorine, and iodine. }he aryl portion of the aryl or
aral kyl substituent is a phenyl or napht} w th phenyl bei ng nost
preferred. The aryl nmoiety 15 may be opti\pngfly nonoR, di-, or tri-
substituted with a substituent selected fro ! [
of 1-6 carbon atons, al koxy of 1-6 carbon at ®as fl uoronet hyl, hal ogen,
al koxycarbonyl of 2-7 carbon atons, alkyl am 6 carbon atons, and
di al kyl am no i n which each of the aIkyI
nitro, cyano, -CO2H, al kyl carbonyl oxy of ~ bon agagﬁ and
al kyl carbonyl 20 of 2-7 carbon atons. Thezgonpozﬂr\ 05 Mf@vent i on may

(LG

('D

contain an asymetric carbon atom and sone of Bonmpounds of this
invention may contain one or nbre asymetri,c CE€ s and may thus give rise

to optical isomers and diastereoners Whi | & shown W t hout respect to
stereochem stry in Formy t he present i nventi oR includes such opti cal
25 isonmers and dlastereo §1m as the racem c and resol ved,

enantionerically pure R and S st &r oﬁéamgd as wel| as other mixtures of
the R and S stereoi soners and pharnaceutlcé?¢¥ma Caep abl e salts thereof.
The conpounds of this invention may be,a rOplianrS %@ e of possible
restricted or slow rotation about the é 9I-trhpycllc or aryr my@gﬁélngle
bond. This 30 restricted rotation createssadditjponal chirality an ads to
enantionmeric forns. If there is an addi t¢ iral center in the

nol ecul e, diasterioners exist and can be\. gh in the NVMR and vi a ot her
anal yti cal techniques. Wile shown w thout nespect to 1 2 NOvV 2112 -12-
atropi soner stereochem stry in Fornula |, th&spyesent invention includes
such atoropi soners (enantioners and di ast-e s; as well as the racemc,
resol ved, pure diastereoners and m xuturgs N M asteoners) and
pharnaceutlcally acceptable salts 5 theregf§” Pneferred conpounds of this

i nvention d nclude conpounds of fornmula (1IN hadnﬂg the structure Z2 (1)
wherein 10 A is hydrogen or halogen B and D are each, independently,

hydr ogen, hangenG aIkyI of 1-5 carbonjat ons, aryI, aral kyl of 6-12
car bon at onsSongyg ﬁf ’mbﬁzg 8Jcarbon atons nitro or OR R is hydrogen or
al kyl of 1-6 carbon™atons; 15"E |§nS O X is hydrogen, hal ogen, al kyl of

1-6 carbon atons, CN, perfluoroalkyl of Gb@a. gmlatons al koxy of 1-6
carbon atons, aryloxy, aryl al koxy, nitro, am no, RZBQ@U NR2COR2a
cycloalkylanino of 3-8 carbon atons, norpholino, aIkyIsqu%ﬁy@“ﬂ; 1-6
carbon atons, arylsul fanyl, pyri %y su:_éﬁnyl , 2-N, N20

di met hyl am noet hyl sul fanyl; R1, R2a, R3, and R3a are each,

i ndependently, hydrogen, alkyl of bon at ons, arakyl of 6-12 carbon
atons, or aryl; Y is hydrogen, hal SR3, NR3R3a or norpholine; C
i s hydrogen, hal ogen, or OR4; 25 RX , alkyl of 1-6 carbon atons,

- CH(RS)W - O CH3) ZOOZR6, 54f i & " 'e-2dique, - CH(R7) (CHz) ", COZR®,
-CORE, -PO; (R6)2, -SO02R6, 2 ) - (GH2) PCH( OH) CO2RS,
- (CH2) pCOCO2R6, - ( CH2) pCH=CHCO2R6 \—ox 42) PO( CH2) qCO2R6;

10 fl~\/ OH



R5 is hydrogen, alkyl of 1-6 carbon atons, aral kyl of 6-12 carbon atons,
aryl, 5 -CHz(1H i m dazol -4-yl), -CHZ(3-1Hindolyl),
- CH2CH2( 1, 3- di oxo- 1, 3di hydr o- i soi ndol - 2-yl ), 12 NOV 2002
- CH2CH2( 1- oX09%6133di hydr o-i soi ndol -2-yl), or -CHZ(3pyri dyl PECTASIRI0TI2RG,
-CONH2, -CONHCH, or 5-tetrazole, -PO3(R6)z or -CONR6bCHR7bCO2R6; 10 RG,
R6a, R7, Rya , and Rib are each, independently, hydrogen, alkyl of 1-5
carbon atons, or aryl; Z1 and Z2 are each,gindependently, hydrogen,
hal ogen, CN, al kyl of 1-6 carbon atons aryl, aral kyl of 6-12 carbon at ons,
cycl oal kyl of 3-8 carbon atons, ni am no, -NRI Rl a, -NRl COR
cycl oal kyl ami no of Blg’ Ié‘ﬁ\‘%éhalatTSWﬁhedI"’SI%r ﬁ-ﬁd‘l:‘}llrﬂ?“ WIW@COIBPO%@ Mnd z2
may be taken together as a dine unit having the fornmul a - CH=CR9- CR10=CH ;
RO and R10 are independently, hydrogen, or alkyl of 1-6 carbon atons; p is
1to4;, gis 1to 4; 20 or a pharnmaceutical\y acceptable salt thereof. Mre
preferred conpounds of this invention include conpounds of formula (1),
having the structure (1) wherein 25 A dr §igen; 1 2 NOV 2002 -14 B
and D are each, independently, halo of 1-6 carbon atoms, aryl,
aral kyl of 6-12 carbon atons, or dy%? of ga8 carbon atoms; Eis S or
O 5 X is hydrogen, hal ogen, alkyl of 1/6 &arbgn atons, perfluoroalkyl of
1-6 carbon atoms, CN, al koxy of 1-6 ¢gaxdbon 7 i éhﬁg oxy, aryl al koxy of
6-12 carbon atons, arylsulfanyl; Y is hyd ' or norpholine Rl
and R2 are each, independently, hydrogen of 1- 6 carbon atons,
aral kyl of 10 6-12 carbon atons, or aryl, &, R4 is hydrogen, alkyl
of 1-6 carbon atons, -CH(RS)W or 5-t hi azo \ di ne-2, 4-dione; RS is hydrogen,
al kyl of 1-6 carbon atons, aral kyl of 6-12 carbon atonms, aryl, -CHz(31
Hindolyl), -CHZCHz(1, 3-di oxo-1, 3-di hydro-ispgf ndol -2-yl), or -CHZCHZ(115
oxo0- 1, 3-di hydro-isoindol -2-yl); Wis -C02R6, -CONH2, -CONHOH, 5-tetrazole,
-PO, (R6) 2, or -CONHCHZCO2R6; R6 is hydrogen or alkyl of 1-6 carbon atons; Z
1 and Z2 are taken together as a dine unit having the formul a
- CH=CH- CH=G+ ; DB HEAIN Nabl e salt thereof. 20 Even nore
preferred conpounds of this invention include:
(R -2-[2, 6-di bronp-4-(9-brono-2, 3-di net hyl - napht ho[ 2, 3-b] t hi ophen- 4-yl) phen
oxy] - 3- phenyl - pr opi Br$ mversiod PTC(VR)cS a:p@pmrﬁéfm@mn@n@ structure
3-di et hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-6-ethyl phenoxy] - 3- phenyl - propi oni c
acid; 25 (R-2-[14-(9-brono-2, 3- dlnethyllﬁaphtﬁﬁ[z 3-b] t hi ophen-4-yl) -2,
6- di met hyl phenoxy] - 3- phenyl - propi oni ¢ aci R) - 2-[ 4- (9- br ono- 2,
3-di net hyl - napht ho[ 2, 3- b] t hi ophen- 4-yI 0- pizenoxy] - 3pheny| pr opi oni ¢
acid; 30 [4-(9-brono-2, 3-dinethyl-naphtho i ophen-4-yl)-2,
6-diisopropyl-phenoxy]acetic aci d; QR)-A [ 2707 Oyo- 4- ( 9- br ono- 2,
3-di et hyl - napht ho[ 2, 3- b] t hi ophen- 4-% -Eec-bﬂ&ylphenoxy]-S-phenyI-propio
ni c acid,

ey

10  wherein
Aris

A is hydrogen, halogen, or OH;
15 B and D are each, independently, hydrogen, halogen, CN, alkyl of 1-6 carbon atoms,
aryl, aralkyl of 6-12 carbon atoms, hydroxyalkyl of 1-6 carbon atoms,



1 2 NOV 2002 WD 99/6143S -15 PCTI US991 10209 (R)-2-[2-brono-4-(9-brono-2,

3-di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-6-i sopropyl phenoxy] - 3- phenyl - propi o

nic acid; (R)-2-[2-brono-4-(9-brono-2, 12 NOV 2002

3-di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-25

cycl opentyl - phenoxy] - 3- phenyl - pr opi oni c qg_i d (R-2-[4-(9-brono-2,

3-di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-6-1 sopropyl - phenoxy] 3- phenyl - pr opi o

nic acid; 10 (R)- Zylidhx¢IakyPBP6A2 carbon atoms, cycloalkyl of 3-8 carbon atoms, nitro,

3-di et hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-2-cyc o]pent yl phenoxy] - 3- phenyl - pr op

ionic acid; 15 amino, -NRIR!2, .-NRICOR!4, -NR'CO,R 13, cycloalkylamino of 3-8 carbon
R)-2-[2, 6-di bronp-4-(2, 3-di rnet hyl - 9- phenyl sul f.anyl - napht ho[ 2. 3-b] t. hi ophen

E 42 yl) E)henoxy] -3 B%ﬁ{” 1 e C?ua@}-a«gfl, r}‘}.{ran}%-yl, lop%eg-})n, [thlophe;l-3-yl, P

(R-2-]2, §‘> di br O”QCﬂJ‘R(IQbPQ‘R”D' 2, 3-di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl) - phe

noxy] 4- phenyl - butyric aci d;”

(S)-2-[ 2, 6- diRpfsoRRIrdgen? a iy PP 1% SrHbiTRioM! -0ORM f1oHs), 8R! capiReach,yll) - phe

noxy] 20 4-phenyl -‘butyric acid;

2-[2, 6-di br ono- 4- (-SOR YRICE)REHIOHYQO Y, pIGH)#CACPLREDNY| - napht ho[ 2, 3b] t hi o

phen-4-yl)-phenoxy] - 3- phenyl - propjoni c acid; 25

(R -2-[2, 6-di br orm‘(@H(Z)aw,Cé{'_d?IﬁEQ ;- 9- phenyl sul f anyl - napht ho[ 2, 3- b] t hi ophen-

4-yl ) phenoxylspr.apioni ¢ agi d; .30, [ 2-brono- 4- ( 9- br opp-.2)

3- di met hyl - napht ?%PbP@HF8Bﬁé%-Lﬁ’-b9F)a-t%?ﬁif{f?g%%pﬂgﬁz}éy‘j@r%hémsz BPdpPoni ¢

aci d; 2) 16-di br onp4Pghr.ono- 2,

3-di net hyl - napht H‘S 22, 3-D] t’hi ophen- 4-yl) - phenol ; 2-br ono- 4- (9- br ono- 2)

3-di net hyl - n®&hishglzedn b} ki logtied cdrbyh htofsni t r o- phenol ; 35

(R -2-[2, 6-di brono- 4- 8; br ono- 2- di et hyl am nonet hyl - 3- net hyl - napht ho[ 2, 3b] th

i ophen- 4-yl ) Eola&n8Qy FO3-@rasdYR pr opi oni ¢ acid; (R)-2-[2) 6-di brono-4-(2)

S R opa 30 3G R B boBhendn DY PE AT GEL
(2R) - 2-[4- (9- br omarg, JrflkTBbNW- 172N htbn; Bidbd9BIGD-oF- Y16) tarbBn ditoRQPT OPY
| phenoxyJ- 3- phenyl -‘propi onic acid; 5 10 15

(R) - 2-[ 41§ 9- br onp-h@dro3yatatkpt 0§ |6- Hashttien] RpBs.bperfnomwakkyl 4£yil-§ -cart®ndatemisy| - ph

enoxy] 3- phenyl - propi oni c_acj d; ( . .
(2R 2-[ 4- (- br omdle¥s- of ek 1FpTE0R apREYo P E0 JlelioHn ikt g0in0s NRHRFy ! ph

enoxy] - 3- phenyl - pw&?ﬂia?@ﬂgalkﬂ%%oi §t 3% Grbon atoms, morpholino, alkylsulfanyl
of 1-6 carbon atoms, arylsulfanyl, pyridylsulfanyl, 2-N,N-dimethylamino-
ethylsulfanyl, -OCH,CO;R2b or -CORZ¢;
20 Y is hydrogen, halogen, alkyl of 1-6 carbon atoms, aryl, aralkyl of 6-12 carbon atoms,
hydroxyalkyl of 1-6 carbon atoms, hydroxyaralkyl of 6-12 carbon atoms,
-OR3, SR3, NR3R32 | -.CORS3b, morpholine or piperidine;
Rla, Rlc, R2, R22 R3, R32 are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, aralkyl of 6-12 carbon atoms, or aryl;
25  R!bijsalkyl of 1-6 carbon atoms or aryl;
R2b js hydrogen, alky! of 1-6 carbon atoms;
R2¢ and R3b are each, independently, alkyl of 1-6 carbon atoms, aryl, or aralkyl of 6-
12 carbon atoms;
C is hydrogen, halogen or OR4;
30 R% is hydrogen, alkyl of 1-6 carbon atoms, -CH(Rs)W, -C(CH;),CO,RS, 5-

thiazolidine-2,4-dione, -CH(R7)(CH,),;CO,RS, -CORS, -PO;(R6),, -SO,RS,



{

(2R) - 2-[ 4- (9- brono- 2. 3-di net hyl - napht ho[ 2. 3-b] t hi ophen-4-yl) -2, 6-di et hyl phe
noxy] - 3- phenyl - propi onyl am no}-acetic acid; or pharmaceutically acceptable
salts thereof. The conpounds of this invention can be prepdr¥@V 28ording to
the follow ng schemes fromcomercially gyailable starting materials or
starting materials which can be prepared using to literature procedures.
These schenes sho RGN Q Ei33)) &t i\ 5} & hi

i nventi on. Schen‘ey(%q_g%(cﬁi; g (\;)IRGD C(%H@B%oci %’(IV?JI%?P?I? ?Id% 0’1 n&
Schene 1, 2, 3-di I‘(EJI—Q)"O(UI—Q 6l11: Eis S) is prepared fromcomercially

R
avai |l abl e 3-nethyl -t hlpopheneq- car boxal dehyde using Wl ff Ki shner conditions

1 2 NOV 20p2RrBYO 184 éxka3aIKPCHUSE %atbdD Atonds! drilkdr azist kabbavesmbyaryl,

KOH et hyl ene gl ycol refT_ux). Corrpoundpﬂzl: Eis S or %Hl s treated with one

to 1.3 ndl ar equi valghHsimiflazahdailky| -CH-bHrindelgbnt HCHs(1N-digxgd1,3-

l'ithiumnost preferably in a nonprotic_solvent such as THF at terrEer at ures

r_a?gi ng from - 78Cﬂ‘§hddﬁodé%m@@1rﬁ}é?ﬁt'%lcﬁzﬁkpi%rgsi‘ﬁéﬁ?dﬁ%@%ﬁ?ﬂé stiEh(3ss

nitrogen or argon to pravide the 2-1ithiated-thiophene or furan

derivative. This PY%&M@&Q&&HO@‘ ‘i(éHi)aget ed in situ with one or nore nolar

equi val ents of benzal dehyde) gener al '(35 at -78Cto boomterrper ature for 5

mnto 3 hto provide the conmpound ofyformula (I1lj7 Q=0 EisSor O.

The hydroxy group (Q.= of (11 /t(an be rengmed\by a nunbedNof Theducti on
. : L

procedur es  suGtis BB /Y reREAOR 8N uﬂg@_l-ﬁ@,l,l adi urh c4CHb)st sott 0 lr\cﬁ@ce;the

X I n

conpound 10 of fornmula (I1l: Q= s Sor O t is nost convéniently
renoved using the nmethod of Nutaitis, et. al. (Org. Prep. and Prqoc . Int.

1957, 20, “10% wﬁ@zh}% i QUi QN(‘}FPNE(Skl(z_éCgﬁL il rrlééa‘@féﬁm one
o ten npl ar equival ents ri n itaple ent suc

as etherl0 THF or O&é@%r dﬁébmé‘ggwg@%ar ooﬁ{'[]ﬂgﬁ;g?r%ggﬁ)ﬂgka’r@g e Pofifty

nol ar equi val ents of i f roacetic acid is slowy added over a 15 mn 15
to 3 h period to E%@@P{%C@ﬁgbund of formula (Il1l: Q=H Eis Sor O.

Al ternativel e 2-|iLthiated.apal og aof ¢o und l - IS or O in a
nonprotic soﬁse]rgﬁa’ &%Jchb%?ef ’d%%pﬁﬁg‘i”gécﬂ%qu%ﬁ%’ éh‘é‘l BEl'ﬁdﬁag’Wt%f)f‘s’ or
equi val ents of a Q@q\zyl hal i de such as benzyl brom de (PhCH2Br) at -78C to
roomtenperature to directly provide the conpound of fornmula (Ill: Q=H E
is Sor O. RO6dEHsdagepour@dRes, fornula (I111: Q=H Eis Sor O can be
acylated with one or nore nolar equivalents of a cormercially avail able
benzoi ¢ bti dR&hisatkylef bf6 daghomatemg praryl) B, C, Dis Hor Ove, with the A
B, C, D) compiLpatiqn of substituents having.at |east e roup. but not
nore than tHRZ%IS r%&?@bﬁ 0&é‘d;%n%bﬁo?‘ﬁeoqé‘é’éfoﬁggylo@gr@%‘\{F\’/‘ga@f’gf ormul a
(V: A B, O5b,jsH WM : : : CRANDILEROLCQF102BR 1.,
substi t uent szhgf\}?%gt%etq%/ge {égﬁgltrlltg &d%ge Lglrl%}l?%’l tth Pﬁ%rt rlmrdel%lclgn C?{wegRC]vb
groups; E iSRS i9hyddbgenlBiky] eC)bahibon atnfecaypl i shed nost readily using a
one to five nolar equivalents of a Lewis acid catal yst such as tin

t et rachl ori dB?oR!%landiRldimrecedchy indepandertly, ihpidnogers ilkyd of | stuedrbers atoms, aryl,

di chl or opet hane, }1] 2-di chl or oet hane ar ca bon disul fide, generally at

t enper at #f es suchhalggeny §ydioRy, 54 of‘éér?gé’r A0 219YSicy el i zation of the
conpounds of fanmylsa (V: A B, CQ Dis Hor Ow; with the A B, C D
conbi nati on of subsfituents having at |east one Ove group but not nore than
three Ove groipsprE is S or O is generally best acconplished using one to
ten nol ar equi,val ents of a strong Lewis acid such as a trihal oborane, nost
conveni entIyPtlsriEﬁ‘ﬂ)énDbor ane The reaction is best perfornmed at -78C with
warmng to rﬁqm Bpqt enper ative or heating to 50C in a hal ocarbon sol vent

such as di chl'or onmet’hane under an inert atnosphere such as nitrogen or
argon. Theseopk phadhdcesticadly aoodpyabdd balcthereof, Rhivh\dr® QpefulliviOtr@@ihg Ind@abolic

disorders related to insulin resistance or hyperglycemia.



- 18 PCT/ US99/ 10209 cyclization and aromati zation with concomtant |oss of
wat er, but also result in denethylation of any pendant nethoxy nvoieties and
result in the production of conmpounds of fornmula (la: A B, C, Dis H or

OH with the A) B, C D, conbination of substituents ha\ﬂ|21@IOMt2ll23ast one OH
group but not nore than three OH groups; jEis S5 or O. In an anal ogous
fashion to the reactions above in Scherre , the conpounds of fornmula (la: A
is H B, Dis al kPharphcdutiGaltyradveptablcosuits @an fbeUormed ﬁohﬁo@hic&nﬂ&n&g@ﬁlc@
can be prepared starting fromthe conpound of formula (II]: Qis H Eis S
or O and th@l@ﬁaé@o@iﬁ & aAselifs Hrepiemis.daet. @rtrlel,eta(tw speqiricHungricpmateial ky!

Ais b, Cureny it e Rungtc, byROehjont uRRahie. PRSI ChC oy el

fromthe SCOF§Lﬂﬁ1h@ndmeﬂlah@§ﬁZf6h1@ a@apmd%egﬁlwr GbepicpeUfoNRS Wh@sEIERFENT S
such as oxal vyl chloride and thi onyl chloride. The starting benzoic acid of

t he benzoi ¢ ¢amphoetulionicd @nd |similaxly §newn pecqptable apndwwhﬂn a.-c@nrpaumb@fahmrs or
fluoro; Cis i s comrercial avail abl e o epared, 15 by
known pr ocedﬁ??"%‘%t?oani?nt@)‘i‘érﬁ)I%@S‘Ct Qe isyC taér‘f’{‘%ina’csepﬁg %}d?’b \?clsaci d

chloride (IV ng a
nodi fi cation o‘f%jh'or‘iml;|0r n(gﬁngo?n{él% Egss?&; 'metngs a?alg\qjay %?&b?%}rﬂ'é&?x?@ggrgk@g

5819. Thus caninewecdaald yasay,aprefebdbéy alkaB rdetalsmuspmtl exphfpltﬁ)lsodﬁlnbrlﬂhﬂuﬂﬁtcﬁd in
the 4-position (brominpe / acetic, ,acid), nethylated (iodonmethane | potassium
carbonatkd | PNESIUM.eXRELA SHMAUAd @éttms VeIl 2 darheaYlaly ohPeROHal ogen
exchange andgt [}?}, resul tant organolithiumspecies is reacted with carbon

di oxide to providde 3, 5-diisopropyl, 4-nethoxy benzoic acid. Schene 2 B B
(I'b) (lc) FurtherAtai nmatmieseISotbfstfatget chaipoasnasll ek Brandhel amdikdies. nkﬁwgeﬁre 2
can be prepared by the foI |.ow ng net hods. The phenol of fornula (Ib D)

X is H C ismesys trgmene, ghigrige, fyorinscandnigdiny. Jan apd Rosirreri @Ry OFGEﬁUﬁr’ét ed

O using ot TRAEReR: 8 phRTYL ekt W Ry being'nls psseisyd ool pidihs

19 PCT/ U399! hay 89 opeiehal inbnd- he: poeae rsqssmﬁtea WALHOZ sisxtieuepbaléct@lifibaghent s
of an al kali netal hydroxide such as NaOH in a al cohol solvent such as

net hanol at 820K wswé@ganeﬁkkék Afutd. cgban| atpmy, taH@beDﬂf)ilo@o?ﬁh@mlatC(mfb B
isl; X, D |s

for mil a (1b:t ”bB’mSQ%{l OEEi‘ 'S%"?%S&r @on@a” 297 %5*%?%0% %rl%ﬁa r?ﬁnloﬁe to

1.5 nol ar eqidrkeH g0hS, ehd dRdiyMnind ihRehigh esadnsrthefalidll dre@dstis e - @Qh&lb\ém ent
of an al kali netal hydrOX| de such as NaCH in a al cohol™ sol vent such as

met hanol at #0@stWirpoviEne.cfithelkytcartmnyloy of Be/ ersben gamshaoilkyleabomli s | ;
X, DisH Cis . OH Eis Sor O or the diiodophenol (Ib: B, Dis I; Xis
H Cis &+ ®% & caybgp aYnan be convened to the respective methyl et her

d ff
(o B sl o nefpbgdhis Brlids eiondubPedfuiffahilrimel cofbdnymha O ©f

moi ety with @mﬂtabb@np@idajyIoatlimgwag&ﬁimsyuedntaa oaaer ﬁformymnlimhal’:enters
equi val ents of nethyl iodide or dinethylsulfate enploying a base such an
al kali net hyf}ndc@?lbé}ﬁbit%"%ﬂs%wPb‘i@aéléW%ha%’de%?@meiﬁn ilsohawa withayddi um

hydr oxi de |n | is
ggner ally per %66%{#3 g%fe%tc ﬁgm\éﬁgt"ﬁ ?ggrglrl %ﬁg?ﬂr_le'g rfP{/nlt:fl Iwen%%d&%g é(laiééh
nonoi od@snetikymershad d@’e@fdré@ﬁdrs’ s Gfelf BrthelkRehidindBesdvdd, eﬁ%nn@meslcdrﬂly furt s

Ove; Eis Sor O or the di i odo met hyl ether of formula (I1b: B, Dis I; Xis
H Cis OW; R@ndss getoisgmesnras beelk enothedmiktires odho R angh 8 StRseQiFOrBRYBIianél ent s

of copper (I an| t n naI og or two or nore nol ar
equi val ent s gfal[’yl ﬁcci‘gglﬂ\eéag%ftﬁ?re? e 20 diiodo derivative to produce
t he m)nocyanomet hYl|1e 88hp6urak JfQﬁlﬁHh?en(le m# b a@blsaﬁlerp YySviktue 6f 'pﬁsﬂl@ E

is Sor O or the dicyanonethyl ether of formula (1b: Dis Xis H C
is Owe; E i sreSrioted@)r. slawerotayian stboun theearyl: trmmchcsogewébaclyleySLp@lﬁfbmndedT kis

t enperatyres ran f.rom 100C C | oy| n ol ar rot nts
such: ae T et RS etiol By i S p R e DrRsRPERGR t95mt altiEeRe an

al so be use I Y IS
2 $0,08 o2 sHIR AP el b CERR ARG AAELARS: lil BTUA L i, |
cor respondi nfje NMR a0d vi stiarumaphiesiabchaipiesgshife shownmwithoQl @spddt ics CN, D is
Hor CN, Xis H Eis Sor O (Schene 2) using standard denet hyl ati on
procedures including one or nore nol ar equival ents of boron tribrom de or
boron trichloride in dichloronethane at -78C to room tenperature; excess 30
neat pyridinium hydrochl oride at 190 to 280C, hydrobrom c acid in acetic
acid at 0OC to 50C, excess trinmethylsilylbromde or trinethylsilyliodide in
di chl oronet hane, carbon tetrachloride or acetonitrile at -78C to 50C

I |th| um | od| de [ n pyr| d| ne or qui noI [ ne at tenperatures from 100 to 250C

- . e



1 2 NOV 2002 WD 99/61435 -20 PCT/ US99/ 10209 The nonoi odo net hyl et her
derivative of fornmula (Ib: Bis|l; X, Dis H Cis Ow; Eis Sor O or the
dii odo nmethyl ether of fornmula (Ib: B, Dis|l; Xis H Cis g\]/ﬁ Eis S or
O (Schene 2) can be reacted with one or nore nolar equi val1 @Voﬁzcopper
(I') bromde for the nonoiodo analog or two_j@t nore nol ar equival ents of
copper (1) S bronide for the diiodo derivative to produce thé nonobrono

met hyl et heratofpifoararustere¢hemiBry snBForniGla O, ithe Hyreenk sin@vijonEirickudss oguch) or

t he di brom)-msthk%lp ethér of for%g, (I'b: B, Dis Br; Xis H Cis Ow,;, Eis
S or O. TheA'BiOBHORER GBI BHhAGRICTCOREES: 3R Well agdheragrmyc, frsohvsdnpere at

t enper at ur esg; i f oy N I . I vent s
such as M)dléﬁangé)ﬁgIséﬂpmfﬂ’gg F%?’rﬁidﬁ%%&?‘wd %fﬁ?ﬁ‘% |urt11§£)lyr) Elél‘%p%@rei %ﬁrl]t e can
al so be Usecdthertbf nono or di brono net hoxy anal ogs of formula (Ib: Bis Br;
Dis Hor Br Xis H Cis Ow; Eis S or O can be converted to the
correspondi ng mondresuTedi eRRANNEH O Fhisaliyeriipn btclydsr eampounds of Hormulr (1),D i s
Hor Br; X iﬁavﬁl&tﬁeist?uc%ur%r O (Schenme 2) using standard denethyl ation
procedures inc ing one or nore nolar equivalents of boron tribrom de or
boron trichloride in dichloronmethanecat -[8C to 15 room tenperature; excess
neat pyridini um hydrochl oride at 190 Z80C; hydrobromic acid in acetic

acid at 0OC to 50C, excess trinethyl si omde or trinethylsilyliodide in
di chl or onet hane, carbon tetrachl orBde acetopitrile at -78C to 50C

and one or nore nolar equivalents of 4 or isopropyl mercaptan
in the presence of one or nore 20 nolar eg 2 % of a Lewis acid such as
al uminum trichloride or boron trifluoride \\n 4 sol vent such as
di chl oronet hane at tenperatures rapgi nd_from -\8C to 50C. Schene 3 B (1d)
(le) Further derivatives of the conps ndsEof férnula (I') in Scheme 3 can be
25 prepared by the foll ow ng nethods. The conmpounds of fornula (1d: B, C D
is Hor OH, with the B) C, D conbination havEQg at |least one OH group; Eis
Sor G (Scheme 1 2 NOV 20p2 -21 3) can acyl ated on the phenolic
oxygen usi ngvlereinor nore nol ar equi val ents of suitable acylating agent to
provi de tohe or‘rlyl))f(%mds of forrmla (Id: B, C, Dis Hor OCOR;, with the B, C
5 D conbiPnati ShI¥EQSHPT IRl0BERst one OCOR group: Ris alkyl of 1-6 carbon
atons, aryl; i ); | 8t d i 11y, -6
carbon at omsB E?a?r %e%%gl?,blggi(e I ?c(l:éhgl i g&déﬁ%eyrggislgge%pg,ﬁﬁg@g# 61%1]6%{}1? E{JHFIS’lat ons
or aryl carboxyl imyherakydhifoi-i2iearbbheatorescdyclmalkys of GF8 uablen aginas)ditral or
conditions, for eégfrpl e the use of pyridine as solvent with or without a
cosol vent such as-th chl oronet hane at 0OC to room tenperature. The acyl ated
phenol s of f : N> i r OCOR, with the B, C, D
conbi nati on }ﬁgﬂyﬁg"%@ Oﬁlgg?%g%lngc%%&g%éﬁﬁp; R is alkyl of 1-6 carbon atons,
aryl; EIlSs E oS,0r Gan then be bromnated in the 9-position of the
napht ho[ 2, 3-b].t hi pphene or the naphtho[2,3-b]furan ring to formthe
acyl ated br azﬂi)ﬂgﬁeg@, Saloger vk of leo cboreaiopss SNpsrilvorealyl witle eqbom,
atoms, aryl o x i s W E 1P O SRR 5B S PR R BB on
is generally donevrstcog2d c&@lo&l-k?laﬁ?h@bf SOBIEAB L BlotnsO TPl AkylRaIgdHyne in
o]

the dark with a catal ytic anoun iron (I11l1) chloride in an ihert sol vent
such as di chl or omét hah® orcaberbonatoas; aclardsulfieylat tpynidelsalfanybs r2dNgNng

from-78 Cto roomt er.at ure. ing a simlar bromnation reaction, the
phenol s <5f for rrulcg]m(eﬁgi)anﬁ,noqﬁ{‘ﬁéulésnﬁcl of 1-6 carbon atons, Cis OH Eis S
or O can tRhenie BT Gyhnat ed {igyat PASILI p .

b] t hi opheneh}glr’ ﬁhh’eﬁngﬁ{'ﬁdﬁg,“ -B]anF%II’ fr?ll%lﬁ%ént(agmg{jrhﬁf]&t%ﬁg&ba?@qum%%ﬁei% gon¢
fornmula (le: B Ditomsakkiyl offe- 12 Grba homsdrapl; Cis OF Xis Br; Eis S or
O (Schene 3). This brom nation reaction is generally done using 1 to 1.3
nol ar equi vaY¥ érhysiregennidleganl @R3pSRHINRIRA or hwrplediner~i t h a catal ytic ampunt

of iron (I1l11),chloride in an i t solvent such as dichl oronet hane or
car bon tetré)cIﬁ}B’tdF%’énalial?@ﬁp%rr(ﬁﬁir es ranging from-78 C to room

t p#5:. T h f h I

br omopndol K or it dFaieghy ARG T3¢, bR ERRRECIRTN nCE GRS
conbi nation havi @tlﬁ‘&zoli@ﬁx%b,&ﬂﬁm@cz@_?{cfﬂﬁﬂé% .J&dzﬁéaid@mopo};a@)gas@m,at ons,
aryl; Xis Br; Eis Sor O to provide the brorophenols of "fofnula (le: B,

C) Dis Hor OH with the B, C, D conbination having at | east one OH group;
Xis Br; Eis Sor 0) (Schene 3) using standard conditions. These
conditions include agueous base in which one 30 or nore nolar equivalents
of alkali metal hydroxide such as sodi um hydroxide is used in water



with a co-solvent such as THF, dioxane or a 1-6 carbon al cohol such as

nmet hanol or m xtures of THF and a 1-6 carbon atom al cohol at tenperatures
ranging fromOC to 40C. Acid conditions may al so be enpl ozyed in which the
conpound is reacted with one or nore nolar equival ents &fZ NOVriJoggr al aci d
such as HO or sulfuric acid iii water wth or 12 NOvV ~00~ WO 991 61435
PCTNS99110209 -22 without a co-solvent such as THF at tenperatures ranging

from room t enper ay@iB)JCH@MSCOLRE, ac YEDORImBRS] s -@HHCHELHAD KRS, B,orC, D
is Hor OCOR Wlth( {Ht?ep B, O D-ECOFTbI énda?%% hg}\?l ng at {ggt one group;

Ris alkyl of I-6.(cal, n%)c@(cmz(p%m}eﬁryl Eis 5 Sor O can be nitrated to
provide the nitro conmpounds %orrmla(le B, C Dis Hor OCOR, with the
B, C D coanﬁaslmr&g%m Alkydtofl Baséarmeam mm}a]pofla 25 cadblsy | aterhs,18ryGar bon
at ons, Lg Xis NOz; Eis Sor O (Sche 3). Dilute nitric acid af

es

t enper at r angt@ig2(d Homidezot-6- Yﬂ)oom 'Qi’hfﬁsﬂ HringelyDs sufHaBHe(libdiexedex t hi s

transfornmation. ni tro. 0

C, D 10 cannot bo?ﬁ'ygrg 1I§Pm§éa% §1@{%f(fio§° &gr%hﬁdrgflﬁ%ﬁg%légw or 'C?éq\lOz E
is Sor O can be ;M{yqjﬂer reduced to the primary amne of formula ( le: B,
C, Dis Hor OCO?p th the B) C, D combination having at | east one OCOR
group; Ris Wisy(IOij’ 1CONHr HOONHIOHRr Satetrazoles -PO;(RYL:orE is S or O using a
sui tabl e reduci ng agent such as catalytic hydrogenation with a palladium or
pl ati num cat {IQNRSPEHRRE@R%ri de in aqueous HO or in 15 ethyl acetate.

The acyl group of the conpounds of formula (le: B) C, Dis Hor OCOR wth
the B, A0 D B8yBfHaR7, R?haandriyCadre |eaels tindepenGOOR, dydnogen, Rlkyd o lk?lcarbfonl 6
carbon atons, aryl; X is or NHZ; Eis S or O can be renoved using
standard conditi oRSMSTRAEey| at ed bromophenol s of formula (le: B, C, Dis H

or OCOR, w't B.20 ti Vi (%‘gg
is al kyl of ? é&ggr geneag?olﬁ%é‘p%g?%/ Qﬁ?gé%rhﬂggﬁdgﬁgﬁ&b?fﬂfg erreg%(gmcan be
converted to the agy,| ahkgl QY@Dbhemhsatmhsfqrchql (dfe3-8Bsarkdn Bronss, ited,

OCOR, with the B, C, D conbination having at | east one OCOR group; Ris
aI kyl of 1-6 carbaming orMR‘&Pyl-NBdG@REN cyelqaékmramoopfbgi & eaeharorftems.h one

nor e | ar equi val.ents of I ani d ation reactign is
25 generg)l y pe(r:If BIosRIPILE: Pk l(egl)‘q% %FrtBE’?nl Baﬁﬁeeaﬁﬂngyi ng
pol ar aprotic sol g‘m@ h%%ﬂ? %)p{EbRg tot_%IHZ pyrrolidi none or HVPA
a

Quinoline or pyri |ne can use O‘ten the acyl group of (le: B, CO
Dis Hor manmﬂmakhﬁdeﬁen&ml? &@mﬂeﬂ%ﬂ@l@l bavig@riedn dtemst one OCOR
group; RlsaIkY | -6 carbon atoms, aryl; X is CN, ElsSorC))ls

| i berat ed unpes tdn‘é cyanation reaction conditions to afford 30 the
cyanophenol s _of Lo&rrula (le: B, C Dis Hor OH with the B, C, D

conbi nati on ﬂé} g ’at least one CH group; Xis CN, Eis Sor O. This
llberatl@m OBO_PI@arﬁﬁb’éutEﬁW&cE ablkfsalt thetdrg, cyanophenol s of fornula (le: B,
C Dis t he QBKL D conbi nati on having at | east one CH group;
X is CN E is S oMayy peefarrere cempewtdsddirthist invesdignl pclyde saaipevisis offfogmelaor
nore nol ar e |vale Es of alkali netal hydroxide in water 35 to the
reaction m X H@VE‘@H SPREYS(1e: B) © Dis Hor OCOR with the B) C D
conbi nati on having at |east one group; Ris alkyl of 1-6 carbon atons,
aryl; Xis ~12 NOV 2002 WO 99/ 61435\PCy/ US99/ 10209 23 _CN, Eis Sor O
prior to workup. The acyl group can a Qe renoved fromthe i sol ated

acyl at ed cyanophenol s of fornula (Be:
D conbi nati on having at |east one OCO
atons, aryl; Xis CN;, Eis Sor O toa
(le: B, C Dis Hor OH with 5 the B
OH group; R is alkyl of 1-6 carbon atonp) \
standard conditions. These conditigns ilncl 4de \agueous base in which one or
nore nol ar equi val ents of al kal i Dat” hydr oxi de such as sodi um hydr oxi de
is used in water wwth a co-solvent such as THF, di oxane or a |ower al cohol
such as nethanol or m xtures of THF and a | oywey al cohol at tenperatures 10
rangi ng fromOC to 40C. Acid conditions nmay so be enpl oyed in which the
conpound is ivaelied with one or nore nolar equivalents of a mneral acid.
such as HO or sulfuric acid in water with or without a co-solvent such as
THF at t2ehperaisliyd®geRngi ng fromroom tenperature to 80C. The conpounds of
formula (1d: B, C, Dis Hor O4 with the B, C, D 15 conbi nati on havi ng at
| east one OH group; Eis S or O (Schene 3) can be sulfonylated on the
phenol i ¢ oxygen using one or nore nolar equivalents of suitable

sul fonyl ati ng agent to provide the sulfonic acid esters of formula (l1d: B.
C, Dis Hor OS(ZR, with the B, C, D conbination having at | east one OSO R
group: R |s aI kyI of 1 6 carbon atoms aryl ; E is Sor O. The

I A 1 o, I I _II..I Y ~ I ~ N T o I 1

al kyl of 1-6 carbon
cyanophenol s of formul a
b+hati on having at | east one
Xis CN, Eis Sor O using




is Sor O can be treated with iodinating reagents to effect iodination at
the 9-position of the naphtho(2, 3-d]thi ophene or the naphtho[2, 3-d)furan
ring to afford the iodo sulfonic acid esters of fornula (le: B) C Dis H
or GO R wth the B, C, D conbination having at |east ongep §giziggroup; R
is alkyl of 1-6 carbon atons) aryl; X |sll Eis Sor 30 O. Asuitable

i odi nati ng reagent includes a m xture of 6 7 or nore nolar equival ents of
nol ecul ar i ol AR PNfe Cactd itlep&RiehtlyHaddge Galkylalrang %ax‘bf)n g a?ﬂ' ﬂal‘k?l &

m xture of THF and 80% aqueous acetic aci d with a small anoun

concentrat ed sul f @rlZcabdrdatams; arepeloalkyl afs3-8 aargpmgtonsom r oom terrper ature to
80 C. The sug.ogi cr@ster group can then be renoved fromthe iodo-sulfonic
acid esters la (le: B, C Dis Hor 35 OSOZR, with the B, C D
combi nati on n r bowhn

at ons, argl)l b<(>a(\{§i ggdl%ed q@%eg %lk?st% gap?oc\%%bg %%ﬁfél%. g(%l%%lhredr%i i c’gflcé1 rmu a
(le: 12 NV 20pond, 'CN 08kt 85 1 BCTIdrhiso 8iot3288/16:84 aBlaloxyDof 6-18 wrbdnH;
with the B, C, Dconblnaﬁ%ﬁg flawng at |east one OH group; Xis |l; Eis S
or O (Scheme 3) @My 28Y B¥'d conditions. These conditions include
aqueous base R2 equi val ents of alkali metal

hydr oxi de sughﬁzglgmogg?gﬁﬁﬂl@ rgg{@e@gﬂﬁéed in water with a co-solvent such
as THF) di ox&iendm%ark @uel, uade@eﬂmhtls'» Ipidedpear ABYNANOI6 @irbdH atbik Sralal] JiHF
and a | ower al cohol at tenperatures ranging fromroomtenperature to 110C
Scheme 4191~ (1 g) 6THecarbrivatemsfB@g; acid esters of fornula (I1f: C Dis H
or OSQZR; C&D%gg;]ot both be H R is alkyl of 1-6 carbon atons, aryl) ; E
is Sor Oare’'l§ nveni ent starting 10 point for further derivatives of the

conpounds of pi I 1 I 'ﬂﬁﬂé e The
conpounds (| B Q%H}kkégc(n alﬁ?o%%bb@)aggﬁganng{ﬁbdt hlg 2Q c} of 1-6
carbon at ons R53§ {ydrofed, alk§1@trl Bcafban abend, emyedfwnszaaoorn%@ﬁmarﬁh@flz(a-
catal yzes the exchange of the iodine atomln( f) with a | ower

per f | uoroal kyl gr dbbm@@l)’é)ﬁf&l‘bcfh@ @-dmp;@dnbdrwdt%nsmﬂel %-D’@ ot, -GiCHH -or
OS02R; C, D cannot bqt%d%ed s sl_%’L_ al kyl of 1-6 carbon atons, aryl; Xis
| ower pe”l uor oal I?W A 8? 63 heme 4). The reagent and condi ti ons

to effect thiw lsew@@gecmﬂgud@om@i snetrsid‘lé pog@ yARPYEAHFCARNdiRd; ons

with one to ten nol‘ar equi vai ents of 'a sodi um pe | (or ocar boxyl at e (RCOZNa
R is perfl uoRreas Kydrbed 6t M08 of 0-¢f da¥iSon b, equi val ents of copper (1) iodide
in a high boiling |nert sol’vent such as DVF, DMA or

1- met hyl - 2- pyt mod Z8iarotakeratog@Biert asrapdierset unigsviragtye fagnful 016 H40K-Cld=CHO.C.
Alternatively, the conmpound of formula (Ig: C, Dis Hor OSOzR, C) D cannot
both be H, Rorephwwel&fcamy ecceaﬁabksrﬁaaﬂhﬁm- aryl; X is |ower perfluoroalkyl ;
Eis S 0570 can g : La (If: C Dis Hor
Sz R; Cﬁ D Canno?@g@bﬁ?ﬁé&&éeﬁ%@?ﬁw&ﬂ@ﬁ?T@gﬂ&%rﬁ gr[?agtons, aryl; Eis S
or O by rea¢R)-2g2 chdibloatordy(9-brdno-23editmetHybnapinhall, 3Abjtldoplegd-yBd ent s of a
25 perfluoroal kyl iodide and one to five nolar nolar equival ents of
activated CuPhefioxyhiphepdinrPpignicdeids sol vent such as DVF, DMVA or

1- net hyl - 9 435

PCTI US99/ | ozé%)r 9&%%@%?’@ ??@%2%&“’? %B?P&?tﬂ"g 3% éﬁ}ger \r@ |%vée11%) t he
conpound of bREdvl 3 {PhEaylProflonis atldor OS02R; C) D cannot both be H Ris
al kyl of 1-6 carbon atons) aryl; Eis S or % can be reacted with 0.~ to

two mol a?3 eq(ﬁ{)r&ﬂé-rﬁ?tbr@flo-& %'(d!fflﬂfl}’lu@ﬂpbﬂ@{%wb thiapber--yAhd @-denatlylf our nol ar
equi val ent s ob act Ith l i.n a hfdgh boiling inert solvent such as 5 DWVF,
DMVA or 1-netR Tnofyi)';‘ RSPy IRTPRIRAIC AP epmer at ur es rangi ng from 140C to 200C
to produce the)ooRp@UEnRL2, Cldmethy] E?aprahckﬂzq CIJMB&QI)D ﬁ@d}a@hemymbe H,
R is alkyl of 1-6 carbon atons, aryl O . 9-al kyl
derivatives phemyhpremonioasid; of for mul a (I g C, Dis Hor %02R C) D cannot
both be H R is alkyl of I-6 carbon atons, aryl; X is alkyl of 1-6 carbon

t 10 E Sc 4) b d b i
s H or amkf<epfobaeééstnle§&’ﬁwaea&%?2,R%itﬁwaﬁ‘”f?y&ri’ 6 &uralPharene: ar 1

Eis Sor O cpree or nore nolar equivalents of |ower tetra-alkyltin
in the presence “6Fa pal | adi um catal yst such as 1 to 10 nol e % of .
bi s(tri phenyl phosphi ne)palladiuml1l chloride in a suitable solvent such as

DVF, oDMA O (R yTBi om0 YOt 5tbiidL2) 9fimAihy | REBHRHGTD BUS i RALARD) BLREBLARC t O
- phenoxy]-3-phenyl-propionic acid;



The sulfonic ester group can then be renoved fromthe sulfonic acid esters
of formula (1g: C Dis Hor OGS02R C) D cannot both be H {Roigg\abtgyl of

| -6 carbon atons) aryl; X is alkyl of 1-6 carbon atons or | ower

perfl uoroaM@$y6iBsis S or O to provide the phenols of forral/Es®PIERC Dis
Hor OH C, D cannot both be H X is alkyl 20 of 1-6 carbon atons or | ower
perfluoroallcyl; Eis S or O using standard conditions. These conditions

i ncl ude aqueous base in which one or m)rehfm)l ar equival ents of alkali netal
hydr oxi de such as sodi um hydr oxi de i s use n water with a co-sol vent such
as HF) dioxane_or a |ower alcohol nal. or mxtures.of THF and a
| ower  al cohol (Bi-2tléPpumef?-beomosagl- ﬁl@eﬂry{s&ﬂaw&a 9&%@9%@’ Y érisppryeyl- 25

9- Al koxy der i \phtioxeh3-pherybpropionfearind of forrmula (1g: C Dis H O C D
cannot both be H X is al koxy of 1-6 carbon atons; Eis S or O can be
prepared by r 9] oth be H R
is al kyl of 1?@:549%{)025% 5,00%0 "jéléé@rlgg@gg%? 3%]%;12)&%%3;1 ? nore nol ar
equi val ent 8 ofCY‘FIGW@F)’l'@hWP(Y eézryl BIORISRICHEIdSuch as sodi um net hOXI de in the
presence of a copper (1) or copper (I1) 30 catalyst such as 1 to 10 nole %
copper (11) cliRpi[4e9-biont- dexallan@l ALPhveITR, 3 b)dikvpaen- DY, 6-[¥ropyl-phenoxy]-

| - met hyl - 2- py chl |non0m c}errperatures ranging from 80C to 180C. Under
the reaction ¢ iPOHC (fia*le sulfonlc acid group of formula (If: C Dis H
or OSO2R; C D cannot bot h H; is alk -6 carbon atons, aryl; Eis
S or 0§ 40+ ey (Hbmmor by imeoy - oA S iR NP BR by il & (1 g

C Dis Hor Ghkn -Ppinyt hickeidh be H X is al kyl of 1-6 carbon
at onssul fanyl ) arO(;f/ Ipf anyFll)appyrl dyl sul fanyl

2- N, N- di et hyl t \ action
of formula ﬁ@ﬁ%@“@ﬁ%&?\é@% gﬁg? Piéggﬁ‘(i}/aﬁ@%&ﬁﬁ%%gﬁr &%e a B?I s Hor
0SO, R C, D cahensrybbphenybpropiomiciagidal kyl of |-6 carbon atons) aryI Eis S
or O wthsone or nore nolar equivalents of the appropriate alkyl of 1-6
carbon at onst iRpp4[2, afcb’ﬂrbrhbﬂl-@ Brén 642)3-dighefiey1 @aphtho([2,3-b]thiophen-4-yl)-phenoxy]-

2- N, N- di net hyI am Waebtgag r‘rﬁrcapt an) one or nore nolar equivalents of an

al kali netal de§ 3% as sodi um hydr oxi de) one or 5 nore nol ar

equi val ents of a copper (I) or copper (11) catal yst such as copper (1)

oxi de in a sui®ableo-dibremert-(Eheemes. pfimethpimarithqlZ g thigphon-hydrBiepenydone at
t enper at upes uPPhNIBuiykiearid00C to 180C. Under the reaction conditions, the
sul fonic acid group ofy formula (If: C Dis Hor OSO-R, C, D cannot both be
H R is alkyl r ed. Schene 5
e 10" (1 hy (A SePeRRr R e o Bhnebi IR
Scheme 5 can [bihi Pbﬁﬂﬁﬁwpbvww'?bﬁnb’bmoﬁ@nmcrﬂeds The phenol s of fornula
(Ih: Ais Hor OH X is H, halogen, alkyl of 1-6 carbon atonms, CN) | ower
pfer fl gor oai KyKR)- aJ[kemyor@;ho 14-(6 3Gcai|‘n;amlsrl-aipthmésv.ilafaﬁjlllllcmpmihoMll-bphio;aiehytl-yslul f anyl

of 1-6 carbon fany 15 pyridyl sul fanyl,

2- N, N- di net hylpﬁén%ggyelfﬁg} m%?{ anyI Eis Sor O can be bromnated in two
positions to afford the dibro henols of formula (li: Ais Hor OH B, Dis
e X Do H *hik-bigane--Amad. SO -aphiE S NSghes G peiorabaomskiky |

al koxy of 1 6 ﬁ@belra, pRhRMeiY; ar al koxy, vitro, alkylsulfanyl of 1-6 carbon

at ons, ul fan pyridyl sul fanyl, 2-N, N-di met hyl am noet hyl sul fanyl; E
isSor usiyn [ t C om ne in an
appropri ate sglgg%toéggﬁéggongsggﬁ 81%%“%3% %ﬂk&? 35?19}1?;{?1'8!&%'%# qglf 'val ents of
a salt of acetic acid such as_potassium or _sodium acetate can al so be used
as a co-reagestd rPIHO'HHPé“‘P"é‘a'@t?’Sﬁneafl’)tl‘rﬁ‘éﬂlﬁhopﬁ plchiophen-4nd bR witerphepelyui r ed.
The phenols of formula (lh: Ais H X is H halogen, alkyl of 1-6 carbon
atoms, CNB5| oR)- 2-|:pr£:64‘dibmﬁoal(95bkqm@clzldibdyylmnbfrﬁthyaBbmemh)ampmho[aﬁal koxy)

vitro) al kyls £ cyl sul fanyl, pyridyl sul fanyl,
2- N, N- di net hy:BLIu%ﬁ f‘ﬁgﬁ)g ﬂa) %fgﬁ%ng%g a&?{ can be rmnoni trat ed to t he
phenol s of fornula ( i NOV 2002

99/ 61435 PCTI &}Sbéﬂcﬁz@!arow Q 3>@Hin§lhb&br04?§ﬂt9é%ﬁ b]farawgfr Y'érphiﬂwkérpawl-at ons,
CN, | ower per l‘ nqzaic al koxy of 16 carbon atons, aral koxy, vitro)

al 'yl sul f Q car bon atons) arylsulfanyl) pyridylsulfanyl,

2-N. N-di net hyl am no et hyl sul fanyl; Eis S or O nost conveniently using
iron (I11) trinitrate in a | ower al cohol sol vent.




5 The vitro conpounds of forrmula (li: Ais H Bis NOZ Dis H X is H,
hal ogen) al kyl of 1-6 carbon atons, CN, |ower perfl uoroal kyL? @s\t%ﬁé of 1-6
carbon atons, aral koxy) vitro, alkylsulfanyl of 1-6 carbon

aryl sul f anywo 9961r3sdyl sul f anyl , 2N, N- di et hyl am no- et hyl sul PERYBIYIR00PS S or
O can be reduced to the am no conpounds of formula (li: Ais H Bis NH;
Dis H Xis H) halogen) alkyl of 1-6 carbon atons) 10 CN, | ower

per fluoroal kyl, al koxy of 1-6 carbon at OITF(,- ar al koxy, am no) al kyl sul fanyl
of 1-6 carbon atons, aryl sulfanyl, pyridyl sul fanyl,

2-N. N-di met hyl am noetg%lsu %; Eis S or &d nost readllg using tin

di chl ori de i n @Rhy1l4éSbrme-48-dpethyl-naphhobs3- thiRPRApdt-3b 1 s didsogropy!-

Mont mori | 1 ni t@e@dquygne@ﬂipaipidm@icldﬁ}o to 100C. The vitro conpounds of
formula (1li: isH Bis NOO Dis H Xis H halogen) 15 al kyl of 1-6

car bon atons, f b

ar al koxy) vi tr %\I 4%%&0 g%ﬁ%?@ﬁ%bgg@g?ﬁ&ﬁg}@%e& 43 I&Tséuﬁ{laﬂy‘% 'JEOxy }

pyri dyl sul T5any3IP epK-IPRIPHE 84| ani noet hyl sul fanyl; Eis Sor O can also be
brom nated to the conpounds of forrmula (li: Ais H Bis NOz; Dis Br; Xis

H, hal ogen, al{k3R)-Df4-09-brofary®aingdtoyimaplithb[2]3eheriomenflype salifgihyl-al koxy of

1-6 carbon ato vitr i | fanyl of 1-6 carbon atons,
aryi sul fanyl , pyrl g{/??ﬁ?'}%ﬁgﬂp °“§’0R]“ﬁ‘§ a%Ltcha d;m noet hyl sul fanyl; Eis S or
O using at Ieast 2 mol ar equi val ents of rml ecul ar bromne in an

appropri atl® sd(Zn-[s(fcbrome-Aat-dimathyuiaphthelds-blthiophenyt- bR &rdiethvlr val ent s of

a salt of acetph@n@@] gl.pﬁé[@hlp ,oﬂyﬁam l.am;tQj’acﬁIDdl um acetate can al so be used
as a co-reagent in this reaction although it is not absolutely required.

The bromo vitr EHE ds, of 25 f li: Ais H Bis NO; Dis Br; X
is H, hal ogen) ?85 QCSP qlvéccegtaBlg(rglgjgt”ée?r%& CN, | ower perfluoroal kyl, al koxy
of 1-6 carbon atom;) aral koxy, vitro, alkylsulfanyl of 1-6 carbon atons,

aryl sul fangl, yr'%k%b‘ﬂnfa&ﬂﬁdkof&né\la%ﬁkﬁdﬁeééﬂ%@ﬁﬂe 264 Bodosdihd Mk folfovifig S Of
O can be reducedt t he bro I—F Bis

ounds formul a A l
Nz D e B st omh SRR P ARG ol prav g kgl S
perf | uor oal kylb;e ratpacedyusd@} wf litdraGire prooedurest olrsgse aclxdnies shpwaltlie rpogparation of
al kyl sul fanyl | | fanyl) pyridylsul fanyl,
2- N, N- di net hyI %%gggﬁ@{w?g&rﬁ?%%&%&%%r O nost readily using tin
dichloride in ethylacetate at 40 to 100C or with hydrazi ne an¥
Montrmorillinite clay in ethanol at 40 to 100C. The am no gonpaunds of
formula (li: A isStheBeils NHS; Dis Hor Br; Xis H 35 halo al kyl of
1-6 carbon atons, CN) | ower perfluoroal kyl, alko 2
aral koxy) am no) al kylsulfanyl of 1-6 car bon at o
2002 1~' O 99161435 991 10209 -28 py
2-\", N-di net hyl ani nogff hy SWIS S

nore equi val ents of itabl e acyl ati ng

y A
an e acyrared W P one or

. qformula (L@CER ' or
(LCOR"'" (wherein LGis a leaving group such as  d for an aryl halide or
chloroformate or OCCRI) or OCO, R for an adHYdride or ni xed anyhdri de)
etc.: R is 5 alkyl of 1-6 carbon atons, aral kyl and aryIE}) to produce the
conpounds of fornmulka (ID: Ais H Bis NHCOR' or NMQO-R/”; Dis Hor Br; X

is H hal ogen) alk
of 1-6 carbon atons,

1-6 carbon atons, CN, |ower )i
) koxy) ami no, al kyl sul fany p carbon atons,

aryl sul fanyl ) pyrB A\ 2- N, Ndi net hyf am noet hy is S or

O R'"is. R'" is alRy gar bon atons 10 aral These
acyl ations can be pegfor e presence of e o ents of a
sui tabl e base such a met al hydroxi de) carbo bi car bonat e
or an organi c am ne base as triethylamne or pyri @i and with or

wi t hout a suitable solvept such a chloroform dichl ord ane) THF) di oxane

o :
and water or m xtures of these solvents and with or without the presence of
a catal yst such as 4-N 16VN-di met hyl pyridi ne. The di br ono- {Ig)phenol s of
formula (h: Ais OH B, Dis Br; Xis H Eis S or O can be further

br omi nat e@0i n t he %ﬁd&mm o, ibﬂlnteﬂe'lth@pmmd{lQEi&%)] is ipreppied rfeonp cornimercially

napht ho[ 2, 3- b]a(réifaﬁl@ rB%tﬂﬁdﬁ&Hh%é&?o&h@a%@m §su€§ fwortkankdr © cdhditdnO B,
Db Xis Br Eis : brom nation reaction is generally done using
1to 1.3 nolar 20 eqU|vaI ents of nol ecul ar bronmine in the dark with a

catal ytic amount of iron (lI1l1) chloride in an inert solvent such as

di chl oronet hane or carbon tetrachl oride at tenperatures ranging from-78 C
to roomtenperature. Schenme 6 B (I j ) (lk) Further derivatives of the
conpounds of fonnmula (1) in Schene 6 can be 25 prepared by the foll ow ng
met hods. The phenols of formula (Ij: Cis H Dis OH X is hal ogen, alkyl
of 1-6 carbon atonms, CN, |ower perfluoroal kyl, alkoxy of 1-6 carbon 12
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-29 atoms, aral koxy, vitro, alkylsulfanyl of 1-6 carbon atomns)

aryl sul fanyl, pyridylsul fanyl, 2-N, N-di methyl am noet hyl sul f )q gmks S or
O can be monobr oni nat ed t o provi de the provide the bronopheno formul a
(Ik: A B,iwobbe@33s Br; Dis OH X is halogen) al kyl of 1PET@&&%IOR0at ons)
CN, | ower perfluoroal kyI, 5 al koxy of 1-6 carbon atons, aral koxy, vitro,

al kyl sul fanyl of 1-6 carbon atons, arylsulfanyl) pyridylsulfanyl,
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al kyl of 1-6 carbon atons ower or oagJ i I kox car bon
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b ted t f | k:
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al kyl sul fapy!  &ffodmfia rQQnHaE ASor @Y UL ss%ésaeaﬂv)ememy fvdoved figny the x@eu%dN 20

di met hyl am no- I flﬁ B C. D
Gt X 1 hal ogrisikyt BNOte ik B ekt A5 ol 05 D VR IR
al koxy of 1-6 =éithd&ns tonid,is stiraddkwitly pneviot te moddr leglivalkdita g soddim befbhgdﬂdaon
atons) aryl sul IE%%taqlé%we‘E{L&H'aE ét'ﬂ&l TH%‘J}' d’n\éhflir&?éthé{:ie%‘os@ z&{?ﬁkﬁ' el - E

is Sor O usin east nmolar equl valents o ecul ar bromne In an
appropri ate scideng tasfifshmglar %fwamtsatﬁ tfluorpgcstioarighisclowky added peer adSapiat ed
igg} glggg eprg%&gbrmiopmdadwcp@dmse ﬁlernompbumaf forans (111 Q =2dH\ICE/ €03 2or\V0).
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met hods. The pwelmm BHb farf gy agdted with ene@run@rwnowemnv@ew of a Benzylhalide @¥h X i s
hal ogen, al kylasocieniyl%rsﬁrdlaqph@m at G?s°clz@vvsdsmpeth>éry@feoaul Ki¥dctly préVilioms of
1-6 carbon at ow% flffoffﬁ nl'[lt N]'ﬂ:- %I%Q h@anyl of 1-6 carbon atons)
aryl sul fanyl , HOHV?% Prawe (I Q di A8t MY ami noet hyl sul fanyl; Eis S or
O can be 20 kyI at edlhaicbimpourels of fampnke (HbIQu= He &us Sar ENcan bn‘acahteal\mu one or
hal oacet at & ofuf @ik EHERPQ Bl Keuihiie Belackl 104 chiofitloFrdrmug! kY1

of 1-6 carbon atons one nol a qui val ent s, of
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alkali netal c&YbdnBile I%!fé'ﬁ"%l@”{?of"&gétielﬁm %08 Qi' HBWQ’L“é“‘?’hOfaS“B%W‘éFP‘SdWB‘El c
sol vent such af ldaMrorfedOME foug Bubfotahbey |thdnetirep IGMei gioup$) dogsroduca thel MylaBdi s H;
A Cis Hor B e 0 r t,0

per fl uor oal kyIJemT)is Jc Ofl?g %% (g, Eit())oer‘\Da% g#sr%bg?a %]th%A \?FI’B\D #E“?u I(*fanyl
of 1-6 caron sabﬁmentsdmymg@t lﬁ@aﬁymOWr&rwl%mtamrﬁ than three O grOUPS EisS

2-N, N- di et hyl@@)npnxeh&wa{@uhg‘ ﬁ:@b’ﬂnphs'ﬁ@d mz»staédﬁmy uSthg 4 ofle &ﬁm%ola;t &ubvalelid | S

H E S Q t henol f f B H
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per f | uor oal kylsuclal dsoxdichlofordetBane arlh ordizhlorms)hane airk cahon wdisulfide, agdoglaiyil danyl

f 1-6 carb | fanyl
2. N, N di et ﬁ;ﬁ%ﬁ’?ﬁ%’% ?{Jhsﬁg iga@mwﬂweh’gwaﬁw e be di ald ylated with two

or more moi%ar equi \FéXCBhQ‘§“@f‘}’§ﬁ°51PR‘§}1dS ﬁﬁfoéfﬁﬁlét(é{t 8. Bt Cr Brisdd &r OMecpitlstheo-R6
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pot assi um car bté?‘fh (ﬁﬁg%éo&%gﬁiﬁ St bi %elr\?realrh’ bgﬁcﬁc%@plﬁbﬁé ?fr}n Ogg%fodwﬁe 2
di al kyl at ed esmelasequivaieatsmf|aast(ong1Lemis Brid sueh ay aBrxhalobqrmeomesmnmueer S

hal ogen) al ky|U19ifoni'ob§raﬁé‘rmré’Jc96}F is Gé!n ;Le%ﬁﬁemrfw@r Q@tlhkM k@XYotf 1-6
carbon at %%b%) ar al koxy 2002 WO
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2- N, N- di et hy| arinen- abgphere| fuzhyds; nitRégensorabrgyh. Dhest - procaiutes maat andys effB' i s
H Eis Sor O. Still alternatively, the phenols of forrmula (Il: Bis H or
hal ogen; Ais H or halogen; Cis H Br or alkoxy of 1-6 carbon atons; Dis
OH, X is hal ogen) al kyl of 1-6



5 carbon atons, CN) | ower perfluoroal kyl) al koxy of 1-6 carbon atons,

aral koxy, vitro, alkylsulfanyl of 1-6 carbon atoms, aryl sullfzangv .22
pyridyl sul fanyl) 2-N, Ndi met hyl am noet hyl sul fanyl; Eis S or G can be
react ed wi tWo 8/€Q43sydr oxy carboxylic acid ester of fornula BE[/ORIIFD?) CO, R6
(R R6' is alkyl of I-b carbon atons) aralkyl, aryl) to afford the esters
of formula (Im Bis Hor halogen; Ais Hor halogen; 10 Cis H, Br or

al koxy of 1-6 carbon atons; X is hal ogen, @l kyl of 1-6 carbon atons, CN,

| ower perfluoroal kyl) al koxy of 1-6 carbon atons) aral koxy, vitro)

al kyl sul fanyl of 1-6 carbon atoms) arylsul fanyl) pyridyl sul fanyl) _

2- N, N- di net hy| Rizster #pd suprmaiizgdon rgth qageomigany | Ipsy opfwaterg busradeon resplinia,
aral kyl, aryl ;demethy1aBo®rof Qnyu Belantt fietheey dhéit@Rsardf rdshie il the UpeBuLiBeagt | ons

(for a review see t SUNORU t i 1981, 1-27) 5 .The ot her.
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aryl sul fangl , fRkd;@YissONERNYE berZold) ddcHhiRidBYharAingeBhy) gUlkyRBY 16 BRbonR 1S
al kyl of 16 carbon atons, aralkyl, .aryl; gtjs Sor O as 'WE|b|e as th

di esters of fdYN & (fﬁ’ﬁ{o‘glﬁ el &8 P%B?re (o g © eRYRg Penzoics agid by gen,
al kyl of 1-6 ctnbdad poaderes @hrg Faagents prehfds warlyhéidgtide aldkbiopylathlatide. cEebon
atons) aral ko VA : v, f : : d I |,
pyri dyl sul fanélya;mﬁé’- kf%l&?gﬁgt i@%g%@%lceﬁ&lgj%gﬁﬁfm ?RStGQ:r? a[?lghﬁ%,f &‘;ﬂé
carbon atons, SREonjaomy orglupeo; § is OMy) is spmpercially pyilableert G2 bp cayiliiprepared

car boxyl i cl5acisy imoen@gscedsics) §Fos éanthly, theCaidisthitiap $ndte@iabfor ®egzoid#id chloride

noncar boxyl i c 1 ds. of farmul a, Al i en; & 1.s H. .Br or
al koxy of yl- 6 (E:Na'r%(')snﬁa§’onésf ’5%%@héllggen cg? L;é IpFégglr ci[ﬁ ginggr‘ggdnlg%at“grﬁg{ m&N,
| ower per f | uormsthedy p§ Sghustety codl..| 1.60¢ar € ﬁn-atléﬂﬁ, 5dr I8t Bx yf huy jcommercially
2NN i ot hy S e B oy S A R Sy (phirpuie poid)
atons, aral kylrf‘erHéPH?‘F‘,S Hééqnéeﬁgnﬁrp%)ss‘%‘&a{q‘?gatg?PM%O)‘&W%% b %‘irﬁg“%lﬁﬁgiéi?ﬁm a
(Im A B20s Hffs& lihiumBrhalogen sxciTtge @D e resulenheriganpdithiuralskedieso$ rebetéd wathbon

atoms, CN) lo  f, I3, 5k f4_rhe ; ms, aral koxy)
vitro) al kyl sui bé’gﬁgxi‘#qgi?gdvmé\fbsggF B e e B A o 10508 32

carbon atons, anyl, pyridyl sul fanyl,
2- N, N- di net hyl ?méﬂﬁc‘g&e'?hyl sulfanyl; R Ro' is H Eis Sor O. The
in which

conditions to effect theseRransformations include aqueots

one or nore nol ar equi Valefits of al kali netal hydroxide Such—e} sodi um
hydroxi de is used in ' ith a co-solvent such as THE e or a

| ower al cohol 5 sucl® m xtures of THF and uer/ al celkel at
tenperatures ranging from (¥ Schenme 8 (In) (l1o0) Further\der ) Ves
of the conpounds of fornula Sc herre—8—eean—Be—wecpar ed by

foll owi ng net hods. The™s formula (In: X is hal oge 10

1-6 carbon atons) CN) |lo fluoroal kyl, al koxy of 1-6 car
aral koxy, nitro, alkyls 3 of |-6 carbon atons) aryl sul
pyridyl sul fanyl) 2-N, Ndi methyl am noethylsulfanyl; Yis H Eis S or O can
be reacted with a hal ogenat i(?g) agent, specifically one that causq&gbenzyl iC
type bromi nation or chlorination such as one or nore nolar equival énts of

N- bromosucci ni m de,Fu%@h&[‘gmeg%fn@(mc%ﬁeﬁn&%ff HiAhlald) GR' Qhbde £ eaPigVi de

the halo acetates of tormula. (ln: i s hal ogen,. al kyl gé 1-6.carbon _at ons,
CN, | ower per fAreRsFesehs follgwinisaetheds) The RhgR fommid (To:B. P4 d8 s Gilg OB

g| kyl\ém fazgy : Bfs Sloﬁ(r?c;esdhl@r?c ap lemst)c adhydrientlly dodihatedoyor thel dlisdophenoy bf formula

- N, Ndi nmet hy 1, vy nyl.: Y = Thij Cl.i on
i's conveni ent Ia(gg'%ﬁ%'ﬁy%%glssﬁl %‘é%P(laYI' ?&F\ge%ﬁggﬂ%@ é‘zlegﬁt gﬁ?%%ar{e{bh%ﬁ%ﬁ%r&
carbontetrachl oride at 20 tenperatures ranging fromOC to roomtenperature.
The hal o acetates of formula (In: X is halogen, alkyl of 1-6 carbon atons,
CN, | ower perfluoroal kyl, al koxy of 1-6 carbon atons, aral koxy, vitro,

al kyl sul fanyl of 1-6 carbon atons) arylsul fanyl, pyridyl sul fanyl)

2- N, N-di et hyl am noet hyl sulfanyl; Yis d, Br; Eis S or O can be reacted
wi th one or nore equival ents of nuci eophiles such as 25 al koxi des (MOR ),
sulfides (MSR ) or amnes (NHR RZ) (wherein Mis a alkali netal such as Na,

oy



PCTI US99110209 - 33 suitable solvent such as THF, DMF or dichl oronet hane to
provide the conpounds of formula (In: X is halogen) alkyl qf2 4o¢ @[bon
atons) CN, |ower perfluoroal kyl, al koxy of 1-6 carbon atons, aral kox
vitro) al kyweudéasyl of 1-6 carbon atons, arylsulfanyl, pyPCWE%IIOi(HnyI,
2- N, N-di et hyl am noet hyl sul fanyl; Yis OR, SR) NRR-) where R, 5 R - is
H al kyl of 1-6 carbon atons, aryl or aralkyl; Eis S or O. During
reaction of the conpounds of formula (In_;¥.is halogen, all 'yl of 1-6
carbon atons. CN, |ower perfluoroal kyl, alkoxy of 1-6 carbon atons,

ar al koxy, vitro, alkylsulfanyl of 1-6 carbon atons, aryl sul fanyl
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Sor O. The atlon trons 1 nclu ﬁ ase I'n one or
nore nol ar equdsvElEnPYFxer DXISO: Thg reagiangs "HW I:med@na%ﬁ teHPes ey Kanging
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¥ fguierig i
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carbon at @9, diddo kie:manvqowrp’rddumthahioylbc)yaabmmyl edfer &f formeln [§on Bats aI;, X, D

ar al koxy, vi trgH (ol Eﬂwbﬂégqo?&ée 9%&%&gﬂﬁﬁgﬁof @H}{%ﬁlﬁbf M His ONK,
y sul S

pyridyl sul fany am noet
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atons, ar yl suldnaxeyt is BYdri O leatibé abilerte? 1dNiHNHoRRE AN hﬁ@rﬂ&ﬂi Byhﬁyinfoawehel Yis

c, B 5R Kk I
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conpounds  of fSU°GUéx%es(s|t)miclhyl§ﬂ)I‘I&6§n& @xammymymﬁwnﬁaicmrdrmaheldawnng

hod h h f 6
T bon’at ome. REFBRIRAP by bBIIGR of HRG R 3G il BRIRIE Byrfthe o Hous
atons, CN) | ovempgretufes lﬁnorrokﬂokgpl @50%(]3 kskgne of mbresmolar enivadentsnaf, ety amktbylyor
vitro) alkyl s Ukéom rﬁérfalmaﬁ ift %B%&Emne AF m&yhaapx&ulvﬂm Sa sefsapl

2- N, Ndi net hyl am no et Br ere
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of formula (X2CH, CO-R6 where XZ is ) Br or I and Ro is al kyl of 1-6
carbon atons) and with one or nore nolar equivalents of an al kali netal
carbonate such as potassium carbonate in a polar agrotic solvent such as
DVF to afford the al kylated product of fornmula (Igq: B) Dis H, halogen,
CN) al kyl 20 of 1-6 carbon atons, aryl, aralkyl, vitro; X is H hal ogen,

al kyl of 1-6 carbon atons, CN, |ower perfluoroal kyl) al koxy of 1-6 carbon
atons, aral koxy) vi tro aI kyI sul fanyl of 1-6 carbon atons, aryl sulfanyl,

oy



\ VO 99/ 6t 435 PCTNS99110209 -35 The phenols of forrmula (Ip: B, Dis H,

hal ogen, CN, al kyl of 1-6 carbon atons, aryl) aral kyl, nitnd N3Vi20H,
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or 15 aral kyl {Io 1@1@3*?56‘5}‘@ is ©Mg; Eqis Ryr (i The. OWbéﬁ?ﬂlaﬁt Wbangarr%acm

aryl, CH-(1H pigazely ferfrtd &Hefn crlﬂdrdsﬁd@ from 100°C to 250°C employing polar
CHZCH(leIOX%lYﬁE [ O-] 7 P

LGB 1 oxo- PRI SE0i NP vt dymstigippnear HMEA- Raplinerss | s
al kyl of 106 paiditecaatabobe usedi TheSmono @) dibredwr methexyc anadbgsiof dermoia (IhieB is

The ot her co. Bk DR é"?‘é’é"*’ss%e‘?"meﬁ'” o %‘C%“’@%?ﬁﬁ% ‘3%""*?%“#’": Bret ule

one or nore nBPa? °F B‘i%lpg‘ﬁ‘?‘g %?‘10“ %9 e%"MPo’érﬁQt'@r‘i’s E is S

azodi car boxyl at @) Gcksiie?) using ktaadard dandslyylamqmo@andammhﬂtr% one oflmogapolapy |

azodi car boxyl o] i pe such
y g@gvaﬁem &6orBi tmgrﬁﬁ%% H@éﬁhﬂﬁ&é d%f&]o&@h&mepﬂ L &F

as triphenyl ne’in a sul e sol suc g@)
benzene ot orqqmma@rawmpﬁmawr&dw ﬁgjdrpﬂdmdez@@%)doil (S hz!aro peic

2- hydr oxy CarWWab@nc%ﬂd@t@’Sit@BOQf ek s STH et A &rﬁ@@%ﬂﬁetﬁﬁﬁlyl@dnh‘cm kyl

f 1-6 b Kk
O (51 poiEh B o o S b gt g ot o
1- oxo- 1, 3-di hdequ soiqnidolir2- 3t fempiatuéed- fogmi PP o 20PTCER@ne RE mere ahddyl  of

1-6 carbon at alefsC ofcammfemgl by 1s%)6x%'p§rlaf?1lzn%a&£n ﬁﬁﬂ:et}ﬁeﬁhé‘@@{f 81‘:13 bt Hﬁ}e
comercially availabl e car_box mPrecursors 30, ‘'under st%p

esterificli ofmolhrhiyaleptsof a Lewis ac1 such aluminum trichloride or boron tri uonge ina
(S}- (+) - 2- Hy dsavent such¥odidhldiomedraoe 2iteopanaiades rapping Yronc-78%C b, 50%€t hyl ester
can be prepared from (S)-(+)-2-hydroxy-1, 3di oxo-2-i soi ndol i nebutyric acid,
nmet hyl ester vieheypgdential treatment with 1 ) sodium borohydride in
THF-water; 2) trifl uoroacetl c acid / chloroform 3) triethylsi IDane /
trifluor oacetl c acid end 4 aqueous sodi um bi car bonat e.
3-(Pyridin-3-yl)-pheny d |c 35 acid) ethyl ester can be p
according to the t\/\g rocedure of B. A Lefker, V\g -36 12
NOV 2002 PCT/ US99/ 1 . das, P.J. MGatry Tetrahe . 158
5205- 5208, from conmericla I y A abl e 3-pyridi necar boxal dehy -

chl oroacetate. The esters g yr myf a tto—=B)—bHB—+s—+¥hal ogen) GN, 3a
A vitro; X is H) hal ogen, al g
uor oal kyl , NG

1-6 carbon atons) aryl
pa al koxy of 1-6 carbpn g

carbon atons, CN, |ower

ar al koxy) vitro) al kyl ghyl of 1-6 carbon atons) arylsu gZl)
pyridyl sul fanyl, 2-N, N-di net hyl am no-ethylsulfanyl; Yis H d, Br) OR,

SR, NRR-, where R, R2 idH, all:yl of I-6 carbon atons, ar{le)or

aral kyl; Wis CO~tBu; R5is H E as S or O can be treated wlth one or nore

nol ar equi val ents of a strong base such as lithiumdiisopropyl amde in a

sui tabl e sol vent spghhel QefvatiVed ofthe! Wuaa%ﬁommgmgmf SEHE}rre7§Q:ahooer oom
t enper at uig Thi s rocedu e produ ‘WS ﬁ@e ani on &W to t{he éﬁﬁ cg;bonyl
The resul #ant PEREeH by e foaviag mGthadsy fhe camppgp ogpulad &

al kyl hal i de OH;ithnhe B, XIRSnibikaioa hxVing aidedsadbreg@H grddp; Eds 8| dryD) @vitkme

aral kyl) and warned to roomtenperature to produce the al kyl ated ester of
formula (1g: B, Dis H halogen, CN, alkyl of 1-6 carbon atons, aryl,

aral kyl, vitro; X 15 is H) hal ogen, alkyl of 1-6 carbon atons, CN, |ower
perfl uoroal kyl, al koxy of 1-6 carbon atons, aral koxy, vitro) alkyl sul fanyl
of 1-6 carbon atoms, arylsulfanyl) pyridyl suI fanyl)

2- N, N-di et hyl am no-ethyl sulfanyl; Yis H d, Br, OR, SR, NRR-) where
R, Rz is H alkyl of 1-6 carbon atonms, aryl or ar al kyl; Wis CO~tBu; Rs is
aI kyI and aral kyl; Eis S or O). 20 The esters of formula (Ig: B, Dis H,

oy




Wi t hout a co-solvent such as THF at tenperatures ranging fromroom

tenperature to 80C. Still alternatively, many other conditions may be
enpl oyed to effect the above 10 nentioned ester to acid trani t| on
| eading to (1g). These include reacting the carboxylic acid 3

formula (1q) with one or nore nol ar equival ents of boron tribrom de or
boron trichloride in di chI oronet hane af2}-78C to room tenperature; one or
nor e nol ar eqU| val ent E &ﬁ@?romc acid iin acetic acid at QC to 50C;, one or
more ol ard) &8iby AcEated any ﬁgﬂlglqw%lrwgd@neo?r PPfenplay FeYiYalentnaf euitable

di chloro it [l 7

one or mors e BE AR HEL R biE e AAD 0L i B Bom iR B

t enper at ﬁrllasombxomokﬂ&vtrxg 2 0. on&l&ﬁ@fbgmbsRm‘allk)d ofilit6ecatdon:atdis, Bryl;<E #5S or

el 0ens Y b e el 3P Bl e ¥, el ot

1-6 car bomnﬁ)‘?cﬁfdﬁ)ora&ﬂl@‘l I@(Mys cé/rbérf ﬁ’tom@'o'ﬂéhﬂ afdlc 2id dn6ridd merr@éenomsom)
fanyl, 2-N, N-di net hyl am no- et hyl sul fanyl ;

aryl sul fanyl, pyri r%{c
Cl) Br, OmRndersinda qnzlthmefpeeﬂmplﬁzleu wseHf patridipe agfsolve® wigh bothaomrﬁsgo aryl

or ar aI kyl_; h e |

cqui val ont2 81 S EppliptbrorRlaRe sl o 3hFH SAbbSu TR SR G MERG of e

Phi | | i on0oghid BSCSD Ar}tldsxe@/ctl)at withehd B, G:QD&oﬁbxniWham&Ch)t l@@thn\e/l(]dfomlgﬁaL@arDr e
nol ar equi, va\Lents gn al kal i tal 25 hydri de such as sodium hydride in a
suitabl e dHPN¥h l«sgew Of 2P, %r”%mc 5t9% Oafcwﬁntbﬁgrcavléetﬁ@rrpqhegm%wae@ Ethe
product 0fnaE>19f15f‘2|3a~b i G’pheﬁb oﬁ)hb ﬁaﬂﬂthcﬂ?h f%xF!m rfﬂg to 2V the %yl;tec@bx%ﬂ{og%ho?sto? m;

aryl, aral kyl, vtro hal ogen, -6 carbon atoms, CN,
per f | uor oafbrkxwla (led Bo&yDof HlO:@Q@wanh dtedm;C Iaparhkmxtyqn havingaat lalstkqdes@ﬂ@&nyl

of 1-6 carbon gt.ons,. yl sul f anyl ridylLsul f anyl . N

o NN o mErs R A YD SAtbrES, ) SR s o Qetgeee 3)Gppis bigewipgion
where R15 rfictibs 1§‘%ena}al<ly|do@¢f usin® 1 GanBoRoRE eqEval@iybf Ableailal lkr)ﬁmne\%ltﬁe RAAEL ~:
R5 is H R6 is alkyl of 1-6 car bon atoms; Eis S or O. The phenols of
formul a (Mpth Beatlyfig apjpupiat loigan(Iohlodecin arbmeliﬁel%atr%leh aatitsgrbvyormtwf or

ar al kyl) I 6 , | ower

perfl uoro\aé%l yﬁ,tet[;a(f:lllgggéa} %F&h&gﬁcar% EM%{%@B%S(&?; 0%%‘?%?@‘)6‘* al kyl sul f anyl
of 1-6 35 Cé}sbxgra amda’rd:)roxamﬁh@uieﬁcamnl %epyenodtydfsfuﬂnﬁamyﬁ B, D is alkyl of 1-6 carbon

2-N, N-di h h I SR NR R=
R) R : g%}ffn %%{?VPBH B {)EG%‘ HFB%%YQ%‘W‘G pin tﬂqwow obths ‘\ﬂg%@wg’ﬂ&
PCT/ US99, %ﬁ%%%%her%%raﬁ@héﬁmho1[£3 befuénqrn(g% f%ﬂth@%rdrﬁR%ﬁlEﬁ‘tqs W folfamala%rehnd Dq>§y

phosphoric acid diester ‘of Tornula H,
1- 6 car bonlkat ofrd;6 azrdk plomsafyis)OR6 X & BII,IEyiS Bfor Q)G(SGbﬁfm)n) alt hzm’m)mtn@tlanf or d

gpelpgoig?%{cl &n f‘scérgler% },esdtPn {Slsug‘.{ kftﬁc)); t1Jn?la ecﬂkva@ént%t‘ %oﬁtul?rat!rglglﬁ%ypq}% dzgi( Kyl

carbon at avith, a @dalyhé)\ambumedff xl‘dhO(ﬂD)ibMyﬂlde fl de0iayrt @blvéntGuclakb dishBtameahane or
ar al koxy, vitro, al kyI sul fanyl of 1- ﬁrar b-g ét ons, arylsul fanyl,

pyri dyl sulcf‘@ﬁ?Fetfth Nlmtmmt‘é{ﬁ? Roeieg B PGrig oomyempergiures) gy ,
SR ) NRyR2, , ! 1aftalpy! ;
) R W e B SO S et s

al kyl of L,® cadt bxo@Cé)Rol\mth t]& B,sC I oomBhatinndewinghe leagrode OGS grbOp;dt IStdhle/l

M t sunobu ctions (for Q Mts bu Syn 198 1-
The ot her OE0-4 G ETH RSG5 57 o 8ro SLe PTG RER AT RaR et FH A B
one or noice gRIEAs GHWMRLIRE, €, @co@nlﬁrﬁdtﬂb}r{ ha®hg dt16asESHPM gBJuPIX is Br; Eis S or
azodi carboxyl ate di ester such as di et azodi car box &él ate or dii sopr opyl

azodi car b@O){Sdtemeaﬁ”)dlsmgetmdarmp@lWSaTg/Qm aonditiana inclusk agreoas Passhosprhmwae such

t h t I HF,
o S LRPCRRl e e b IR RD PR SRS
phosphor i Gyi@cd €b-sHlpsnt @Jcthfs TIQF Taidseaneok Qﬂdﬂs‘bdﬂ%ﬁdﬁ& h§ml=.thaﬁdl|oyimﬁﬁrei 6
carbon atons, aral kyl, aryl, R6 is al kyl of 1-6 carbon _atons) can
(‘*Jd%f'@ G R‘EC s

prepared lof THRend gl-4 %ﬁr‘%ﬂnkﬁwmpﬁé%}%@héﬂép%ﬁmlﬁ)rr?ﬂﬂl% fipdy

al kyl of 1-6..20 carb

al kyl of fogtidsiR 0%%@ °>¥H nwﬁ{i‘kq 3ng;;{ Bnls LAGEY Yt BRCD ooy
phosphori @qlacalelntglbemafesm@éxdfsmhmslml(drmuﬂ&c aﬂdnS\\Hterlmﬂh@gen CN, al kyl of
1-6 carbon atons, aryl, aralkyl) vitro; X is H halogen, alkyl of 1-6
carbon atons, CN, Iovver perfluoroal kyl) al koxy of 1-6 carbon atons,

ar al koxy, vitro, alkylsulfanyl of 1-6 25 carbon atons, arylsulfanyl,
pyridyl sul fanyl) 2-N, N-di net hyl am no-ethylsulfanyl; Yis H d, Br) OR,
SR) NRR2) where R) R-is H alkyl of 1-6 carbon atons, aryl or aralkyl;
Wis PO3(Rb)2; RSis H alkyl of 1-6 carbon atons, aral kyl, aryl) R6 is
al kyI of 1 6 carbon at ons; E |s S or O) can be transf or ned |nto thelr

o o o o . - v Y Y N 1 .



VWO 99/ 61435 PCT/ US99/ 10209 -39 formula (1q) is reacted with two or nore
nol ar equi val ents of a mneral acid such as HCl or sulfurltZaltﬂ\dm wat er
with or without a co-solvent such as THF at tenperatures ranging from40 to
100C. Stil watweaddsati vel y) many ot her conditions may be enpFGgy¥§/1828% ef f ect
t he above nentioned diester to acid transformation leading to (1q). These 5
i ncl ude reacting the phosphonic acid diester of formula (1gq) with two or
nore nol ar equi val ents of boron tribrom.de .or boron trichloride in
di chl oronet hane at -78C to roomterrperature two or nore nolar equivalents
hydrobrom c aci.d in acetic acjd I_yp 0 50C, two or nore nolar equivalents
T e

trimethyl silyMHDER: 4eP-SAlvent surbias P'%Pafaa’écsl RNGNE TR SoRR HEIRRSTANNE P on

tetrachl ori de86tC.acetonitrile at -78C to 50C, two or nore 10 nol ar
equi val ents |ithiumi ujpn es~ from 60
£a 5800 The est er 4TS RAAE fitablY bt Rifta p 8102 1 o OCRRALAL BT °F
carbon at ons, cembinaticarhaviag|a)y legst pmeoOCQ gom Rnaplésgle‘?f)l Geahan gpms.- agylcﬁrlbon
at?ms C:\lksl ow em bdifiiraed l@éimwa’éb&ﬁ@mto%niboﬁndsl%fb@ﬁn@a@less @rmsqx?s% |
vitro, a s rbon .at ons S ri s an
R o) s Betligthe b &, B2 RERGM BV RS BN U W ¥ ity S oy
R, R-is H Aél ¢a:l;dn atbmd; 6rytaXhisnN@y; dfrds Sapy [0)oiSchered By Diliei mtrﬁO&dRB aR5 is
H alkyl of 1 %@9@@ &;?@,fromﬁgygl rG0y | renfpbtabutdt 9 29.@%'«: %:géa this

CH~( 3- 1H-|ndo - 0X0-1 g%/ ro-1 sqQi ndol - ridyl))
R6 is alkyl fraas famatiphohhe fitstgompoynds g%m@)a %anS tl?ssn fr d>2o
their prierycamobieotly bé H; Rds dlkalnfodies amrdbw gonif afyhrimid HO(; |]E]15 Bor D)ican bt

hal l.

hal 8322 al kyﬁlr&% ‘f8¥t5°°a i @ec%ﬁgg’"m%‘*%féﬁ}ﬂf%&é()‘eer#u§ is i ol F)&%X k" W%t 1-6
car bon at ons, BaEaDk:ombmaWrt hay)nga lepston¢ OSOR gobipiIR ds @Uﬂlbbnl Gtcanben atoms,

aryl sul fanyl, yrxdfglrsptl feniyls - Nﬁhgre& famlta%m 'P&fu@fanYAg%Hﬂ SRR by c¥al'y§

a, Br, OR, -6 car
o or aral e preroggmuc i b el orargheiafi, i bl %B%W@Pmyl
aryl, CH (3iH Bthyldaztate- Theyicy) g@:‘lz()ﬁhd.éd)mpmhnﬁydﬁ)f))rmum (Ie: B, C, Dis H or OCOR,;

Criz CH~( 1- oxo- AR D bBRARN naviKE de e BAOEBR! YD) Rris Bickor3-earldy DY

reacting the ester sar n teria moni a in a |l ower
al cohol sol veRPmsyaH: &sis RELRENSL: Bis S fen bgfemn ‘f?%é‘ﬁ@&ﬁ%@”?ﬁ?@“tﬂj‘sf rom 0C
to 100C. 30 Alternatlvely, t he carboxylic acids of forrrula(lq B) Dis H

hal | kyl |

nal ogen. al kyi of T lsdRonaReRbie RRpornlitie: ﬁéf«‘f T QUPR: RibTeBor 16
carbon at &s) Caﬂ>a¢mga)uomhtawag aleasy pmjofi@rl?ygmép, -i6 adkat 196 (apa;'h@ atoms,

aryl sul f anyl ) a.r%}”X irselif 26y0) (séndhh Hﬁbbb’drﬁ!ﬂté&)tb%@!dywécf %@H&uphe%lé of H,

a) Br, car.bon at ons,

5 Kyl

aryl or ar aI k WNFS‘SIEQ&H‘S %‘” &QIR ‘gf‘bfl‘e ‘fE D6°°5‘§’r“baé‘ﬂ“ Gh& 2 ISESLPRS) | |
aryl, CHz(1H Dﬁthgmhpéchsla)kyl CfHi{63cattani atetos, vy, XGBIQDHZA s, SodOc)by) reackivd
99161435 -40 A
S o (3 oro- \}mg_ h‘% é&?frggngé%é&% 90%313 g J}MQQ 'gﬁeoémmon?reé{:hbn ])IS
be transf & me&Enerly HeFf@F?edc%{r%‘BR%FP‘PE?S zi%‘]gél’gaFFPB’e MG %SOOfF TR PPIRY: B)
a i ?] :—I) hal Ogiqil’(tou&bt;lv?itk)shcmgs DM}t?carrﬁmmylat - iiRlidioNé ,olraHMFWI Quiviblineoor X | ?

al ogen, 0 ar a r kpxy o
1.6 5 Cgl’ bon g)(r}/cime can alﬁ%b%usccpemten QL ab*l%)‘?usnucﬁveﬁ Bpe ;) %%gcar h wath y

aryl sul f anyl BpslrIDeymbmmﬁmlvmgzm festiontt @EOR granp; rib%%ﬂﬁ)ﬂlcsfdl $awwn atvrnsS H,
Cl, br, X NRNRE ik S ®)8s liberardddurider e cférm{é)n Fé%ctﬂeh@:oﬁ&h@:%rlo %.E’fgfﬁs

?%oﬁraﬁ Ul cxacphoran O foreln 12 Fobis Tht SR it et & Bl bbisees

CH-CH2( 1, 3- dhmmgat 1&wsobrieyQH grobif:. X $s0CNpBlis 8-0r1Q)) This liberation of the acyl group

O G2 1-0x0- J il WE BB Bl 1 HECE B Y b Py 87 cOp Thi

transformati on can be atco I'shed usin

car boxyl i ¢ acfunbinationhgwing pi leasheneOl grane: Xinkbh &m& Pfoﬁbcw@C%mﬁs

i ncl udeI convefetamnlgbﬁ i‘tﬁhtﬁ?ldi’oh@%ﬁﬁo@%dl&%‘qﬁi@ﬂaﬂh of antdu h@&ﬁhycﬁgxmé ilhwage or
mor e nol ag. equi yal ent.s o e_desi.r i S,C OLY p

i ncl ude a F h% Wtﬁfeo‘fmﬁ?g““a%ﬂ’ﬁagu e ’5 "Qﬁ %@’e and "

2- ami nopr opi ommbmatem hisking etlsast onesREOR greup; Res d&ylmﬁﬂyd ¢a¢bmtana aayl; UKl és
reacting said acid with one or nore nolar equival ents of oxalyl chloride or
thionyl chloride to afford the carboxylic acid chloride in a suitable

sol vent such as dichl oronmet hane, chloroformor diethyl ether. This reaction
is often catal yzed by adding small amounts (0.01 to 0.1 nol ar equi val ents)
of 20 dinethyl formam de. Other methods to activate the carboxylic acid
include reacting said acid with one or nore nol ar equival ents

d| cycl ohexyl car bod| i m de WI t h or W t hout one or nore rml ar eqw vaI ent s of

o oy o o o o o, o g, o o o



10 1, 3-di hydro-isoi ndol -2-yl)) CH-CHZ(1-oxo-1, 3-di hydro-isoindol -2-yl))
CHz(3pyridyl); Eis S or O can be converted to their n|tr1 910‘3”%?93 of
formula (1g: B, Dis H halogen, CN, alkyl of 1-6 carbon atons, aryl)

aral kyl, vmow6ixsis H, hal ogen) al kyl of 1-6 carbon atorrsr)cmswhmer
perfl uoroal kyl, al koxy of 1-6 carbon atons, aral koxy, vitro, alkylsulfanyl
of 1-6 carbon atoms, arylsulfanyl, pyridylsulfanyl, 2-N N 15

di met hyl am no-et hyl sul fanyl; Y is H d, B R SR) NRR2, where R, RzZ
is H alkyl of 1-6 carbon atons) aryl or aralkyl; Wis CN RS is H alkyl
of 1-6 carbon atons, aralkyl, aryl ) CHZ( 1 H-|mdazol -yl)) CHz(3-1
Hindolyl ), CHENHE(s 8, &-@) prion- to, BaitkpdThe faeydigneHpl ca- §isq | be removcd from the

usi ng 1 eagent & ey Sy RpRHRs ot il BE D e ?’EOE% R
nitr ?t e f gnct iCgPIngsign '%")éi"g&f ﬁ’éﬁﬁﬂ? &dﬁg%‘/’&’ Z{ \‘séﬁt En?‘ﬁ% ¢ %%‘PB‘F*@&X’ ;

i ncl ude react iGN, B beS wdd)do provitenle cyandydendls of ﬁx‘md}azﬂﬂ BeCyibtih HooreOHr withr e
mol ar equi val f%@ﬁ &f oP EhiibdRh AARRE b1 ATOUIOHTRBIR 1§ Wy Pbr 1B Gt i,

equi val ents o ne in e so vent di oxane
t enper at ur es raébﬂ #né ENork 608 1001265108 standary F?ﬂdﬂ‘&lsaﬁa?ség%onéﬂlo%mﬂnda (1q:

B) Dis H, halaqgaius bﬁN,m whilsl bnodr nor® nﬁﬂirtkqmwﬂ%t&bf)ﬂl&ah ﬁqéw hyd%:adickwch ayitro;
X is H hal ogen al k of .1-6 uoroal Kk

D ko of 18 BB tinBieis isds RBERE R I 50 Bl sh) R |diofRhS 8K e o
atons, aryl sulaicahgll suclpys ingbyHagall ¢ramydt9reszof\lTHFd lambtahly)hvamahoh@td:tytbmpttrﬁtanyl Y
is H )18, £Xing 8w OWORZ@ ovggie c&dmﬁé h1§¥ "élsoabgyémcﬁg yed~ & GARICHOMe

at ons) aryI or ara ;. WIs . RS is arbon at ons

aral kyl) aryl com@pﬁ feastehy b owrzfnwym’lmwéalm Pﬁaamqr acid such as HC
CH~CHz( 1, 3- di @xGullyrd- stidydwvatetr ssdthnetowitowy la) go-solvent such as THF at temperatures

O a2 (10x0- L gl @i )0, OL(T Py V)i E i S or ) can be
of 1-6 carbon at onghe gpypoungs Afikp rmum@éog %R iyH wa|<aljemvu athRyB, 65 D- 6
carbon at a8s, c6MNbinh@YMEHavi raf 1eb@bﬁ>@DH%tbup &ksx)yog)tsdaexﬁe gaebptsb ﬁn@ﬂ‘yflated

ar al koxy) vit ro)haltﬁ¥k sul % : or on_at oms e fauif(‘abﬁ 1?%&1

pyri dyl sul fan)9fl oPp N—'Cd?)ﬁ‘gf W‘%ﬂoﬂ e{nﬁyel EIYRi %ﬂjily‘f RS o al&f?

SR, NR R~, whegen tqRprovile thesulfpnia g [estofs of-fermuda HdnBaCoﬂﬁsgs Rioy IOS6LR awith kyI
Wis "  CVO W elé3p ébn%lm g@s@!?g B@z{sp&%gbé@&@%rouﬂz RSISt ﬂlgyflfb?oll -6'cafBon | S H

al kyl of 1-6 carbon at ons Himd

CH2( 3- 1H- i ndol@AmyS, Al - ') od%x%'”%“ a%ﬁgh%‘g‘b'% &5e |a %Wﬂf) -6 carbon
CH, CHZ( 1- @Ro01 a®nah dryaalylulferdc acd lantdydyide or @Idﬂ\'@Beipy-r& clybon; atbmi ©r Srydrsulidniby
reacting the %ltdréhio?gg “ﬂm%trké?:ﬂoé("istﬁﬁn%ﬂﬂerosftan'a"%rdeco 16‘555% 'a\!%klﬁgﬁnﬁ Be )

trlrrethylalumnuman one or nore nol ar qui va ens 0

azide in a suisPptewdh|Ferithaych C&s”lYéWzé‘ﬂFé‘ 3F dichieremethage taérﬁ)gr l‘j?‘é%
rangi ng from e&fperaurd20C. Al ternatively, the nitrile faction can be reacted
w th one or nore a ui va ] Uik enspl vent
such as di net hyl fgﬁthF% lg’g’c %Clieé{égse?tg{’ﬁ@ggﬂgagn%&o% 819?851 t(k)vt‘tﬁ%e(?’ 8,
Schenel 0 BSY (Du)mt(masx)m havirgiatii¢ast ong &) QuRt grouns sal&(hleofdoﬁmmmom&amrﬁml a

(1) in Scheme 1§L§oF@PcaQ%eB’éﬁ@@ﬁ/ﬁﬁixc}aﬁahﬁ?rcfa ntsQ¥e fTect NI RAES at hBS- Mﬁeﬁ’lo? of

ar al kyb) i v dbe sephBoi - ARPSRER: ocibk pfonbion T LiaPste AAtng. Beidory

per f | uor oal kylacidadsteesxyf fokmila Glec &, ONDais diror GEGRK ovith) thail,r O, Dastdn}umnbrﬁ anyl

oot oyt o SRR M bRy 4 S b et QiR B S )
i s H al kyPOof Q- 6sembbdﬁdla@tweagamynd@ﬁesamartvépq of OFF rgnaze gholan)equiyplepss of

reacted W th eRfeclar HAIR aAB0A5 oﬁﬂl@fe\kﬂd)l@xf‘écﬁm@fenlsldfhd)dw‘amd in a mixture of THF

b hyl | d
oot it r e 2and B e R CRee NS RS LG BSSodll B - RMehltied Rl s b

mol ar equi val eemheravfireSrangingdtom amm fethpematudy t048Q:Ii’CE)n'Eie( pilfepareswr agmupdamg t o
the method 20 g, t%ar%ﬁovéﬁt the iddo Wﬁ%a@@ém edt@Qf éﬁnul&‘kﬂ@ﬁl@% NHRY 2

sui tabl e sol vent_suc I nert a nosphere erautre

rangi ng fPém CASGRe wlthmt%n%é?@?lawnt'@vw ea%qnﬁ&%%ﬁpﬁa A b7 Ol 2
(I's: R4 is (RI1-6&arbort horag abyloX ek E i4-Sdoro0kto fovibe tie ibjophahaigenjorahle (&t Kyl
of 1-6 carbon atons, aryl) aralkyl, nitro; X is H) hal ogen, alkyl of 1-6
carbon atons) CN) | ower perfluoroal kyl) al koxy of 1-6 carbon atons,

aral koxy, 25 nitro, alkylsulfanyl of 1-6 carbon atons) aryl sul fanyl,
pyridyl sul fanyl, 2-N, N CVO 99161435 - 43 1 2 Nov 2002 PCT/ US99/ 10209
di methylam' no-ethylsulfanyl; Yis H ) Br, OR, SR, NRR -, where R)
R-' is H alkyl of 1-6 carbon atons) aryl or aralkyl; Eis S or O.
Alternatlvely the phenols of forrrula (Ir B, Dis H halogen, CN, alkyl of



10 addition of one or nore nolar equival ents of neta-chl orobenzoic acid at
-40C according to the procedure of J. W Perich and R B. ?Qhﬂ%zﬁént hesi s)
1988, 142144) to afford the phosphate diesters of fornula :

P(O (O Bu) AvoByssisi s H , hal ogen, CN, al kyl of 1-6 carbon &COMS99/1@209|

aral kyl) vitro; X is H, halogen, alkyl of 1-6 carbon atons, CN, |ower

per fl uoroal kyl, al koxy of 1-6 carbon atons, aral koxy, 15 vitro,

all:ylsul fanyl of 1-6 carbon atons, arylsyl,fanyl) pyridylsulfanyl,

2- N, Ndi net hyl ami no-ethyl sul fanyl; Y is H "Cl) Br, OR, SR, NR R2, where
R, R is H alk of 1-6 carbon atons, aryl or aralkyl EIS Sor O.
These phosphat B él B4 Hios Okf: avitiriae By CeBt eombimation Bavngat lagst engyOHagroup; X is

equi val ents hypl IE0i§ Bl O) QS@h@in@ 3) Gsu’i’g ﬁhﬂdaﬁbdcﬁdﬁt@hé/ GRbseSdonbitiafs mcmaaﬁu%xebﬁ)s
provi de the ph C, aci ds_of

h
F) Chal ogen. BBy hichpieSrgnds i e Ban af gyt Bl RAORUF sy dseoplimy °
hal ogen, all: yhydncbxxdm@ uswilrib erateatvatinsg ccGN;lvdnovmh PeFHF,udioxeak loy |2, lowékadooholof

ary) Sul fanyl» BoF .%‘9?2“5?‘%‘%%1‘“%&&?@‘ BT eoR o Pa RO g From,

Cl, Br. OR, SRom tgjRpqraturet ER, R |s H, al kyl of 1-6 carbon atons,
aryl or aralky Eis Sor O. 25 The phenols of formula (Ir: B, DisH)
hal ogen) CN, m 1-6 carbon atons, aryl, aralkyl, vitro; Xis H)

hal ogen) al kyl of 1-6 carbon atons, CN, |ower perfluoroal kyl) al koxy of 1-6
carbon atons, aral koX ro, al kylsulfanyl of 1-6 carb@ 214))
aryl sul fanyl, pyridyl sy nyI) 2- N, N- di net hyl am no- et hyl suj ; Yis H
C, Br, OR, SR, NR} ere R, R- is H alkyl of 1-¢ pon at ons)
aryl or 30 aralkyl: E 7 D=can be transforned to the\ga e\ aci ds
of formula (Is: Ris , Dis H) halogen) CN, alky

carbon atons, aryl) aralky ; A tTstH—thatoge? al kyl pon
atons, CN, | ower per f Nugregl kyf, al koxy of 1-6 carbon atons DXY,
vitro, alkylsulfanyl of |1 &r bon at ons, aryl sul fanyl) pyr||dy anyl ,
2NI\|—d|rrethyIamnerIfar1yI Yis H d) B, OR, 2 IESNR)R‘-,
where R, R-is H) alkyl of 1-6 carbon atons, aryl or aral kyI is Sor O

by treat ment of the phenol dfwith two or nore nolar equival ents (Iﬂ) solid
sodi um hydr oxi de 1 2 NOV 2p02 WD 99161435 PCT/ US99/ 10209 fol | owed by one
or nore nol ar equi VEledodassulfbnit adid estetsiof feranby- (3 kpthhis Hor @¥p&n6), D cannot

tetrahydrate ipyf B@HPR%ﬂQﬁ%quﬁ @ar$&1rﬁ&n§X&%§SEQ§ Sa&ﬂif)@fbea %Hv@hexﬁls&&l@er vVes
as sol vent The

I al k
6" oar bonl Gt o Gt itherderratyrs oL fgipoRngson by Bt Ftomig pesihe gga”
car bon atons, t@Nmetmﬁbeltingrefdoumoowdsl(m C. Blikdixgr OBOR; &,clarcbmrmt aotbrie)H;

aral koxy, vit rg s ?‘kﬁy(%\flu& fcﬁ{]%;l. Ft%fns,lm‘@l rsbsog ?2 H?'be E}E%keﬁu\!vift%qmeaéem

pyri dyl sul f any am no- et hyl's %
SR) NR RZ, whestadyZes emzchaggew e igdineton i (Dav ity A ewrﬁ,eyﬂwwkyérgr%ww
Eis Sor O Cﬂ’fbr@ﬂuetcb rmrd’fﬂ'ﬁhﬁ@a ¢1§nec st EyO50,R, dEcannof wmséai {Hﬁs Ra

:afaloljylo_h\c/ilgtz rHoﬂ%’fd’P)% qs gaéfj) &H?O‘# @Joééﬂ]%}' ’bon at om; \kl\k‘
per f 1 uor oal kyl Thea‘r:mm;@ndfcoadu@onsm éret @tswﬁehmmmplwd«;cacungt(ifbun@ﬁrmy ssinNSanyl

gf NlN?dIC% ?ﬁ;l @hn@it®ns %{%ﬁ: SMJ, fté‘“twlx » mBMF 'eﬁb{llvﬁb'rlxﬁ agtyh. sodium gflé\srﬂuorocmboxyl\?ﬁer o
R R T o oRERGER Rt or Ry Land S erl il Sabiseley of Sobrer §) gridg oy

treatment wtha high boilingrisernmsblaentegueh val BMI DMA( &rpr-nw&gﬂ-aqiyunbdlm at

t t t oAt d
hCa suit ] o P %gf#f’es%n@éﬁrf?wﬁfﬁ%mﬁ% koaifthauply, B8 BRpoiRdrhi g, Oe
hal ogen, CN, af«yis Bor @SO.RidF.Hdeanapdinsh) eaHyR)s kot carper aromy, aryl; Y is

hal ogen, al ky|lo@Er§cr@ucﬁ@dl VE?SIS)GFD)@N\ bé e 8o m@e&ab&ﬂd)oferbmzy(wf 1-6

car bon aLoms: ATSLAIKY DSHIATE) ShicH Sl haRY i Ohdr & C8LRRm AL B s,
H d, Br) ORS$ ®&RO) uerd'a’cungwﬁErbnREr wRh ¢re H) tea mollarotnor@: cequivalsols oft @ms
aryl or arg kyﬂg xf w?ﬁk@&ad&%‘d% tot}fvem&tne'&ar\@qmaenéohm\@esx caarrbg

acid ester of or on
atoms; R6 is aPhne igert inBC‘Eé‘t“Bb*h“‘ %M?néﬁ&g éT‘T‘"(S]i‘X:] %'éf"é?f‘% abF“’fpﬁﬁaH’fﬁs

(I's: B, Dis H halogen, CN) alkyl of 1-6 carbon atons, aryl, aralkyl,
vitro; X is H) halogen, alkyl of 1-6 carbon atons, CN, 25 Iovver

perfl uoroal kyl) al koxy of 1-6 carbon atons) aral koxy) vitro, alkyl sulfanyl
of 1-6 carbon atons, arylsulfanyl, pyridylsulfanyl,

2- N, N-di et hyl am no-ethyl sulfanyl; Yis H d, Br, OR, SR) NR R-, where
R) R-is H alkyl of 1-6 carbon atoms, aryl or aralkyl; Eis S or O under
the conditions of the Mtsunobu Reactl ons (for a reV| ew see Oyo Mtsunobu

M L A NS a O\ o o M S v Y e o ”~



The nitrophenols of formula (Ir: Bis NO; Dis Hor Br; Xis hal ogen,

al kyl of 1-6 carbon atons, CN, |ower perfluoroal kyl, al kox fNOQ‘ @éar bon
atons, aral koxy, 30 vitro, alkylsulfanyl of 1-6 car bon atom; ary | f anyl)
pyri dyl sul fwiawds142s N, Ndi met hyl am noet hyl sul fanyl; Y is H, HRT/USSR'0209NR' R,
where R) RZ is H) alkyl of 16 carbon atons, aryI or aralkyl; Eis Sor O
can be alkylated with one or nore nolar equivalents of an al kyl or aral kyl
halide of formula (XR where Xis C, Br_es_| and Ra is alkyl of 1-6 carbon
atons) aralkyl ) and with one or nore nolar equivalents of an 35 alkali

met al carbonate such as potassium carbonate in a polar a;f)roti c solvent such
as DVF to af f ofeBSipHEOBY ‘lé‘@f%toe?tﬁ)op@-oiﬂﬂc%“%anf’ﬂ)’ﬁm cermppaund gt formyl (f: 6, iI3isH or
Br; Xis H, Hbr Z)SIEQ/ Q,Q@Zadﬁﬁl 1 b HBR RCAkYIST L6120 atdias hay10Ben S arldyyl of

1-6 car bon at opg QoY oREL LiPhgRL SxbenBl ol brEaLpeah o

aral koxy) nitro an I
pyri dyl sul f anytwp te- fnummaﬁmuwl&am of petivead<nriamyhiigh VOllllsg H)CITGQI\)CHSF@Ch as
NR R -) where BMF BmAL brSl ertlﬁ’l K erIridu;(m@ o€ ek hinat ORE gné‘rfb&n Mfoe@hgbort; E

is Sor O R-is nitr
CFP“OIH ﬁé‘lléw of

a 8) rRa>é<
conpounds of f'8 uéezlllesconﬁo}’ %Q]igésh %6
1-6 carbon at calsyl oC&DédaMratmmﬁﬂyﬂdfs&IRyE)s&bk@)cy of I-6 car bon at ons,
ar al koxy, vitro,
pyri dyl sul fanyl I\%kﬁk@%crl Faé}nfdﬁ%ce?lﬁﬁm)ﬁﬁg @gﬁg Blﬁ%?@égzg C'I\R‘ R -)
where R, R - qagnquoﬁw&iﬂ R§ aafyl of b6¢ar %ﬁtoat%% %r%lksdrofdr%msmn agmgis S
or O R lm al ksls @foﬂse}m&rmm 64 PrePareElyalelidtioh oFIT: aemed%ed)sowt@enam no

coppounds o | ShRp 3 P it Subly ol 05 o U 88 e Y ©

ar al koxy, vi t roglacdguiMaleatsiofteper tsfra-alkgltipan iorprasenes of & palladiulnt camfys) such as’
pyridyl sul fanyll do ﬁ) Mol 6l MIWEﬁ%ﬁ%EWﬁébﬂllfaaﬂm i1 hldrRieHn aq:ﬁylt)iblg&)lver{\t":‘y R~

g]eroe 5 :? s al SIUS’WS IBMJ: 1%"%8? bH’ﬁ‘j"&F %ﬁ%”" 5{;’&6’1’%;@”’@6@?{‘“?565&%&‘?# ‘Ué ]%E‘Pn

di chl ori delsi n 200f@| acetate at 40 to 100C or wi th hydrazi ne and

Mbnt llinite cl i
formia (s B.is NEGHENR iy b ﬂ%ﬁ@ hEBFRHED ] Eerd of o
atoms, CN, | ov@@‘ﬂéﬂlﬂl GoloiIH pr 0592&0625/ SRAos dotiabh RaﬂSoﬁlﬁyl ofol-§rearbeaxy
\2/|N t F\Lod al ml iSLthrﬂ@)éh'yIOf{ lg-'a.?( ycef b@l’taﬁbbﬁ)mhlsaér}’ﬂoml' ;parﬁ%bx)l%alkyr Bl S ok f(?%r%' )

I e an n Su - I S
F Bkl or 1 R BE g ehitls @1 mg ap e 1 iAol OREC) sy by BRHL XK,
1- 6 car bor0at ofsl-6 aarabrkyuo)nsmmom paiflupraatkyt EMStS1 oo@é u@mgrmméam*moadlttons

ggug\r/a: eg; 3 %gmgb ainkimbnmbma@&}ue&@ vafe ih QAN @e@xn@kﬁamu\z\mm@ aéauaaﬁ CI )

|
o ol ar e ks gt a8 pqp PHATPREE S o et St 2 e seat e "
carbonat e i n dpoliararepirad laves alceboltsushuah neshabblFort mixadreo ofl THirearall & ydvat ed

prpduct of for{%?]gl#lwinpggdrg m&%teﬁﬁeh&r@%b’l‘m@ f 1-6 carbon atons;

R6" is H or al X1s H halo aIkyI
of 1-6 carddon atoms9 Alkgxy p%fMFlveﬁé’rfﬁlI‘WPR‘}/Pf foymulis Jeiof. D & Iéapﬁ’(?)
ar al Iéory | ;/I t rdannoalb&ml tseUH{ ANy lalkdRy of 1-6- &:bmlrdmmf iHl@rBSor @) yirsbd prpattd byN -
pyri dyl su any a t hyksu n
where R, R~ ga ﬁfngf%l%’ﬁlswé"?gqgghea ocrfagm)qlb)6 bop g‘élwcﬁ)f 1Eg‘cgfb\e_,nor O
R' is al kyI ofatmnﬁ 2oy BonS ar Eheyitha thateke moremebeee\svmrss ohiowse altkelmagtadt Tned
LQJ gowle: (r: gglraglgb&gc#c' sf%gl?% dod0R QetRoME Y %ﬁ%ﬁé&' oFQ“&HpbéPQ? o Qo Eﬁefrqm t he
car bon” 35 38t orf@talys such PanFO ]é’rm"l)’(;@m?rl\zﬁj CO&F 3 W‘Ia{’Isto ey SE %bﬂ”%ﬁ’ ons)
CN) | ower per fDMer @d-iigthyl-Bpyeemtidinohe ax-tﬁmpambmn ratgm@&ommafd‘xwy&owmndb)
al kyl sul fanyl 4 / / %)?Q? bon
atons, aryl sul* arric%/‘f‘?m c°r| dgr?géu ?Sﬁorﬁm a%édl %% Wogﬁél(ggn%ﬁq ﬁ rfr anyl; vy
is H OR) SRDcamopy Qt bokeRds Fikqufd 6 esrqn 49y, RrySTE Lﬁs@fcg)rlb@ﬁloét?%rrs aryl
or gr ?I kyl; tE i fo SgOSulQn mnw&we& bithe &fmﬁouﬁd@ﬁ{oﬂﬂﬂladl@@ D%rléi'dﬂdﬂ che
conditiongto effe ons, i nc
one or rmfaé ROt %aiﬁ‘lq;;?éﬂfsfiﬁ’? g[ ggf“lb‘)%atr?ﬁ{sﬂ'}lpaﬁﬁdf“gg?@ élélr’lga&d um
hydr oxi de i s UsHN-dimatsglaninacthyiswfaoyl; E dd ¥ en®) sandle paspaEHiBy rchct)ouaqﬁafounula

| ower al cohol such as net hanol or m xtures of THF and a | ower al cohol at
tenperatures ranging fromOC to 40C. Schene 11 (It) (lu)
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in 383 nMM Tris-HCI, 2 nlvl EDTA. 10% gl ycergl and 10 nM 2- ner capt oet hanol .
15 Measurenent of PTPase activity. The mal achite green-ammoni um nol ybdate
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i nvention were denonstrated i n in vivo standard procedure using diabetic
(ob/ob) 5 mice. The procegdljyes used and results obtained are Hk)efly

descri bed bel ow. The non-insulin dependent diabetic (N1DDM syndrone can be
typi cal | y charact erfuger bativatiesi éfyhe hoppioghdscefamubBb(Iprine$chems U icin be

secretion,,chyperinsul i i i | 4 St The {1k G Ve
bese- hypd’y! e e FisRbRat v SeBbis of s B ORTE p SE0NY X is
abnormal i ti es hategensalkyl wfidHi carborbatoms SN Iawerpgeuoralieybaslsexyr ofr 1-6 arbon
hypogl ycem ¢ agents to treat NIDDM [ Col eman) D.: Diabetol ogia 14: 141-148,
1978]. In each test procedure, mce [Male or femal e ob/ob (C57 Bl/6J) and
their lean litermates (ob/+ or +/+, Jackson Laboratories) ages 2 to 5
months ( 10 to 65 g)] of a simlar age were random zed according to body
wei ght into 4 groups of 10 mce. The mce were housed 5 per cage and are
mai nt ai ned on normal rodent chow with water ad 15 libitum M ce received
test conpound daily by gavage (suspended in 0.5 nil of 0.5% nethyl
cellulose); dissolved in the drinking water; or adm xed in the diet. The
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pl asma gl ucw9e96Bdht rol mice received vehicle only. On thePEBUSPHE2GF Day
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t t PTP
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particularly, i nvention use

i nhi bition of Wb%bqomomsam@sof f%mwlau Gk oigdi:dt sy & BdoQ8: Keeéalggqnnalkyl
di sorders suchofais6 t¥Bén hiofhs pDR] 18%ver wﬂmeﬂmemeuy oft 16 choh attRdy halkorg

means maintai ni;ng ghSeaRgni SehS WalbBh Mauink MaGALM PO FRlayIREST 2-N.N-
20  dimethylamino-ethylsulfanyl; E is S or O) and (Ik: A is Br; B is H; C, D is OH; X is
halogen, alkyl of 1-6 carbon atoms, CN, lower perfluoroalkyl, alkoxy of 1-6 carbon
atoms, aralkoxy, nitro, alkylsulfanyl of 1-6 carbon atoms, arylsulfanyl,
pyridylsulfanyl, 2-N,N-dimethylamino-ethylsulfany!; E is S or O) using at least 1 molar
equivalents of molecular bromine in an appropriate solvent such as acetic acid. This
25  mixture can be separated into pure monobromo products by conventional means.



10 Effective adm nistration of these conpounds may be given at a daily
dosage of from about 1 ng/kg to about 250 ng/kg) and may of 2eNDvi g2 Si ngl e
dose or in two or nore divided doses. Such doses nay be adm nistered in any
manner useM@ I¥¢44i recting the active conpounds herein to PERUSRLEI¥Pent' s
bl oodstream including orally) via inplants, parenterally (including

i ntravenous, intraperitoneal and subcutaneous 15 injections), rectally,
vaginally, and transdernally. For the purgpses of this disclosure,
transdermal adm nistrations are understood to include all adm nistrations
across the surface of the body and the inner linings of bodily passages
including epithelial and nucosal tissues. Such adm nistrations y bgé

carried out ugj, ern]EhP present conpounds, or pharmaceutically a;(i?glgbl e
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nmol ) was e reaction.m or

V'50h. The r oM HR ORI P i s B Sk ey fécmw‘a GRS o

wat er. Thie amhem?é isriCktBrroz I wad R b tabyt ofe tH6vdiattion 280y, ‘rlsalﬁhartdhemetvmor phase

was washed wi H&rérﬁbﬁﬂ@ﬁﬂ%edﬂf aﬁnﬂkalﬂ%éiﬁ cat%% & @Jhyasn t %Me il f at e)

t he sol vent was, renove | rorrat en:e%%e as

Wwa,
eluent) to pr BYRLRPretifesoiven SQC'E:@M%&@%’ élF‘F ‘?5?]#3’1@“’%55‘8@ °§
(CDC13); s 6. &7H(ad,BriCHs GCH,C,R%)X i hdlbgér,alkyl Iof 136 ameomaomszciﬁ loser 3H) ,

- Buryr 1t BEEROBaRy gy, e RGN RATERG: ol - eI SN,

to a stirred solution of 2,3- dinethyl-thiophene (5.0 g, 44.6 mol) in THF
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to OC for 30 mn and recool ed to -78C whereupon benzal dehyde (5.0 m., 49.1
mmol ) was added. 35 After an additional 45 minutes, sat. ag. anmonium

chl oride was added and the reaction



1 2 NOV 2002 1VO 99/61435 -57 PCT/ US99/ 10209 m xture was partitioned
between water and ether. The ether phase was washed w th Bbyrjngya
concentrated. The resultant oil was triturated with pet. ether to provide
the title OBWAPYEHH as a white solid (7.77 g, 80%: np 80- SRCTUSNMAEIYCDCL3) ;
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(M) 218 (45% M): Anal. Calc. for C 13H3p405: C) 71.52) H, 6.46, N, 0.00.
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sol i ddwats fil tﬁa@%m&n 1t B iYQbEeD) amenrakwrcﬁwaswfdﬁmimt ImEANBr to
rovi de ti d e S

provide the i Te SamBUCEl o Ly L ST B Bl 3P 2E 0 IS,

1H)) 7.43 (m @lrt)uoraalm Qitdx) of 1=6 Barbp alorhiz) ardlkpxy, 7nilrd, (atkylsdlfanyd dfiz]-62H) ,

6.90 (d, J = é‘F%)“iA%tl ;}ﬁra;gﬁ g 1su13far®1 4-8,N-AhethyYEnfdblekhylsatany I, 1RO

M). 15 Exanpl
3- di met hvl - nacHeR of 21-8-qsrbori 250mheR= 45 i) Eoliehar @sear badensfermadhipg theis

(0.68 mr-] I 7. 20caﬁﬁ.iitmc MR §d51ﬂg)stamﬁﬁl cétditiongeb Sﬂﬂérdtlhd)ﬂloﬁcfartfbxﬁl?c acids of
oye i ne (6 Riits Qg 0 AR RIoRRQ JOH B ot oy, 21 1263880 dbm8t X ifeous
HCl and the 20halezso] dlkyigf ded cdbm&omlfﬂﬁr daives rpgriwmsdadicy Lwilkdxy396 bueaches HCl

water and tri téﬂ&ﬁg.eda:ém(&t}, nitro, alkylsulfanyl of 1-6 carbon atoms, arylsulfanyl,

pyridylsulfanyl, 2-N,N-dimethylaminoethylsulfanyl; R® is H; R* is alkyl of 1-6 carbon

atoms, aralkyl, aryl; E is S or O) and the dicarboxylic acids of formula (Im: A, B is H

35 or Br; C is OCH,CO,H, X is halogen, alkyl of 1-6 carbon atoms, CN, lower

perfluoroalkyl, alkoxy of 1-6 carbon atoms. aralkoxy, nitro, alkylsulfanyl of 1-6



pet. ether. It was then dried in vacuo to provide the title conpound as a
white solid (1.99 g, 88%: np: 147-150C, NVR (DMSO-d6); 8 8.49 gs 1H),
7.94 (d, J =8 Hz, 1 H), 7.46 (ddd, J =8, 6) 2, 1 H), 2. 39 44944 ="g |
) 1 Hz) 1 MQo9IkI®B-7.34 (m 2H), 7.28 (d) J = 8 Hz, 2H), 6FEOUUENYI= 9 Hz,
2H)) 2.40 (d, J =1 Hz) 3H), 2.34 (s, 3H)) 25 1.57 (d) J =1 Hz) 3H: M
(El'): 346 (90% M), 304 ( 100%; Anal. Calc. for C22H182S: C, 76.27, H,
5.34, N. 0.00. Found: C, 75.88, H 5.04)_4y_.0.28. Exanple 7. cetic Acid
4-(9-brono-2 ~-d~vl -nanht hof 2. 3- bl t hi o~en- 4-vl ~-ohenvl ester 30 A solution
of bromne (0.326 nL, 6.15 mml) in dichlor thane (9 nL) was added
dropwi se over CAPPB aiAm, AEY HkianYy pv&adsgs‘@gwh §§IﬁNf aletmoaaémg%-rf&hw@alfqnﬁl:t%“e
absence of |i qttisaf; Bees ioe (cThre donldRions to effect these transformations include aqueous

3-di net hyl - napht hol 2. 3- b].t hi ophen- 4- yI. enyl , .41 mmol )
and 1ron (11T PK 'ﬁé~3‘.’°§‘e°;§§bm§83 A PR bR 55 o
-78C under a dygroxide inawatersyities eo-sglvene puchGis T HiE, dipxaee ek 4 lower algolwbus
sodi um 35 Bi suyhdpdsenitinbf rdfix MRS Fdugtan@ndokétealé BB i tOpdthasted T g@Sfrom |
partitioned b L@ee@o ter and ether. The ether phase was washed wth brine
and concent r at’ed'@ %fovi de the title 1 2 NOV 2002 WD 991 61435

PCT/ US99110209 59 conpound as a white solid (2.09 g. 91 %: np: 190-191 C
NVR ( DMSO- d6) 254€ d J =8Hz, 1 H, 7.65(ddd) J =8) 7) I , 1 H, 7.49
(ddd, J =8, 7) 1 g 1 H)) 7.43-7.38 (m 1H), 7.40 (d,Hé = 9DHz, 2H), 7.30
(d. J =9 Hz, 2H), 2.3 (d, J =1 Hz, 3H), 2.33 (s) 3H)) X , ,
3H; NS (El): 1 brom \ Sot ope pattern 424 (95% 5 M), (100% ; Anal.
Calc. for C22H17Br 028 62.1 H, 4.03, N, 0.00. FouBd" ,
4.05, N, 0.09. Exanpl e=&" Y no-2. 3-di net hvl -na

t ho[ 2. 3- bl t hi ophen-4-yl | - 10_Aqueaus potasgi um hydr oxi fF m.)
6.0 nmmol ) was added tQ a_g e’ room tenperature solutisvg @
4-(9-brono-2, 3-dineth Y ho[ 2, 3b] t hi ophen-4-yl) - phenyl
1.14 mmol ) in THF ¢_15 pt hanol (1 10 ). After ¥ h, g’ orggnic

sol vents were renoved er was added) the reaction m xture Was acidified
with 10% HO and the resul(thing solid was washed with water 15

triturated with pet. ether and then dried in vacuo to provide the title

d whi t il 04 ; L 6BC: dg); 8
SRR i Ayt [ty AL B0 MRACNGCR

7.50 (d) J = @repgred by fheyfolowing mathgsis. The agpfates of foppula {lny X i3 hplogeny alkyl of 9 )
2H), 6.9110d, 15 earborHrdmHIN, RBwd? pédiuorbalkyll abixy 3)) -6 LafhDn (atbms] aFalldoxylz

)
3H}; Ms (El): _1_brom LSO e r 2 0 0y ;
anai . cal o, 1 Birocoff B b % PO s sl bygthiital, W 4o
H 3.91, N, Odothyisminpateylaifanyl; ¥ inth Eolse- ar 09 ciyy bergeagted with a halogenating

3- di met hvl - napfénf@pekiffrally bid @R RHe4 bitzh HPR pEBlomRtibn SOEHIbHNoREuch 9 Ghd1e
(0.34 nL) 5,74 mo & n acet. c a(EIL{\‘d %}5 rrLC).\zvasd aﬂplqﬁl dI‘OE).\NI se. 10 a L opm
tenperature, StMY¥% olgg egtivalts 2 Cprymgpiep{de. N-chloroSuctininide or sulfury

3- di met hyllhaplehihodetoPprotitdd the glaknacatatgs pf feimmnlel (Ing X isligelegen2al8yt ofnipb rarbon

pot assi um acebai®, (N 8Fowbr Sé?ﬂlZorHBk%l, AR 1.8 8absh (abmdTLdralkbky Chitrd; S N,
wat er (200 ni) a{;d a small ‘amount o SO|Id\E§§dI umsul fite re. add The

, ed.
suspensi on wadlkyispifaybqobnd-4 n&aet | damss fdfange vy Ryl 13- Nelir at ed
W th pet. ethdimatndaminoetitylsulfamacyus O Br, & isd® or (@), (Thid eactivapio wonveaizndy Whi t e

lid ( 1.52 889%) ; 2- . . 11.95 .
10. 20 (broad SonG 1) 5 RGECSpIAAE bl Biepdbal o ScRipBlighdnde W) o
1 Hz, 1 HPO 7!epopesturogqpangizg GamP Gao (ogn mperatpre44 (d) J = 1 Hz, 3H)) 1.90
EZb /¢3H) 15,4(1)' ?411 (() d) :i*hezrézﬁok%:até’g@ééorh‘?}a((ﬂ?@&&)siha%g&f,cm l%fh%f)&&@&x #8is N, 538

9 , %) , 9 % ; Ana C. r
C22H13Br 3os~c%¥?6?? ?mgg‘.yb&‘,kf’l‘-y °g‘.‘§§§“ RE@‘B%O?”‘?—‘&&%&“W:, ﬁﬂ%“i@‘,‘y‘ﬁf 15 66)
N) 0.12. 1 2arhil/a@06? aUOIfasy] 5 pyrly | ifanyUSDHUN aidaethylatinoe By boifny1: 10 is
Met hanesul f onicg @c ?Séslgﬁ(é{ ghh%eg%tcgé??g@lmk BPfdredghivaldh® of ifkicbphiTGER hs €St er

To a cold gi ce 'bat ion 2, _ _ ) )

3- di met hyR nalalkpwéfsz(l\éoﬁﬁt s MSR') proarainey (NBRURY) gyhegeigdMirisa irkaly matal
pyridine (4. 0sidh as4Qa,3LBOK; RS, Ré)is H) B lay l1ed1earborc Alogis| deyl (024rdikty)) ies
added net hyl sul fonylchloride ( 1.14 nL, 14.8 mmol, 1.5 eq)




dropwi se. The bath was renoved and after stirnng at anbient tenperature for
about 38 hours the reaction m xture was conbi ned with water ?W %)
acidified with 10% hydrochloric acid and extracted with et h13 «Z‘ xtracts
wer e conbi nedsaedisvashed with brine. Silica gel was added BaUUSHHE0S| vent s
were renoved. The adosrbate was 10 flash chromat ographed (45155 petrol eum
ether / ethyl acetate) to give the title corrpound as a white solid (30.2 g,
80% : NWR (CDC13); 8 8.30 (s, 1H)) 7.90 (g J =38 Hz) 1H), 7.50-7.40 (m
S5H), 7.38-7.28 (m 1H), 3.26 (s) 3H) 2.5 (s, 3H), 61(s 3H). Exanple
11. 15 Methanesul fonic acid 4-(9-i odo- 2. 3-di met h~-na

t ho[ 2. 3- bl t hi oyHaie solvent skeings TRE: BMErer dichieyomeihane E?fpfﬁiélﬂhéf@%moﬂ@iﬂ%f aci d

4- (2, 3-di net hyﬂonﬂ@lafornhx[@hao@nt fik 1ni1qr81catbarrzpbm§l>¢Nas¢v@rr efhud?Oal Byl ;ﬂk&(}

| t et f d
BT R e R SN e e
0.8 eq) and i ogiridykoifshy(.G-MN-digetiy!@6inaetby Fulfangl;&f)s GR', Sﬁme'B.r’rprdrcad Rr‘e 20

The mi xtur L I
et ur e vva? g’gﬁrlgﬁ hii ?ﬂofai 6 Eﬂ%ﬂ &t&'ﬂp%ﬂto‘r”éﬁlﬁ OIE k25 gﬁso - parit {eé‘%ﬁ% Iot@ghe( 200

| ut e gdueo s SOlﬁﬁwll g
m.) and the or‘é’gmoé‘%ds\/\léfr éor@k‘{“r et CoxBFHROp. 2tgme €Nt levers
were conbi ned mpfudbdlkylaageky whd-Gddddn aldras, sabikery,Snivve| elkytsutived @ntét he

adsor bate vas LhashGhE OUBLAROPSHel St PR AOLEHR LS. BN, S5 2 ©

wi t hout achievin ecovered

hi gh pressure ¢ gmﬂjxsémr@}aw@g\ua\@hgmmrh@w @abe corcopvientdassselahe mg/l BEQUPY i aI
(30.5 % and gg¥uFoidBe Emﬁﬂ;&mewpmdlaq& B, VB B quslhdlo@(@n 9@1@1 of 1»%Q:§bonrm
212213C;, NWR ( DI\/BO&@ %Mg i‘FQ' é—f?

7.54-7.42 (m) BMS 43‘°tV85 pyrily E?aﬁi Eﬁ"y 5 47 (%a‘bOBFPmE’GB 150ny T4, (g,
3H), 1.50 (s, aPsulIEIQf: [-6i]cabidn (atfhﬁﬁ).o/() aryndiinyl,c apyridyismifaG2l BHN,N-03S2,

C, 49.61, 14 D252 |
12. .3-Di n;?h?q % eny?&&e?lg%ﬂﬁﬁ}agp h(? 2. g“ﬁi%t h‘lw?)” ge%- -HpﬁlQﬂo?fE[T'@np ©
stirred susperfs“f WWH&%@&HEH?%%@M 4- (9-t odo- 2, 3-di net hyl 35

napht ho[ 2,13- b] t hi opheRrofpylnds PhestHule@h:eX i Ralogd, dlky llonQGrEmbh)atomdcmpper

| de (0.19 | f
was hdded 43%&9@@”%%%%@32W%ﬁoéa%%%%%l%oéﬂaoﬁfg TSyt otp1-570)
m., 2.68 nmol caghed foms|apylgilénnk PyodylswHanyl 2o iNdinfethyl @mingsthydsub@nying| is

under a dry argr"n sl TRRAELRre i'ihER VeBsaky V&S - @@@b&da@ﬁ@ PéragalRfl; 239§ for

9.5 hours. After_stirrin t te erature our he
reaction m xt fFéMAEL bﬁd’ﬁ?égtqdnt?d’r%&c ‘HPEﬂuf‘fi%a Pﬂh{jarg ’(ﬁrlli’c adid
and t he ordanilmbpgesrakyd ofXté ebadatpms oClﬁt losver pEtHfmoeoalkyhcdlkoxyeofel -6 aathioned,

filtered, was t t Lhe o] id was
di ssol ved in &%ﬁ%mneap : Sze%{nﬁﬂ)d %Hﬁ}goﬁl m ﬁé C>ré§4>?|kl \é\étgxg% ar&l“s‘§1m;9?

di ssol ved in & ot ane L T sty O e Sqliutpon L5 i)

done (as i ndi oetiepel ROYRE hi H, latkyiof db osrbdogroaphyyl togaramtytt Hrie Svas @odhed to
t t Qli C

;glo(rjn $ge(r)? LUe?c lzgfohlé&%du%’ﬁsg&lﬁ’é%taa}lg%%?g%ﬁﬂp\?Qx' L bES ox"“g%ﬁ l%ﬁ%lapgcﬁlfvg%gé Ao

t he sol ver®Ss v@é‘?ﬂé Resdidy B XidyHack as 6pdivmeh Yeexidel lésﬂ‘-iﬁd:m Sieeer oYjap egolvent
(gradient 90 |sué%9as8‘-l3HF didxRdrql I8WBY Abd1er sdcheats hﬂém@@p&xaﬁ@&ureﬁ@k THE ag@hvents

wer e chased W|th eand etroleumethg |tIe conpound as
a white solid ?Yjer4§%° até%‘%’cr ?C ‘&g%%@é‘ cog ‘H°“qu)‘>j %6 (d)

J=8H, 1 I—l)c)np?o)‘56-lr7wtﬁibh(thq c@hi)@md 1s4z¢ac151 FitlhOn¢ oy mbkS mokar 25uﬂalms Ofr
7.02 (d) J = 3H)
MB(E) | M+] 41 %ﬂ%"%% cﬁasgﬁCfgrsuiJanc z%]g wgtgp thgggzvn&ﬁut sgol\;enpgﬁzﬁsaé
0.00. Fourld %atggnpqqﬂwr&s g ging from rogm ‘ERBFﬁﬁP'@ tq 80
2. 6- Di br ono- 4 1 2. 3~ Mb%@fnbc&nd@-o??orﬁmﬁ @Go:lBaD is H; X is halogen alkyl of 1-6 carbon
vl - ~anht hol 2. 3- bIth;g, en- 4-y17-

g

(2 e oot DR IBE pAOSRATIT ARod B RE RANER Mhme: praliontopigy 4 4
g, 1.00 mmol) alla'rfmlllfpmtlasxél uhﬁao:@tlmle ome g 2argisuligyd npmidylsmfaiml ac?-d¥.Nacetic
acid {24 ni) V@:ﬁetﬁ?‘l‘iﬁ%o@th?]@ul%&@?@tlbEPrOK"eSi{@ NRAR Mlwhefe R1, RORIH, A1

gl acial acgtic .ac 2.50 eri es at room
Teneiin o8 eV chstan o b o b E2X BT o b oo e A phSiorhe o
a precipitat e.afféfd te ditirompliengls bbforduladle: 8, Dhe BreXdt halongemn aikyleht-hedrban t h

di l ute aqueous sodiumbisulfite, added to water ( 100 nlL)) acidified with
10% hydrochl oric acid and extracted with ether. The extracts were washed
with water, the |layers separated and after standing overni ght conbined with
silica gel and the solvents were renoved. The adsorbate was flash 30
chromat ographed (90 / 10 petroleumether / ethyl acetate) to give the title
conpound as an off- whlte solid (0.391 g, 58%: NWR (DVBO-d6); S 10.25 (s, |
H O, 8.42 (d, J =8 H) IH) 7.65 (s) 2H), 7.60-7.47 (m 3H), 7.247.19

~1 N \ = e e~ 7 7 ~1 N a N R IFN § NSNS )



Exanpl e 14. Acetic acid 4-(9-brono-2-chloronethvl-3-neth~phthof2 3-blthio
hn en-4- ~pheny~ ester To a cold (ice bath) solution of acet W%ﬂ
4-(9-brono- 2, 3-di net hyl 5 naphtho[ 2, 3-b] t hi ophen-4-yl)-phenyl” ester (4 00
g, 9.4 mml3‘0|9W6a‘ﬁhydr ous nethyl ene chloride (41 nL) was ad®g§&assu102ew vyl
chloride (0.76 nL, 10.3 mmol) dropwi se over a period of 10 m nutes. After
stirring 1 hour in the ice bath the reaction was quenched with water ( 100
m.) and diluted with diethyl ether. After.sji.ltering, the |ayers were
separated. Silica gel was added to the organic |ayer and the solvents were
renoved. The 10 ads \pa a@p&hhﬁ)(rmto hed (gradi ent 90J10-80120
pet r ol eum et hef'PBPh é‘teét@f "t°6° e UEREY 14t 18 e8hesb atransasaralkowy, t Ritrgol i d
(2.57 g, 59%: alWRJl(aDMSCbﬁG) :6 8cab3 Gthms) any@sulfanyl H)pyrﬂylmfaﬁdd 21N=NB 1
TZ%(S“('DS \Z)H)SS gtné%y(mlvémyisuﬁan@?'ﬁrs@ 61 ORMSRE MRIK S wndBR!, R2 35 13H)
4- (9- Br ono- 3- n%ﬁth@lcafﬁo%%‘ﬁ(ﬂfi’lrpf@fﬂc}ﬂln%t‘%§lmr@p}ﬁtﬂﬂdﬂieag-bmhrogmmhcmpfnenol

To a sol uti®n mbleagat bromaeiid an appropnate solvent such as acetic acid. One to fifty m

4-(9- br ono- 2- ch th ht ho b] t hi hen hen? ester
( 1.20 g, 2.61 qr%‘ﬁ”o?"}”‘ﬂ% ?tﬁ‘ilne tfy aC}Qn %&bi’%‘{‘?ﬁ’l‘lﬁ% Ei‘eacfta‘ffﬂfhﬁlfox%é'st‘é’dded
pot assi um car basriatoeredgent mshlgteaéttoﬁalthmgh)ltGnetp)bsalntélyzequmﬁphol ine (0.683 ni,
7.83 nmmol, 3 eq) at roomtenperature under a dry nitrogwn at nosphere. After
stirring 1.75 Jahense §not her equi val ent of nor pholine (0 grL) was added
and after an addeitional 0.5 hours another 2 equival ents rmr phol i ne
(0.50 nL) were addd@® Af Per stirri ng 1 hour |onger the act Hon i xture was
diluted with water ( ; i 3¢

ether (400 nL). Tge s 25 were separated and sili s added to
t he organi ¢ phase.” The_spl ventsawere renoved and the ' s—h| ash
chr omat ogr aphed (gradi en 0/ 30 petrol eum et her/ et hyl A to the
title conpound as an whit 250251C; DMAO- d6) ;

( + :
Hz, 1H), 7.63 (ddd, J= 8,
7.51-7.42 (m 2H) Y¥—4=8 Hz, 2H), 6.91 (d) J = :
30 2H), 3.60 (t, Z )4H)( 2.50-2.48 (m 4H), 1.85Uus~gH: M5 (BI):
[ Mt], 1 bromine isotope pattern, 467 ( | 0%, 469 ( 109%; Anal . Calc for
C24H22Br N02S: C, 61. 53, I—Q g- 73, N) 2.99. Found: C, 61.53, H) (q)88) N,
3.01. WD 99/ 61435 -63 1 E NOV 2002 PCTNS99/ 10209 Exanpi e 16.

4- (9- Brono- 2- d' et g N@ErRAIMNES -03- tﬂ@tcmhpéﬂmp&{ Rftfauta () in Scheme 9 can be

2,~lth T
4- (9t blrggg% é@&%t%ffﬁew?ft&a@t S&%Bﬁﬂ?ﬁf@‘%ﬁﬁwpbd%rﬁ@w? helegee (
1.27 g, 2.76 rﬁi’ﬁ),l )Jk;almif pétcagmn oy raoyinatatky], dird4& §,HS8 haQgén, A Jofi N6
anhydrous N, N-diyagtafylsf emeg erﬁa&x%al@yl) aY)@ﬁY %QQ%dcang{EEEtg%ﬁ ara]Eg)%g ?‘8‘}0

8. 29 rrm)l) at room tenperature’ under a trogen atno
stirring 3 hodtkylsufeny | Ghall-@i sabay| #ame (@ylsdfwl 4pyawly suifanyl,waz-Nalieled
and the react Id@ﬁetl‘i}rllfﬂhb%th@@&lfﬁiylﬁ!’ﬁdﬂatl rmromemer RRURE viiRke ﬁ'hRUtsSﬁbef ore

storing insth Q). .over nj an ition ours
at room tgnpe(r?ﬂk&%gl 'E6hedbr°}e’a % O%ﬁlﬁé’ %'S Qr gcﬁt‘ a&iﬂﬂ"r‘FWﬁéP"ﬁ %100
rnL). The or g&kfire saokaseguisslentniel adaliny!thaloatdtae of fdnmuMW@Ht@OWér\dtmmlmed

,silica gel wag Bdslq A . ash
chr omat ogr aphe? F‘é ?ﬂngR 13%2@ ot B%Fboﬁ‘@%n{sgﬁdﬁgl&ﬁ%?rﬁgégfm& :&m%&*te‘% at e)
to give the ti% 3%@ 8%#1‘6‘ §atas‘§F@IaFB%a§sBW8”P®“%12‘ golargagyotic y e'(t@-ld! 3); b
8.29 (d) J 8SEMFfbdﬂ)ord ihe alkylated rgduct @Hormila3fy: B, 39 is(H) hdlogdh Aky(d, J

=8 2 8 br oad
25 ) 2ty ¢ 09%“%0%5“%**%@?@9*2* it Et%atsﬁtg%t) i ‘Otglfé% tat»%%r ort ne
present) 30| okpyenrperflporegiyl, alkeoxy qf7b/& carpgp afom) Ge4lkox38 Bit(o5 4lky JsulkByl (
14%, 453 (30%, 1465 cé:%@x% ato¥R, [W@ﬁahc?%a[ Méﬁdﬂ]sulfal\x}gpfi(ﬁﬁf’&aduﬂet% r.'ae

IFi?EnCJ)F: pcggtgrf%&l-@h Hf'téllc\)/gél\ﬁﬁed 6152?'9 wlsge §9~487 1s ktaéﬁ%lefn aﬁl on:

0.52 mu; Analcaer)aatomS;fanyl oezmnmfmzk‘: R6S. KH3R® i, albyl 32)1-0\arBor0fomE EInd:

C, 62.33, 25l g oN 2. 75 Exanple 17.

(9- Brono- 2- di et hvl aim nonet hvl - 3- net hyl - napht hof 2. 3- b] t hi ophen- 4-vl) - phenaol
25 To a solution of

4-(9- br ono- 2-di et hyl am nonet hyl - 3- net hyl - napht ho[ 2, 3b] t hi ophen-4-yl) - acet at
e (0.676 g, 1.36 mmol), in tetrahydrofuran ( 18 nmlL) and nethanol ( 12 rnL)
was added an aqueous sol ution of potassiumhydroxide ( 1 N, 1.63 nL)

dropwi se at roomtenperature. After stirring | hour the solvents were
renoved. The residue was conbined with water (50 nmL) and acidified with 10%
hydrochl oric 30 acid. The organic inpurities were extracted with ether
IeaV| ng a V\/mte SO|Id at the bi phase |nterface The stlcky SO|Id was

T 1 . T Y 1 - I e Y M

8 9.69 (s, IH), 8.18



5 Exanpl e 18.

2. 6- Di brono-4-19- hror ~, o- 2-di et h~am nonet hyl - 3- net hxl - naphtifoNOV 2002

2. 3-bl t hi ophen-41 - henol To a solution of

4- ( 9- br onp-Wo di/@¥sy| ani nonet hyl - 3- met hyl - napht ho[ 2, 3b] t hi oPEEHS®LY30F - phenol
{0.462 g, 1.07 mmol ), in 9/ 1 glacial acetic acid / water ( 10 10 nL.) was
added a solution of bromne (0.115 nL, 2.24 mol, 2.2 eq) in 9/ 1 acetic
acid / water (4 nL). After stirring 1.5 hggrs the reaction m xture was
guenched with dilute agueous sodium bisulfate) diluted further with water
and the organics were extracted wi.th e " I nsol u id decant ed
into a flask and st‘h’cr @Ef"B@ecffrfg%'{]a ?W g}ﬁérjs. ﬂ;hféaq%ﬁeﬂe I\F\;Va ¥le%$%§ cUPP ¢ he
solid (0.162 gatots2&%], mnaky)l, nizre; i sskd] haldgém alldyl vétlrtabartiorofitoman CN, ]Jﬁ@erm_)
and a 1 N aqueB&g §ehkl Qtﬂco?% o?OpBLHEgMd{tQ%Ed%a{l&xgesﬁxtm- al@lﬁx@én)ﬂr@lj é the

added dropw se ter sti tes the solvent was renpve
resi due was stF‘FP%MP‘HSv@éfllélflfa(nyllm‘@“%f_§u”a?ﬁe WhiNetmgHy lamungsetBylsyianyl; Y is

decant at i ors anH, t0)€Bf, 63R (¥R’ V\HR 'BY, iwHeedRT, IR DietH, odlle;tlmfetdnexrb@vabmsQMI orThe

| t t l.et d
sol vent ues T elged s 105 GoL9ue ARG Br 2yt Aesaselaietly a0
fl ash chromat oGHAPHN®’ )@KBW (RS ipéhrdkydueh &tShearbast quilmsadk&lblle)af)tlo G H1+ he
desired CO”DOUﬂﬂd%l & | £e @OIH- %d@f}l)ll@wl C¥I7%93 -d{RYEG By df- 1%&n§011ﬂy13,

(7bzrsgac7]I 28 (m gHiCHéI%O(& dl%biﬂff ’3012%01%{%6 5(7‘#[; mlgy i@é%@‘ J‘z s ?lk&ggf

M5 +FAB: MO @ Mblcafbof atirk) ﬁ)Ja'Bﬂo&ilﬁie Sstias ofifammujpdiq: & D 536 Ka28n) CHSaleBﬁ%

25 540 (809 9 |

CZ4H228§3N& i‘éj%‘}’%@é? ‘%lé ““g‘}% (?Slnﬁé[‘] %lkyjﬁf"g af—ki’%r’.‘?“’é‘és Q-
2.21. Exanpl e pyer Qer@uwai Prekaxy(df- 1§ earpomatems, rﬁ,vqﬂkngﬁﬁﬁfmwhyimlfanyl of 1-6
| ~et hvl - nanht hgdrgon3atoit. mrﬂﬂhﬁaﬂ?opgy ))lsdl)ﬁmylob N N-AmS@llabdigdletBylsulfanyl; Y is

4-(9- br ono- 3- r’rﬁt ?{ s tﬁy mag_@tm }[1 %ﬁt h{) I‘len 4- I%{ phen
| (0.854 g, bl £ TR i

gol l(JtI on of5 br vnikmle V(O?EQEQ)ZR?TLR‘ ¥.181 aﬁwglglf lrtn Cgvbﬂz:lfatﬁ@m caraléiykd/amt &H,(1H- nl) .
After stirri ngm%d&%uﬁ%l)t henr@agi.| inf?l'al YRS CoH IO, @0s- motﬁb 1%81%%&219&:1&%4)2 d the
WP ST L LR A IO Mot (T 00 H}Saﬁﬁc.v ff ve
yield of the ti®lcerbonapasndis S dr Q) Wrmnu@o@@mmwtws&mxmmg as
51t 1n. T %Mé lyGjs sty DI, |91 e DO PRG wealery sy i
I'H, 6.20 2 305 . eftect e ausobulm)wtosl mﬁuqecOHCJormgemiolaunqywalsnt?@f adikyppf 1-62. 55
(t, J=4 Hz, 4H)arbo1n A Sm¢ SzodizkbboxyVive GElst):r suciviay diethyBragedicieboxgRiteofediRaplopyin)

622 (8%, 624 9% 628 (89

C24H20Br 3N02S: E{%‘”ﬁga%e ﬁ%‘d Pr550r l‘\'i‘°'% ot qui il f Fj%”éﬂ'f"“iﬂ}“‘% el &
2.05. Exanpl e mherwlp(hgsmr@nmatha@ledpkvemwueh«%&dﬁwhqﬂw2T13beqrmméﬁmw |y
) - 2-yi tro- phgngledQcdeianaging AOmRI 8 qg@s@ded to a mxture of 4-(9-brono-2,

i trate Mot anyar a B(bhisBe SaR IR d g foimat SPpORRIGOR E . | "

sol uti on was hakyled -6 cabdibat@me, drallgk, laryl 0€H)(4 HAimiddre!-4 odc tGHy(B-bHxhdolg),was

dded to dil ut t t i | th
cthor phase angtrn Gt SRRbAGGLARD: CHCHEROR.1 gnPT h‘*‘@’(gg 5
pet r ol eum et he?YDeCH/(-picidy it €1,€9:5r Bvﬁjélk!flﬁg lﬁi FP—’@%B&%@M‘G ceamgrcidlange
solid (1.63 g, av%ﬂ&@le ofBanl 83 prtBlatd fﬁm&@wﬁaﬂﬁhvmﬁblﬂcaﬁﬁxﬁl&, acld")precﬁrsaé (d

3 S5 5 A gl et iyt iy o S

Hz, 1 H), 6. 911s(>mgiolmebut91¢|zqnd2m):§hylzcsner ¢ag, be) preparepizfros 9); (+1261yd(oaty 133-= 1

Hz, 3H); M5 ( ))x é xﬂrﬁ@xﬁ%ulﬁn@%@ﬁenﬁ@&f Bdét wY séq%@mfa?@éﬁm%r) wntﬁzﬁ sbdid@” ;
Anal Cal c. f oy 55,

H 3.15, N 3. Q%ro )gng p';'][o}gl}wagr B%)Oﬁq}lugrctagctnﬁr%lszOro%m 3) methylglam?S/

3-di net hvl - napmﬂlnonoﬁceﬂc fatitl ind @) exquebuy ,sédivfr bicanborad e3+(Ryridn-AyBphertyllacticof
brom ne ( 40 ) i se
o a Sii r?sesg Suég%e rlil'g’l eé@u{m} (péépgxea%gédé&xné‘?d fle (90 RePlproctBire BPEEA. FeBRW SE
3-di net hyl - napht ho[ 2, 3b] t hi ophen-4-yl)-2-vitro-phenol (0.20g, 0.467 mmol))
pot assi um acetate (0.228 g) 2.335 mml) in acetic acid (4 m,). After 14

m n) water was added and the reaction m xture was extracted with ether.
Silica gel was added to the ether phase and the solvent 30 was renoved. The
adsorbate was flashed (gradient: 95:5 to 8S:15) to provide the tide
conmpound as a yellow solid (0. 141 g, 60%: np 129-130C. NWVR (DMSO-d6); 8
11.30 (s) 1 H. 822 (d, J =8 H) 1 H), 8.03 (s, I H. 7.96 (s, 1 H, 7.67
(quintuplet) J = 4 Hz) 1H) 7 5| (d) J =4 Hz 2H)) 2. 4S (s 3H) 1.65 (s,



1 2 NOV 2002 WD 99/6143 PCT/ US99/ 10209 -66 Exanple 22.

2- Am no- 4-f 9-brono-2. 3-di net hvl - napht hof 2. 3-blt hi ophen-4-YlI|-phenol Using
a procedure simlar to Tet. Lett. 19 9 0, 1181-1182, Mont mot 2INGVn 2802 K 10
clay (425 nwo wss43added to a sol ution of 4-(9-brono-2. PCT/US99/10209

3-di net hyl - napht ho[ 2, 35 b] t hi ophen-4-yl)-2-vitro-phenol (0.608 g, 1.42
nmmol ), anhydrous hydrazine (0.276 ~L., 8.95 mmol) and ethanol (4.2 ni) and
the suspension was heated at 85C for 30 ni4y. The reaction m xture was
cooled to room tenperature, added to wat er and extracted with ether. The

th d d d trate it d whi t

S0l Td (0,576 oVirb0dedaarbay MeonEy ReeheaIscLels) 1980 35 (055305, e 14
(dd, J = 8, 1 ldgmmtidixlly’avadable %yn(idthecﬁrbb&aldeﬁydle?ar(ddﬂ@,l chlomafetatd, 1 Hz, 1H))
6,78,(9) 3= 2 e ,*BE&—?% obfrpie B, By 5%, i, B R FlL Sedghfl

i sot ope pat t er an398rafk30omiuii B | is 450 Kadamm, wiked) ;of Ahfl carban catomar CXROKwer

| 6Br NOS:  C, 560. Sﬂflubrﬁkyﬂ Aox Nof 3-60 2arbbip Widehs, Qral@éxﬁ%r&l atkyR&ifanM oB-126- 15

S 2 o Sty e Rl st s s g re R s i | o

to Tet. Lett. 10 @, Br, ORLERY NR'%RZ whiratR1pR? id Hirialkgl &f 1-6 catbay afords, 4ryd)or was

added to a sol f. 9

napht ho[ 2, 3- b] l’[’%ﬁ@ﬁ]h\gﬁg’ ?-d) Eﬁmg‘ ?‘r o?%ﬁ%r%é@)(éﬂ%%% ‘%@’ 0 P5 MO ous
hydrazine ( 1 ﬁﬂ‘)“ﬁﬁds @ftmwagbw Schmé)hﬂawa dtl%’f@)%ﬁ@%l%ﬁsmleweb’?@oﬁuah 85C
for 1 h. The reactHPR: 'f@r%ﬁekhrtlﬁes\/\@@ﬁmgﬁﬂofr@ﬂ 17€°a @@%drﬂﬁ&ﬁﬁ@htﬂf@ "B procedure

trated. Th d h t
P uent: ot her, PRGuEIn el b lohE Bedy AOpdT TR %%hoéws(ﬂeatfiwt‘“&%%t )
to provide thentqrct inelac eqpolemts afgn alkyhhialide sbfarmulaCX*Ri (where2%® 6a8dogeIRR
( DVBO- d6) ; aﬂ(?l éﬁ&dzﬁlalk l andwarmedltoHbomlih er@prx@Quc{cnﬂhe %lk@ated%sé? of ddd,
J = 8) 6, 1 Hz d, J 2
) 2ol 1 il .05 e i) b S e 5 RO M ope
pattern 4755( SEPAL, Maldpen, 4lks1 (I Q08 cabbiiptomby TN, S0%er M!rﬂ)loroéﬂtgl .algcay of 1k®r
C20ML5 NS o500 ks, o) adbo, 20 GRINGE 1S5 b Font, siftnf

2.72. 30 Exa
j 2_- Brono- 4- |9pwwmﬂcﬁmamwn@mmnmh. SpiteRl 4CL1Br.2OR't 'R 'pheno

xyl acetic aci dm@RhWheEH RYRAGEY 841@16@1-’5’&@1%&4 atcms @ryloPArhlyB SV a5l dettBupR &
stirred suspenS| n .35, of H‘?ﬁ%ﬁ\; carbonate (0.223 g, 1.61 mmol})

2- br onmo- 4- (9- bf% lfndgra htho(2 3- b] t hi ophen- 4-yl ) - 2-vi t r o- phenol
(0.400 g, @0789 nmollhe esners)M:fomula (. B, D is H, hak@om.Z0N? alyg) 9016 raton gpms,

F’CtT/ US?93102?ga®% QfalklP ltal,}?t he i eﬁCtHanleH‘ Rhyr g)fwg%t aﬂ?ﬁﬁi diOmya ey, @wt@r .
extracted wi et hy e. ica gel was added to.the ce an
the sol vent wa®eHd HW@&F ya‘§J E)réb&"lr oA Y( gitgo: YIB‘?/IE’U?% {ﬁf
et hyl act et at erarbon ptoms| alglsulfanyl,i pyridylsolfignyy ﬂeﬂ\labdmeyla/lldmmnsdiyisdlf@@l 305s g)
679 Thi | 0x05 10 1

. Thi s sol il §0p0°a%, (R ORR EIDLhee, ﬁ o) MR 6nt8 [%qrbégmgnsn%hgp

(2 mb) and tre a ue6u§ pot assi um

nol ). Aft@éf 28rafyh Wh’é Q%tR S H x%”@fle"fmh ‘H’W%‘t é‘@“\ﬁn eralipbht &), GHG(HHY ed
\(M tfd1 10% aﬂfeogﬁnidgolarsd) tenﬂ,@zémdgamylbl eCHeTH, (1 (Tban@tdaps dhase isoigor-iybd

sodi um sul fa cen and r st
et her: et her t ogﬁ 8&0{] °’i°hg§td 5‘8@8{%3 )aéhl & "tdéﬁg%‘%e%é?% gz% alkyl gﬁ%
mp 228-229C. NV BBy E B 33029) eh be) ransformgd Liptp theiHyarbgxylia a(:rd)analogs 2
5‘2) é H)7 515 04u§19 stJandara dm&ns"% af?or@%e(éiﬁiﬁbx ﬂc amgs of forfulal )B7D5i§ Igdgg
(0. 3'="6 B vangts sNyglky ot Liparbpn AT IR L I
i sot ope patt er n-GEBbdrd&idhy, (516510(we1@91%mr05&?1 (VXY ; of AnGlIcarbGal atomd, aralkByH

15Br 2N0SS: G, ﬁ?g gk){_l‘smgmg@ s cafft?onl a%&d mﬁ)suﬁa?agi pyﬁ%){lﬁ.lllﬁﬁyl N, N21X38

15 Exanpl e 25.

sol ution of codirestaylaming- cavbsulfwl.eY (s~ @Fﬁ/fdﬂ&ysﬁ— pTNB-rm th?Eﬁ Bnl% clld
(5.0 g) 30.1 mapk)oNd dartoR latthing abl lop BlatkyB OV Gs MogHARE i HL ditylioh 1@theap! (
125 m) Wa%S atoms, aralkyl, aryl, CH,(1H-imidazol-4-yl), CH,(3-1H-indolyl), CH,CH,(1,3-dioxo-

1,3-dihydro-isoindol-2-yl), = CH,CH,(1-ox0-1,3-dihydro-isoindol-2-yl), CH,(3-



20 refluxed with renoval of water using 3A nol ecular sieves for 17 h. The
solution was concentrated and dissolved in ether. The etherq gqioNt pggn was
washed with saturated sodi um bi carbonate, brine and concentrated to provide
the title cHPPSGHMESas a white solid (5.32 g, 98%: NWVR ( CDELIUSIHI020936. 7. 20
(m 5H), 4.47 (ddd, J =5, 6, 7 Hz, 1H), 3.78 (s, 3H), 3.14 (dd, J =5) 14
Hz, 1H)) 2.97 ( dd, J =7, 14 Hz)) 2.69 (d, J = 25 6Hz, | H}. Exanple 26.

| SI -2=j 4- Ni trobenzo, 1~-4-phenylbutvric ag@7d. ethyl ester To a cold (ice
bath) solution of commercially available (R)-2-hydroxy-4-phenyl 30

but t t hyl . Q. 60 : itrob d

38, armol &, 4 @Y CHCRERVE ihds Bh e Tk 5o BUROR B ST fest st o
anhydr ous t et r itjutie @fjugoanbdst irowhich ommddmbldmgﬂfvylenazxﬁdﬂqahmwwm:ad(G 05
m. 38.4 mmol egyd a%%dlgﬁlagmcﬁﬁie%’ edh @9@9 aféh 2ko40vER" y&rﬁa%me d(g&né BE,

i nternal terrperature I rring ne addi ti onal
hour at 4 - 5C love alcppal sketkas %@P@Wéwr%& THESRI S QP OReRS) HdemBartwed t o
stir at anbb entangimgpfesmataiCao (4OFC.SAldaySivelThecis aowuditibss way ealsce b eaplogad it he

S 11 ca gor OB B Bl il B30 Bher PR B B B R AE%@”
added and the SwreBaksequindentsdf a mingalzgisonshee Hidorishietc and tnwateogwisphed
(gradi ent (80! Fthout Wéo3QIREL §i2h &4 MEH Bek ex@ﬁxPéé' raﬁ‘&iﬁ TR rddth @em@%rahﬂ@ gitlhe

SR 5° 2% oHC. St Hsenbiely My, IV it mey B Eiplofied o eiged e dhowsy

J = 7THz, 2H), Bleﬁud}ﬁd (etster Jo aci@HransDrhatiod. ding 20 3RB))( MhesH)nclulle 2Bactihg the =

7H 3H): M5 [ (hhols ]aﬁnd[é\ﬂeﬁ# f%la (I%ﬁ%ﬁh%ﬁ@ml Bofe’ mokr)e fqalvliieﬁg orf%ron

~- ~4- phenvlbutvrlc suspensi on o
cyani de (0. 1764 r@vﬁeomﬁsvwchlﬁrl%@@mmora@hﬁﬁ@r 7@&@&50%5@%@@& ane or
sol ution of ( Sjoze Mm&@m&h&&zmkdbr&m%winba&w hdid a0 te P oﬁébﬁinore

(3.86g, 10.8 n_absol.ut t 8 Lover erip

0.5 hours. Af {Tgﬁr%lstl AR gl ﬁms ‘%ﬁ’d’gﬂgg%ﬁ%degg r%)’\eﬁj\xgsm\f#o én déﬁdp?lﬂ% ‘?’n§5| de
was di | ut ed wi t:a:rb«vcate@ﬁcfémdieamagctfnmgde Wi 178°@ 19 §0°€; lopd rascinbrsr inglan equivaldrie
organi cs were ﬁmnafbhﬁ:@ le{\b,tﬁalde%rﬁalmsmne amenpeeﬁwr@scmnwoqoqm ned, silica

gel (60 nL) was add nd ol've The r was flash
chr omat ogr aphed, ﬁ%engh d |%HP"1§ iplgasD Fg %&@ol%‘zn?&dh%é?
acetate) and thlterrsohrylarﬁr:ﬂkylenerocbfaseﬂ halbperh ative o€ 1t® cgibue atones, ON, Ilewer

4735 - 'a. 1o m PIGROARY, gty X i P Spitohl nil, dbisutas ol fis 217
[ a] 25D 20 78°32‘3°rh%[°‘11® @Blﬁ@lfwl evedsulianylndt I%Nz@methylarmno ethylsulfanyl; Yis
~Rl - 2-[2. 6- Di bHOKM: Br,(ORHSWIPNR'R?, ditieed RY,I R Nia[Ht 41Rf1 of 1-6 carbon atoms, aryl or

2. 3- bIthlophen enNvas pi.an cid t est 2

Di et hyl azodi car %]k%yl a? t&e(? 6)2%?% ﬁﬁyl L7d i %n%vé;{sm§§d@8f£? gk}‘lralen% &r dle'?'yl
stirred, room Wik @nmh)'ﬂsellfgwlwﬂtﬁhymhowhwfd|(BrﬂarrBthl»0(19aﬂ§lr - Aydrew Tet

3- di met hyI naphwp[l’&s% bl]4t7|7‘11QBdibe£le4le|1 bn@'&?rﬂfdrc mdPRr&dy ug.haleilxts:lo'? A Akali, maad

() oenyt i o KB 5 A3 Staﬁ% & THA APl S e

sol uti on was héamglphospharmteBﬁthmtlofb’atnhulzi ()}q 8,30 ih H Upaingemocﬂl‘i nglkyloofr d)coSm
tenperat ur e, n]%%k 4}%1%1&% Grithe S §U hUth% W té]kﬁtd?gf e sﬁa| Ca

30 nmL) was added e reaction mxture was co centra e

adsorbat e was 1OW&5Rerineranksyloalkamheld -¢ easbon aems, cﬂr%l&%)ét“h‘é‘? alkyg;p]{y]yl 8t étéat e)
to provide thecdrbdn aomg)rmgumthnglﬁ rm\_vhsdlﬁnﬁloizll‘dN(d]mzﬁx Bmnifo-§thylsultangl! 47 75C:

NVR ( DMSO- 8 = 7 Fg
7 73 (d, JS’(E)Z Hﬁ % Qﬁ‘d%& ?@? gvg]iere EZ) ? a_{k)‘_‘zc? l(éj{;ﬂ:éon?atg§w(a{mldorl_i)):
8, 7) 1 H) 1 H)tlkylzmssmkﬁtqm BHz R° is athy] 0711§Ear7b024tC(m E5b{$,0r ©).11 (dd) J =

7, 6 Hz, 1H), 1 1% prkdk of f&ﬁmﬁﬁ 1331)@; ) halo n2d}1@\/a12§10 &% 1435
PCTI US99/ 10209 69 1 10m§:_dd§( g %L g

1.60 (d, J = 13PH. &y ar ABK: sFphpgste 2K¥bPbY éﬁ%[ %P‘r‘?mfoﬁb’zd%'ﬂ 702
(70%) 704 (7sperﬂuaﬁﬂmzaﬂeoxy Afial-6 dadblon . atbros, GAMARSBBO3 SilkyGulfadyl 26T, 146,

330, N 090 clgnd rggbﬂgﬁu@} lﬁﬁn%’e %T}‘l' 20 Ml KRS Byt ¥ is

t ho[ 2. 3- bl t hi oﬁh%ﬂiﬂﬁpﬁ@‘nokl 13 aﬁl@rf—%rdbuéﬁicaﬂs)d@lﬂ@e@male@@a%ﬁ fm
hydroxide (1 N, 2.00 nL) 2.00 mmol) was added to a 10 stirred solution of
(R -2-[2, 6-dibrono-4-(9-brono-2)

3-di net hyl - napht ho[ 2, 3b] t hi ophen- 4-yl ) - phenoxy] 3- phenyl - propi onic acid

nmet hyl ester (0.699 g, 0.99 mol) in THF ( 12 nml)/methanol (7nmL). After 3h
the solution was concentrated, diluted with water ( 100 nL) and acidified
with 10% aqueous HCI. The solid was filtered, washed with water and
triturated with petroleumether and dried in vacuo to provide the title



15 conpound as a white solid (0.645 g, 94%: [a] D25=+14.29 (8.75 ng/ L
CHC13); NWR (DVBSO-d6); b 8.19 (d, J 8 Hz) 1 H, 7 66 (ddfg NovF 2B 7) 1
Hz, 1H), 7.61 (s) 2H)) 7.52 (ddd, J 8) 7, 1 Hz. J = 8Hz, 1
Hy, 7.38-7WO99(6d$3s5H), 5.27 (t, J =7 Hz, 1 H), 3. 37 (dd llQil‘/U 941&2091 H)
3.28 (dd, 14, 7 Hz) 1 H, 2.43 (s, 3H)) 1.59 (s,3H); M (+FAB): 3 brom ne
i sotope pattern 686 (20%, 688 (75%, 690 20 (75%) 692 (25%; Anal. Calc.
for C29H21Br303S: C) 50,53, H, 3.07, N 03$0. Found: C, 50.04, H, 3.11, N,
0. 05. Exanpl e 30.
!25R) ; 2 E:Za(?l-(? -%Bagléy S%I'stﬁg ?rb(ﬁ]) 3R e teactan With D41 réxq'op %sp ont b Hiester of E)rml? 2 !
2, 6-di br ono- 44&%)@%?93(86)61(%@ﬂylaﬂapbhb(GZM]atmemallgyll Jarph&hdd alkyl. o800 g,
0.554 mmol)) ga v, I Y4 0 831
Oéhel n@ﬁﬁy Eﬂh l-nﬁ) & ﬁfo%@megnh@hla)ﬁc 4R al(eft}rs d?%ﬁ'ﬁlﬁ%g%z% S H

mmol) and trip I ne ene
was added di ethﬁkPlge%tQ&h A 8b ICW@“G@WSPYHLmaBYSMOnﬁD‘IS)yH s%lk)dtOfroom
30 tenperabur 4-®¢&boapais] N, Wwek Gerfiuotialiy/ | UAReNy & cueycamotnragm z&hmm;s}pher e.

The reaction mxtur ed at_refl for r irring
at anbi ent ter%[é %V%@fa&?f’e%ﬁ ﬂgu%asrg ﬁgg(nr] dat #gnng tp?] gy]v\uggaé'lp utl\z W th
di et hyl et her dan@lhﬂ@tmfv@dllwfml sY is HaCheBr, ARl SR NBﬁRs wiere R’ eRoveH , and
the adsorbat e JW@$of | é%ﬁb@@ﬁt@ﬂ@ta?ﬂro@ 1,(W3k 29, 0e Fgfkl’ U %Ik?%t/ retaogne

chloride) to provide a wh 81 94’ | ution of
ST LOR) o o B gy e ST of Do s S 0 Chipder e otelibne) (s
nm.) was added oftheadismaols: Redctidrisqforaf repiotvasss iQym Mitcimobu Senthesis N981). 42B). L,

0. 498 N%{t er}@? cma%%té%égéﬁ@%/e%h?ﬁ%&%8&1 { RealHIR! 1}1c19&c°(c9]1‘@' o?&n@r& room

terrperature STIrTF eSOV ents ware
resi due was c r@tﬁllweﬂ% akyhal 1 carben aepryg azpdicatzoxidete gliestasysdelb @l ori ¢

acid. Diethyl d@&mrazws.ara&i@m: @ﬂdm@é;ir@;sylsiﬂoaxrcmﬁexﬁﬂe rﬁ'nﬂubﬁbs otr hxﬂoffeWﬂloRahaseS

hak | | th b
rere Shaken el R SRR S B PR R SRR B o 0
white sol il8 ((dxezlfﬂetypr Q‘B%benmczmmlmsa)tcmwa(m&gm@fmm I(BC()@JZ(B‘C%
(broads)lH , 8.20 (d, J =8 Hz, 1 H, 7.75 (s, 7.67 (ddd, J =

8) 7, 1 Hz, 5.02 J=_7 $3
V62 (s, 3H), %hea hé ?«mhpapﬁ%@a)wdn@@%?masomﬂzmﬁﬁ@%ﬁaﬁ% "R bbe
pattern) 609.H, (a’BlQ%of 166l darBon( atar®, , arAit g, &—yll,azﬁ(lslzm@qfoo,f 164 sarbof 2bffs) chi i

| ut VS
reasur ed mass PEOECHLYEGeutE SaRRIRLGHERAG of fimb HPQIRIRGAR: i@ 9?“8"4@2@
17Br 3CBS: 20) 45boB atops) withgn aMlehJaiemf formglm R CIE O . igalkylpf 1- ch@'on R§oNEs, 38.
g-gl E>2<3-Fg| g glgryl aralkyl) under standard conditions. : hol - Y on

I OMMD 3 e - 4- eno

xy] - 4- phenyl - but yr| ?saﬁclx_gfxc ?)Céd iasqfﬁ 8* H)rm(]f%p(lfq Wigw! Ihaloge:nm?ﬁ\'i1 aﬂky\f ot P
2, 6- di br ono- 44((9calalp@rarmm$3 aaLlohrﬂbylhyllronKthhb{nge:&w pikyrafdph earhory atpmphENo |
(Exanpl e 9) aﬂkﬂv&%@ﬁ‘ﬁfo%aﬂ! MR Rt ﬁ@'cﬁrb()ﬁ)aro%ish)(ﬁﬂ&&% rﬂrr@hﬁﬁyiéulit&HﬂYJfalt@) 20

176 177, o] coBppEsy St s S ARt Brrst by U o

(broad s) lH HOQ@IHBT, 8R215R'dd}tR R3 wheB‘¢ R?, RlisH, a]]:yH)fl -8 cifbo(laton&H)lry] Br 67

ddd, J = 8, 6 é

s 725 (m )h@‘i%@% -3 1 gk@g}lso}ds ?arbgrhamg“é'—ig—‘élk}%l gs’m{p‘ @T)H%)
2.72 (M 1H)) 12 gubensjtomp)E is 28025"“(% pysformeg intp gheirphpsphomic(acidagpiozs M] )
3 br om ne lsotu@iag SOABAETCERdiTaR 16 39K, thagaés hOfiB0acidd o féranid (1 796 137&6340%
é‘nig N @MB&@%GQM% at%r:‘)’ns aryl, ar:?lk}hI xg OX 15?-1'] logeh aﬂ(y] o?

| R) - 2- (2. 6 D| br&)cmbab tomlsy GNp Jdves peiifiwetoalkyl, rwlpjxwmf(lzﬁibatblonmmpmemlldexﬂ :
phenoxyl - 4- ph?xﬂr alQHEMga!nglg £ifg P&?&ﬁ\r Qnls! Oépylsu rldylsulfa %enol

2, 6-di br ono- 4- br ohp- | met h Eht ho
(Exanpl e 9) aﬁ‘a“ gtiyylamingyeihyispifanyl; bLny N§| eé‘t*\sfc rrtﬂ’é +27)
according to ftalkgl pf dbGesdtbon abdmdasipt araB@l; Wi P@ HQIR*ds H, dlidB /olD 176 <dBorl 87

(9.929 35 2 8 Hz
1)) 7. 73°05) Holngyghai] g#“’%%%%%@f fe %r%é?to&nﬁoﬂ%@ Jué ooty
7.32-7.28 (m tEHmayalsppe cn\mbg@mswh@s Lbcrebovs:. menvoned Py p ey @5991165@2@9 7.20
(m 3H) 5.02 (d, J =6Hz, 1 H. 2.99-2.86 (m 1 H), 2.75-2.65 (m 1 H))
2.45 (s, 3H), 2.30-2.20 (m 2H), 1.61 (s, 3H): M5 (+FAB): [M+]) 3 brom ne
i sotope pattern, 700 (30%, 702 ( 100%, 704 (90%, 706 (55%; Anal. Calc.
for C30H23Br3@3S: C, 51.23, H 3.30, N, 0.00. Found: C, 51.33, H 3.33) N,
0.29. 5 Exanple 33.

(R)-2-f2.6-di brono-4- (2. 3-di met h~pl ~enyl sul f an~- napht ho[ 2. 3- 12] t h~phen- 4- vl
) phenozcyl - 3-vhen5~l - r~opionic acid Prepared from

o 1 2 1. T N N A N




15 (m 1H), 7.03-7.00 (m 2H}) 5.22 (t) J =7 Hz, IH), 3.37-3.28 (m 2H})
2.39 (s, 3H), 1.62 (s) 3H); M5 (El): [Mf], 2 brom ne isotqpeNo@tsern, 716 (
10%, 718 (20%, 720 ( 10%; Anal. Calc. for C35H26Br203S2: C) 58.50, H,
3.65, N OMIDYYG¢idnd: C, 58.77, H, 3.94, N, 0.16. 20 ExanpPEl/835/1¢309

)-2-[ ~L6- Di br ono- 4- (2, 3-di net hyl - 9- phenvl sul f anyl ~n_apht hoj 2, 3- bl t hi ophen- 4
phenoxvl ; propi onic acid Prepared from

2, 6-di brono-4- (2, 3-di met hyl - 9- phenyl sul f agyl - napht ho[ 2, 3b] t hi ophen-4-yl)-ph
enol (Exanmple 13) and and comrercially avail abl e net hyI (S) (- )25 | actate

“Cooreing 0 e A AR el gl o TRER 205 8125 ©
COH), 8. 43 ( dIClor=sulBuridzacidlin M)ajer WidQor (v.st,thtl-@ ¢o-Jol Gt FuchSas(THiF Bt tenperatutes- 7. 50
(m 2H), 7.23% %Hggé m3£d))> 160‘&43 gz}[e&gﬁveg‘}%a@ s Q%&S’cﬁl&;rﬁtma}*}be A@ ed! F

2.40 (s, 3H),
broni ne i sot og@ °§f§?tt‘€‘1" ﬁboveme'(tme Fliesigr 6‘21201611%@60““@!941 5@% tOA Thesg| c.

BOBSCZ9H52§Y ﬁIO\/GB&dZ e l&ctlﬁétlgl éli) kphodicAhid Nestf} &H)fonﬁolur( ith oo @ mdrB mlag3, N,
2. 2. 6- Di br omd- L6 5 Sros- HERYFS Bt Horde Ry @ﬁ%ﬁmﬁ% 8 (.9
b]thi o hen-4- ypqmperwtwm]twsnph@m mgllanmuw e@ﬁmd@brmm@@m@éth acidhat 0°C
di br ono- 4- ( 9- kb 80°; B dTBE Mdle: r%olﬂpécﬁlwdn& tﬁnﬁé{hyfm%'lbbdnﬁdc or mmethyls:] liodide in

napht ho[ 2 hen- 4- e 19 aval | abl e
et hyl ES) (- )313%@5%@3%¥H%>8$#Féfafl?:l°‘§‘ﬁ§?fn%6@&i??18 abr ng@&séW)\gélm%
solid: Optl0 r aholaf éjivalen2 Gitthdid i¢didedinl Bytiding ol quibhise®)at téxiyber{tmys fidim60°dd) ; 8
841(d J—gzp‘zc 1 H) 7.84 (dd) J = 3) 1 Hz. 2H), 770(d J =7 Hz)
7.43-7.3 5.89 (t , 3.77 (t, J =
7 Hz) 4H), 3.66 (sTthatersgf Bra'me&a)(lmlﬁy)leﬂoha(l%genlﬁNsﬁi Q»qutyyatoms
[C((a:\/HHl) +% d3 braggi ﬂ@allyﬂo'hm%i >ggtstar nhal&g@(%@?ﬁ of7gﬁ2£(9c&@%}é at31¥16 R AwerRVE,
cul at e Sa mssS Ml a
moasur ot mace PBETER8L Ak 3P I bbod Al Beipil M SR s [t -6
C33H28Br 3NG4 S:catbpn Biomsg pryiulfanydpyridylsuifamy], ththwwylmmeth%ulfanssﬁY in)
212, 6. D br on 4 b o by 2 o Aol b 425 B B R T PR 5 5
AR T AN RN A R A A OR
di br ono- 4- (9 Hmidaeel3t-pigt hy CHA3nGI-phiolyiln- 4-GH;CH(hykarashdihgdra, m’imb:]ol diydphen- 4
I henol a I
m);t %ylo ester ( (@’g?n%%lég% %ga(lzéﬁ(?f% @X;QB gtoré? (F;éggsn%rog% EEHEQ& &g#m%@%b%%l | ow
solid: [a] 205/ [their mlrsarsﬁar(bwl@@sldr?@mﬂian of forrpuia (1gyy/Bi quﬁé{ dxplogep, €Ng2 (d)
J = 8 HZ 1 H)alkyT'oB@-ﬁ(c&:boﬂH)omiaﬁ)a éﬂﬁlkyghﬂuo 7}(45'1-1{, Malokeh] alkyd. &¥11-6 Ghrbdn = 4

7 7 1) siy by il oty ISy i Sbon i Bt ot |
attern, 696 (Bedsplfandg of 11@@%car B A0ENY, 8oy lpul xl(mq@dylsmfwyl N:.N f or
s

c2' gHZ‘éEV 3m4%’1€éthyl§)uré$‘k{ﬂyﬂsulfﬁ:yl3ﬂs3ﬁl ), Br, OR', BRINHR'R?, Wik OR), RE iSHES) N,
a

R)8 2-12. @ﬁﬁ’ﬂrﬂf k§s2bpp atoms: Ak oh FAIh ShEONH: R3 sl alwl elalshicatrn. 330
] '25 h:j ob?gpm 44@o‘mphmﬂ1qok,\alry13€?b(eﬂylhu¢nzopit¢qh):. CHy G tH udwbd y, aCH jGH (M -0x0- 1,3- hen
| -
yl ) - phenol (@’d% ﬁ%fégﬁgﬁd&ﬁé%rBﬁh rcl;%{lf/s g ﬁbﬂ%&g@g&gﬁ%gﬁ%eggﬂ}mﬁgp
ter (Exanpl eng;‘j%b@mqag gaé agh, aSREthancd o | d

MR ( DMSO- d6) ;etfandidt @mipbratdst rixapivip) frdrirDPC&lZ)O"(Cd J = 8 HZ 1H)) 35 7.70(s)

"0 72508 oy 5% {ely fk“)caf%@% #653 & S0 3. Bl Byl 2l

Hz, 2H), 2.55 a(kyl of lmm|mnsaryl7@aljsyn NV X2 ps- Hptimlagee odliy) 291 -6 carbon
atoms, CN, lower perfluoroalkyl, alkoxy of 1-6 carbon atoms, aralkoxy, nitro,
alkylsulfanyl of 1-6 carbon atoms, arylsulfanyl, pyridylsulfanyl, 2-N,N-
dimethylamino-ethylsulfanyl; Y is H, Cl, Br, OR', SR', NR'R?, where R', R? is H,

35  alky] of 1-6 carbon atoms, aryl or aralkyl; W is CO,H; R® is H, alky!l of 1-6 carbon
atoms, aralkyl, aryl, CH,(1H-imidazol-4-yl), CH,(3-1H-indolyl), CH,CH,(1,3-dioxo-

1.
L
N

J
pa
b
2,
4-
e
2
7



J =7 Hz. 4H)) 1.63(s, 3H), 1.02 (t, J =7 Hz, 6H) IVB[(+)FAB] [M+ H +
m z 758) 3brom ne isotope pattern, 758(25%, 760(80% 64(3 %
689( 100%; Anal HPLC, Prinmesphere 5C 18 col um, el uent 6% gg%og | e
for 15 m nWYRL/4IAHi cated 97. 8%purity; H gh Resol ution MB ( %?

Cal cul ated Sanmple 5 Mass: 759.95556 for forrmula C33H31NO3Br3 as [M+ H],
Measured Mass 759. 97370 nmass deviation: 18.14 mmu. Exanple 38.

f ~- Br ono- 4- (9- br ono- 2 3-di met hvl - nana hn- ¢hol.2
3-blthio,then-4-vll-~-nitro-nhenoxYl 10 3-phenyl -propionic acid Prepared

fromof 2-br OHP?] 8rob{59i'ﬁ’80122 - di @%hm';peraehth@h%d?o x’@];itntabml r‘an CH,(3-

4-yl)-2-nit h d,
el byl Lon Lo Sl S il and Lol 2 e L oL

SOI id: np 2432t%hfula NYRB( DR HEdgen8CNl, alR(l c(flfll’-@ad'bsn atbhf)s, agl,28alkq, Rl&o(Xd J

= 3 Hz, | 7 68
(m 1H), AR §g‘§?gm§ %ﬁﬁ(‘f‘dl %Eomﬁ F&S s, ot fffz“z"r ﬁi %1?77%591’&(
5.28 5 22 (52t)cada0ﬂ 8pns, arappoxy3 niten, SaIQHSl(lf@P)’IZHf i-g. 80PN algms: eszlfarle)

2.46 (s, ;;lyri%gaalfﬂl(f@m%em FAilsulfdnfar omined | €9! @re ERLtSRN 653)

655 637 SQH%R% e g CH I Ok e eyt St ;s ot
3- di net hvl - napBONSIQH, SCONH(CdrphéN &R® isiH) aﬁryl 96Rr6apfbopheuoms Stadyl,1 aryl,
2-1sopropyl - 4(fIH(?Hqﬁﬁdﬁ$lm’g{)]”apf{¥ﬁg?H3{n@él§ '0 *U?HQ!H(*I 'dlo)&hﬁﬁmg%?b'“ a

manner simlar roce H??B ere was_ obt al ned
from 3-i soi¥ opyPingrlZnylsi CHLdAl-0%0-d, 3gd‘h)1%°'550 W\I—@iﬁ%‘?’y?@éﬂ@)@ ioR Ay |
chloride (I .@). rrtms kBunSopm@ioh, caN, Iblcclacmﬁﬂsljshécbmmm g@anda2d dmehsds to effect

2, 3-di net hyl - 5- hen Ith|o he e I orlde

m) 18.2 mmol)C bo aﬁﬁ%‘ nbr?&f%yaf%naeﬂugﬁl ”%fté%] (Tlhé[%eh khofl? enccl:oﬁ'pound
as a dark red @nver(l@ the gid twamnashvarvaﬂsacsl@ndseetha witto ope %mpreemolpmquwa@atsl on.
In a manner sigp {harddsRed AMik OLAMHEE 8n Qhis RotgBhe iftfide SirfiRoria thh@E SoMR Sof

O emeyl 15D ety iy rorid Ry nine nd s inpopipnitlen Meshogh & grvae

met hanone (6. Bhgearbdky8c miolipcludeoreanting rskidrapiti wah (08¢ 4r mhore 9Bolamerujvalean cbf

t hyl hi
700" N (DB PSSy weR G SRR e cRReyk o behiegls %Sﬁ"i?gkg)

(s) 1 H) 8. 4zsotv§nt g_uchbas drchdoro thaq_q,.Dc orofgrm or §§:trty,ln th)'; sir@.fu%ls ch

g g?:A( S, 2H) &mﬁ&e({ Nby 1wd1n§ &ﬂa]( Sam&lnl)ts G.O 6D (t@ 03H) molar| Qqﬁldale[ﬁﬂ) .of St ep
ceti Ci

21 500 opyA% 4. eyiiprmamisy OSHREHGH 2oy s SHbRiyFid ipplude recting ssid |

manner simil araCtddeh@wmrmelmﬂgf QUIB@%@@Y@@CXBF@EO@"H%M@ Qﬁ/a'eth@!éitfﬁlﬁ ned

from 2-i sopropy mére( Aofdr ngﬂ&x& omayg}la}di%&zambidmllﬂpb@mt&bwlsalvaheym@h 40. 5

She i oo o ohiora e R it i at ol s B GO 5 20 (2.
1 H), 8.00 10 7.96 Thd)phthdls of farduta dp: BmD BHY, hmozen(eN eyl Qf -6 qagept et ,
1H), 2.40 4s, {9‘% a@?’érai@o n’ﬂ;%);é s r(zﬁogteﬁk%kylloﬂ @s(momtom& €n3 10%%“ c

acid 2-isopropy thio
ester In a marbseiucspalkylaplkeyy ohd- ?)Fé%%’&ilﬂ‘?é“sofarﬁiaﬂbl Ritrgg ﬂl@f%}fafwj o hepe was
obt ai ned from @éwhiaorAs; iagylsulfanyl, pyridylsulfanyl, 2-N,N-dimethylamino-ethylsulfanyl; Y is

0. 0 67 ot y iy BRCISR, NIERO WG R B8 {REPIRN, o s ot Mo 3o - 3
mmol ), and rretamg!ksdn@ rshSocm @bCQIBbﬁL lated with |ase cnpoimanalar equitelents ebki d

g g) 42"')g gij?l&‘fQ & B, O whétk XW"S@ Br 621N 4Ad il émc%rﬁﬂorz 437
(8] 20 1 o4 el dujvaleqis é ag%(aﬁ'%%m Zaerae i §Otagg4jmr paeigtanel

i soners); MS( Ep}otic[sbitnt stclbaoDiMTetoi fotdhe nixetes @f fiormtiG6(14:6B, DAnd, .halogerc. f or
C25H23Br 02S: c‘CN,6 ﬁlkgflof l1_96 étar}?o% atwns.oar%) 'areﬁﬁ"i.ngiiro.ck Q‘?’I'{?Zh)aldgenﬁaﬂ?ﬁ ’ofl\h-60' 06.
carbon atoms, CN, lower perfluoroalkyl, alkoxy of 1-6 carbon atoms, aralkoxy, nitro,
35 alkylsulfanyl of 1-6 carbon atoms, arylsulfanyl, pyridylsulfanyl, 2-N,N-



25 Step 4 2-1sonroovl-4-19-brono- 2. 3-di met hvl - nanht hof

2. 3bLt hi ~nhen-4-vl)-phenol In a manner simlar to the proceldter%Voanrrpl e
49, Step 5, there was obtained fromacetic acid

2-i sopr opy| W@-9%9143% ono- 2, 3- di net hyl - napht ho[ 2, 3- b] t hi ophenF&T{HSP/H@0pheny|
ester (0.39 g, 0.83 mol ), aqueous potassium hydroxide ( 1.0 nmL of a 1 N
solution) 1.0 mmol ), tetrahydrofuran ( 14 nL)) and nethanol (8.5 nlL) there
was obtained the title corrpound as a creamjsolid (0.35 g) 99%: (DWVSO d6):
S9.56 (s, 1 H) 8.17 (d, H))7647b0(ddd)1H) 753752(d,1H},

Y 2 an éddd)d gy fian ¥ 1s 8 615 O 8k Ao vl Rl .
PCT/ US99/ 10209 alky 1d6 cabipn atyme Eryl:or Pmk]yl W lebrrRﬁ:e H;Jois $pe Qat t er n)

212142- 1126H A2a|99 Cal CAltEﬁ'étn@%B"t?elcﬁlB@hc Geid Rni@A dnddgs o B rmiYa (ﬂ] Go. Dnguﬁd G,

2- Br ono- 4- f 9- b?“%‘lf\i%e“zC%SGML?Pk?CHQ%?‘H@FQW BrakylopiHenX s {i. yhalpzen aleyb | -

hn enol ToI a sm@ﬁmbnmomﬁ %N lower perﬂuoroalkyl[ alkoxy of 1-6 carbon atoms, aralkox
2-1sopropyl -4 r et hy p p p Eﬂﬁ
(0.35 g) 0.81 g’ﬁ“’ 8@&’3 lasgﬁu?n Aé‘"{:%?‘a?‘t"n?’ Zaéggl’lmé’? Eﬁrm%ﬁfla)‘% h%e al
acetic acid ( Mﬂ eylanae- e@dh@@nal StoisHli ©h Bt O o nel\T(?U{OSths Rb. 19'7lsrﬁml )

i gdglt aci a: ?Cigllksil (&fQ:c-Sjcérbtgn Brofks) argllr SUMIBE; Bt is' CONH, enp@rﬁt WEA- of A6 carbc|>n .
addi ti ona of L BE L C r as
After stirri ngalgfn r%{S‘#}’ gt(hﬁé"?‘%lz&fﬁl)tﬁgzég}gf ﬁﬁé@f%ﬁﬂiﬂg@xw th a
smal | anmoub® ofl, 3eﬁlhmrelmdioirﬁ1yb) sulGRCH, Anaxadi Btmh?;ﬂrmsolmdmhﬂqﬂ) ( l(OHz(BrL)

The white soli Eqiégpbsééan%can@neaw;ﬁarﬂltméan%eg}%'fo te soI . (ﬂg' ZB

fly
water and drie he title conpoun
g, 98%: np |5gﬂ§@2t§N( e o § carBoratonys, agyl, Hr;?kyl anigg X ds Hwa‘PS‘H} alkyl of
(7. 66- 7. 6l | |(_Dm) 1- 6H)2a,rbo71 A6mg,. A8, (om)ar pérffluoréalRl, (aﬂcoxﬂ off)1-6 éarbdn (ati)mps\l )aH]ko
septet,
brom ne i sot opém% tz{l@ u? 2@%2 s‘”bggw%gé arylgggm(fi%p ”dyiﬁfgjznﬁcazl k for
C23H20Br 208 cdmmymvnwethws le I@H)cﬁl ﬁau@&' gR' EPQRW wiere R 8R? B)H 0. 03.
20 Exanpl e 4~. axfd)ofl- 68ar§5rpémm§ ArRIKDE 3V is CN; R5 is H, alkyl of 1-6 carbon atoms,

3- di met h~- napht hgﬁygp%ﬁ {; he“ éllz?l' T S90S M dolyl), CHLCH,(1,3-dioxo-13-

enoxy~- 3=phenyf'#
(2R = 2-12- Br iyt )B) $Idljcri‘hflhexoll Aitjidoo]Dirglob] iy, IHENpyridpl)) E625
I sopropyl _- phego;o} O?B?hﬁo |re£)é'eﬂts tﬁﬂ'&hﬁﬁétg tﬁ@ﬁﬁ%h@e&}tﬁfxaﬁﬁc %5@65% the

simlar tothe edure re was .obtal ne

2- br ono- 4- % CSOBl%%&Pf %SWP%W %Ctbtﬂsma@ﬁﬁ?éﬁatwnmluc& TEAYPE &Sy | phe
nol (0.36 g OsaYchrﬁmntr)carbb;S)lrc%exhyadﬁmwmﬁerpmemdrepmam edquivalents of trifleirdugbticest er
(0.19 g, i .

di et hyl azodl ca }m ea%ndq?gr%'}p‘gg%n@ Qﬁu %QC&BPE y rildrll'(;;g grrﬁig%?gago%%nﬁ%m as( 4.0
nm) in an oil a%%e(dB@@PﬂﬁWFeMalBl% frome69°Gttp d20°6hpound as a white solid
(0.27 g, 56%: (Dlvsﬁxdiﬁ}nleﬁanglogﬁoi(fdmtﬂaﬂh B./D 10H; l@ﬂoécm CH, 4ty o?l@ca?boﬁllo (m

2H), 7. 40-

2. 74075 20, A eer S o8RO FipdRe 8 8E s Sibod B3N 08 ower
2_ NOV 2002 CVQJ@QU.@'QdBﬂ mkﬁggll -6 AP atdds, 3H)1)k02y 451(-@“@”@154133!{)41@ 1-6
singlets, 3H Ea?ﬁcﬁitét&ﬂél 1?19%5' }m%ﬁ dZ:N ﬁ‘?tln(rﬁ:ii‘@laﬁhﬂgét%]&lfaﬁﬂ Y is

|
SR oo b ol e tf?%m§R2 SRR it REerie B 8sd o616, SBeHoms YL - | 5Qp

r oRvl phenoxy! - @ajhe W ELCNpROBIH)alkgl 6fci-@ carbon atoms, aralkyl, aryl, CH,(1H-imidazol-
30 4-yl), CH,(3-1H-indolyl), CH,CH,(1,3-dioxo-1,3-dihydro-isoindol-2-yl), CH,CH,(1-
oxo-1,3-dihydro-isoindol-2-yl), CH,(3-pyridyl); E is S or O) can be converted to the

tetrazoles of formula (Iq: B, D is H, halogen, CN, alkyl of 1-6 carbon atoms, aryl,

aralkyl, nitro; X is H, halogen, alkyl of 1-6 carbon atoms, CN, lower perfluoroalkyl,

alkoxy of 1-6 carbon atoms, aralkoxy, nitro, alkylsulfanyl of 1-6 carbon atoms,

35 arylsulfanyl, pyridylsulfanyl, 2-N,N-dimethylamino-ethylsulfanyl; Y is H, Cl, Br,

OR', SR', NR'R?, where R', R* is H, alkyl of 1-6 carbon atoms, aryl or aralkyl; W is



In a manner simlar to the procedure of Exanple 49, Step 7) there was

obtai ned from

(2R) - 2- ( 2- br onp- 4- ( 9- br omo- 2, 3- di met hyl - napht ho[ 2, 3- b) t hi cbhdBYa2?1 - 6i sopr
opy!l - phenoX¥Q 2981 #33enyl - propi oni ¢ acid nethyl ester (0.26 gECUSY/1988dI ), 10
aqueous potassium hydroxide ( 1.1 nL of a 1 N solution, 1.1 mmol},
tetrahydrofuran (6 cnL,)) and nmethanol (2 nlL) the title conpound as a white
solid (0.23 g, 68%: Opt. Rot. [a]25/D =-488.9 (9.970 ng/ L, CHC13);
(DVBO-d6): 8 13.1 (broad s) 1 H)) 8.19 (d) 1 H, 7.68-7.62 (m 1 H),

7.53-7.44 (m . 40-7,.3 {..35-7. . f1.29:.7. 23
2H)) 5.00 (m 321‘%&%%535 Fs%&f&ﬁ f‘?%"?“@?‘g‘%‘_' (“‘Eﬁ?kég%r?ﬁ Pryg i (two
singl ets) 3H, CBi(3tlHeindoblyl)sCribCE),jl.3dBRodnitdihydm-isomdolsi-pll &2B,CHH -oxo-

tati i Yy : . _ _ Ak
ok o bt (T e LN PSRN O sy a0
C, 58.91, H 4.%th oR¢ op mue rfguivalenis f76imeqlaylalurpigumppndy ongy or Mpremakas| e
41. (R - 2-{54- (Quivalents of trimethylsily! azide in a suitable solvent such as benzene or toluene at
3-d et 2%: 62?3%@%‘%?3%@ fBReBot %' k20T $ihRivel), SR biclon can be
(R) - 2- T 4- ( 2. 3-TEACERdt With-pneagsHnere ola- aguivRients Hf ranamoniym 2zjdg gp riogyitablg solvent
ohenoxy, ] - 325 sphieaydimBhPRirRRintic A€ icthpBiRatuies raSiEfrorh BOEC iHayB0eC, Sinilar to the
procedure of Exanple 49, Step 6) there was obtained from
4- (2, 3-di net hy§chwm®io[ 2, 3- b] t hi ophen-4-yl)-2-isopropyl - g:ghenol (0.30 g,
0.87 mmol ), (S)-2-hydroxy-3-phenyl propionic acid, nethyl ter (0.62 g, 3.5
dhi neX0.91 g) 3.5 tnnol), diethyl azddi carfboxyl ate

( d anhydrous benzene (7.0 nL} in g bat h (85C)
for 18 h the title cogpouRd as a yellow oil (0.18 g, 41,9 : 8
8.40 (s) 1 H), 7. 9@ H) ) 50-7.20 (m) 6H)) 7.20-7
7.00-6.80 (m 2H), 5.20 (ty 1
) A

nmol ), triphenyl phos
(0.54 nL) 3.5 mmol),

.65 and 3.63 (two s, , IX
isomers), 3.30-3.20 (m 3 (s . 3H)) 1.15
doubl ets) 3H) rotatiohs 's , 1.05 (two doublets) 3H, S
i soners). WD 99/ 61435 [_7 ‘ 2 NOV 2002 PCTI LI S991 10209 St ¢ip
H L2-f 4- 12, 3- Di met Ml _»aplf hof X 3- bl t hi ophen-4- 1 Y E
- 2-1 soRropyl - nhenoxvl - 3phenvl -propionic acid In a manner simlar to the
procedure of Exanple 49, St F@ 7, there was obtained from (R)-Z-{Ig)(Z)
3-di net hyl - napht ho[ 2, 3-b] t t{ phen-4-yl)-2-isopropyl - phenoxy] - 3S
phenyl - prqpi oni ¢ agj . ast er I oky S ium
Ry oxi e 100, 71 . ARl Y of tne Sorfhas b iR by P QUERI 1O GESE, 1
and met hanol (prepared hyhbe foliopingmatyadi dha Phenaknet formplei(l: B Iy oHg halegen,
(DVBO-d6) : 8 IEN18k{I06f0RE rbod dhms, Saryll3 afatkyl, Initdy, X7is49, Galdgen] diflyl of . B6- 7. 29

7H), 7.28-7.22 7.10-7. . : 07
0075 o 57  shieh sl Sxttayvef penduoiy{ Bhcofflos 13 odh Al Uikl nit)” (M
i somers), |.53ukyisglfanyd1 oft wob sicalport gforsy arpiswfanghal pyrisiyissifany), 12-M6Nand
okt oo LAl Apyaloner g o i St ol 1

; nal . . ; . . = . ., ~ounda: \
75.71, H 6.2 ,kYN)?? {7.6632%0*15‘0@%6%% ﬁﬁgfy?‘zpmsﬁfif%)ﬁaé%ﬁﬁcif-g(‘@%?‘l?rﬂf- 3 g
i met hyl - nanht hndlarZeqivalentshofi dipithen (dis)jihetBylsigdaride sat kgmperautres ranging from -

| - 3-ph e i.oni id Steprd. 2- Sec- - A - napht hof

oS bl 1 opher S 8 fBpi el o P ldings Ceabe e nszota WBEGIPA hgp" O
Exanpl e 49, Streqlariequivalepts ofgrbrommthipselidingrlefdinng dprepyred pecgrding tjthe methgd (3. 0
% » 14-h4dmml ] d@lzaai}re%.,bégfgegm% h@QO%B3M41!9er4eebe§ig% a@ditﬂemngsugh as (0
et ranedron . - , . V]I €S). e a ° ern. C.
1971, 455- 460?‘?‘&%&%‘1%9?“ oA 8‘Fl°a§“°(°’ ai%&“ﬁ‘?{a%i%’.agg‘ﬁﬁ%rf’ﬂ 'ﬁ%l,ﬁiﬁ’ﬁﬁ%‘l‘ HWR%ﬂ?‘F{ﬁm de
(2 drops), 2, 3egiavidehiyd cinpoends,df formuh@n R’ {s3(Rs 9-5-thezelidine?.p-dias; Bi B(is V)

hlorid . . | eRe: RhlQf |
8”02'62 é),l .{thog\%gs(ﬁﬂ.?gl?l\)l)mf1-%%11%9'3%#%?5&@1,%51@’1, 8iS; KMisof, 1 hGogeR Zut) an

hout further "purificatjon., In a manper
similar to thefdroeabon Boms C@c;?fﬁré’cﬁg’.or@ﬁ%’ﬂ) a&oxy H’gﬁeé 6RO RS, %E?’Fyom
(2- benzyl 24, 5-fiiréreaikylsulfdhybfien63earbon (aborss c adylsuifhnyd; npytidpiyifanhengIN,Met hano
ne (6.2 g) 15.8 rnnol), boron tribromde (7.1 nL) 74.8 mwol ), and net hyl ene
30 chloride (54 nL) the title conpound as a solid (2.34 g, 419%: MNMS(El):
[ Mi] 360. Step 2 2-Bronp-4-(9-brono-2. 3-di net hvl - napht hof 2, 3-1 ~hi o
h~yl | - 6-sec-buyvl - hp enol In a manner simlar to the procedure of Exanple
39. Step 6) there was obtained 35 from
2-sec-butyl -4-(2, 3-di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-phenol (2.34 Q)
6.5



1 2 NOV 2012 WD 991 61435 PCT/ US99/10209 _78 mmol), bromne (0.69 nL, 13
nmol ), potassium acetate (6.4 g, 65 nmol ), and gl aci al acet cw (65 m)
the title conmpound as a solid (0.63 g, 19%: MS(El): [l\/Hr])1 %ig? bhe

i sot ope patWerws14816 (50%, 518 (100%, 520 (55% . 5 Step BCTMRSHH10209

1-2-1"' 2-Brono- 4-19-brono- 2. 3-di net hyl - napht ho[ 2. 3-bl thio
hen-4-vl)-6-sec-butt hp enoxY]-3- en ~~1-p~Lpionic acid In a manner simlar
to the procedure of Exanple 49, Step 6, thlere was obt ai ned from

2- br onp- 4- (9- br ono- 2, 3- di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-6-sec-butyl 10

phenol (0.63 g, 1.2 mmol) - 2- ydro - -p yd propi,ani c aci d meth I
ester (0.44 g)d@cﬁlylrﬁ?ﬂ}oﬁ)”)’)t]ﬁ?ﬁ?é I’bﬁ’o 8%8%@ &lﬁg H‘“rfﬁl )
di et hyl azodi cazﬂhd»}?h@toe:b(oﬁa&&lsnhﬂé&adalkm‘pE)sS and).anhydr ous benzene (2. 4 m.)

ot rom Lemner atureyfak o IS Rofo AARL 9 BP0 WBLER, KRS PR Yt ou

further purification.

roce
Step 7) there sagongiamad. ned. aralkyk oiwo; &) isoH{ balsgm@ﬁad 051t garborz)noms CN,
3- di et hyl snanbtvhﬁﬁe%ﬂ&r&lm | ABRG T 4-6/dat b awﬁéola}a\nkoxghﬁmxm Bn mﬂ*r@rom 0

nic acid nethyl ester t assi um hydr oxi

&t o a1 R AT wlf%nwfﬁym?e%ﬁh%ﬁ effylpipine-ciis 3@ Shanol
(2.5 L) the tHiCe Bmmiuaﬁ ,ASR IR odere(R', RS igH, 4894 of MB(d@rYan 4tdfng,)ard or
brom ne isoto t for
20 C33H30Br 208 alE}@ ERS GCél" be ;eé&d “@ﬁ%“%ép'{?‘—?’e ﬁ’gg‘r (éq‘ﬁgagérﬁs o MX}QGJfﬁ
0.03. Exanple diert- WLQ]I‘ﬁ dxethylphosporarmdate in THF at room temperature followed by

2- Br 0~0- 4-1(09- pedaition 2of3ob BE otk xﬂaazhfcljmf/aaexﬁs lf t ineraRhRFobénid -Bidean\doshenoxy

3-ph ~~1- 4..5: di net .
L ohen o yi 1 APERUBRS ol sl Y IRl RAeRENEK B aohh Bhllesier 1988 1% 1o
the procedure ¥#) Exdﬁpﬁ ¢heqghosgatspdigyters toé rfermuda (IsbRAiInBEOX@dM),; B. D is H,
3- et hyl - p- ani siafo E'(g\‘(a'i’kﬁog) 62:Zrb2>nr£f6?1|15 a@l‘gagﬁ‘lhﬁﬁ% 8 is 19X@H1¥denchk@rdede

2.7 n, 30.5
2, 3-di met hyl -5 P '3 | FPMENHE¥PHe (3.6
( lnggﬁ%w Bionis by R TSR 5 e yoms sk
m_) 30. 5 ol )nitrandlkaRbifayDud rst b:yrbemeat@hsl onnytbalfényl7 pyriiylstifenyt,i 24NN-

d 8 15Qof
A R T
2H), 2.26 (s, f -6geartyan, atapg, aryl of grafkyl Bpg)S o p?mﬂf GBS mal
Calc. for QSHB&@@ted@uﬂcﬁxem,mdrB nﬁl£4 ulNalerﬁs rod’?ﬂbﬂ’tchcxcﬁ)n a/Suitd¥le sblverf- 72)

(0 9% %5 el D R RSO O

to the pr@dedus &, dtalogﬁlarﬁfiﬂealkﬂ of 3t parpon @théﬁeamhgr@bxlanwedﬁ fsobh halogen,
(2-benzyl - 4, 5- zﬂi&y‘l‘%ﬁ‘h% c&rbbrpﬁiﬂ:ﬁﬂ &N bweBp&tifidrbaltty IMaiKaRYX bt Abe RYbba EIhanone

gﬁ| (1)r|gdelg (755”“”“#}63}’% i ﬁ%‘iy IB%SSM ééf%%" §%5’I“15d “(&Wf‘ggl éﬁ}gb’lnﬁ%ﬁ%@o—de) 8

9.49 (s, 1 H) NB-dime(tylanfinépthyBuldsiy(;d isiH KL, B7 OR', 6R', NRIR}, wheASR(,’ id H),
ch?rpl( 22( 1?"') ?Ag( Eﬁ]T@hf PR c (ug%l_&?%ﬁ-rﬁ' MG FaR1"8iSodd) 8 6. 94, 3H), 2.73-2.52

e pheno]s of formula (Ir: B, D is H, halogen, CN, alkyl of 1-6 carbon atoms,

aryl, aralkyl, nitro; X is H, halogen, alkyl of 1-6 carbon atoms, CN, lower

perfluoroalkyl, alkoxy of 1-6 carbon atoms, aralkoxy, nitro, alkylsulfanyl of 1-6

carbon atoms, arylsulfanyl, pyridylsulfanyl, 2-N,N-dimethylamino-ethylsulfanyl: Y is

H, Cl, Br, OR', SR', NR'R? where R', R* is H, alkyl of 1-6 carbon atoms, aryl or

30  aralkyl: Eis S or O) can be transformed to the carboxylic acids of formula (Is: R* is

C(CH,),CO,H; B, D is H, halogen, CN, alkyl of 1-6 carbon atoms, aryl, aralkyl, nitro;

X is H, halogen, alkyl of 1-6 carbon atoms. CN, lower perfluoroalkyl, alkoxy of 1-6

carbon atoms, aralkoxy, nitro, alkylsulfanyl of 1-6 carbon atoms, arylsulfanyl,

pyridylsuifanyl, 2-N,N-dimethylamino-ethylsulfanyl; Y is H, Cl, Br, OR', SR/,

35 NR'R? where R', R?is H, alkyl of 1-6 carbon atoms, aryl or aralkyl; E is S or O) by

treatment of the phenols with two or more molar equivalents of solid sodium hydroxide



rotational isoners)) 2.40 (s. 3H)) 1.62 (s, 3H), 1.15 (t) 3H); MS(El): [M]
332. 10 Step 3 (R)-2-f2-Brono-4-(9-brono-2.3-di neth 1-nanhtshpfigdy wthlo hp
en-4-, ~~| | - 6et h~phenoxy] - 3- phenyl - propi oni ¢ acid nmethyl ester In a nanner
sinilar t o Wh@/de¥cedure of Exanple 39, Step 6, there was BBUVHFE&%®rom
2-et hyl -4- (2, 3-di et hyl - napht ho[ 2, 3-b] t hi ophen-4-yl)-phenol (2.6 g) 7.8
nmmol ), bromne (0.83 nL, 15.7 nmol ), potassium acetate (7.7 g, 78.5 mol),
and gl acial 15 acetic acid (78 nm.) the tighe conpound as a solid (0.73 g),
whi ch was used without further purification. In a rranner simlar to the
procedure of E(x@ﬁr;rr@le 49, Step 6) there was obtajned fro

2- br ono- 4- ( 9- HPEAKED by e st WTE g A2 enis lﬁ’fthidﬁﬁ%‘?’lora? Ymethgl-2prRpanYhenol
(0.73 g, 1.5 rmmdh)/dra(eS)Hlibmysdnmqf-aaarghmksmf@mtm ehiale hldo seradshay bolesit.er

0.54 g, 3.0 20
<(1I| et hyl azodi car bwt?atpg&zddpg@aﬁhﬁg?%p%lﬂ% I!{q“&%hg %ﬁh@ mc?gsl) (c:aarrlbzoé1 atoT% 0
mL) at room t eiperdtlbyle nitsr X tajh B#logn 159 §:6 gatgon pOWBOGMS) lowsrg. 19

(d. 1 H, %6 e(fnnoraalwl,, alkoBAof 128 chulbbs GRSy, ndrﬁ'lﬂloﬂy shif@! @lky®ultéhyl -032]- 69H)
5.09 and 5.01 ationa

rotational i SOC%@IQQ) d“ff 4‘9’ l%“?égyl( BY |‘Sé‘§0 ‘%ﬁ gMN%‘P%@?ISWO ?tgﬂ%’é&g})l v
2.78-2.50 25 (Ho@hlBrx OR', ABX NRIR ‘emberet) R*ds &2 adydl of 1 43cartonoatems, 3yl or

rotational i SO&FBIE)%LE ls'Lsfb? A%n e %ns(f&‘ﬁ%d% H&a:tf Qm hg&'égf E&ﬂﬁﬁr@& )R*1;509

and 1.07 (two ati'onal isoners) fp
r ono- 4- ( 9- br orﬁ:ﬁé:}étﬂzﬁeﬁhpl‘s Hapaiogss. €N 2‘31 bllq Hi wb%atﬁm aryl, aragkyBitro;
et h~phenoxyl Sthnhﬁlogenpmm ofhi-6 cagbofl atoinsa Oy NO®Er Sdrifudraslk{yiQalktne oF psedure

f Ex | e 49 th t 2-b 4-
S i met hyl - nafATREr9usy MRS RARY AlNGHable OF L Gand HGHR: s gmfon. c
acid methyl edwddylsgfapyl, g2W@3ﬂ¢fhﬂFl)L)nOaﬁ§fDé‘w sn)ﬂDtYassﬁbnﬂhy@Ifm@%le $R1.3 nL

of ‘a 1 N sol UNR'R?, whete 2)1)5}1@11{ yRBY (edatioRhtdifls, ryllot Jaralkyk B i\ Yr 08¢ W O
99/ 61 435 PCT/ US99/ 1 020 e _conpound as a

pal e yel | ow sdi*FEe bwﬁg orggg mo Wﬂ%é‘s 0@ arg?)@gacm?lagcl °m g1apne g
1H), 7.6S16m otkore 17151@5 Equ‘l&lf(ma onJId)a,smEm(ﬂﬁt burpxidédn)a Qit3ie éo’t}/erﬁ H}c,h aRTmF- 2. 50
(conmplex m ABX pat’ﬂh@ggé o?sl_gf fogmﬁg’(lﬁrﬁj I?ISAH' o‘g?réOSCN 3‘;_%)'1 ogtl %tdf.gﬁﬂladonis '09

|soners)) 1.58 and H, rotat |ona

(two t, 3 H) rdtlatradRds ni‘%%r?ér i5) | H Meglogegy yalkyl N -6 Zapopnptamsi SOV ofsver
patter n) 635 (péﬁ%oroa@&? UROO DY 16639ar()6r2%qm9°nﬁlilk0)@a| fitrof alkyleOltz2bBrF 2008S: C,

ESI 522 J 4 ! ]cgrbon atog'n %lfﬁ?ﬁal p)gl: %%H%hﬁ[&dﬁ%erh%w%o e?hylmw?l ¥is 4. 10

3- b]t)~c ﬁ@n A\E) By, p&o$6n\NR&1er3md§/bR igHp labkyl pf prbogsrtoniatoras iay! Srep 1
(2Rl - 2- 14- (9- BedilD: 2 i3S Gk Rtchy be m@a klﬁ’til?a ﬁhymbky earBodid heid ekie P& foRRWE Pheno

| ~3=ph | - f.e
b7 ocedure o BEGIPIRIGHEO M@ 1 kPt L O bRaF B piegh R s 51 'of -6
4- (9- br ono- 2, Zaromatoms) torefond ﬁm[eﬂpﬂobfmpbﬁheBTDIyIH -tz @en sGSr alpyll ofplhénol

Eg gg g, 0.67 cmeh)at%nﬁsf)sx,gnA;mﬁ%Ohwo?%cg,@qmyhasgeﬂ' m&gpoﬁ@'sﬂzmt@m R¥hns e8her

di et hyl azéél cé?‘ﬁ?j')&?@{oéoaél’@’l 68“-FH?BIa)"msaﬁﬁ‘“%ﬂ’fbiy’éﬁrezj?kﬂﬁﬂ%éﬂé’f(b(’0 L)
in an oil bat hm(o@ﬁ)@)oxﬁsomyﬂsuﬁaﬁryllﬂib&ndylstxlfmyZOZ NNRd iy laina-aokyilsutfag0) Yds (0. 15

389 11 7.4 2
7 40. /030 (m mdé') Pa 8%7 %%( E&R%ﬁ%eéﬁ X fsgn% gff2[%6) agb g%“’é”%g"’?ﬁ v
H)) 5.27 (t) =aratyyl; Bisfoordhindershe ¢andisions afihe tMifsugoly Reastions (Gorad reviswrsee s)
3.40-3.20 (M RldMitdurdbu (9§mh€ald)19§1 4&2?)S)rh3|d)beréeile'?a ansﬂnéeeas%ry(tbweéombl ets)

3H, rotati,gnal /i soner
i soners). 3 teN‘?u{‘% ﬁ%ﬁ"?'@‘"ﬁ?’gﬁﬁni o5 “Iﬂg‘?rgfoll?\fleqwé{ﬁlﬁ?‘ﬁd’? azalgﬁtﬂa% lh‘gﬁ H“ en- 4-
r~l)-2-isoproRomd hesiarbbx@laghdireyier prucip| &snldmthy«tl alzotlmaxzboxm:ne\easr gliisoprapyl t 0

t he procedure

(2R) - 2-[ 4- ( 9- ba?{)drlm @&giag rérle?dt °§fe°2a%‘ﬁi°ho 3%?"’%1 p %"’zi“@ﬁ‘isﬁ*ﬁg% S8R &1 phe
noxy] - 3- phenyI‘UWBb’PBQFPB“‘am %S‘Wé‘? RyP!vens puch as diethy! gthery THF. rheBtens og €s

pot assi um hydrp@ngRrdwled fining ftondt -20°F 18 42010 temPefaturd¥nahging bt @oycinef ur an

(6 n), Dl\/ggmé Bq.gol (2 nm) the title conmpound as a white solid (0.14 g,
959%) : d? 13. 14 (broad s. lH) 8.18-8.15 (mIH, 7.64-7.58 (m

1H))748731(m 6H), 1 2 NOV 2~



WD 991 61435 PCT/ US99/ 10209 -81 7.30-7.22 (m 1 Hy, 7.11-7.04 (m) 2H),

6.90-6.85 (m 1 H)) 507 (m 1 H. 3.39-3.18 (M 3H)) 241 d zlz&z(two
singlets) 3H, rotational isonmers), 1.51 and |.49 (two si ngI 3

rotational WO/IS), 1.15 and 1.14 (two doublets) 3H, rot atPiCEF P9/} 03¢er s),
1.04 and 1.03 (two doublets, 3H) rotational isoners); MS(El): [M], 15
brom ne isotope pattern, 5721574; Anal. Calc. for C32H29Br03S: C, b7.01, H)
5.10) N) 0.00. Found: C, 67.19) H, 5.47, N5.0.03. Exanple 45.

(R -2-[2-Cvcl opentyl 4- (2. 3-di met hYl - na@ht hof 2. 3- bl t hi ophen- 4-Yl _| ~henoxyl -

310 ph ~~ d Step .1 12:B

t hi oghgz 3- \r/IOI)OI 3%)@?%(3%@%% ?Féq Rt ?r}z%f]h@ﬁmmfll(g%@gﬂ%r?é%oeﬁ sq}ijrlh}{ id
3-cycl opentyl - plkaho&l -6 carbowl atpBis;OR Gis alky) Bf irfotarbdRNmE9S)16e 8@n@reibBy avmlable
anhydrous et hxek A b%g%r@%aréhe f&ﬁpcmeeeaﬁy aﬂgmleoéalox byl i IR uksrs?u

27.2 mol) and formam de (2 drops) at roomtenperature un
ni t rogen. AfterS‘aé‘E‘qf?F‘i‘?fgﬁGF‘B?“ @ngmﬁns[ he reaction m xture was concentrat ed

lrjnr_l)der (rjedlﬁced pressuheestérrlﬁleffoaauldme BRD 1dlkﬁskmnogeg CN. QHtF/bgfnlbdlcaﬂbbﬁ lﬁdﬁls§132
and t ere )t .8 50! t| enz ene
(5.1 g, 25.0 dﬁe %tﬁ %d‘er 289'90%% ogeﬁI 0tfl ngv?‘%%%?‘f‘ae&f‘[z k’vp
25.0 mmol ) was P&l tP)ﬁ“%lhdalk% ofedt ¢agbrimitomyr @rakkexyt métno,salkylswthnplt of defm

t e{mer ?tz g B e rrfL ;)rcar&om atomeax?i%h“ﬁdyq)rpﬂ\ﬂﬂsﬂ%r YED-RIN- ameecrﬁmasﬁmef]rmsglfﬁ?h o
wat er X e die ot her
| ayer was washégnﬂwgé 6?; ﬁg m E‘m )ﬁboﬁ é‘éymﬂéﬁaf B O™ F”g!l BYi ne
(50 niL.). @ncerdkyht Ean Lnd&d) caedwcemsfm-esdlmehamd:dskufcfmmdgr(kpw ied (R)-

bl (48 ) 8o PR““S%%% a8 ??"e%’; ndOKPa Fg”‘ L5t R T g Ry o
7.08-7.02 (m 3#50 315éf17 he'@gefs vyl of lgacyrhon gipgns, GN4lpwsr gerflupsoatky, alkpxpef (s,
3H), 2.00-1. 85 1(gmcarBbh atoms8drali®xy,3ro, ﬂlkﬂéulﬂanﬁﬁoi( mé6 éddbon hiokd; hrdélfanyl, 2H) ;

VS( El M+ 404: Al f H28 749 8. v Q0.
FOl(Jnd) C[ 7]6 28y1’1 XL aaﬁlcaz:\ﬁl\b Orthcgdm é%l%ﬁlg ?Y 1s)HHCP§ Olﬂ %RQ

entyl -4-(215- leieRhywhemcaR«iﬁ oH2alBylnft 1he @mhemawnphexrybbr Felkyl; E is S or O) by
(2-benzyl -4, 5- diyepd E\Xﬂxda}médaam%ns@mﬂ include F4Er @Rﬁ@&é{ér &f&i@&&@n T WIEEWS or

nmet hanone (4. 8

-78C under n|t \ H10\113é§q%m:]%ﬂﬂsl %Ifrao garegfliaéﬁ %féﬁr%s ?‘%ég‘ﬁléu%%%ﬁw’e

tribromde (3. 601Md:r)ts or ¥\CpraBih8ib43J6 tw82r inoZe MNINen2aRZh REWAUSODHEOR0Hox3ine Gt
). Th b
ol ) e reagn}p%&d&%ag fig ¥R &d‘%nu@ é%palk%aﬁb%w fay 8 épctoﬁﬁm&i a%r o

for 22 h. The ut1on oure onto.a mxture of "I ce and wat er
and extracf8d RFempleyet myeffegithropboygmsntigned estgptogcit gnsfosmpuan leadjng:
washed tw ce WThésewadl@le réﬁaﬂg e este8 df fonela\isy Widarivoeor (e nivlar equlvalents of

Concentrat i on %{)]r%{en 'irx?rrgr%}ljc%) bgrrog %—?cwo%tdgﬁddlt‘?}dggh%gﬁhg A alg‘tty ER L] roE)rI;\ tgrﬁﬁeéﬁtueu M

et her: et hyl ace
78% : np 156- 188Cor mmusquelewsmd(@rormm)acxdsn426L(C§c1d14qp°ctp W3C( o or H)
7.46-7.41 (m Zdte /mdér 7 e%@wﬁl@ﬂltsl {iethlDPbtdinidd Hbs  Grfiemisi 10@@3 Zﬁb)

(5. 3ty WBCEl Flehoraneliend oy R 1828 Y 085, M oty 1Nf3°

10 0. 00. Foundmolr e&ﬂvﬂ&;ts Hthivgn #dideNin pyridise oBtqumolBine at temperatures from 60° to
(R -2-f2-C-cl op ?{;@W 4-12. 3-di met hyl - napht ho 2. 3-bl t hi ophen-4-yl; ~

enoxvl 3- phen ~~ progl onic acid _neth lﬁ ester 1n a nmanner Si mlar to the
procedure of Exanpl dhepitropheralsof {psmulgilraB peliOsild i H gr Br: X is H, halogen, alkyl

i gycl OIO)entyl éf (2, carua;hm&ixﬂmycﬂnmm bahaor3allm hlkewenm gakaonrat@ﬁwaradﬁbxfw g)
nmo Yy YL P aCI
nmol ), tri péu f)ﬁrﬁho%bﬁf"ﬁf@n}(l oﬁgl % 08 ?r@o&é rglsm?ﬁv a%r Mo fﬁévgyl ang ( 0 25
m) 1.6 mmol), darthylemnindebulsulbakshis HOR ). NRiRAnvisir¢ Rb&’His 86! bbt- 6 h
E“Z)e t '7t |92 ?8@?‘&%0@%«%5 li 6r %E(IQ S26¢ @) caﬂ@@alkﬁz@@@itﬁi@)lc oxsmgre“lﬁolﬁf)
1H)) 5.24 (dd,F ‘Val%“%f a8 Yé %‘Sal '\/{1‘},_&% ?fJP"é’E"s!a Ogé F%?ét‘?&%a?r Prslo?'ﬂgr%)
3.42-3.20 (m BHlkylf386 ¢srborBifpms 2arflRyl]). 830 With eren¢ramniengolar squingllents 6ft an3
.52, 11H) 35 alkali metal carbonate such as potassium carbonate in a polar aprotic solvent such as
DMF to afford the alkylated product of formula (Is: B is NO,; D is H or Br; X is H,



Step 4 (R)-2-f2-Cycl opentvl -4-(2.3-di net hyl - napht hof 2. 3-bl t hi o hn

en-4_-y] Lnhenox~~rl 25 3-phenyl-~,ropionic acid In a nmannef 2syow g0 to the
procedure of Exanple 49, Step 7) there was obtained from

( R) -2 [ 2. C)}&O@%@ﬁ?%ﬂ - 4- { 2 PCT/US99/10209

3-di net hyl - napht ho( 2, 3- b] t hi ophen- 4-yl) - phenoxy] - 3phenyl - propi oni ¢ aci d

nmet hyl ester (0.22 g, 0.41 nmol ), aqueous potassi um hydroxide (0.82 nL, of
a1l Nsolution, 0. 82mpl ) ) tetrahydrof.uggan ( 12 nL), and net hanol (4 30
m..) the title conmpound as a white solid (0.21 g, 95%: Opt. Rot. (a]25/D =

408 5 W, S i P S LRkt
5.03 and 5.07 @atoms, ddralkowy, roitrat i allipbulfaophept) 1-6. 88b& 1Atofum, &l=})l$ulﬁn388 and
2.37 (two si “%%@m@t‘a‘)& l 2}6’1@&9 ﬁﬂéﬁﬁoeﬁ?ls&lfﬁyl\@%s%wﬁﬂ

e
rotational isone cont al ni ng

two ringlets aB éillsﬁhalé‘ﬁﬁoﬁ B3 PB@WSO%&H of §'6¥F§lf55)‘5 Sy O &'B(SE‘}‘ eyl of N
520; Anal . fXal carbbwatofisMHridRIBRS: C, 78.43) H, 6.19) N, 0.00. Found: C.

1198, 4 530 N el SR Rl S

3- bl t hi ophen- 4 )’L of Bﬁd‘tﬂnlmﬂﬁ@rﬂbl‘@ﬂo er isHueyoal st ogkawyi @f &6i cartan goey, 1
IR)-2-f4-f2. 3- Ba%&?}’ﬁn ﬂh?l@&]fa@yﬁopl 6 carbon atoms arylsulfanyl, pyrldylsulfanyl 2-
ot e e s PO R GcEitHeOK BT SaSCH B AL v
obt ai ned ft@m of 1-6 carbon atoms, aryl or aralkyl; E is S or O; R* is alkyl of 1-6 carbon atoms,

1o o)) t“y%ﬂﬁ‘*&%@ﬁ@ﬁs@%%%fﬁhqﬁﬁﬁ‘csﬁ?ﬁé%%%ﬁm%@?ﬁ s @23 G g
mol ), 15 tri pﬁéﬁ préngsh ey agbonsatempyfpiNy o“tﬁf@ﬁ P?QEMI bbf?f/l # e
(0.36 nmL, 2.7 carody atcam aatkydr Qﬂ&oba]’kngDEar(ylléf nris) chiboR NatOrnk, la@fasmlféx?ﬂ 86C)
844 (s, 11y, DAg Hg’f LR Blflhfosh) léﬂ{aﬁi s R (RO G ©
(m 1H)) 61_296 RS R’ApH) alkylzaf (-6 rarbpp at0815561')’ et 8&%’1 & i34 & Q5R{ inaligipf 1%, 39

(s) 3H), 2.22 ¢/por3dtms %ra]-k@ (rRost %‘Zﬁlly &1@61:\(&@1% in gt@ymﬂ: ¥t 40l Ybo#94r

énng El)alg 01‘80& {%ﬁdrgzme and ontmonl?mne clay in elhanol at4(9[o 1%0 (l::ound ©) 76.53, H

(R)-2-(4-12. 3- D net Tiyd amiap hodtpdiddSeffotthulaglseR iANN|;)D 3. FerdBrned isyH,- ipheeexyl _3
- phenyl - propi oo HC1.§ Grboh M g{ﬁ%‘r?t@ &é:ﬂ(y‘i NgkdXy o5y & R3AEP! €

49, Step % there was obtal ned from
3- di net hyl apfﬂa)ﬁ@((g rggrg] alkyl gﬂf@g Y. of. )caQbon atoms, arylsulfanyl, pyridylsulfanyl, 2-

6- di et hyl - pheNQXyi]mapylemmoemlyE@llfmlcY&cIH,obR’eisRleIeER ewhé® F23Ryis 1, Ayl
ol ), aqueousp acgsfdng%m ?ﬁxeﬁ%ﬁ% s 5?9‘ Agl i gf gt 'l%nc':arlg) ngém{ﬁ!;m')
an

tetrahydrofura a a’vvhl
solid (0.19 g %)cmc@ﬁ alkylejed withopg pDmere g aonthle(ntsmf am@

g%l\/sg H;1|6)7 b51%>rr91u(a b@@plkgcolRWﬂergx% €S Brér Hidd R aikd of 11 cart?on4§o 5421038
() 319, 252 (e y@fﬂf@f@&w%ﬁ%@wa&emﬁﬁ Hlipstal atas'@?*?as 1' VO
991 61435 84 1pRadsivh 24rBGhakRAN| us@mama@gsmmt sudBahsc DMForo aBarHBEeGkylaBd
77.47, H 5. 87%mmnct%f909mumng s Borii®@d i & i df-0cfifen BBAYRA G0 HPLC

i ndi cates a maf or conponent
R) - 2- [ 4- (9- Hr ofFAlky19f cHﬁFéleaior‘i‘&th‘thOZBS %P% Hi kplegsnetkd of 1116 caronpspms,
ghenoryl n3- plheﬂyl 1owerQe 1o, koSl @if 116 Aabér Stome) airalkoxy nitro, alkyisulfanyl 0
cvcl opentyv 1
To 2-cycl cr?’poentgq ﬁ %fggngbﬁehlnﬁpmgpﬁ @?ﬁﬁ%&%? ﬂ%’ﬁ‘hﬂfaﬂﬁ'}“BW&Hﬁ?"yzz 8
g, 7.5 mmol) i larlhy@Rbu%RbWRdi nwherzR wiR’ JatHrdbnh efelnbevagitonratoms cayl or
nitrogen was agded:. @ iQmMbS©), #868 hikyPOh YW tdiSor( oS, malkyg %&m&kaﬂs chi e
reaction mxturega glacedlnth refrl g}ator éﬁ?r tion
was di |l uted antRUSETEFES inde) thiraropyy caﬁﬁl?e%'tg‘} EhVHPB KR ?Goﬁ@f‘ﬂ‘stte °ﬁ‘£!ﬂ19f 1.
The mi xt ure wasarsodyliaatiddoforthuldi(ist Byik NETHRYCO,H; R* is H or alkyl of 1-6 carbon
35 atoms; D is H or Br; X is H, halogen, alkyl of 1-6 carbon atoms, CN, lower
perfluoroalkyl, alkoxy of 1-6 carbon atoms, aralkoxy, nitro, alkylsulfanyl of 1-6



15 (500 nmL), and the diethyl ether |ayer was washed w th 5% aqueous
hydrochloric acid ( 100 nL), twice with water ( 100 nm), l?r2| n@v( 00 m))
and then dried (MgS 04). Concentration under reduced pressure g t he
title conpoMPdy@ig3am white solid (3.1 g, 98%: (DVSO d6): bPET/H899(182091H))
7.97 (d, 1H)) 7.47-7.43 (m 1H)) 7.38-7.36 (m) 2H), 7.28 (s, 1H), 7.19 (d,
2H), 3.14 (quintet, 1H)) 2.40 (s, 3H)) 2.37 (s, 3H) 1.99 20 1.91 (m 2H),
1.69-1.40 (m 6H), 1.56 (s, 3H); MS(El):.§M] 414; Anal. Calc. for
C27H26Q2S: C, 78.23, H, 6.32, N, 0.00. Found: C, 77.68, H, 6.39, N, 0.04.
Step2Acet|ca| fanvl I
2-cvel opent vI 4008 3PBsirygsy aBYné’?’HS}’( syiankl f D-dimeihylaminagthyisulianyds Yoisen, |
To acetic adi,dR', SR', NR'R? where R', R?is H, alkyl of 1-6 carbon atoms, aryl or aralkyl; E

2- cycl opent yl lés(gpé gl rgeagzﬂ %f”f"ene 253k &%gﬁ mﬁj@h émyd,a(gigmhe&%&f (2.9

g) 7.7 mol) in an dr ous orid
chl oride (66 rgns GHH%POHWF de qq&’éml*sé%i‘éﬁ ingihigh QRGPlempEesmeAnequdvalentseal akalir ogen
and cool edsto m&aacﬁydroxfabeucﬂees:stddam Aydebxide isumed i GaRE el 4 ¢BlVenghichand a

solution of 3 nhydr e chl oride
( 11 nl) was gr éa‘mdm \g’mp %g“’evmé"%wg"l é‘%dz”é’*h ACH xRy gft@g ?‘l%%g WH - 78C
for 45 min th@lqob@l@nem@emwsesqmmfmmﬁwW%te sodi um bi sul fate, and then
poured into vvgter (200 nL). The resulting m xture was extracted with

di et hyl ether ), and the diethyl ether |ayer was washed with water
and then brine. Concer@q;za:tsl on under reduced pressure and cgle2 NOV 2002 WO
991 61435 PCT/ US99/ 1020N-=.885 chr omat ography with petrol eum‘;i ar : et hyl
acetate (95:5) gave thg titde conmpound as a white solid (& 799 :
(CDC13): 8 8.28 (d) 1 .58-7.52 (m 2H), 7.39-7.34 (
H) 7.18 (dd, 1 H), 7.1# aRd 7.13 (d, 1 H). 3.18 (quintet,
3H), 2.40 (s, 3H), 2Bo® H, 1.7S-1.45 (m cont 8
8 5 1.60, 9H); MS(ElI): [ M] i ne i sotope pattern,

A, 7.29 (d, 1
N) 2.44 (s,

Calc. for C27H25Br02S: C) 6% 54+ )r—+N—6-68- Found: C, H,
4.96) N) 0.00. Step 3
2- Cvcl opent vl - 4-(9- bgom) |2 diNret hYl - napht hof 2. 3- bl t hi gphe s 10 To
acetic acid 2-cyclop T =4 (9- Br ono- 2, 3- di net hyl - napht Ho }thD(ophen

n

4-yl)-phenyl ester (2.7 g. 5.4 mmol) in tetrahydrofuran (88 mM®hand
met hanol (30 ni) at room tengerature was added dropw se an aqust
pot assi um hydroxide (6.5 nL of a 1 N solution, 6.5 mml). After 5 h the

reacti on m xture Wgarterizanitivas od mmd@;hjds@ﬂucwcfoﬁmﬂssgrm SJH%ﬂlerBlSUiﬂ- b&1g

resi due caonbi t h,,wat er an i di f. % a ueous
hyar oanl odp . BPafady e BudPing md £, fiecotfituddt of Rirtiole G BV Rl Bhé
et her (300 rrL)Cl\hndk!lI‘ﬂef ldﬁ@@fbpn a@qmrarylamky\bmumaxhedi,t halegenwiaiky! \ﬂétlefr and

g[)'me)g ug glag gog)carbgﬁ %ﬁﬁf CRt 10% Brora o8 3 HELOFHOMEmS, h.ﬁalkwi%moj o
(T 5 ¥Bi i DR s R 13]’91&?'13@) “r%zféf Oty fy) o kgl R B
6.93 (m ) alkyBé&f I- ﬁjcafboh-l)atoni& 4ﬂyl br sralk90 RSHY H, blk9Hof 6 con alorhd) chsbe 3H)

1.72-1.42 t Anal
Gal'o. For l%&%ﬁ%@% rali sl oo AR AL BRE APk £ D SO, G,
N, 0.04. StepG@N.2akylraf. b6 catboen Ay, ralkiyhetiigi X-indlphalpgme alkybif Hrép
en-4- 1~1_-2- emb@al@mslﬂn RRe@X pirfldofRakph falkoxy uﬁmmmrwonamﬂs nedlkydy, afidoer 1 n

a manner sim | éloBt %‘?{ erh%Felg'uflels% aﬁg(y?npl %ca.r%on aE Ef\rps aryl %P&ferzrllﬁylwﬁs Oﬁt ai ned

from

4- (9- br ono- 2, 3kl efet-fydarbon ahonkse fagy] ¢ biatkiyl; (ﬁohehl.znllq,'ll pf 2-Gyabapatomy)] vphgnol
(0.40 g, 89 (401 01N e lg 1 i I r
(048 o 207 § alfu' écﬁ%ﬁ\ﬁ?enhedgyﬁﬁééfsabzﬁd’geagénp szﬁl g glf.q'lfd ng%e t%g?&cm/ ackSif

di et hyl azodi céi"&&k‘i}? a@ﬂ@b cwr_ureszravgl -2 ﬁhma‘wn?&f@ssac%r%ﬁbaqeec .}
in an oil bat lacii @hdCvatepdt témferdiudefianging lfxennourpwmrmrcao ¥0°Ce solid (0.19 g,
34%: NWVR (DMBO-d6): 8 8.17 (d) 1 H), 7.647.59 (m 1H)) 7.45-7.40 (m 2H),
7.38-7.24 (m 5H), The ¢ommounds phformufp (IteBo @ is FRehalogam GV adkyd of 466 tarborNOV

2002 PCT/ US99/d3d0 Aryf niralie 1mt§> 3@195H241a( n 1allﬁyl 08 18 cabin Jedis, (ENWlower

LI 1k sﬁiuor%&zg IS ws@mtomf 2k, St 20 B e

6121614. 5 Step 5 fR)-2-14-f9- Br on- 2, 3-di met h, Y1- na~0~2y3- bl t hi op~gn- 4- -
ly )-?-c~~cl opentyl phenoxy] - 3- phen~- ~r opi oni c acid I'n a manner simlar to
the procedure of Exanple 49, Step 7, there was obtained from

(R -2-[4-(9-brono-2,

3-di et hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-2-cycl opentyl 10
phenoxy] - 3- phenyl - propi oni ¢ acid methyl ester (0.18 g, 0.30 nmol}, aqueous




pot assi um hydroxide (0.39 nL of a 1 N solution, 0.39 mmol ), tetrahydrofuran
(6 mb)) and nethanol (2 nL) the title conpound as a white io \p .15 g,
84% : NWVR (DMSO-d6): 8 13.12 (broad s) 1H)) 8.18-8.15 (m1 I-M 0647 58
(m 1H), 7.w2%s@2s(m 7H)) 7.10-7.04 (m 2H), 6.89-6.86 (RCTAEY9/1030910-5. 03
(m 1H), 3.32-3.18 15 (m 3H)) 2.40 (s, 3H), 1.90 (m 1 H, 1.76 (m 1H))
1.70-1.30 (mcontaining two singlets at S 1.51 and 1.50 (rotational
isoners), 9H); MS(-ESI): [MH) 1 brom neg4gsotope pattern, 597/599; Anal.
Calc, for C34H31Br03S: C, 68.1l, H 5.21, N, 0.00. Found: C) 68.10, H 5.31
) N 0.01. 20 Exanpl e 48.

lR);LZ-}‘)Z- grorrflkﬂlv(?slprl 3f$ =g0d arInhen s, m@fl%r%rahﬂﬂmbxshﬁi E::;;l of 1-6 carbon
en- X cycC nt ~~1- n pr | OnN~a

o bt oo 4| & G Y151 salRIE R Hedhi b -6 3Rp Bl s R HRapformeg o i
pent vl - phenol sﬁtfoae@gsfpemlobformﬁla(lu nis2;B,Dis H, halogen CN, alkyl of 1-6 carbon
2 cyc! opent yl -4 Ol Snilb R - RAGKL Nalke: ?JGté"ir&F{'ﬁBmé Nh&b&nO'

(2.0 g, 44rrm) dlpot Ssi um acet at e

acetic acid (6T ‘)VOW% gheryeldl-6 som0 %a@%}“ér 2 é)’lféﬁo of I&ﬂnﬁhu@gs Wéefe

sgl uL i on OI brmmgfas@{) a1 ot ) - %:auiaodmmwms ItaFyl@lrafa!]Wl }a%@:IHCaJ&Q (-godﬂ‘-ﬂon The
t hi ck reaction m xture i et.ic aci :
After stirri ng g’f) ai%rﬂ taéaflflsl ’ratﬁ %‘@I\@E 1% ?‘H@onr gtgg)tsfgﬂngnt‘%?lffé'g%@r%%ured
into water (5muwnbentsm@nmidmngo¢gema@ctem ﬂa@ﬂ@dp@momaﬂd ioli dichtoromethine r
(250 n), and ék@%eﬂrﬁr@s fhin 1tn )f}on?tﬁﬁf tc( G@QQ)r"ﬁePaccth@d GORRIEORG] &d haef g vere

washed tvm@e w th ‘water ?»ﬂ% 0{9 éb@%eunder reduced pressure and
chr omat ogrBphyCRPFAURS f38ing FAMLE E’rte@P‘TWF’reée (98:2), 35 foll owed by
trituation with petroleumether gave the title conpound as a white solid

1 2 NOV 2002 WO 99/Bk4@EnpRearidsUsd g1 dpestion8dre ys¢fup iy, tre3@9%) metmbolicB0isarde91C;
(DVSO-d6) : 8 ( (&b ( (m
2. 7.33 (d, Zﬁigd eg mgth'% rggistla!?te & h}]dé)zgl)gczn@é tf 1@2911{ Egsgéattﬁ )w% 596?? f
2.00-1.97 (m gose ‘I“%@“’l‘:%@' %ﬁ?mﬁﬂlf}‘ 5‘1“ 8‘?‘?““@?—&“ thasefors, P&‘[ﬂmﬂfﬂy QSCBHom ne
i sot ope palst erin theG28tn{ef68f) inhibition Of HPOX) diablss. (HRIYompduads ofGalsGnventitn fre
25281 205 GyschfiefiPh hbasfihPosce At n GRUASs e B3y g abbecdt 12 N 0.05.
(2R1- 2-f 2- Br ono- 4- %E br ono- 2. 3-di rrethvl napht hof 2. 3- b] t hi ophen-4-vl)-6cvcl o
pent ~~1- phenoxy! - 3§ 1RBIKH Qf;fPB’[BP'HHiP@ 'é‘b‘l‘ﬂ"er?ﬂ?%?l‘reéé?’e’l“h‘i’ﬁ réerseslapdin of
2- br ono- 4- ( 9- kinsulia-resistande e h glmnﬁﬁ vad Bstaa)hbﬂa‘dhmpkt@rbsémbt)ve&oﬁ:pemmmmentyI

- phenol ( r yl
ester (0. 6% tglé éVc%tl rl He tgﬁ% néﬁyﬁ?ﬁﬁﬁ pﬂgﬁﬁy‘%g) 3:81 i @o%géuresl ?Jﬁv E
anhydr ous benzléfwéur(ﬁzlﬁ? PltmofB’Bﬂquerrper ature under ni trogen was added
dropwi se di et hyl azodi carboxyl ate (0 52 m, 3.3 mmol). After 5 h at room

t emrper at ur e t Hehibbioh efgi-play3plivrihidd ehsutasrecabsw db@staptiisphdpebtidza gel and
chronmat ogr aphed i th pet.r o R Lo ¥ho hate () oyleldthe
title conpound : 0 K‘O El L f’..“l g %Hl‘h % % 0 ? -‘l HENVR (CDC13) 8
828(m1&§),758 47(m2H) 741736% : 25 (m 5H), 7.18
(m 1 H, 5.11 and Tisgpandadehamacalogicaliest piop éﬁaS§e§ém1§bublt@n re hgpayc 63
(two s, 3H rQ‘hx@ids@rﬂﬂ' prmerm’cﬁx)xg Usil-a3. sidsted1d, Gk phodpiblyrafd &fdecapdptidé t WO

ST St WA

MS(El): [M+], 124br bkﬁorm\dl 1961 dyresipmtesignes, BEOprock@vde, used and k30849 Pbt@tl {549 ;
Anal . Calchfq;neﬁ?%hmg Bighge. O 60.70, H 4.66) N, 0.00. Found: C) 60.31 )
H 4.64, N, 0.01."25 Step 3 12R1-2-f

ﬁ Si?gnpﬁeggp&r O 3- e . hﬂ{ﬁﬁs’ éfiatie%g}aggp wley rats (%%gﬁes Rlver 1
(2R)-2-[ 2-Dbr oriﬁﬂéstérﬂwf)ovmglﬂngmﬂ i gy ydaimaipdt drogt@dardoiodntahbe~(Pdrind)) aré- cycl

opentyl - phenoxs)écl.nﬂ%c grﬂr%ywaﬁgﬁ Eﬂ(ﬁcw lﬂ%%m b o‘?é:&)ﬁfma( lTQc Bverd® removedT™! )

in tetrahydrofuran nperat ure was
added dropi®i seandoyaskaddng &s&%ew/hwxwmeweee‘wg e é‘FS“alSlhmeﬂGP'G%q efhice 3. 0
mol ). Aft % 4n howgmnfeeapsu@a Aaid memm&mrh@enbra&mdseuﬁa@rasr&mf 6l by
pressure. e J.esidu i

aqueous 10% h%?yeé?'u‘” S%\it?e&ge g\uéi) $h°§¥¥§? ‘ra{ néon[ngg, g) §r1 ﬁ{jap }gol :vgna&é\”

filtered and washed vvlth wat er : net hanol (95:5).



WO 99161435 -88 1 2 NOV 29p2 PCTI US99110209 The solid was dried under a
vacuum at 50C for 18 h to yield the title conpound as a \V{g\l id (0.99
g) 100%: Opt. Rot. [a)25/D = +38.44 (9.624 ng/nm., MOH); ( O d6): 8
13.01 (broab®,143d), 8.19 (d, 1H), 7.67-7.62 (m 1H)) 7. 54PGT/OS9918309 9H) ,
4.92 (m 1H), 3.46 (m 1H), 3.34 (M 2H), 2.42 and 2.41 (two 5 singlets)
3H, rotational isoners), 1.99 (m 1 H) 1.98 (m 1 H, 1.72-1.27 (m
containing two s at 8 1.57 and 1.53 (rotakgonal isoners), 6H); M5(-ESI):
[MH ) 2 bromne isotope pattern, 675 (72%) 677 ( 100%) 679 (66%; Anal.
Calc. for C34H30Br2G3S: C) 60.19) H, 4.46, N), 0.00. Found: C) 59.53

4.35, N) -0. 04qonpgli@§(§wﬁ;rglyggma in two mouse models of non-insulin-dependent diabetes

( E) -2-f I4- I39éBrmelmL& 3{dbmpéw_l9mashtér&z{-&%—@ambthnB&ym,)Laviﬁi,dkmzwn.y~
phenoxvl - 3- 3- n_~<l -propi oRi c..aci . .

(o Benavi -4, 5 EREs Rt Renph R f B8, ol inlosy of te el ey Yoskeasiyd

met hanone To aPublispieasinen BB93yish diimstngdifigatians. silbe doied homogenategis tkred
enperature. uriey o sitoRAIUE By Te/TRANE UG CB Lol 8 eafliscdls (90058 and
NG et iyl £ OPREMTRRNGS: ALy SRTEm T AFCrIE & frardaiedehfo0d L etiioba.
The resul ting masted aedMESTId el metosBMes andisthalt vesitdesiist laydsperded hhdligldly (200

n.), and add 3 di 2yt | 4 | d
L ogen. - The IoEibgfpizad ol 1RISAL GLOPUE"ST %w%%@%em};c‘%ﬁwdir(
10.8 L, 2.5 SHAERS, JARMAEIIEN, HUBRIEOTARG T ABBNH WhomMoFbvEd GhdMho
m xture weg StTPCRA03tmMvOBdHzARIARR! 23 Ug/ml Idibeptin) 5 uENfl pepaadil AN SymUHEBWAS
extract e oncepER HYE PR preEiah 103l by thutel &a.dha TAR DR AT & ny!
ether (400 nl)appihgnadytfsey pioeitiyl. Erdien contenteie walcermashoy thi Plerdece
wat er (500 i) 1Cn§yn!1&§%j€ Fmdlbﬂdf%mé‘s%& tb@i'ﬂgt&ys,(a‘h% Bvide YALE aIhurBP all)stanBirdne (
ed (Na2s04). Concen d

1 L)) and then_dri \ n(?f,?_E ration under reduced pressure gave
the title conpdifficf Gremicyl&ia.Reckiod.dbls. 2 g) 8299: NVR (DVBO-d6): b 7.40 (s,
2H), 7.24-16.15 (m 3H), 7.06 (d, 2H)) 3.83 (s) 30 2H)) 3.70 (s) 3H, 2.28
(s) 3H)) 2.26 Msasughient df BIPags actiRitfy:. The malachNO\Gr&enriDi@s InGiyskte method,
PCTNS99110209 5 8RSkRRADyAr e PATAIN D RERRIZPS; Rabdlk OARvas used. An
en-4-~)-2. 6-di net h~ -phgno . . )

(2- Benzy! - 4, 5-iBPFRYERASSHN fQp ARemelay| amquatsnaf Heprganic phasphachyinabnaghean.

met hanone (25.1379;100%529 ek )adhpledafol vt mlatere adedr iy luegiefog heofidndmiolad ABtedtioh Was

pl aced undgr ni.t. nd - ! ib i de 221
ol ) was Dac B EE R eaE RLFA pb s Airosd BTehdeh “TRNSEabdut ks, 8
m xture was stsubsteate, &t dodegaphesphopepBdehcusiune symBaizsditly MaaSpeentnoedand@se.he
reaction m xturg) WerheSpdpiid€d TRDIYEPDY YRED &lopresioRdin@r todthl- 1 [H2€] 1158 agatalyRie

i xt th d. t 1 . L 1 i

ST ot e RSB ek i b opide dhpbprRilagh Shat PRBT IBRERUI 154, ner
( 1 L), and a tpwsioadesidure. ihe mictbsomiay fractidne(83(230al) it preirTheatasofebi l@endinl®
di et hyl t : | i i L),
and tKene(ﬁ’?éggk%‘%“é‘a’i‘?Y@E‘ﬁﬁ’é@ﬁ?‘?ﬁtcﬁﬁ“ﬁiﬁ’g‘éﬁfﬂgﬁﬁiébs'fe‘?lﬁfr bl 468 v L)
dark residue VHERES facicadibion @t i (RPUde g raie 101 W ghibliga) conceniration of 50
(2- b((anlzgl -94, )5-UM,FTBt éi;)ﬂll'rbfrdﬂéd)ﬂi’leV&e%:@HI) _-a( EKBLNBWBMQBIGR mﬁitétthqi)ﬂ]ﬁdl)&bi)h get han
one . I I .

) fétathie MRk, P B8RAalel AREBTRE iz Focs H3ARTERlmou

Adsor ption onto ica h romat ography er. et hyl
acet ate (90: 10¥ugjiavndded wiinidae thsalaphosprigerlaticageaption. Weinh praceads at37deg.C for

6790 NWR DV i o ln (BRSSPl adgliR ot Mo LSRR egh-O

7 37,28 (m iy mepdec s 0 shonping shagn o tMGTANTT Ly T ibplbe 51y

MS(El): (M] 38ient20orBisep o8 Agetts ©.45¢% dmdachjte green hydrochloride, 1 part 4.2%

, 2, 3-di met hvl - . hof =)t hd -4- = | z n To a
sol uti Ion of V4W%£%?n"§l%/@eﬁg%ﬁ?§%‘gzﬁ3yﬁﬁé (%%(gg'%?ﬂcgl?g@'&sﬁﬁgﬁgp%henol
(24.0 g, 72.2 Fnpreparhbyteiaddiren o200 ubMG/AM/Br tosehsirahined lfewed iy 33dddd
dropwi se azet i of i piyideibded(ferfbrife, withSor Withsel drugVEHe ddldeas hitsivedfto Hoveldpar

After 45 mn 25 at OC the. reactiaon Xt.ur S placed in the freezer for
18 b then renByBde L oF a0 bR T bl P chpdiinete e miled AT Lo
warmto roomtenperature. The reaction nuxture was poured onto water ( 1 L)
and acidified with 10% hydrochloric acid to a pH of 1. The resulting

m xture was extracted with diethyl ether ( 1 L), which was washed with 10%
hydrochloric acid ( 1 L), twice wwth water ( 1 L), brine (700 nL), and
dried 30 (MyS04). Concentration under reduced pressure and chromat ography
with petroleumether:ethyl acetate (97:3) gave the title conpound as a
creamsolid (22.4 g) 79%: NWR (CDC13 ): 8 8.26 (s, 1 H, 7.87 (d) 1 H)

— -~ — PN o~ o



1v0 99/61435 -9a 1 2 NOV 2002 PCTNS99/ 10209 Step 4 Acetic acid
4-19- brono- 2. 3-di net hvl - naht hof 2. 3-b)thio h,~ en-4-vl)-2. PZ*NHV:ﬁik nhen, 1

ester A solution of acet

4- (2, 3-di mavbyd61@apht ho[ 2, 3- b] t hi ophen-4-yl) -2, 6di net hyl

10.0 g, 26.7 mmol ) and f
nmet hyl ene chl oride (231
m xture was protected fr
nmol )
period of 50 mn.
bi sul f at e,
di et hyl et her.

brine) and then drled S04) .
®um et her : et hyl acetate (97: 3,
the title conpound as a white solid (6.7 g,
7. 60 3 d, Caculptiony  FHPAsesatiyidids, bas.edmn 2 potagium Bhosphiziel stapdas) curkep@re( s,
2.43 (s) bhessed dthnlotes o?PhospharZrelesediihimgl ploteid. S TedHom

R faur

chronatograph

1 H,
2H) ,
1 brom ne 15 i,s0t ope pat
63.58, H 4. 67‘"*“%& top, i 86”
a sol ution of
4-yl)-2,6-di nmet

n.) and ne‘toharf@Pce(nS@“qiﬂL?f %ﬁ P-Mao

pot assi um hydr@xipdends of thiZinféntidh. 2 1 N sol uti on,
roomtenperature the reaction m xture was placed in the freezer for

—rrUﬁTTﬂe—TTEETET‘aﬁH‘fTT@mEﬂﬁﬁﬁrﬁF3m'HI
S pot assEnampyelr oxi de 25 (41Cohnitolof a

1N

The reacti on was renpved
t enperature. More aqueou

ic acid

erric chloride (0.23 g,
m.) was placed at -78C
omlight and a so

4
S

454:  Anal

Sp@cetg 3bf 4ﬁ_ontr|9‘l

E%%a

559 :

- pRETYRI
1.4 mol)
under nitrogen.

guenched with di

NVR ( DVBO- d6)

for C24H2
Rpragetgg norgyt

17.2 mol).

96192081 (

in 5 anhydrous
The reaction
gtion of bromne ( 1.5 nL, 29.4
in anhydrous nethyl ene chloride (38 nL) was added dropw se over a
After 30 mn the reaction was
di | usingd anplatareager eMoleghiar t Bevigesyul tS?rﬁalem apdl ublankia aree propared el wi t h

qubbRipHéRdsh Stre@lipeactitity bRYEUMVEYedIgds hideSsed bl MhRIA! of

Concentration under reduced pressure and
then 95:5) gave

| ute sodi um

8 8.27 (d,
aEPTPasIe'VH

rOZ?;.C,
gistic
4-f 9- Br onp- 2. Jeghesspdrhyf PTiBghtabhidfi@es3usiigt BAS phlease46.08,) PROG Num't hg/lusetalhﬁnol

cfé%e%?ﬁn efrt]‘,‘S@ v%[u(:?opt gtng)ném%n@ m?\llhé/ci }5?)%95'} Q'g d?‘rH %,

To

20
A 200

¢ fRPRYiag Jﬁelva%eraddwedr wta sPpreseiedas
After 4 h at

18 h.
room

solution, 41.5 muol), te

added. The m xture was diTuted w tnowater (500

franydrof ur@n (50 nL))

and el (L

) aG0ma Ted W

m.) were
th 1 N

aqueous sol ution of hydr

OChl ori ¢ _a@pd, and ext |

acted Vg1 dretny

et her.

The di ethyl ether |ayer
(MgS04). Concentration u

was washed 2w ce wth

Ter (WU, ai

d dried

nder reduced pressure

jave a Jasgjaue Wil

ch was

adsorbed onto silica gel|

30 ChromaBogr aphy w

n petr@oelim et hel

. et hyl

acetate (97:3, then 95:5

) gave the2ditle conpo

ind as &5\l te T 04

ny solid

(5.5 g) 93%: NMR (CDCL3

Y 8 8. 41 09, 1F), 8. 1

5 (d, 138B)547. 64-7

54 (m 2H),

7.46-7.40 (rn, 1H)) 6.89

(s)y 2H). 304T (s, 3H

7 03 69,350, 1

60 (s, 3H);

MS(-ESI): [MH) 1 brom

ne |1 sotope3pattern) 40

| 411. -63¥22 NOV

?~2 CVO

9916143 PCT/ US99110209 -

91 Step 63R2Rl - 2-f4-1

- br onp-89.43- di net

i

1- napht hof 2. 3- bl t hi ophen

C4-vl) - 2. 6381 met hyl ph

bnoxy] 3-6182nyl - pr

pbpi oni ¢ acid

meth |~e_ r To a solutio

of 34

-63.01

4- (9-brono- 2, 3-di net hyl -

napht ho[ 2, 35b] t hi ophen;

4-y1) - 2860 et hy

- phenol

(5.0 g, 12.12 mol ), (S)-

2- hydr oxy- 36phenyl pr op

oni ¢ a®’d0 net hy

(3.3 g, 18.3 nml), and

tri phenyl pB@sphi ne (4.

9, 18.49.83n01 ) |

5 ester
h anhydr ous

benzene (50 nlL) at room

t enper at ur 88under nitr

bgen was7added dr

di et hyl azodi car boxyl ate

(2.6 m., #8.3 mol) O

er a p@nisdd of 2

reaction m xture was hed

ted for 2 Bl then stir

ed at 39dM t enpe

DpW Se
b min. The
ature for 3

days. The crude reaction m xture wi#2 adsorbed onto sid63cd gel anpd
chromat ogr aphed twice wifth petrol edih 10 et her: et hyl ad8t8te (95{5) to yield
the title conpound as a white foam#d4solid (4.5/g, 65%68.00VR (DVBO-d6): b
8.18 (d) 1H). 7.64 (ddd,| 1H), 7.5343.43 (m 2H), 7.38%.324 (m bH, 7.00
(s, 2H)) 4.80 (t, 1H), 3. 58 (s, 3HAP 3.31 (m PH)) 2. H2.00s, 3H)| 2.24 (s,
3H)) 2.19 (s) 3H}, 1.55((s, 3H); MAFEL): [ M, [1 br ombaetsi sot opg pattern)
572/ 574; Anal. Calc. for C32H298r03$ C, 67. 01 H) 5.-88,65N, 0.00. Found: C,
15 66.33) H, 5.09) N, 0.{09; Anal yt¥8al HPLC indli cat es-88.3¢aj or cépnponent
(94.39% . 50 -81.27
52 -87.66
53 -81.83
Phenylarsine oxide
(reference standard) -57.06




Step 7 ~2R)-219- brono- 2. 3-di net hvl - napht hof 2. 3-b t hi ophen-4-~I-2.6-di neth
~~1phenoxy] - 3- phenyl -pro_pionic acid To a sol ution of 12 NOV 2002

(2R) - 2-[ 4-(9- brono- 2. 3-di net hyl - napht ho[ 2, 3- b] t hi ophen- 420

yl) -2, 6-di nephybrphenoxy] - 3- phenyl - propi onic aci d net hyl eB€EUS{BINSg, 5.4
mmol) in tetrahydrofuran ( 125 nlL) and nmethanol (41 nL) at room tenperature
was added dropw se aqueous potassi um hydroxide (6.5 nmL of a 1 N solution,
6.5 mol). After 1.5 h at roomtenperaturg)the reaction mxture was placed
in the freezer for 18 h. The reaction was renoved fromthe freezer and
allowed to stir at rogm terrperatur re 25 ag US ptassl um hydr oxi de
{19.5 m of a ipkibitgnaf TsiPhosphoryiaes, LSS < &€t ion mixture
was al |l owed toD sghgsp@b'lﬁmmmyt)ﬁmﬁeﬁature for 9.5 h. Concentratl on under
reduced pressure gave a residue which was diluted with water ( 1 L). The

aqueous | ayer was %&gﬁwﬁ%&e&s@w qés@dprlaxé&'u&cuspgssctr@cu&,& ot @t of

| ) and extracted vmt et her (700 rrL% ayer was
washed tw ce WicEHMBIpAN;Zat HFOGIR AXTOFRY PhosRbRlSse Tﬂlf}?'e‘t‘ft‘(‘%?%%)as S%ﬁ@é%lﬁieatl on

under reduced [ﬂfcﬁﬁlﬁidyr@qﬁlalddd& ePlidd agfegpundingnoshd 1 Bia- UEB ifdulif atRptorkinkse2 %0
Do 2 Sl TR AR et e AL L MELTL S e BSRL 518 (20dg)
Opt. Rot. [a] 2Bedand reg8ts3Btained GredgBiljgeseribedbatry.; NVR (DVSO-d6): $ 12. 90
(broad singlet, 1 H, 8.17 (d, 1 H, 7.63 (ddd, 1 H), 7.50 1 2 NOV 2002
\2/\3) 99£1 6%113% PCT/ USOQurhhl @2omBidant. BEP (BNwad H ﬁi?ecﬁas 7de3c(~?nl:fem %S@OIdsﬁelr97sefe5
1.54 (s, 3H): %ﬁéﬁy‘ e*[ﬂmﬁ Gl miggre 145 2 ?)9%% ofie °f§§§1f%@m}iﬂfaﬁsedw c.
for C31H27Br03*8asﬁnuﬁr6td‘65®cohl;mrﬂng3m0 T@OL&/IﬁmmtﬁwndSn@i%m%ﬁM EDDS, N,

0.09; Analytic &ol D116 D.- Ae bR QthangPONent (99.5% . 5 Exanple 50.
(RI-2-f4-(2. 3- g%ngP napht 0j 2. ?,re%lthlaophen 4-vl1-2.6-diisopropYl- enox

phenvl - propi onjc acid 10 ep 1 .(2-Ben -4, i meth
o e Mﬁ%@ﬁ%l-4 © R fFEy AEVIRINGL e Tl ennner

simlar to thempthodesdudescrifedEkanrpite eti8) ABuépBibchdarinel @0,V 19T9aiane dddpredm

3. 5-di | sopr Opyf‘o by glg!e a8era9 ‘i‘xsédsfﬁ gﬁa n@fhnﬁg leu@“‘ % zllbé"a?t% ?ﬁ’osﬁﬂa)tc gyal yl

chloride (2.2 orrram

2, 3-di net hyl - He&@%WﬁFTPh‘?oﬂi%‘éﬁ“é‘ prpeegduge “321 DS BYRSITRtE, %.dﬁém@h%ﬁlvwwé (5.0
m, 42, I7I Mol }euswfd mlmed;&wswemwswae mknﬂ)or(sde 082, MGAY. he thiet | pe aerzrp?und
as a ye oi m
3H) | 37/ 02- +%&WE ) esg@rﬁi@@%ggl 7%1%9 %talgé%iig%ogf 3‘1% 15?_%}1

(s, 3H), 1. 82 IESOPIBH)S, tyrbsing pb@sphqrzla)ed Qusthe| H146] M0, 209 113D t@osipe 2es1dues

~, 6-Diisopr Oanhe“x‘e&&nﬁﬂﬂ'tfﬁtPhBhs a@t&ﬂwhmhﬂeﬁcpmvhl @&hﬁﬂmé‘SBhﬁprns' Ach

rranner siml ar xtnR'I EB‘?‘ 8%8 ng\d% mercaptoc{ﬁpancﬁ) to obta1 nan ap%fox&mhz?te acuvxty o?l%&i ned
from

(2- benzyl - 4, 5- zuoanmqmsxmxmmg)pmmxs The dijugsderdyine 633 2pyil) 4s preincobajedpfoerigl ) met
h 4.3 g) 10. b trib . lonb 4 d
Tot byl ene. %%w%&% gy g % FRTEER ) B 30 LR S M o)

30% : NVR ( DVEMEPES rea8tidh bhifef, spH N4peptidle 2dbsrate, 10§ ml 4t DAnal doncehiratior .of307. 32
3H), 6.90 2 3, 45- 2 2. 38 (s, . 1.57 . 3H), 1.15

E? 1?) H) VB( - r§z§1 )anH)qu]hb%efi to3ly rgtné’b i@w@@u Pgwﬁ%feﬁﬁﬂwéﬁgdn‘ams

tho[ 2. 3- bl t hi opbphtedaddpter. 20h6 pebiicabiedreomiihan enzynje-prepaenion-(39.6hiy Riith caci d

et hyl eSt e 'Q%@&%&&ﬂs 100 L PhidaR 5P SePhREEIY B0 e bt L B el Drocel fPar &

there was obt al

4- (2, 3-di nggt hy37omapditInoh. 3’I1Bl tréuce&hwtﬁnmﬂaﬂed%yl &fapddaﬁwh ¢thezul mf Oof3the 9)

0.84 mmol), (S dr ox hen nic id, . met , 83

ol )35 411 pHERTERBSHT e SoRbaR: S0k RF SoprEonen, BB AMAD, 'f

1.3 L, 8.3 nmadpping re]a,g@mt Wlsmz pas 095 Bimdschite greeChnBochi a0 9 part 4. 2%
ammonium molybdate tetrahydrate in 4 N HC| and 0.5% Tween 20. Sample blanks are
prepared by the addition of 200 mL. MG/AM/Tw to substrate and followed by 39.5 ml

35  of the preincubated recombinant enzyme with or without drug. The color is allowed to

develop at room temperature for 30 min. and the sample absorbances are determined at



and anhydrous benzene (9.0 nL) in an oil bath (85C) for 18 h the title
conpound as an oil (0.1 1 g, 24%: NVR (DVSO- d6): 8 8.45 (s. H .. 7.96 (d,
1H)) 7.50-7.25 (m) 8H), 7.03 (s. 2H), 4.54 (t, 1H)) 3.56 (%)2&%2 . 40- 3. 18
(m 4H), 2.889s1.433H), 1.51 (s 3H), 1.14 and 1.13 (two doubtetsey/Bbhs
rotational isoners)) 1.07 and 1.04 (two 5 doublets, 6H, rotational

isonmers); MS(ElI): [M+] 550. Step 4

(2R -2-f4- (2. 3-Di met hyl - napht hof 2. 3-b] t hi gphen-4-yl ) - 2. 6- di i sopr opvl phenoxy
| - 3- phenyl -propionic acid In a manner simTar to the procedure of Exanple
49, Step 7, there was obtained 10 from

(2R) - 2-[ 4- (2, 238 R tRpE 2pipereas] AMplesplenPeyireh- Samnlg and blaaks gepprepsyed phen
oxy] - 3- pheny! - pra0RipBeg. aci d nmethyl ester (0.11 g, 0.20 nmol), aqueous

pot assi um hydroxide (0.39 nL of a 1 N solution, 0.39 mmol), tetrahydrofuran

102 Tl ) b RB I A L4 6

7.47-7.2S (om Xphessed. agqmodes Gprthate4cldaﬁe¢/tmn/mB-l)p)0t®n4Jlnlab(mn(omreczhl):mam
3.28-3.23 (M @i 8)’4&[ €§mp§d’r%s 1slc§§tﬂz(t§d a@'ﬁlr):erpt of ?&EhatgkboongropBA Of% 6H) ;
MS(El): [M+] 536; Anal q éB I_f?ga

Found: C, 77. 1@“‘?4‘“6’086'“% OEIWCHEWNP&H t aﬂs Ian_V(t“qseri $AS Talepss; P8,
conmponent (93.EROC NIINExswngel dodetermining [Csp values of test compounds. The following
(R-2-f4-(2.3- ljgqugvh~~$bt£§gcpt hof 2. 3- bl t hi ophen-4-yl | -2-fl uoro-phenoxyl - 3- ph
enyl _pro~igni ¢ aci

(2- Be~zvl - B 54 nmet hy,
25 In a manner siml g
obt ai ned from 3-fl uor

c=ph | ) - met hanone
{1 ) t here was
211y oxql yl chlori de

(6.2 m) 71.0 mol), [N-N-grrothytormam ro -§$7

2, 3-di net hyl -5-benzy|1-h4'-e-phe-ne—(—+1—9-—g—5& Sl — .ﬂn(!\./) -ghl ori de (
10.3 nl) 88.0 mml), |ard—anbyded :Q-Z‘&M w) the title
conpound as a yell ow — LBl 30 Anal .
Calc. for C21 H 19F02s: . . 70.01, H,
5.43) N, -0.06. 12 Step 2

2- Fl uor o- 4- (2. 3-di netfk f y U'Q manner
simlar to the procedue 45 ef—2—+ 5 & paes—ebt ined from
(2- benzyl - 4, 5- di net hyl—t+h-ephen 5.5 Y —F—H-Hot-0—4—H%" yl ) - met hanone
(7.5 9, 21.2 mol), bﬁ-r-e-ﬁ—-t-f-i—b-lhej%ﬂ ge——— 60— —F4—3—HF - net hyl ene

chloride S (88 i) th&H—H—&e-eﬁge-tmd—a-s—a—yreJ-l-ew—f—@W 999%) :
MS(El): (MH] 322; Angl—Cate—Fe§—C2oH-SFEST—G6—F4as 4—695 N) 0. 00.

o Ol o A~
Found: C 73.96, H, 4-04) N —e-ggs—Stepd—— — 2
(2R7- 2-f 4- (9- Br ono- 2%@7@%%%% 2-f1 uor 010

phenoxvl - 3- 3- pheny, | _propt+otitte q,ﬂi t—Hr—a—frerrrer—st ..oﬁﬁ-—t-e—f-h-e procedure of

Exarrpl e 49) St ep 6, ared—rom 0089
2-fl uoro-4-{2,3-di et 3L,J'bJLIIIU hC||-4-y047phC||W\ 1.0 g, 3.1
nmol ) . (S)-2-hydroxy-erphmm—pff33i—ﬁﬂ+r-ad-d¥—ﬂﬁﬂm§,c. 647 g, 3.7

nmol )) tri phenyl phosphtrne—(6—98 5 S—7—mmot)— o cL||026.§UU| car hoxyl ate (0.59
m., 3.7 mTD|), IS an C{ITJIIyL:I ouSZgenzenc (ZU” |||_) 1 ci.lngll bet (85C) for 5

h the title conpound -a's—a—vvhr-t-e-ﬁm-rd—te—%—gj-)—wm-gbggoarm wi t hout
further purification.—+meamemggsrmtar—tgthe p.oigggim—e—of—‘Exarrpl e 49,
Step 7, there was obt ai ..cd frum49 384

(2R) - 2-[4-(9- br ono- 2.3 Ul et ||y: oap{lt :rU[ 2= S:Jb] o = 2-f 1l uor OphenOX
y] - 3- phenyl - propi oni g JTester—(686—0; 1.2’21.1[;})) aqueous

pot assi um 20 hydr oxi ge—3—6—nt 2a +sottt u..,%og Ot
tetrahydrofuran ( 12 m—and—rmeghanot—(4—h—the to' cofipegnd as a white

3 c
solid (041 g, 63% @{_‘RGT_WB_-__*G— ~ llglllll_) NEO"),
MS(El): [M] 470; Angt . E2H23FO3F—C— 745 H—4—93) N, 0.00.
Found: C) 73.95, H g—22—N—"06: 25—Exarnpte quggg—i‘—ﬁk—w Br ono- 2.
3- di met h~- napht hof 2. 3=bttrto ||c|57'+ —ytt2=Hugro=phengxy+="Sphen~I - propi oni ¢

acid 55 2.30
80 T.31




Step I Acetic acid 2-fluoro-4-(9-brono-2. 3-di net h~oht hof 2, 3-blthio hp
en-4-~130 henyl ester In a manner simlar to the procedure pR §panmhe 49,
Step 3, there was obtained from

2-f 1 uor o- 4-Ww,98sdisret hyl - napht ho( 2. 3- b] t hi ophen- 4-yl ) - phendCTUSRY/ 0289, 3. 1
mmol )) acetic anhydride (0.36 nL, 3.8 mml), and pyridine (7.5 nL) a yellow

solid ( 1.1 g))

whi ch was used wi thout further

purification.

i 2 Nov 2~pz

WO 991 61435 -95 PCT/ US99/ 10209 In a mannerspimlar to the procedure of
Exanple 49) Step 4) there was obtained fromacetic acid

2-fluoro-4-(2, 3-di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-phenyl ester ( 1.1 g,
2.9 mol ), ferric chl ide (24 8 nmy 015 mmml)) hromine (0 16 nl, 3.2
mmol )) and nethyl ene ¢hloride EX § the titlle c el l ow oi |
(0.86 g, S 67%: M(ER—ILM] 1 %ronine isotlope nanAﬁ"r‘J 442/ 444, Step 2
2- Fl uor o- 4- (9-brono- 2.{3-di et hvl Mapht hof 2_3- h]fhl an@rQ?n 4- 11l -phenol In a
manner simlar to the] > St ep Qﬂmgherp wds obt aj ned
fromacetic acid 64 0:39

2-f | uor o- 4- (9- br ono- 2 [3-di met hyl Olapht ho[ 2 _3:|b]t hi apfei® 4-yi1119 phenyl

ester (0.29 g) 0.65 mml). agueoly$ potassium h\/rlrn\uQiQSQn 79 ml of a 1 N
solution, 0.79 mmol), 'rr-\'rrah\/drnf7 ran( 12 n’i\1 and 3hann| (1.5 m.) there
was obtained the titl e r‘nm'\mmd 44 an off-whilte salid-1® g. 00%;

MS(El): [M+], 1 bromid i sot ope dat tern_ 40011402 1R04‘8¢=n 3

~Rl -2-[4-(9-Brono- 2. 3{dinet h~- nadft hof 2_3- bl tihi nnhenOZﬂ'S\/l | -2-flfuor ophenoxyl
- 3- phenyl - propi oni ¢ a¢gid _net hyl d8ter In a mAnner sifid/ar to t e procedure
of Exanple 49, Step 6}\there was '8bt ai ned frdm 78

2- Fl uor o- 4- (9- br ono- 2 [3-di met hyl Bdapht hol 2 3-Ib1t hi opfds- 4-yi) - phenol (0. 29
g, 0.72 mol)) (S)-2-H Ayl nropi nnlr_::mlri Orana'r h\/l est er (0.19 Q)
1.1 ol ), 20tripheng|phosg‘i gpo%@de) 1.1 mol ),
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methyl cellulose); dissolved in the drinking water; or admixed in the diet.
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libitum. Mice received test compound daily by gavage (suspended in 0.5 ml of 0.5%

The dose of
compounds given ranges from 2.5 to 200 mg/kg body weight/day. The dose is
calculated based on the fed weekly body weight and is expressed as active moiety. The
positive control, ciglitazone (5-(4-(1-methylcyclohexylmethoxy)benzyl)-2,4-dione, see

Chang, A., Wyse, B., Gilchrist, B., Peterson, T. and Diani, A. Diabetes 32: 830-838,
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WD 99161435 - 98 1 2 NOV 2002 PCT/US991 10209 (165 nL) the title conmpound
as a solid (2.92 g, 24%: (DVMsO-d6): 8 7.81 (s) 2H), 7.28-7.21,410\(rzg)23l-|),
7.04 (d, 2H), 3.86 (s, 3H, 3.84 (s, 2H) 2.19 (s, 3H)) 1.81 (s) ;
MS(El): [ MAyo 9@6taBomi ne i sotope pattern, 476 (25%, 478 (50@y/us#BO2(925% . 5
Step 2 4-12. 3-D net hyl - nanapht ho~I furan-4- |v 1-2.6-di bronmo- hp enol In a
manner simlar to the procedure of Exanple 49, Step 2, there was obtained
from

(2-benzyl -4, 5-di net hyl -furan-3-yl)-(4-net léu(s)xy- 3, 5-di br ono- phenyl ) - met hanone
(2.S2 g) 5.30 nmmol ), boron tribromde (3.79 nm., 40.0 nmol)) and net hyl ene
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PCT/ US99/ 1%)209%%% %‘{H el %di‘ﬁ%g%?fs‘éé’z?g‘ 6‘%‘912%@82‘?@{6@@; Anal . Calc.
for C29H22Br 204: C 58. 61 H 3.73, N 0.00. Found C) S8.52, H 4.01, N)
0.05. Exanpl e 55 5Oral formulations containing the active compounds of this invention may
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(0.20 g, 39 udﬁw ﬁﬂ“&@uﬁ'&]l a&cﬁm@l@ cﬁl@ent&"ﬂmdl gﬁéenfs Qbe(xdﬁhtsldH)nteg?arﬁ@ 7.40

2H), ?.38-
g.m35- gl) 19 (m SHPBe“dg’gﬂ %—%ﬁ]‘%ﬁge%sﬁ‘c "gBPI)") li’%‘%e@d °. gnesi rﬁé‘“&% '1. 04

(two doubl et s,st@He r atidt i onlal |sadnm s) laugd Studfate? rmcrocrvsmllme cellulose,
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Iphenoxy]-3-pheny|-propionic acid nethyl ester (0.20 g, 0.31 mmol), aqueous



25 potassium hydroxide ( 1.2 nL of a 1 N solution, 1.2 mmol),
tetrahydrofuran (3 nL), and nethanol (1 nL) the title corrpound as a white
solid (0.18 g, 93%: np 222226C, NVR (DV5O-d6): 8 13.0 (bropa v %mgi) 8 20
(d, 1 H) 7.64 (ddd, 1 H), 7.48-7.46 (m 2H)) 7.38-7.27 (m SI-'gu 6 (S)
2H)) 4.48 (t, 1H), 3.40-3.26 (m 4H)) 2.42 (s, 3H) 1.50 (s, 3H), 1.14 (d,
6H), 1.07 (d, 6H); MS(-ESI): [MH, 1 30 Foni ne i sot ope pattern, 558I560;
Anal . Cal c. hennBI5EHEBNOARride) tabg . d2@ tar¢he§ adBpowtiered 8@gar.FQualdformlaténs15,

e
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1] carbam & Agjager @l tm@hﬁ%% gééaeﬁutér Sﬁlt‘ftdr%t}%t he add1 on _of waxes to alter the

2- am no- 6- brono-4-(9-bro - di net f t]‘

t hi ophen- 4- yF‘)‘PP&ﬁ’é%IS mejting PO, @dsgizcm| aéfﬁoFObH %smnoyutorm@mém@
(0.191 g, 0. ?3f§emheglyicﬂls-ﬁlﬂﬁaxﬁ&lsaﬁol%dlaﬂ/ﬁégm&h@)dal% bd@fedf or 15 h. The
reaction m xture was luted with ether and silica gel was added. The et her
was renoved and the adsorbate was flash chromat ographed (9:1 pet. ether:

et hyl acetate) tolpisamideistobtiahdtitheedosagpnaugicheasnd méded & =iodindtritioridf7thgse

979%) : 05- 6, 5 1 d, J
ST S SR DR Bl e S iy bl
2 Hz) 1H), willhg sq.lb_lect]to:th; Judgmca}q)of the e‘lzed(c@l poctitianeriinvadyed, It istprefered H)
- 2Db 20%
) § 5)19 (5090%'%-&&“!“%‘ ﬁoﬂ?@%’ bRE 8{%?1%% 6?91@co|}ﬁ'ﬁ§§m§s7 Ker%?ob/l\ﬁgld\/%%% % 0de20%
lc. for C2SrbBBIENS I@lt@zdme pffects g achigvesl. 43, Found: C, 51.09, H
.84, N) 2.28. 151E>éarmm6m ro&dﬁregraescqlmé?méo RPEafiBi Bpﬁ:%réer\khweoeﬁhﬁtﬂ% | -
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t enper at ur e sompowmis. of 9- brom) 4-(3-brono 20

met hoxy- 5-vi tro-phenyl ) -2, 3-di met hyl - napht ho[ 2, 3- b] t hi ophene (0. 600 g,
1.183 mmol) in DMF (8 nL). After 7 h)FgDre |gdorrethane (0.1 m) 1.61 nmol)
was added and the suspension was stir 'dditional 17 h. The reaction
m xture was addefdmethyWaliSshead ectracted with ether. Silica gel was added.
The et her waS tenoved and the adsorbate was flash chronmat ographed (95:5
pet. eth20: ethyl Aamittates)f StmethybthiathendrearbbxdldehBe 2ingy Duki® rasl)chydedzinew
solid (0.416 670 05C. NWR d6}.; 8..23 , = 8 Hz) .1H),
333 (4, 3. =hgoregs Oyt asshedfufeng ehioel (rRynignges Heaigd T s (3 20 gyn AR 1o
1H), 7.53 (d o ; = 3H))
2 45 (4, 3 _%lw%%ﬁ%,@f Gt ndrtfod a0 e AL Taol) Mo ofaqondet the

i sot ope pattmantlmmlxtﬁﬁlwas ea8:d aAas - IIOéICcfortérh The mmmm&e \@)s ot8led9) H,
2.90) N, 2.69. 30 Found: mﬂ%&% H 2.6 58. .Exa rTBV

3- Br ono- 5- | 91bFAR tezn@eraﬁufﬁeﬁ p &ptﬁt%ﬁrz i RqRoRs yxture was extacted with
en-4-yl |

o brovo. 2 @ ng Egrér%d)%t @k@?eviaﬁg{a% enyfty-%%%agegﬂs PIC1 and brine. After drying

di met hyl - naphhhgr{lﬂu&-stm]fhw) olpherieenf Ovas t&hoGed/dndl theroll)wast flash (chigmalograglaxdi de
(805 ng) 3.57 mmol ) and et hyl acetate(&4 nm.)was heated to 70C where

di sol ution otRapang.as el!LeI‘Q) NCQTOZGGZthV\F 09901811%‘3@» as amoil (e L%@Q%QOMRN ter
30 mn) the \E amn I t W th
et hyl acet at @B@ ) ’ge >“was }%g’ddégﬁ(&rﬁg Zt hy%lﬁgg?tsg% 2%&&‘ ﬁ@d and
t he adsorbate was flash chr omat ogr aph@gafipld2.pet. ether: ethyl acetate) to

provide the title conmpound as a white solid (0.324 Q) 92% np 198- 200C
NW(WdG&ﬁmﬁMMMW4 (ddd, J = 8, 6, 1 Hz,

7.58 (d, J = 8 Hz 5 7

38,50 23 et Esnl et B b 2,
1 Hz, 3H), a%?lrré&i,sol-lltlcm %f'z'ZB,- datbth mlc(pﬁleﬁe 5320 Frmﬁﬁnb Qﬁqmﬂ?ﬂ@t)tlﬁ];ﬁat489
(50% M), 491 ( | 00% 493 6 % Calc. for C21H 17Br2NOS:

C, 51.34, H -T°Cundsy aﬁrsBﬁltrOEomatﬂnOSQherS1TE©$01H10r8Wa8wameCQt07%C foo 3B>aimpl e
59.

j 3- Br onp- 5- ( 80bFABLed 18- E e thicurem p RSB (X T - BmAly-asAddRdy -
phenyl am §0] Ag‘g?ta'n adtfiliShaVed hrrllnﬁtesES§a?r MbnidhORRRERE AR icﬁiea%dmﬂwe 3.01

nmol ) was add toastlrre room 5te erat ure suspensi on of
3- br ono- 5- ( 9rdactivw- 2, 3- di et hyI napht ho[ 2, 3- b] t hi ophen

(DS?;SII




4-yl) - 2- et hoxy- phenyl am ne (0.260 g, 0.529 mmol) and potassium carbonate
(0.411 g, 3.00 mol) in DMF ( 1.7 nL). After two days) norq 2MRb\ying
bronpacetate (0.135 nL, 1.5 mmol) and the reaction nmixture was stirred for
a day | onge&no99khessreacti on m xture was added to water and REREUSSHN269 was
filtered and washed with water. The solid 20 was triturated with pet. ether
and dried at 60C under vacummto provide the title conpound as a white
solid (0.212g, 719: np 194-198C. NVR (DMpQ: d6); 8.17 (dd, J =8, 1 Hz,
1H), 7.63 (ddd, J =8, 6, 1 Hz, 1H), 753745(m2|—|))677(d J=2Hz)
1H), 6.54 (d, J = 2 Hz, 1H),610(t 97 (dd, J =7) 4 Hz
2H), 3.83 (s, mixure yasmlgonegrt;tvzeeaava(e)a@mtherffbeetter phAsy WagRyshadwjth 2
tgr1 olm7ne H)253| ggﬂmﬁlancpaintzanmeﬁﬁthe reéubantTiSyasAriakatedGaltls petf @her(2lo2ilBIRRNYBS: C)

2.49. F 5 63) | e 60.
j 3- Br ono- 5- ( 9- °8 pﬁondzasfw X ﬁd ﬁ?a %toﬁg mE)BR% (2 %&Q§Bb%ﬁ€£¥g§v go
phenyl am nol - ac&ti.d H@,r?d"l)Adt}éddéd pb*f&s:& drﬁhﬁdﬂoirhéﬂ( 1H),M.570(s64Hx_6.98. 64

nmol ) was a@deqstmaoﬁwqu rAHMIBTRESAL; WIS (ED| M4H)218Q#5%, MI): Anal. Calc.
[ 3-brono-5-(9

L ret oy o RLB 08 6 T 45 % 2. MRS Gk 683 N0 aci d
nmet hyl ester (0.180 g) 0.320 nmmol ) in THF (2.5 n.), nmethanol ( 1.5 nL).
After 4 h) the solvent was renoved ang ﬁ‘q{ygt $r was added. The suspension
was acidified and extract ed with et her rca gel was added. The et her was
renmoved and t L% E khipph€a®) chr onat ogr aphed ( Gradi ent : 1 2 NOV

2002 WO 99/06143i P@T{ﬂu&%%ek@%}@ (0 ﬂs.Q?wa? admatdropl @@lbvere& &y hurﬂr@@;’s’e@fb@ 6@

2 whi te solFHeRE'S Pushinsifig £ SamegRs r%es%ﬁ Est A el e ok P
=8 Hz, 1 H)) rﬁmﬁB 6atlitetn bbrdxysr:des)wﬂl-g 117 mmorr Bid gzue;r 0600 SLbiz Aftkr i)

7.48 (ddd, 1 1 r a 4 Hz,
) (5 24’5 (E)ardgiga@i 15 urs e refetibR htlurd was?added o ‘% §)§1@S{ls gl_Bd"urg 71

S
(5) 3b) L W8 ( PABARCOB Bl iid $.58 Bpab ppvies Aoyersmiese Spugied ahdne s
for C23H19Br 2NB3S: wds, wsBed29ith H) %3 ag@oudNodind bydrboidetrin€)and driédt)mdgdhesturd 3, N)
2.26. Exanpl e sgljfate

(R)-2-4- (9- Brons e} The ether phase was S SREHBTYd 1, PLoyids R 8 “”%°°‘|“F°“£d6“5ci’a‘tﬁ¥|  phe
noxyL 3- phenXI(673pM4dni NN&?S(@DQ%& 1.33-7.19 (m, 5H), 647 (s, lH) 4.03 (s, 2H), 2.2
(2-Benz- 4. 5- di(xesrny b0kl aphems3EY) (MLoraubax¥MIg~5-di et x| - henyl | net hanone
15 In a manner simlar to the procedure of Exanple 49) Step |, there was
obtained from 3,5-diethyl-p-anisic acid (9.45 g, 45.4 mol) prepared by the
met hod of 20 . L| povvrtz and T. Cohen Exatmge ‘t;hem 1965, ~Q 3891-3894;
C. K. Bradsher .2 8fens O, . 3 - . C. K
Bradsher. et. al: g. Prep,. Pr : - 50, P -2215) , oxal yl
chloride (4.4 ni) 4% rjd |‘r65r?i5é1ﬁt &@P(“Qseo‘?"abé)lo munute

2, 3-di et hyl - 5)ebedmydl stirrealp FEAE s(wluﬁdnﬁfg-ber&é/lg dmdinjethylthivphade (6161 gr 32162 (5. 8

rr1_ 49.9 | It
corrpound szmazt or d?n?s% yg{‘%égs t—; %&?ﬁdd&}ﬁc}gr’h ﬂ%ﬁe Q‘?ﬁ n[y“) r.hﬁ?r 11 (m
3H), 7.07-2p. 0By Ritroge) )atreossberes hoars7¢y {78°C. 3t  reaetign migtureqpps sowlp (s,
2"2 3 % 33 (tsh vat‘ﬂtl ed lo l‘d’onﬁ Ttem;%l'é%urc 35er51 QFh aenod The reaction rruxtrt]lre wlas ?dded to

e enol._In a manner
St ar ot nava Rl aBect b P P GE A egad i BB B0 e ot
(2- benzyl - 4, S-bitarhenity land biing rﬂnsal-vym)WE(SA‘emet'ddowyl tBs Besdltant bglid- wtﬁemlr)ltedret han

?rgteh§/ | éze;%og?ﬁﬁt&r r'vl lheQﬁre%mmefé%rH &g w(rmé%oﬁd g@éz %358%) inEPké 36eend

e R MBI bE & 100 i T LB 181 0n Bt 05 G U520,
(0) 1) 7 gz g e | H 2HT, 303 (s1d8), 389 I, SHR2. 281G SH)H 9O & To( S @H) 336
TRRTRRI gL =0k Wg B e fibogg B Aor, ) 5.95; R dfo. Asdha: &,

02, N, 0.05.




WD 99/6143 - 103 PCTI US99/ 10209 Step 3 Acetic acid 4-(~

3-di net hyl - napht ho[ 2 3-bl t hi ophen-4-vl| -~ 6-diethvl:, phen lé &i\i In a
manner simlar to the procedure of Exanple 49, Step 3) the ¥ ai ned
from 4- (2, yavmatisyl - napht ho[ 2. 3- b] t hi ophen-4-yl) -2, 6-di et PgT/URHIEAS ( 16.6
g, 46.0 mmol), acetic anhydride (5.66 nL, 59.9 mmol}, pyridine (92 nL), and
net hyl ene 5 chloride (92 nmL.) a residue, which was trituated with

acetone: hexane ( 1:1 ) to give the title gpnpound as a solid (6.85 g. 37%:
NVR (DMSO-d6): 8 8.47 (s, 1H), 7.97 (d) 1H)) 7.49-7.34 (m 3H), 7.11 (s,
2H), 2.60-2.46 (m 4H), 2.40 (two overlapping s, 6H)) 1.59 (s, 3H), 1.13
(t, 6H): MB(+ESI): [M+H 403; Anal . CExampler5.co6Hp6CRsS: C, 77. 57) H 6.51)

N) 0.00. Foundg(2Ca. ﬂ;ﬁeﬁl néphtR{ Db 1Hb 1Qvi-dfdnSt ep 4 Acetic acid

4- (9- brono- 2. 3-di t ho ] thyo e -4-v| 6- di.et Xl

ester In a manner mj\i i #%[Pn ?‘ﬂ’ ﬂ%ﬁ%@ﬁﬂ? 'gfn ‘ig ié‘)’c’pﬁ‘%ﬁpt%ﬁ S Ee was
obt ai ned fromsalugbn cofac(2ebenzyl-4, 5-dimethyl-thiophen-3- yl) (4-methoxy-phenyl)- mcthanone

4-(2, S-dimgt hyh 4oagh§+ﬂ9[,%nﬁporIcgaﬁ&gﬁemw?s m Ale gbyhn@é?em%yﬁ&%nﬁ (

1.0 g, 2.5 erric brom ne

o ) B o s o S Py ed A GRS SRS S 12
10099 :  NVR foOMEFIEGactiBn Mixdhre (s cdoldd) to (PCGBd CarBfullf muerché with .wiler (a6l 2H) )

g,

7.13 2H) , 4

113 (o 6 eliaBite o nsty Moy el dginé ooy ke s g
Calc. for C26MESEADRi waer g tGWrags, Wik pes. eimy tmprqylcgohe A tempond 832 l@@t H
5.13) N, QoO03.py 3&1@%1% (8.23 g, 97%): m 165-168°C NMR (DMSO d6) 5 9.62 HE 1H), 8.43

£ brom 2, Seek By Rt IR gBher sl 2 8 6 Pl g 0

In a manner si‘Mi
obt ai ned fr om(ddet BHARH], 690 (d, J = 9 Hz, 2H), 2.39 (s, 3H), 1.61 (s, 3H); MS (ED: 304

4- (9- br ono- 2 %&jaﬁ'%lp)w - napht ho[ 2, 3- b] t hi ophen-4-yl) -2, 6-di et hyl 25 phenyl
ester ( | ; nmol )) aqueous potassi um hydroxide (2.5 mL of a | N
sol ution, 2 5 mml)) tetrahydrofuran (29.7 nL)) and enough nethanol to
create a henpbgeneous sol ution the t|tﬁaﬁmmcmnd as a solid (0.83 g, 91 %:
NI\/R(DIVISOdG)A. A3 S . i ! 7 (ddd). 1 H, 7.55 (d, 1
H, 7.44 (ddd, I 3% T ¢ : pattern, 4H),
2.41 (s) 3H), 1. 58A(Csf)1c ZHyyride (m68(m;~ 23@0 ma)ol) adAﬂUp)a O°Covmtisred solusion ef ne

| sotope patt exity, 4%nédlins ﬁhiho@ DEMriZpRA) Eﬁéﬁx@ é . 69mBFTH 58 0209

703

Step 6 (2R)-2- na Ithlop |)-2
6- di et hyl phenéécéjmg) p’%@‘ﬁy lbr‘}ﬂfpfeﬁ‘ﬁ’ioe ’Eléfuﬂe P‘?gf F%Fea“%%eﬁﬂ st | ar
to the pr@6eduesealtimf sbixdhwpd Blietd] anBtvegshdd)) witlh 8%caquesis da{ﬁlawatedanﬂrtnmrated with

4- (9- br ono- 2, ep'eﬁﬁf hytvzagfhggtdﬁ% v 3acm> L i W?ﬁ ik Jeo quﬁf & QWhF]tQQS

(0.83 5 g, 1. oxy- 3- |on|c aC| ester
(2.72 g) 15.0(hA%E)8 %)rmhb‘ﬂyl% s‘#ﬁ 4% (9 T4 (d, 18 Hz,

di et hyl azodi cathoxyé addd, [ 2 &6, 01-)H)1 5.38 (ﬂﬂ‘«hl])., Sandl Heah)idy, GLBS- 1333412(&0@1—()40 m.)
t roomt F re.t Q

COvBO d6) - b dpdarE %jﬁ? GEOTRIUDT K 2R A B h % 7o iﬁ?sﬁ% é‘% 7-7.23
(m 5H)) ?5011(557)(@H) l4Hago 3H)) MBS (Bly: 1346359 &, MIH) 3043 (109700 Angd )for

2.74-2.45 (m cébimsézélc(%zfﬁm 544,93 0.60. Foha: ¢, P9ssrml 50@&1(02\9 , 6H);
MS(+APCl): [MtH], 1 br om ne i sot ope pattern, 6011 603. St ep 7

f2R -2-f4-(9- Brom) 2. 3-di met hyl - napht hof 2. 3- bl t hi ophen-4r1)-2
6- di et hvl phenoxvl 3- phenyl propi oni c Exaohple 7.

30 A solution of bromine (0.326 mL, 6.15 mmol) in dichloromethane (9 mL) was
added dropwise over a 15 minute period to a solution that was stirred in the absence of
light of acetic acid 4-(2, 3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenyl ester (1.87 g,
5.41 mmol) and iron (III) chloride (50 mg, 0.31 mmol) in dichloromethane (47 mL) at
-78°C under a dry nitrogen atmosphere. After 10 minutes, a dilute aqueous sodium
35 bisulfite solution was added and the reaction mixture was partitioned between water
and ether. The ether phase was washed with brine and concentrated to provide the title



15 In a manner simlar to the procedure of Exanple 49, Step 7, there was
obtai ned from V._ 2002
(2R)-2-[4-(9- brono- 2, 3-di net hyl - napht ho[ 2, 3- b] t hi ophen- 4- y] f&o 6-2% et hyl phe
noxy] - 3- phepylee/prsepi oni ¢ acid nmethyl ester (0.70 g, 1.16 mrorjusesamr@ous

pot assi um hydroxide (2.3 nL of a 1 N solution, 2.3 mml), tetrahydrofuran (
11.6 nL), and enough nethanol to create a honpbgeneous solution a solid.
Recrystal lization 20 from hexanel acet one gﬁve the title conpound as a white
solid (0.15 g, 22%: NWR (DVMBO-d6): b 120 (br s) 1H), 8.18 (d, 1H), 7.63
(ddd, 1H), 7.51-7.42 (m 2H), 7.36-7.22 (m 5H), 700(5) 2H), 4.62 (t) 1
H, 3.25 (d) Xdmpolndrak a(\elmttrsbbd((?nﬁp A7 ampekd; 191 °E) NMR W@@eﬂ@xl&ﬁ@ 0d, ABX
pattern) 2H), 12— §5Hz(q t?icri ABX, ﬁaitﬁ{m 4% (flld, J?— 17, Shz 3, 744 5253?587

3H), 1.10 (t) H# br om ne 1 sot ope 25 attern

Anal . Calc. drm di’r@HéfBr(é zg Hh675 3Q(d.5 32 Hyy2l), 33 kbl Kz, ¥8).84,

H( 25R) 2421 fIA\,I 0.0 (sE3HNN.$5 @ZJE 1 Hz, 3H) MS (EI): IL:Jrcr)]rmne isotope pattern 424 (95%,

~ y

en-4-yl)- 2 ﬁ@e?ﬁé%@tﬂr%enol%# ?2%@ 7%rgrBo%l gﬁy‘@r%’n% alc%}fl (0¥ é)c‘?

m xture of Found: C, 62.46, H 4.05, N, 009

(2R)-2-[4- (9- brono- 2, 3-di met hyl - napht ho[ 2, 3- b] t hi ophen- 4-yl) 2, 6- di met hyl - ph
enoxy] - 3- phenyl - propi onic acid (0.5 g?dﬁor‘}fﬁ ngml)

1- (3-di net hyl am nopropyl) 3-et hyI carb ﬁe hydrochl oride (0.34 g) 1.77
mmol ), gl yci net-éxB st Jphedlmol ), pot assi um

carbonate 0 50 ] N y { y I ne, rred
at roomt e er a?ur e. q%i? {I?Ut%sﬁ?@gh a&gﬂ@fﬁ}@d ﬂ %6%‘69@8%5( 8\%]%) t})%i&@éd
PCTNS99/ 10209 Ioom O MPEIaRKS jSelytign of dP‘FeB? e%fldm‘*ﬁﬁ bramAy erdimethyrnagtholdes hed
twice with V\Iatlﬂﬂh)opﬁérﬁ-ﬁ-}l/)ﬁﬁhgn)breht@ﬁ(o amcé tlhlernrr@lrrdr)em THEZ$6DL) Aﬂﬁﬁhﬁxﬁﬁ]l(@@ onto

silica gel and chr xa N eth ace ate (

solid (0.4 g)) A%ﬁavbgs cgg‘t“éc S?MVT’ vr%d & XY %% ﬁhf ‘r‘?fc“S‘P al
N sol ution, 1.mixummwky acidified whlydPsf HChran(i tB: esuitr)g selnidwss evasheghwitietwatenol t o
create a hem%@equatca%m Je0 Bthe¥rld@hen’dtiel ifhacdu® @6pRATRARA Ll é‘orﬁﬁlﬁn& gagtion

nyar ochl or o 48 ol oot 0L 165 ELNTIR (VR0 ehd ErdR aftnch1

(Na2S04) . Condeént = &tHor HyHé? (ddddiiedd 6pt éks UHE 7a5((d; éer&rﬂzall H),za84 ¢ddd, r om

s A R T
7.52-7.43 (m Wﬁ)ﬂ -’??4&173 £d Hag3HHHMS Elpd *{f@fmfwﬁolonﬁ exty )382_ (§5%.3M8g- 3. 70
(two over I28ppi3zg (VOO @ingl. CARXf@at20e113Bra@s) ¢, 82.81- B, 3®5( tNy00.00.eFdmppCng

quartets, ABX&B% gr}) liqw 43 (s) 3H), Z.23 (s, 3H), 2.19 (s, 3H)) 1.56
(s, 3H); M{+ to) I\ﬂk )r om ne i sotope pattern, 6161 618; Anal. Calc.

for C33H30Br N0O4S:. C, 64 29, H 4.90, N, 2.27. Found: C, 63.97) H 4.48) N,
15 2.03. Exanple 63. | Example 9.
| 2R - 2-[ ~9- Br gmp-12, 3-di | h.23-|t -y
pheno~yl - 3- phery=} AL Im - ¥

(2R) - 2-[ 4269- brom&sommnrmbrwmgme(pmhd.[ZBHm}TtOIﬁnorahmc a¢rdy(|5)rﬁl,,5wah atdad/| - phe
noxyl -3 pheny'crrcrrm @'acra&hdteﬁlger%&rws&m%Zsm& £ X4 -Blonf1h OBl fiGerh{). 071

nm_., 0.81 nmol benzene tirred at roomtenperature for

40 nin. GI yCi ri‘éPléP‘P{Qﬁ l@@ﬂ%ﬂ“%ﬁﬂ’%ﬁﬁf‘%‘r‘rld@ §02-$7% mynol), potastism)aceiye (H82 gssi um
carbonate (0.328.7 rﬁol@armmkr)c A (3aanled Afanmls 1hh®ml’c@$200: mDyasd bEmyll whsundlof owed

to stir at ro e ature re. was or bed
ot 5111 ca gaPigd T RaREMEaREE eI lpend OEwACRid PaThE A TR BEE 0

gi ve a soBPd (vath watey) trltuwhlle(tkvlth/@st ether-and dried tnh’ap@ttaﬁwm mydﬂc)mrdle)ucd 3532 L
of a 1 N sol utaivite séh@@l | $8%5: Shp wm@turm (DNG o) 1?@(@8&#%}1)

net hanol to cr ne oJutio r stirrin
t enper at ure fc}ﬁazgdﬁfoé%s |8y1%3(§d§.]1n hg}f i’ﬁ 3#%@9&1 ufe%nésq’%z'dﬁ)ut ed
with diethyl Qt:’rﬁex 2H)pB8pd . 9n@e 2}, 1244 O, dqueHasIHY drogc| BH),d.@icidd) =ohce

with water, . tis ?rrs@s»y 3%%59%@33@ pefked BT, glrrgxo%@{;hﬁh?fbao%s

concentrat ed under red Or | and

dri ed (Na2§04)544¢6%)3rﬂrrabt¢%¢r fon G@R Hi ABTAASLC ‘E%%u@e%é%ﬂamtlé 880 d -

(0.14 g) 26% FobMR €CDM53,d6)2.66 NNO.&2L (br s, 1 H), 8.49 (t, 1 H)) 8.17 (d,
1 H), 7.62 (ddd) 1 H), 7.46 (d, 2H), 7.32-7.17(n) 35 5H), 6.95 (s) 1H),
6.94 (s, 1H)) 4.73 (t, 1H), 3.85-3.68 (two overl apping quartets,




1 2 NOV 2002 WD 99/61435 PCT/ US99/ 10209 - 106 ABX pattern) 2H)) 3.30-3.10
(two overl apping quartets, ABX pattern, 2H)) 2.80-2.50 (co ABX
pattern, 4H), 2.41 (s, 3H), 1.54 (s, 3H), 1.06 (t) 6H); fEE@N%U[Z

brom ne i soyvopesiReg tern, 642/ 644; Anal. Calc. for C35H34Br RO4&S9900205. 21 )
H 5.32, N, 2.17. Found: C) 65.03, H 5.36, \T, 2.07. 5 Exanple 64

(2RI - 2-[ 4- (9- Brono- 2. 3-di net hvl - napht hof 2. 3- bl t hi ophen- 4-yl ) - phenoxy] - 3- phe
nyl propionic acid 10 Step 1 6

(2R - 2-f4-(9-Brono- 2. 3-di net hyl - napht hof 2. 9-’b] t hi ophen-4~1)- hp

enoxY] -3~~propionic acid nethyl ester In a manner simlar to the procedure
of Exanple 49, Step 6 there was obt ai ExdnfplenO.

4-(9-b 2.3 t hi
ng O r?g;) 2 h% B Eg&m%ﬂg &M%uéetmnﬁ
mrol ), 15 tri phenyl'}yfhé)%lﬁl(ﬁé b(“f‘) 9015“0“2@ ‘?“@m%p)me‘%ilé‘tah@h%@ W&&?H’a”é&ﬂf)’&t e

(4.2 m, 26.7 pheabl)(3.0ang RBbyaneNandepzAciAe (4.04mIL 193t mAROS tgyRemahyee t he

11, 7765 CHogeigie &'r%ﬂ b Sy sl GBI LB e P T 807 8

7.22 (J = 8 HzyropwiseH)he bthas(rdnowdﬂnsaﬁm stipri)g atBuribient thapetature £r abow38 1H) ,
3.67 (s, 3H)) ﬁouzéu(eqembﬁmmu;é% re&%,ﬁwwnwmeﬂﬁsa )(a%.dlr%h')wmfllﬁ% (S
3H}; MS(+APCI) . [ M+ brom ne pe tern, 545/ 547; Anal

C30H25Br 03S: d)ydsfe?hgj@caﬂ %lde%fa?{s §hG e eXIEapts gerg combingd @ng washedg. 11

Step 2 with brine. Silica gel was added and the solvents were removed. The adosrbate was

(2R -2-f4-(

ohenvL. pr opl o Cﬁgﬁl%gq%io hgﬁ&f@%??&@&?&ﬁq @th@]/temx?%&?eﬁo %bé &Ertﬁ%x%ﬁ%?un%
Step 7 there wi whiteasohie d39.2 gns0%): NMR (CDCIl3); 8830 (s, 1H), 7.90(d, J = 8 Hz, 1H),
(2R) - 2- [ 4- (9- by.e09:42), (1, GHYEY. Iaxh-zrsa@htﬂ}g[ 3.28- (blzﬂm oFes; 3HY ! DspResxXyJ- 3phen
yl -propionic acid nethyl ester (0.6 g) 1.10 mmol), aqueous potassium
hydroxide ( 1.3 mL of a 1 N solution, 1.3 nmol), tetrahydrofuran ( 15.7
m.), and enough 30 net hanol to cr eat eEaamptlmddneous soI ution the title

corrpound ags aﬁ?ﬂhh
(d, J 8 HZ ddd

: - ng a
doubl et at 8 7.22 (1P “@Ulll@)?f @?—'l}mle?ulfé’elc(%ld ‘3‘(2_13}§hfP&‘hyl2fHth8[?@38bJ(ﬂaaPhen = 5,
8 Hz 1 H), 3.488l)-phényl bstért (B000y,eT.Bapnhol), nuatrisdsfuiBX3 patmb), 0% Wyyeods 41

(s, 1.53 (+ n 20QR
Wo 99| 61435 PC{F?TES%Q %%{gﬁ aﬁg’%‘g’??e“‘lagétgtkqélrf‘%“c]"g%@?g ’%Lyxa’%% W, ‘°&’“%9wg
C29H23Br 03S:  (§-2585umY, 0.8 equamgpiodiy, acw (0614 ;2o 3rid: mmol.gh9 Bq) atroon temperare). 09.
Exampl e 630 5 The mlxture was stlrred at room tem raturc for 12 da s. The reaction mixture was

25)-2-f 9- 3- I 6-d hyl
henz)xyl g E)heﬁéﬂ%rné[% 1Pt8 zln S‘ﬁ‘i“% 38%‘?"85 é?lgp on:L soc13um bis 'lfotg Q%b mLX a?nd %he org'amct yip

| 2S) - 2-f 4-( 9- angxtﬂiceddwmthﬁmmmrzm e ¢xtraps everetcothhingd ddsilieetghl wsenox

~~ 1- 3- phenyl d%@@'ﬂ@'s@lv@&b derlehleLaidehe l&o%&t@wgﬁﬂﬁﬁrcﬁédﬂtbﬁﬁpiﬁ@ @ae
procedure of t here was obt ai ned

4- (9- br ono- 2, 3¢ Wﬁe{ewyw hea{)ﬁﬁﬂafeza@wom éwsmﬁﬁaugn -6LRE TRERVRTFA MatsiRbl  (

10.4 g, 2354 nwmsl pyrifie@}by2hiply presxire Jiqpideciybrpatogriapityi wh&hl ghve netdvyled essdring (

13.7 g) 76.0

di et hyl azodi C;HI%%%(Q] g5 95%@3%&@%&%&;@0&2&9& it < Hgyg%f’sg ?H?’)(;“R%éz

at room t enperdf u¢eNM$e(QM§ped®55 & 8h b8 H‘I)sfliﬁékl/ § ganiDs7e6-7A2 69,70) :

Opt . Rot. [a] 24H)D743- @408 (18, U8B, 3.47 (s, 3H, SO3CH3), 2.42 (s, 3H), 1.50 (s, 3H);
MS(EID): [M+] 508 (100%); Anal. calc. for C21H17103S2, C, 49.61, H, 3.37, N,

30  0.00. Found: C, 49.44, H, 3.52, N, 0.03.

Example 12,
4-(2.3-Dimethy]-9- ulfanyl-naphtho(2,3-b]thi n-4-vl)-phenol
To a stirred suspension of methanesuifonic acid 4-(9-10do-2,3-dimethyl-
35 naphthof2,3-b]thiophen-4-yl)-phenyl ester (0.620 g, 1.22 mmol), and copper I oxide
(0.192 g, 1.34 mmol) in anhydrous N,N-dimethylformamide (10mL) was added



mg/ L, MeOH); NVR (DMBO-d6): 8 8.18 (d, J = 8 Hz, 1H), 7.62 (ddd J =2, 6)
8 Hz, IH), 7.51-7.42 (n) 2H)) 7.36-7.23 (m SH), 6.98 (s, aH No¢ m(t J =
7 HZ) 1 H), 3.56 (s, 3H)) 3.29 (m) 2H), 2.41 (s, 3H), 2.22 (s, 3H), 2.

(s) 3H)) 1wafley(e343s3H); MS(+APCl): [M+H]) 1 brom ne i sot opePGRUINSHIRNS

573/ 575; Anal. Calc. for 20 C32H29Br03S: C, 67.01, H) S.10, N, 0.00. Found:

C, 66.72) H 4.86, N) 0.12. Step 2

(281-2-f 4-(9- Brono- 2. 3-di net hvl - nat ~ht hof g. 3- bl t hi ophen-4-yl)-2. 6-di ne

phenoxyl 3- phenyl - prom onic acid In a rranner SI mlar to the procedure of
Exanpl e 49, Step 7 there was obtained 25 fr

(2S)-2- (4-(9- tsmemngl @Hon@LhﬂéSn@m)wpzﬁ@bbptqﬁn@psﬁ@Hmbersvx@e 60-49Tregt hy! ph

enoxy] - 3- phenyl68phepl) @Al aaky drgamahxydsp@&é €The(vbsfd as 6ea9e71 aaedkd agis3ens

pot assi um hydr, OX t on hydr of ur an
(9.6 1) andosha i s e oA Pueichy i e BV obreo R et o
Recryst al | i zatmigture warpaGetiGnet watkr, acdified vithrhydexbleac geid@nd tre drgaries woepound

whi t | O 0 35. 86
?i0a040' rrg ?n?)ckﬁjac égii)]mé) Ngér %I\%/é@ex d;ﬂ%?s %r&%&ngﬁ(@&: ﬁ@?@d ed [\@] m!zhe jmd
Hz) 1 H), 7.68omsawaced Thezc%% sphid regidpg yay dissolyed 412 wa@r«ﬁ mL? a25N (m
SH)) 6.97 (s, s@ddim HydroXidet solulior (#.5HaL) Whi ad®d25Thed vial was Beditd, andHjeated. 281 (S,

?ls_?)% OFZ)eZSaJE '[S)erln?DCSS%h%é él-(e ac%"Q ”"é%ﬁg ¢a§ m%%ﬂz%gﬁaggy)eb %"ﬂgg ap&y)btﬁé)m ne

99/ 61435 - 10@uxmrezwawogb®zomvmum@@£99dmt% wipg “@temoancF@mdcﬁedovmﬁa 17,

H 4.87, Mo O émcpﬁaﬁ& é/ctldl cml: okg?hles BRieR AR VtHRhE coTRANGIN sifi8Bgel afA -
Exanple 66. 5 0XQ ht. hof %%{3 b]

. e o 2o M a%so'%ﬁ‘@nwiB?(S&p%ts?wa&%faﬁﬂﬁgﬁgamey Lt ion

of 10-85 / 15 petroleum ether / ethyl acetate) and the solvents were chased with benzene

2R) - 2- [ 4- (9- t | - ph
(enoz<y] - g pElen @ roplugln?hérgéz?%l: %a@jg Ciag%g%rgf %%Rhﬁ@ékﬁ%&@yﬁzka%egﬁﬁg' amrgy( 6p6
nL), and 30% & B@h g6h$ d?%%@mlﬁep@)h éoé‘é'l LEi&Rz( 1H).07-38-7.58 (80 2KB1 ¥ 4fher e
10 was obtiai neohoa(nsl LHY, V) 25411 2 imWa ), ToRdi,at el yHdj 21}, eo3n(d, [ watier, za{)d

extracted wit i gt [.~:RU a

nmet hanol / nmet h?légng gﬁll) ongg 31—\%5\14{136 N'F&I?y%p%%ﬂ?ﬁa?g&%o%’e&&ﬁogﬁzsoI id
(0.12 g, 23% €, @169, Fotd. 89[5}]@3)%&%@@ B4.98.7Hg8. SﬁgNerBlvem) NVR
(DVBO-d6): 8 13.10 (br s, 1 H, 8.28 (d, J—8Hz 1H), 7.74 (ddd, J—l)
7, 8 Hz, 1H), 7.63 (ddd, J—,78é§z J]H)} 39(d J =815 Hz, 1
736718(mSH))701(s 1H) %4%9(t)3—7H21
3.23 (m 20, 25-R Z -Amehyl-2-ph§ gyl mapdithe(@. 3ef] the ' oh

di astereoners, 6H) )l"ozd srluz.pé@mn?’a'f')é) (213 é@ne@é’:}/{’li 931§Foeny1§{§fanflprg?)1tho kﬂchxo%4 70 H

br om ne ISOtOp attern
4.73, N) 0.004 ﬁgﬁﬁa" | @41842.1500 ﬂlmn')h g paigssivug EF@‘“GAG‘?;? t §cHf
:j ndi t(::at es two ghajabicefieadis (2440l Modkjadded. akBM}ipn af Bfbmiine (0T let ., Sﬂllfmmobl@
| astereoners
2.3-blthio heﬁlag‘f%jjl {%gllg (2382 5%&?&%&%?{% ?b &VO[{E@ ?%%L?Jgorgéflapcégmgt ep 1
(2R)-2-f42p2, §om q&gssolwmmcﬁw@ @owrc{gme nweéwnmgﬂa)p@mméﬁ Ay SRR noX ~

3- pheg ~~I - Pr @6Y DRbrs A @adih hv6ak%qﬁa&haf with da?ter&qm@ms sodfumaisulfte  fded to
roceaure o al he

B e ot T ERRLR 7 ke il TRE, FRerhS ' tand Sffacted, avity thes: T
2.33 30 mmol ) extfEs)s- @eﬂayuqu/uamp\mmylttm tyensreeparated dnd rafteh ylandiag @rver(ﬂghee 9)
18.6 _mmol ), bmﬁ%wmosgm n%},? gﬁous vehts %efm'raove&“ @wthﬁw Gal gyl ate

(2.92 m, 18.5 enzene m.) room tenperature the
title conﬁeunﬂh@@aﬁ’gﬁwﬂj@@dl OetEpewm oiner / @ESWB@‘H@)VC the Hleqoompoung pg
7.94 (d, J = &nbf-whitd solid.(8.89 g SBA)ONMRADME 0886)( 5§ 10.254s) 1H, 631)(8.421d7) 7 Hz,
IH, 3.55 (s) 6%, 657723893285 7.60-7.47 (m, 3H), 7.247.19 (m, 3H), 7.15-7.00 (m,

2H), 2.39 (s, 3H). 1.62 (s, 3H).



1 2 NOV 2p02 CVO 99/ 61435 PCT/ US99/ 10209 - 109 (two overlapping dd, J = 6,

13 Hz) 2H)) 2.70-2.40 (conplex m ABX pattern, 2.38 f_‘?)N%I 1.53 (9)
3H), 1.10 and 1.09 (two overlapping triplets, J —8Hz 6 quﬂﬂ PCI):
(MrH) +, 523vody&luep 2 (2R)-2-f4-(2.3-Dineth PCT/US99/10209

~1~-na_oht hof 2. 3- bl t hi ophen-4-~| - 2. 6- di et hXLphenoxyl 3-p]; ~enyl - ~ropi oni c
acid In a manner simlar to the procedure of Exanple 49, Step 7 there was
obt ai ned from .62 -

(2R)-2-[4-(2, 3-di met hyl - napht ho[ 2, 3- b] t hi ophen 4-yl)-2, 6-di et hyl - phenoxy] -3
phenyl - propionic acid nmethyl ester (0.46 g, 0.88 nmol), aqueous potassium
hydroxide 10 ( 1.1 m, of a 1 N sol utE&ﬁmPie 114mml)) tetrahydrofuran ( 12.6
nL), and enougheeiEtbianelo-i@ 5 ) -4y bl

conmpound as a W . g, 0 : ( ): , 1H),
8.44 (s, IH), %64 (d, J = 8 Hz, IH) 7 47-7.22 (m 8H)) 6.98 (s, 2H, 4.61
(t, J =7 Hz, 1 H),T8.®2%oldd (icd btath) kkinti@H)qf 2Acéfiz2 @cid npt(Bsbrommo- ABXhmamybrn

1 2.66 (<t ABX
IO:% % ern, ( %Bgﬁgﬁggﬂ)gpﬂ%%%?Pﬁenyglefer%ldé) MAQ’T?”&S'??H*@SF overm{ﬂg)fepl ng
triplets, J = SIHPL) Wes addsd sulfymy) piflorides@76 mfva il 0.3 camel) deﬂWIQES‘B‘HBEOSS

0. 6H20: C) 76 pefiod |df 16 nfiftuteN AfRr Ofrinf Qv ifCthe 162 Bath tHa, refotidQ, wdN @hefidhed 20

Exanpl e 68. { =~ ht. h

. 3- bl t hi ophen- ‘ﬁ{tg/r)atei(%)%d%)[ ?Pd%lq?ﬁfﬂé%xv#h% Shi IAfIS?Ioﬁr}tlef)lﬂg(l tge lar¥8’|'s Wektic
acid In a rranrsepa:stpdnleaaa gebwashaédgdr@ab@l@gmgfay@@dpheesmntsm«emmyedaHﬁxal ned
from adsorbate was flash chromato ra hed (gradxent 90/10-80/20 troleum ether/cth

oheny! 25 é?orﬁcm{*@tos% IR et RS S5 hﬁﬂﬁd@&%ﬁ%&ngy] i

0.53 mol ), N8I (dhdt=hy Hzpt HRMde(dd) ive 8dr Hps}H), FeiszeAR (1094H),)7,3397 $Ci(ne
et hyl ester hy i , and pot assi um carbonat e
(0.46) 3.33 mm SLEI)PC{E ?%Ez(egnpl(grﬂ%ure }d whi ch was adsorbed onto
silica gel and chromatographed with hexane et hyl acetate (90:10). The
resulting igolid (0.18 g), was treatedExamplasassi um hydr oxide 30 (2.34 nL
of a 1IN sol uti 2. 34, mm lvM tetr hydr.of n eno, Jh Jre hanol

to create a hom SRR a pale
yel l ow solid (0.10 T a $88§an d‘ﬂl‘aﬁbt(cww&))ronap ZZhbzm(ldﬁh)'@)mithvl)na@hmeﬁ(l J =

6 Hz) 1 8. 9 i 6 6. 93
6 He) 1 H) 8 fidendythpnedy ésw&d%lzbg B b8) b, o/ fychodS NRIGihy)

79 d 73
17 Hz, 2H)) 3. ’Zm’(‘%lee (1 mb) Wis %8%@%‘%&@3@ Ovﬁga’%%?p%s‘églaﬂézog
7, 14 Hz) 20 Hymorphdime (0883 dnlx 7783 fidndtz3 efy) ki) rooth &fhperabfe (odenpl dry nivrogaBX
tt 4
VS(ApC ) | oAt it 7 R Shoni gl o Pl {3 gp
2. 48. Found: cvas-p.@d@le)nd}qftelgan@gdempnatoé);xogrsgggt ?ecqygl ents of morpholine (0. 50
4- (2. 3- D met huhEaplet d9ak@. Afiddl stittingni 4oy )ongcr&hdlrﬁchorrhhxmﬂaam&l difbtepwith

2-B | -4.5-di th
(10 I ﬁngymanner I ”21&#%/?]4 ‘f‘ﬁ%gf g‘b%:se‘ﬁﬁ‘ra gﬁ}}#? ﬂ?h (?%tﬂlﬁlgcw%k q’?ﬂ%llrr%? anone
obt ai ned f%om@rﬁ-sdpéﬂttr;/lanqbsém gelc wag jadded !LOOﬂGGOIg?HIGPhQS‘? e SObaeetpa\mel in

th(fje$ Stcgﬁs ffr@ﬂbééafﬁme%dﬁorgét@&z%’hasﬁ@h}dn&@o hE@?grEﬂ?érﬁQS‘/QSQb/S@ !rbl@&ﬁ‘" tz
an en

Arn. Chem Soccmeilg@%l %“e %ﬂ’?ﬁ%f"”@o"')ﬂaé&%d@ﬁf sdlﬁ(lgbadsﬁg)o 5%I‘nt

1986, 1%, 22125223NMPRoNg0-ddyl &9.691¢s, 1H), 8.18 (d, J = 8 Hz, 1H), 7.63 (ddd, J= 8,7,]
Hz, tH), 7.51-7.42 (m, 2H), 7.13 (d, J=8 Hz, 2H), 6.91 (d, J = 8 Hz, 2H), 3.71 (s,
30 2H), 3.60 (t, J = 5 Hz, 4H), 2.50-2.48 (m, 4H), 1.65 (s, 3H); MS (EI): [M+], |
bromine isotope pattern, 467 (10%), 469 (10%); Anal. Calc for C24H22BINO2S: C,
61.53, H, 4.73, N, 2.99. Found: C, 61.53, H, 4.88, N, 3.01.




15 (4.9 nm, 56.2 mmol ), N, N-di nethylformam de (2 drops),

2, 3-di met hyl -5-benzyl furan ( 11 .4 g, 61.2 mol), tin(lV) ﬁglgpi{@(G.G
m.) 56.4 mmol ), and anhydrous net hyl ene chloride (198 nlL) dre N

conmpound asy@vyeisds (22 g, >100%: (DVBO-d6): 8 7.42 (s, 2Hp¢TASHAONI21 (m
3H)) 7.04 (d, J =7 Hz, 2H), 3.82 (s) 2H), 3.74 (s, 3H), 2.6l (quartet, J =
8 Hz, 4H)) 2.19 (s, 3H)) 1.83 (s, 3H, 1.13 (t, J =8 Hz, 6H). 20 Step 2
4- (2. 3-Di met hyl - napht ho[ 2. 3- bl furan-4-vl).2. 6-di et hyl - hp enol, In a manner
simlar to the procedure of Exanple 49) Step2 there was obtai ned from
(2-benzyl -4, 5-di net hyl -furan-3-yl)-(4-net hoxy 3 5-di et hyl - phenyl ) - net hanone
(22 9), boron tribromde (36.8 rrL) 385XWI|9 and nmet hyI ene chloride ( 180
m.) after 25 rgfd.g ) m 0 ROHNXB-Bkhis fafy1YWdet £ SOl 1 d
(3.09 g) I'7.5%: ) c 8 8 / :
(s, 1H), 757(d JL 3

(ddd, J =1 ) tHiopBenHzyl) ﬁcdt@tg (b282. (95’56 finmid)l) arl ﬁ@@ssﬁtﬁl (:arbomlteeéd h@6 98&29

tt § I
Pt s e it S N s i 0 g8e) f"‘é&%}%"ﬂ’%ﬂs“@%ﬁn)
C) 82.53) H 7mkqg8.2 1>@5r°°m IEmPEIRENE BIIED 2 Ay DYPBENYAMORRbENSAYIen BTT08 3111
Exgmgi fe 70. S, Fichersf a&ht(o%alﬂihﬁﬁﬂh @ﬁur&-(@lmtrm(M .3BapiidIpivas added and the reaction

ur an- 4- |l e NOXV ~~~ on| C.acCl
Aot it aora 4 ets? uh St W rodiy R el Phous BB R0 b p ol BRe
phen, 1 ester dvermaghteiftesstisingiah agditianal b dopus gt eapan @nwkraaraﬂplreacngn rr@:rerp 3

there was gpt %Mluie‘ﬁ%ﬂh water 100 mL). The or anlcs were extracted wrth ether The extracts
4- (2, 3-di et hyl - fur an- -2, 6-di et hy

mmol ), acetic ‘é"rfﬁ9 la@[ f@lcs@ Inyas B@d%d 1h5= S°1é{?f8 “ﬁ?rrF’HPYFéitheﬁSls‘%bﬁ‘E)‘”dé

solid (2.23 1(lagh rhreimawoprapbes (gsxednuﬁilﬁdeﬁo /flﬁpdmﬂeupucthén/cratyil aa:etatd)no gwmanner
| to th B

Seeti e aerd ﬁg%“@e"%%?r . Ffﬁﬂﬁ@ 40, 3%5?%@’ 1} AHBER I

ester (2.23 g Bzl )4) i BHbHT 865748 O0Xdpd Fhrbizy £ Hbréﬁgr(@(o 34

m..) 6.4 nmol )ZH)arBODmEB!SIXb@a@ schior pde- xw(mad thaHy, 1lee GPrEpDUNKES.08

lid (0.29 10 8 d ddd,
3°L' 15 %G Ropredls sy (e MRS Srelpubypreteat 01 Foma hog (16,1 %
H, 7.16 (s, w)(7%)mzam@p@ 383 (14ff. BRI ph g (@ar #51 0% MS?[(H):ESIMH)
2.44 (s, 3H), @14%(S498(d5%)11 Bfbnlifte isdlohe pauehtt Hikh RescTutfontivs: Bkl SMRHIE! ) :

Mt 1 brom ne isot atfer 41
5 (]9) Br or no- 2."33%i r?@gﬁgﬁg%agﬁhtﬁlﬁnﬁgis(é I1§20§&§| I@ b- BletMersusheNss 1 n a
manner si A0l ar4(6do8oE Muase dedation: 052 poaniml. 43)c. BireP2H8124BeNEOSWESs 6348aiHhed

fromacetic acgh N 308 F 2,33 H 811, N, 275,
4-(9-brono-2, 3- |’rre't%"| r?zlilB?'ut ? quran 4-y1)-2,6-di et hyl phenyl ester

(0.29 g, 0.62 nmmol ), aqueous pot aSSI um hydroxide (0.75 nmL of a 1 N
solution, 0.75 muol), tetrahydrofuranE;(z&nﬁlerﬂl)’) and enough net hanol to
create a 25 !l-.a ) _I _t ‘ i
100% : NMR ( DvVBEO®' i (d

8 Hz) 1 H25 7. 59 (dieed 2 Jsohuumn 1) LB( brpme- Mlythylamnqrwl 3amethyl r)apmjw@ 3z) 1
H)) 6.91 (s, o erﬁ@ fh@et@te Mﬂs qu%r |n%ﬁ&b Neh Qutddhl&ofuran) (F8 7mt'¥ andtH) ,

i sgg— OE)Z pgn Zarrﬂetgw az \gﬁ écbg% queous solutlon o(}@otassru&%))droxgm]l N, 1 ggom ne
(~R)-2-f4-f~ Brmh))drﬂp@tsdlanﬂmmﬂempa'phtd’ldif&‘.r Stirkihg Urlzowr 4hey sdivéhtoweieetemovéd. h~~| -

3-phenyl - propi-giy %@% \gas d&{rﬁ) ifCBWART wite (3P ML) Qndl REidRTA GREH | 62 Ay dRotaigRL & 49,

Step 6 there was o
4- (9- br omzi02, Fcigh E@pmanmwmszwgctﬁxm% withyetherplegvivg @t wite. pplicha theo. 26
g 35 0.64 mml& habSlinterfat dr Ky -sdcighestid Wa@pﬁlmtd; @ifirsled Bt WtetieSART apd1. 38
g, 7.66 mmol}, concentrateg 9Thrs sgi of the1u2l.le compoN%/ was c%ss FTIAIS éetrg-ny%rofuran and
methanol and combined with saturated aqueous sodium bicarbonate. After stirring 20
minutes the mixture was diluted with water and stirred 10 minutes longer. The organics
35  were extracted with ether. The ether layer was washed with brine and concentrated to

give the title compound as a yellow solid (0.490 g, 79%): NMR (DMSO-d6); 5 9.69 (s,

5.1




tri phenyl phosphine ( 1.98 g, 7.55 mmol ), diethyl azodi carboxylate ( 1.2 ni,
7.62 mmol ), and anhydrous benzene (0.85 nlL) at 100 for 36 mﬁ %.Ulﬂg (0.15
g, 39%) which was used without further purification. In a imlar
to the proggsleyqsRf Exanple 49, Step 7 there was obtai ned pcfuemno209

(2R) - 2-(4-(9- brono- 2, 3-di net hyl - napht ho[ 2, 3- b] furan-4-yl)-2, 6-di et hyl - pheno
xy] - 3- phenyl - propi onic acid nethyl ester (0.15 g, 0.25 mmol), aqueous '
pot assi um hydroxide (0.98 nL of a 1 N soI ion, 0.98 mml), tetrahydrofuran
(2.5 m), and enough nethanol to create a onogeneous solution the title
compound as a white solid (0.1 g) 71%: NWVR (DVSO-d6): 8 12.95 (br s) 1H),
8.23 (d, J = 8H{QH)B)I8 (d, b5 81z,(IH), 1.6B)7.5% (1641H),585(-h4320d),)2H), 2347(d30 (m)

5H), 7.02 (s, 2 t _ ( )
2 822,52 (corng & fﬂ?keééljo e e 3y iR 244 So ] 4HBL 185, 31,
and 1.10 (two ld¥ett B ¥iplets, J =7 Hz, 6H); MS(-ESI): [MH], 1

brom ne i sotope pattern, 569I 571, Anal Calc. for C33H31Br04: C, 69.35, H,
5.47, N, 0500 Found: C) 69.93, H, 5. é mr\geRﬁ)SlQ Anal ytical HPLC indicates
a 15 nmmj or corrponent (98 3% . Exanple ’?dl P 2-f 2- Q/cl ooenty~

4(2 3dIn’Et arsh 2. D¢ Vi g i € HIQ H . v

(2Ry- 2 ] 2- C~I @%ﬁi&‘?-él | 2-. 3-di rret hyI naDht hof2 3- b] I Jhl ophen 4-vl )phenoxyl
_-propionic acrd nethyl ester | manner_ simlar to the procedure of
Exanpl e 49) Step 6 Top @, solugen 0%{] é{a -{Osbrompiethylaminomethyl-3-methyl-naphtho[2,3-

2-cycl openl yI -bth{ophér-4Hyyrthbiyd] (0.deh gh 6[02, :Bmbl)f i Dpheiacikt yde)ie pdieiatater(1G0 g,

2.2 25 t 0

tri phenyl p osp n‘g%(ﬁﬁg%. (S ﬂlg&g&t gxloﬁ')l& (gaqgﬁaggglngg&boxyfqgtm ? / : g‘fuc

3.2 mml), andcnédwwqfdwﬂ@eﬁi@n@mgg 15) haas éve reagdon mw@recwﬁqaemheaiswah whi t e
50' id (0. 67 g dxl@l@% vedl®® K0 GisulvR diMEOhEB: withBwaer 8d e H} aniés Merd d, J

8 Hz, 1 t d =
2.8 ) att oaﬁtrecgw%tﬁef o5 hndie Gt W Db i3 0E oo Ol D =
i somers, 1H), ifbethdr. ﬁhdetﬁerjs&as(remuve@iwad thetsslid (0. K627g, I-&?.G.‘amquhwasdlmte)i il H) ,
3.75 and 31570 téﬁa\“@dr?fu %lt(r @@ dTngN qél%gt)s s§ ﬁ@n modilunlf')x l‘gXIéé‘ d§é5 %@)
2.00 . 3 { oY M £
R AG R W N OERALN R
MS(El): [ M+] ) 2éd e révidhle. wdsaliged fnowat&2Q BB I8 SThéCwatéb wWaAS reribved by YPecdiation 00.

Found: C, 74.
(8:%1 2-(2-C~ ptgélﬁ? I'Frgf@czugiiv%Ndrreooxp%%Fol_@é}x’ggh}%hoYe&u§hthlix%solv twas rgmoved The
penoxX] - or opi desiduegasdligsalvad prnwr:relwdgqfﬁﬁawmet @dtwfacapgebwa@ﬂ@cdof’fhaalmt@ 49,
(StZeRg) Z 'E 2@09 \l&@& @?foi%d;&ﬂ Ztﬁd’ &i¥orbate was flash Crl‘llrt()rﬁlat iraghed (757125 pctroleum ether{l

-2- -cvce n - 4- -, 0 enox
] pr opi oni c gcieg'gﬁ@ctci‘{fw t%é‘tvé}he(‘g’s'é#a% Ahd M &@%&‘Elp%oe&gél WSB Y
hydroxide ( 1 dQB 8ni0.3110.4 (bro~d solHt®@Hh 8. 21) @8’ H‘r&)ﬂ{;)ll‘l)eﬂrﬁéh'&tﬂ} GhutdEh 160 L),
and met hanol 2'1%}7*56% 48 &tzﬂ)l ?76‘2571?2}!6)“@2@% & m chz:\@ L0 7352 )
95010): t. /
13. 02) ( brqos, ﬁ#ﬁg\@] P(g* éq? 1 6@6’(%? by mms Pﬁgem 39)(25/%)5%(@%0) (m

3H), 7.1328nd 540 (80%}, Bl ctm%))l &t § (22V0 ) 623 K2)% ptAmapCals doeC24HAMBINDSLC, and
7.09 (two dd r nd 6.91 (two
doubl et s, 4308 % 3%2%2%%183%5 %)@281 El?ag (?492}212 7 H, 1 H, 3.44 (m
1 H, 241 15 (s, 3H) 200(m 2H) , 179150(mconta|n|ngadoublet (J =
7 Hz) at 8 1.60 and a singlet at 8 1,I5mg H)g I\/B( EI) [ Mt] , 444; Anal .

. 6. 0. 00 nd: 74 0, H

Calc. for C28

N, -0.09; Anal . rmty ' '
72. f R - 20[4469):&@@ 2-. 3- d| rret th napht hof 2. 3- bIth| ophen 4 vl

)-2-cvel opent ~LI- Topbéefﬁ@% “GH R0 8- 85eyh . RoRONEE  Bhdlh HapliRol 838

procedure of Exanp M% ere was tai ne

2-cycl opent y| kb ’(ogb% m6®1&9 Ret Byl %awmq%lpzﬁ’/é asqttcrﬂcesibwﬁr d7yrd) paenol

t25 (ﬁ 37| g% 0.28&draslytionaftoiothing §).207 )rg.l , A lainho{)0in DP1 Bde)ic dci@/wamspl() mL). )
ri phen 0s

7 8 ol )+ andulhRyine dduen o sl i WRU L AEGMGTORT HE il e freiel™

conpound é§§ a Vot |edﬂwd2@e‘g)al 28mas0 Wwithwigieghyl vetberusBhe \oxreasuit werer eighined,

purification. concentrated and chased with benzene to give a quantitative yield of the title compound



In a manner simlar to the procedure of Exanple 49) Step 7 there was
obtained 30 from

(2R)-2-[4-(9- brono- 2, 3-di net hyl - napht ho[ 2, 3- b] t hi ophen- 4- yI)‘HZNg\{/cqmpentyl p
henoxy] - prwpmsmmsamd met hyl ester (0.20 g, 0.37 mml), aRAKAREY1§202 assi um
hydroxide (0.74 nmL of a 1 N solution) 0.74 mmol ), tecrahydrofuran (3.7
m., ), and enough nethanol to create a honbgeneous solution the title
conpound as an off white 1 2 NOV 2102 Wa 99/61435 PCT/ US99/ 10209 - 114
solid (0.18 g) 95% NI\/R(DI\/SOdG)' 8 13.00 (br s) 1H), 8.18 (d, J = 8 Hz,
1H), 7.63 (m IH), S 2|—9 7.14 and 7.13 (two doublets, J = 2
Hz, atroph |s@|5rér)’§“°‘ilsﬁhd(? 1§(E dRpI 2T @@QW%&PY@’W )80 883 (dgk ¥ phliBoner s,

1H), 6 93 and 161)917 8Q (v Hionbh @49, = & Hz, S HIZ 7.62 (@ PIH), FBE (1R, 111)4)6%204 940(q) J

cont a| ni ng twgb ﬂgr\gf{iiﬁg‘i 4%“2%3@%50% 9&5%&? % 4%&?’27%? ‘and a

singlet at 8 BFAMSIEY):;[Mv( 3 BBirhine [isorddE , patiernr 622 118%i), s&%b@%@aﬁﬁérﬂﬂ%
gilal‘ﬂfﬁH Aga'szsz‘s?qk% Am é%?@'fi?r@zt@@ﬁmﬁo@s“ C%6.03, 18- 792, N, 2040@oufnd: C,
4-f 4-(9- Brorm425073 %&H\w %phthofz 3-bl t hi ophen-4- Iy
1- 2-cycl oventyl - phenoxy] butvric acid Step 1

4-f 4- (9- Brono- 2-, 3-di net hyl - napht hof iEg 'th hlzgphen 4-vl | -2-cvcl o-pentvl 15
phenoxyl - butyric aC| d meth, 1 ester i on of .

2-cycl opent y| - ) Badi opk ipitdn- 4yl ) - phenol

(0. 30 geoﬁ}ogidm”' )Bthﬁopr(wﬂhklgt i cada@d @ @;iﬁblwg% ;b?t ﬂf(?n(r:inr'@gma%{cgﬂf@thl
D oty oo b ieiRe dra Lpndsat o s, 5 1aRRmaD and T gy teiapydraie O

Purification H2.02@, &h7 amedlpgrdapdineswlianhddnie ke eslheomylas hemtdinen ¢aUeoil bathtitl e
conpound as a

1. 7.62 (dd(ﬁlo!fi il 1%9 c.za u m1x ﬁa%&&%{(%ﬁd (%Qf ﬁ]@ alq)ﬁ c&g%&eo(gmbjth I. %llglé—l)
4.11 (m 2H), &8l B3s @éﬁedsfﬂ)tjle sther; phiage apd étte &3 Vem gragremevad) Tho aéspr*eaﬁe WRS= 7
Hz, 2H), 2542 f(ashedii’ﬁ 5 petrdlelind €thérndtiey] acelate) (6 plrldee?ﬂi): titld cOmphund adkdh,orange

1,74-1. 45 (m cod f B 0948, Shigkelsat: Rur @isBtley #5050 is, s af 1P ne

25 i sotope pat
4-1~4- (9- Br o Bz, BT BSiHd = aarwuwszsé (Bdd. HizopHor- Hzy1H), 2.54-(d.dpeft 91 phen

oxyl -butyric ggi dy)n.as @N0er 7, si B! @), 204Ber PRASEAWM)C6 0T (EXPAD BZ,48)), St ep
7 there was o

4-[4-(9- brom)b72ﬁ @feg T‘rg ]%Fy%rﬁ?abﬁtl Hd( 2=3L Bt AHSMEAER: | broming JSofops MRS pheno
xy] - but yri20 aci2d (9&ohyil), 439 el0000; KialgCald. fALCROR 1 4B rNQfbe €1 S6.08t Hs3i20mN,
hydroxi de ( 1.:66 HouRd: ? 95.8% 59114 .3, 43 66 mml ), tetrahydrofuran (9.2
mL), and enough nethanol’ t0 ¢reéate a honbgeneous solution the title
conmpound as an off white solid 1 2 NOV 2002 WD 99161435 PCTNS99/ 10209 - |
15 (0.22 g) 100% NVR (DIVSOdG) 8Eﬁm’nﬁle(ﬂil S, IH)) 8.18 (d J = 8 Hz,
1H), 7.62 (ddd, ., -l_ - 00 A4 m 3H),
4.10 (m 2H), =3 ‘ . 3204
(quintet. 2§ = 7 HZAS#Bt)Onlo 9‘8001#15 I%O @L7Q~7§64mn9’(}11@@ﬁ?% ??idn@% W§Set at
8 1.56, 9H); M@ﬁecE&} wideMoHL 'stirrdd bas@sﬂsm of isSELBR&APAL B%:ﬂmﬁ&ﬁbﬁﬁ&@ 3Anal .

G o o G Bt aong b G, Fibl Gk 0

(2-. 3-di met h~r2.335hinhw})An Zedic facid 44 -1l-)y After-dAghin] Ovaten weasnaiteé and ithei leaatiob o t he
pr ocedur e of E‘?ﬁ?fﬁ’é @as"’&ua&&?&xtﬂ- &1 §fﬁc¥‘g\§ ﬂ?%@de@qg tl'](e e‘ﬁ{@r ghase and the so]vefnt

3-cycl opentyl p-anisic acid ( é:)
chloride (3% 4 wasyremgved. mhﬁpsisortmtweﬁ ﬂ@b?ﬁ,(&f%ﬂ!%n%% tq §5 aébtﬁmw ¢ the tide
2, 3- di net hyl - Evobfpezr)d h915 3elldw LOdL(W)4154, SOOI, 129- 14T NMRO(DMEO-@&,S m.,

49. 6 I I 1

whi ch wms used KAtk o tRS A el L e, D, 8108 3?1@% 7960 B8, P81 (i, 9)

procedur e of Ex&ﬂrbl. dHL.5 1Stde p = He.r2ﬁ)vv3§5d§)t3ﬁhel@65f (soBH); MS (El) 2 bromine

(2- benzyl - 4, ngéo%t I%I[ ehUr 250353~ Mbds) ( 35 o1 gg%glt V40oh- @Jjoxxnghegmlc) fgt hano
1

ot hyi ene Shi oL 16 1 Pkl B 8 0

light tan solid ( 1569 96% (DVMBO-d6): b 9.46 (s) 1 H) 7.96 (d, J
Hz) 1 H, 7.90 (s, 1 H, 7.54 (d, J =8 Hz, 201 H), 7.39 (ddd, J =1,
8 Hz) 1 H), 7.29 (ddd, J =1, 7) 8 Hz, 1 H), 7.04 (d, J =2 Hz, 1H), 6.9
(dd, J =2, 8 Hz) 2H), 6.91 (d, J = 8 Hz, 1H), 3.38-3.26 (m 1H))

8

~N N



2.36 (s, 3H), 1.96 (m 2H), 1.74-1.44 (mcontaining a ringlet at S 1.55,
9H); MS(El): [MrJ 3S6; Anal. Calc. for C25H2402: C, 84.24, 45 \By7 N,
0.00. Found: C, 83.48, H 6.71 ) N, 0.04 25 Exanple 75. Acetic acl

2- cvct ocentwid 9996162~ . 3- di net hvl -t t apht hof 2. 3- bl f ur an- 4- vl ) - PEFH$Y18¥Per I n a
manner simlar to the procedure of Exanple 49) Step 3 there was obtained
from 2cycl opentyl -4- (2, 3-di net hyl - napht ho[ 2. 3-b] furan-4-yl)-phenol (4.8l g,
13.5 nmol )) 30 acetic anhydride ( 1.60 ml.xkgl7.0 mmol), pyridine (27 nl),
and nethyl ene chloride (27 nL) a residue) which was chromat ographed with
hexane/ et hyl acetate to givethetitl mr;R d as a solid (0.92 g, 17%:
NVR (DMSO-d6): 8 8.00 (d, J 8Hz) 1&)‘ ggﬁ(s) 1 H, 7.42 {ddd, J = 1,
7) 8 Hz, 1 H),2-Amdidoidd ethyg g J)-phehio NOV 2012 CVO

) 1. h 1213 &
39181?35 \I;’CTN§9a/Z)10§g§g agx]o%gdu(e] snmilé) to Tft t) 139§H} ﬁﬂd? 1§é o%tr%%ll?xﬁti lélgp
2H), 1.74- | eiay (h‘rﬁi:mﬂ avasi arlgedh e jangg wnaﬁf *(9-bgomy- -9r:fydxmv$yh-gg1 ho(3, MH] +
399; Anal . EJthibSen G2 fl-@n% pHenolB(. 6@)@) Hi.46. rﬁ&ol)N,anﬁ)de&)s E,Qi#&%e @.280. 76,

I?:I) DGrrgtS )hyl @gt %gé émgol F’*?'\‘%rﬁtgmﬁgﬁi Jg_x n-a.;;pang élgehsuslger?smn was llxe%ted at 85°C for 30
~~1- phenoxx] 3mphe’ﬁ3p| ma;mmamxmraovad qqolddntoarmrtempsawrd aaddedd to hveatger aicledur e

gf eFﬁ;‘lnmA,e ( ;‘9 3 ng'agtgd @/HP] Iaﬁlrete ﬁ'd 1’.@% IarE)c{) &Jg%entrated to provide the fitlg compound

mol ), (S)-2- hWURW%’hSN@EY/‘? s«r @nfft? Herlyp® %M‘é]ﬁ @ Sé?d@ztg?a’-ég()s 28)5
?zmllé n}_;l %eg&lmh«l&ﬁpm 8el {6, 86, 9)63265%5(rh, rme)7 4IJETc1i_ﬂdhyl=eszlc5glllqai le{é)ylﬁaﬁSe

: : rou 0
whi ch was used W?h%ﬁf IE) gmtﬁef szul?zlep?@af ﬁd°8’IJn § %gl%héwsﬁ{%? %bart(’)gciso’ t he
procedure of BEXAhP.42 (QBHt &9 1s.t Hdy Mnad b ahbxemlrterlmpc pattern 398 (30%,

(|R) 2-[4-(2-, 3vdiye h?dl(ampmm [ Andk: @alchlf&ggm{ﬂ?m) L-et bt pﬂtqea@sy]N 3phen
ropionic a mo agueous potassi um
Kyd?ox:ode (0. 6@59 ]g‘g’lng Clgiﬁg ?P%’ﬁ\’g%zgS mol ), tet ?ahydr o?ur an (3.2 nm),
and enoughl®0 net hanol to create a honpbgeneous solution the title conmpound

as a yellow foam (0.10 g) 63%: NI\/R(E[\@Q@@)Z S13. I 1 (br s) 1 H. 8.43
(d, J =2 Hz, 1 H), 793(de P &) 7487 8H)
7.10-7.00 (m 2AmingSd fydimpe {25 '
4) 8 Hz, atroph lsomﬁﬁga ﬂob‘édur@slﬂaﬂar(tmTeABXttDMQ@,r n1)8121|-1|)32 Moﬂ&adﬂlﬁﬂe(ﬁ@@rrpl ex

m ABX pattern at r qph 9 H) ( WO S,
at roph i sorrlars‘ﬂay:%lg(;l(Zl g’ %%d%id 2‘ % 30&?0“ })f §$)t?—|r?%4§g§ El?ﬁ1d f\}/&
480; Anal .2QCal eaphfhef2 bielth@am@ yk22 miro-phenqli(1.8 £8%:37 pmel).camhy eumbv @me
74.5S, H, 5.87¢ ML) Qnd?@thaféif{V]Q' ﬂLYan 3@ sus ension was heated at 85°C for 1 h. The

R)-2-[4-(9-Bronmo- 2-. 3- - bl t hi ophen- 4-

(2 )et hyl[ nglenoxrewlogpﬂﬂéw{ﬂ wﬁgrlﬁﬁlegnﬁgcm%‘l ‘8"‘%?858"’1 ‘é?']cﬁrﬁ%ﬁ]a) The residue was

4- (2. 3- di met h~wicen fpsht brobiRatdgriaplicki (fipitetimel -eldent:yetBeret sgdondheme elestted: lln a
manner sim | arpi;a gﬂgcxﬁlép%ﬁﬁr‘k‘ﬁé&a@) aﬁaé&eﬁalcﬁs&naaw%ae\g@m @biai ped 35

ngmm%ofw S oaaIMB o005 816 daa s 2g. 1! PRSIyt 7657 B0 Gn 2 B, b4 9

(ddd, J = 8, 6, 1 Hz, 1H), 6.65 (d, J = 2 Hz, 1H), 6.57 (d, J = 2 Hz, 1H), 2.43 (d, ]
= 1 Hz, 3H), 1.73 (d, J = 1 Hz, 3H); MS (EI): 2 bromine isotope pattem 475 (50%,
M+H), 477 (100%, M+H), 479 (50%, M+H); Anal. Calc. for C20H15Br2NOS: C,
50.34, H, 3.17, N, 2.94. Found: C, 51.35, H, 3.35, N, 2.72.

30

Example 24,

Methy! bromoacetate (0.150 mL, 1.58 mmol) was added to a stirred suspension
35 of potassium carbonate (0.223 g, 1.61 mmol), 2-bromo-4-(9-bromo-2, 3-dimethyl-
naphtho{2,3-b]thiophen-4-yl)-2-nitro-phenol (0.400 g, 0.789 mmol) in DMF (2.8 mL).



WO 99/ 6143, PCTNS99110209 - 1 17 acetic anhydride (0.52 m_) 5.5 nmmol ), and
pyridine (8.4 nmL) a residue, which was chromatographed with I\wt hyl
acetate to give the title conpound as a solid ( 1.62 g, >1000

(DVBO- d6) : 80894133{s) 1H), 7.97 (d, J =9 Hz, IH) 7.50-7. ag'r(usvwmmq))
7.40-7.35 (m 2H), 7.27 (s, | H) 7.21 (s. 2H)) 2.57 (two overlapping 5
quartets, J =8 Hz) 2H), 2.40 (s, 3H), 2.37 (s, 3H), 1.58 (s, 3H, .13 (t,
J = 8Hz) 3H); MS(El): [Mt] 374; Anal. Calg7.for C4H22Q25: C, 76.97, H,
5.92, N, 0.00. Found: C) 7S.72, H 5.92, N, 0.03. Step 2 Acetic acid
4-19-Dbrono- 2. 3- hthol2 bl t hi en-4- ~~ h ~~| henx|
ester In a nanl’i\&'remﬁgl r}‘éT yor H’é’“‘ﬂfr"d@écﬂﬁlaytﬁ WERS 8’“5?5‘5 Syigh et Ylh&e@tewas
obt ai ned from &detigel was sﬂded to the ethyl acetate and the solvent was removed. The adsorbate

4- (2, 3-di met hy 2, e t n S3 9,
2 nonal ) febvr F?’B@Hﬁ b2 ge@f%m QR eBdr Xétét?f))t%bé}xttap% %Jle g&knﬁunglqg
mol ), and met K eol @htoeWoee ) Eﬂlﬁ sphick (9-930ge OSEyBIAD vs @issobierdn (lol 48
g, 26% NVR 15HFENERAH]2 mn) &d&ﬂea(ed)wtdu otaddillm hydroRide dddN, &.30 AL, 6, 8

E\Z/er | appi zQSZluéP@OT‘é]nl)B%@%z 'fét)'gacﬁon%x(&gf “?ﬁbmhﬁg@&‘(\gamsﬁ}“dv}%d%m( s,

3H), 1.13 (t, J0% agedus)HGHnhd egtagpdgwth ether. The ether phase was dried (sodium sulfate),
4-] 9- Brono- 2. 3zl -pRtded anﬂ%p}sm 26d fofd ﬁbbl@urh@thc?&h& téékﬂov%e?ﬁé‘tyde o%\?\(gﬁ%d 20

I n a nanner S|m ar to rocedure
bt ai ned from %whgeéel,xqj(o& 4 o 228 AT MR (DMEB-d): 5§ 25 (4 = o

t
(9- bronpi@, 3Hdi rlHt)h&lM rcda,pht:llolﬁi’. ﬁ-I)b]St(hl dphkr-24Hy/ )H}Z-‘?e&gwdddptne-ngl 7ester (
5

0
4-
1. 3.3 I
4.0 %m)l) tnert)ra ydro gérildzir{pg% %t((ﬂejé?}%fz%gﬁ_ 1%ﬁpound
as a green foah821d4] g 6 Heo (3|H\75®5§6(f 38); MB&+E )|2|-promgle11§otppp) J

9 Hz, 1H) 25 parlén (56d¢40%) =56$(160%§3562 (509%);, Aal5Eak Hor 28 SHEINGES:, c/ 44

00 9,5 1) Tyl sl TRt byt o Cogrml S m ASCpatfern

L2R) - 2 [ 4- (®- Brono- 2. 3- d| met hvl - napht ho[ 2. 3- bl t hi ophen-4-vl|-2-ethvl 30 hp
enoxyl - 3- phenyl _propionic acid neth |‘Ex‘%§ﬂpﬁ5 341 a manner simlar to the
procedure of Exar’g)l e 49) St ep 6 there was o tal ned from

4- (9- br onp- 2, U EENRRRRR VD SoRER - y| ) - 2- et hyl - phenol (0. 45
g, 1.16 rrrml) (S) - A&- fvhetfoaxyr BOrnh\emﬂlpravmlabtu ¢S)ahytiroxye3-phény@gdmonic Oacil g,

(0 27, 1. 7 POEY RAGRBA% ey gl TRt TSt QRS SAELPRY 215

anhydr ous %‘énzeqﬂlextdswrth)remvabgf Vaer usingn3A meolecular slevesrfpolihg- A8 solyianswes

Ses' g;JeG§ Oszlz_hgonc&ﬁ%ed7m59%1£7saz‘@@tz ﬁj@bm?:r 8['&73(3%1'( %blut%m—w@s I} heliHvith 7sa@§atédjdd)
= . 59-7. m - 7.4

2, 8 b, 1 H)) et bicgbonatg s b8 borCRhundy, @ prfidg ucihonalpd s o Wyl =

3.32 (m 2H)) SIBASS2(x88%):XMR)(CBIG); QME(BOGH)SH)HB@ (@), BH)S, 6 7Hzand

}2:?3) SNy JIH)B*%(S gﬂ? (r?gl?h(;c/ilgo{gga%?t?%1§§ﬁh§%dpt{e~n7414y¥§)-%égt dyIJt')-henox
, ~l - 3; nhen# E%Z’lnﬁﬂ }c acid 10 In a manner sinmilar to the procedure of

Exarrple 49, Step 7 there was obtained from

(2R)-2-[4-(9-brono-2, 3-di net hyl - napht ML%BQ ;ﬂé hi ophen-4-yl)-2-ethyl - phenox

y] - 3-phenyl - propi onic acid nethyl ester 5 0.38 nmmol )) aqueous

pot assi um hydr £xXiZdié-Iiyrohenzayll-4fphgnylbutyricaci YLEHEIA6 Mol )) tetrahydrofuran

( 15 nL}, and nethapeh cbia (lattazﬁ)tkaluhbxt bfa:oﬁﬁmaw ndavagatde WOL1-B %&sk -qL 1-9 g)

200 P B U 5 T o, b, b o SRR, 2

(m 78, 7. 11 7q)0ud (aiphedyiphosphise ((0Tg, 38.4 mpole, 4izq.) I+pnhygrae zmuyds-o@ﬁan(tm
dd, J = 4, 8 "%I)IO%L)QP‘I& io%gﬁrﬁireﬁlal Q{?}hcargofﬂ'até (0P X 3814 ﬁ%lep%t rdfbtpwaw )

2.66 and 2 56 (two overla et o quartets ABX pattern roph

i somers, 2H), 9ved2Ppsriedof m(rt“\'ﬁé keeping the, iiMerm %P@a“@l-lbe)wefné?,a“ﬂcﬁ Snafer 52
(two s, atrophstirfiagesSone3blitiodal B8uradnd -15°QF thetiveobdth) wds ?erﬁo»ld?)angtmé)Wutloncal

i soners t C.
for C3l H27Eg 03|\§/§£ @‘)“Y?g[‘%ﬁ‘]’aﬁﬁmﬁe'ggamﬁﬁr&%gg‘%%e‘ﬁg’g e gl"gé? é‘%s W’Aggdz@
-0.07. Exanpl ethpgcsum; was redissolved in a mixtre of ether and ethyl acetatc (600 mL). Silica gel

2- Brono- 4- (2-. 3-di net h~| - napht ho[ 2. 3- bl furan-4-yl | -6-et h~phenol




In a manner simlar to the procedure of Exanple 49, Step 1 there was

obtai ned from 3-brono-5-ethyl-p-anisic acid (4.95 g, 19.1 mpofay 2&f§a| yl
chloride ( 1.8 nmL) 20.6 mmol), N, N-dinethyl fotmam de (2 drops),

2, 3-di met hyWo39be¥y| furan (4.3 g, 23.1 nmmol)) tin(l1V) chl EETASYE2E nl
21.4 mmol ), and anhydrous nethylene chloride 30 (72 nL) an oil (7.85 @),
whi ch was used without further purification. In a manner simlar to the
procedure of Exanple 49) Step 2 there was.gdtai ned from

(2-benzyl -4, 5-di net hyl -furan-3-yl)-(3-bronp-5-ethyl -4-nmet hoxy- phenyl ) - net ha

none (7.85 Q) b ntr| rom de 13. 2 14.Q mmol ), an
net hyl ene chl o:(?%oe 'JPT%D ‘%{‘i) g‘ie% ot'®2 Sﬂlc‘i’f"rﬁé f%'?‘ivégtoﬂlﬁo&a%?f%@e awe\%if?"éh
solid (0.85 g, cmm@mcgrapheQ(QWnEW2W@90 GuGBuRClieUS2 eyl @aide)-to Igl & the
(DMSO-d6): b 9. s

it T 18 cbifpout E%éyZno%?ol @oaé)wﬁxﬂcn'gﬁﬁ) 8,30 ?ds S (9H]z ?E%E 182
(d, J =2 Hz, 1)) =5HgpeB), @38 c%h%iﬂb?ﬂh 5 ABX da’ft2é!r2n1H2h$ ’3(3 i * (82,

1.59 (s) 3Hp, .85t (X= 89[2‘2}8) Bl 32133 (oVB(HE, X :29((WH]5 78, BHYNMSE aﬁwl\fM
pattern, 394/ 39%‘ Anal for C22H 19Br02: C, 66. 85, H,

0.00. Found: C 7 485 N, 005 Exampl e 79.
(R)-2-[2-Bronp-4-L2- 3 d| rrethYI-naphtho(Z 3- beuran 4-vl | -6-et

yl _-phenoxyJ- 3phen, ~propi onic acid 10 @gm ik 2

2R1- 2-f 2- Br ono- é[ - di met hy: ht hof -beuran-4; | ~I - 6- et her,
phenoxyl - 3- phe 2 Lin a manner sinilar to the
procedure db Exanpl &049 suspemespor’ of rpetassxumscylbidal el 6gr @0 mmole) in absolute

2-b 4-(2, 3, | ,
0. 76 18 mot). g; AR R B n*u%e%!l PRI R 5, O
3.0 mol), trif ‘%Kg§6&| IR o) ugabsa utq ethml 38 r@r)etrmlafz@mr@anemwf ate
(0.48 nL, 3.0 mumthours. Afdr @iHNEDL.05BoREME 8610ert wlas Gerfidyedaind 2Q0rekigs whe dnuz&dne
title conpound a§1 a.solid

80
S T POYog vl Peydtnd Bl @ﬁg’ Bie i HarpbR LB Tl eanids S lesbfpted’yimn 5
8 Hz, atroph i sthepride e3iicts BergGombined. Blica(geudOsmDwas adgsd and dliresodvenBips
:23 21(7) 3. 502( glg Hhoved: BRe zdslé%a(ecﬂﬁ@hﬁéh roMBSg ﬂgﬁéde'éﬁlent FARdAL 9@/;?63{ §()/2(¥H))
an r WO S alro
Comores Si0? el afel AR mhegaie vy 1 Sohyepi ik (et SR s tp 2EahE )
[MH]) 1 brom neité smhpnmad[aaiatyehm cB56/63587425 I\BﬂEF(CDle()ZRW?EB-fZ-IBr(m SH),
0-4- (2. 3-di ”Et '336'0‘ ”@RQBP% é b'z“é*g%%ﬂgy'z"r 6194, 2H). 15, 4Ha, 3 125D

r ~I phenoxvl - ni'c manner sim
Exanpl e 492OSt 61578723 H’éll%' &!ﬁgfﬂé-bﬁgicr‘l%d from
(2R) - 2-[ 2- br ono- 4- (2, 3-di rnet hyl - napht ho[2 3-b] furan-4-yl)-6-ethyl - phenoxy]
- 3phenyl - propi onic acid nethyl ester (lﬂta 19)29' 6I nmol ) ) agueous pot assi um
hydroxide 30 ( 1.2 nL of a 1 N sol utlon. , tetrahydrofuran (6.0

m_) and enoug et 4 --e!q Profng-4 S=bp :)0_ ar2leinia 1;.:_!(_"1'- -l

iorrpougdggs g MJ@%&“M(%O%) 88 O% (Zg J 8 Hz,
7. ;?)’ (dd) S‘g )2 6 i?k“'w‘zfi%?d“’ ‘B‘é'a(em(é %’“Ls‘ég (‘Tﬁ“’%g)%as %1"@91 d?%'%‘g? é%n’tﬂ ex

m ABX pat t er n}tii2d¢d), , rodn38erapmtat@re 36olgtiam of, 2at f-cifiroms @rfrtsrpmo-2]  3-dihyI.OQZ

WO 991 61435 P 1
i soners, %H?Q‘?"zé %%ﬂ%gh rr’L-%\gl) p%t%d ( 9%6 gnq ﬁo?%nélg%éésﬁ% JHJB §EI ) :
[M+], 1 brom n@ ‘?'é’!ﬁf%@“‘ba@ﬂemﬁhyl?éﬂ& Orgall- 67oam@l>, rmhemdahqqemm 4

68.5 1 , H 5.@11. 6Nm&lmdb5w¢ﬁd(5 riﬂ,)zﬁﬂtﬂe?sold‘tﬂon&aéﬁcaté\ﬂ inGin0°C bil E%tﬁﬂ'&'d? 84.

fl E:Zagr 3”036 ( ?‘1 %Jpgn rcrgélmg to 1608 errlx?gega’n?re &nt. o '?on4rm\§(|nlre was tdm{tcd erx]t% ]ancP u

silica gel ( 30 mL) was added. The reaction mixture was concentrated and the silica
adsorbate was flash chromatographed (95:5 petroleum ether : ethyl acetate) to provide
the title compound as a white solid (0.76 g, 97%): mp 174-175°C: NMR (DMSO-d6); §
8.21 (ddd, J = 8,1,1 Hz, 1H), 7.74 (d, } = 2 Hz, 1H), 7.73 (d, J = 2 Hz, 1H),7.67
35 (ddd, J =8, 6, 1 Hz, IH), 7.53 (ddd, J = 8, 7, 1 Hz, 1H), 7,43 (d, J= 8Hz, 1H),
7.35-7.24 (m, 5H), 5.11 (dd, J = 7, 6 Hz, 1H), 3.61 (s, 3H), 3.43 (dd, 13, 6 Hz,



Step 1 4-f2-Brono-4-(2.3-di net hyl - naoht hof 2. 3- bl furan-4-yl)-6-ethyl - phenox
r~l butyric acid nmethyl ester 10 A sol ution of 1

2- brono- 4- (2, 3-di met hyl - napht ho[ 2, 3-b) furan-4-yl)-6-et hyl - pzngﬂ%lmzo 30 g,

0. 76 mol } woePe1sdi um hydride (33 ng, 0.83 mmol)) 4- br onobatiysisaomei d,

met hyl ester (0.44 nL, 3.82 mmol )) and anhydrous benzene ( 1.0 nL) was
heated at 100 for 6 h. A second portion of 4-bronobutyric acid nethyl ester
(0.45 nm, 3.91 mmol) and potassium carbonghe (0.5 g) 3.62 mmol) was added
and the reaction mxture 15 was heated at 100 for 6 h. The crude reaction
m xture was chromat ographed with hexane/ethyl acetate to give the title
conpound as a $8)i3AQ@d313.ghHe2H): R(dCved He)3HB 186Q ., (Jd3c | Hz: F)HMS 1
(H)d,dd7 38 (s, 1(-11ﬂ)AB)734:80r61€le isdtope ahﬁa'n 100@0%77%@ (TD%)3 704 275%), 'ﬂdd)(25%)43
Hz, 1H) 4. “03 (\83 3l }%“Q 3 & %%3(5‘{13)%&”60@%3““1@ 13”6%
20 3H), 2.74 (&36;‘Nqﬂalr”tets) 3 =7. 5 Hz, 2.69 (d of quartets, J
7, 15 Hz, LH), 2.62 (t, J =7 Hz) 2H)) 2. 38 (s) 3H)) 2.09 (quintet, J =
Hz) 2H)) 1.56 (s) 3H), 1.18 (t J =7 Hz, 3H; MS(El): [Mt]) 1 brom ne
i sotope pattern, 494/496 St ep 2 E"ampl 29.

4-f 2-Bronmo- 4- 1R ab ‘ hh-4pMenoxvl 25

butyric acid | na [@ 2 ner il m lth 59 the proceure of ExI e 49 Step 7
there was obta

4-[ 2-brono-4-(2, 3- qumphg/pmmpm Ihm@rzxgetﬂ} fhbréﬁomﬂ,d $-08- ramgblwsphedd@&y? abutyr
|1C2§CIHE gfigyllmﬁﬁhersal'gjﬁmgl of: ¢ (3 tetra rof uozaﬁ%?almﬁr%{gi and nough
met hanol to cr qhé‘i’Fﬂ@ ég)glg)n)ig{qmqng:n B‘eg’iy Fséerc,(gr?églﬁné}%smg‘ ite
foam (0. 26 Q) &MF(IIXINR)(:E)BM (l). &fte23H he(sblution wias ldpncetrikdd, (diluted with8 Hz)

(oo 52 (S)wﬁtgfh?ﬂﬁ?mﬁ%éﬂﬁaﬁﬁ%% 2igoud i, e soidy s P ncy
) 1 H), 4. 04W{tbla*)ateya&d€)m@te offger (3 drigd 4n grpcup HZLyro_wdH)ﬂ)e title74 (d
of quartetss Jcompbundas blZvhitd sbl)c) (OZMSL (94%1’) RYP23=at18.299 (877, m%%LF@HCﬂ?;)H)

(s” 3r) 28936“@aﬁ?ht?ﬁ¢6556>i%%5’ﬂ§?3 Mg adf 5, 10T ey Tho 78 o7 %°
3H) ; |vs’(-531) 2HM7+§2-(ddd, JoF 8n. nleHZ-st}ﬂ)oﬁélridtlerSHZ AHI U887 2ﬂr(ai,.5f0al50’27 for
C26H25Br 04:  C, 16p=97%jz, hi}l)53 3’3(dd\| 140 608, 1'%9ur3<i8 (ﬁd 64, Pz lﬁH)5231% sNaH

. 0
S Exanple 81. 4- 0 | f Vi 6eth
~~| - phenoxyJ- bhlsé%éghg% @'Fésﬁg gtbéorﬂngd?oﬁ?ﬂco‘?‘?nf)@ 6[8% (3209, 855%5% ‘%90
4-[ 2- br ono20t- (@5%)di6H2(26/); aphtCedd. XoBS CRPHRIBRO3Sy IC} -58;58% ¥l 3.07, N, 0.00.
phenoxy] - but yr c 2 |)) oxalyl chloride ( 10.8 flL, 0.12
nmml ), 10 N, Ngﬁﬁgtgféggnﬁaég IJ€20(|gjg-‘it L) > and net hyl ene chloride ( 1 0 )
was stirred at roomtenperature. After 2.5 h a saturated sol ution of
amonia in acetonitrile (5 nL) was adEedn@m:iDhe resulting mxture was
stirred at roomt 2 far daysy: Cp ! e educed
pressure gave @ goe, W e rSpertde 0 weter (31 nl)
and stirre?b atnmmﬁperature for 18 h. The slurry was 15 filtered,

washed wel | with wateh, saitfbnabf 20-diB@niod-G-¥RnldE 3 dihély 19 %@% a;%enaﬂ of f

e a0 (o R b e ook b Ot

7, 8 Hz, 1H) ML36.80t dumaly end aipbényiphashinea(018s, 0.831 Tymal) i difzben2éde, (57. 25

(d ‘é) = o Ho 11'11% wag %o%d(dgédg? u&dxé%bgf?lgﬂ?i(ﬂ g¢- mlg 0. 8§ n?mli% dﬁ?pu}"% ysfo?rg (dd,
quar tets, = meifagr%"er 3 pegiod of 16 gipuges ‘5!45"’ a QWS’E}‘I(’GC" ajmosphefs, The pgaction 04

(quintet, J = rhixn#} wikheatdd Srefiox fodH)houds. 4 réiaindd erﬁngﬁb alabi}:mt thaperhinle) -
[ MtH] ", 1bro oto geattern 480/

oo 6Br N0, DG HOR TG W a?‘iﬁ&lge@\fth ity °“E)’ L] cgpbingd with 5

N, 2.89. 25 Exsihqalgsl. SEhe solvents were removed and the adsorbate was flash chromatographed
4- (2. 3- Di met hydys ”gagaearg cilieDinEt2he &naﬁd)e fe bl a Waﬁ@%ndﬁb% sw

L2- Benzyl 4 5-di ur.an- 3- oxy- 3-et h~~ eny anone 30
In a manned si kil ‘é‘l‘°“t‘g“ﬂ‘ﬂé°l @%@éé)g 13 “BQ‘Q)Tﬂy‘Q ﬁtg'fl‘g?

obt ai ned from @-mLwhs gidedasiqueasisdlufién 6f pitaRiiny hydrokijls (U)Laﬂ) ygs nﬂ.l 0r49de
(2.7 mL, 31.0 nmmol ), N, N-dinethylformam de (2 drops).

2, 3-di net hyl - 5-benzyl furan (6.2 g, 33.3 nunol), tin(lV) chloride (3.6 nL)
30.8 mml )) and anhydrous nethyl ene chloride (177 nL) the title conmpound as
an oil (7.24 g, 75%: (DMBO-d6): b 7.61 (dd, J =2, 8 Hz) 1 H),

\III




1 2 NOV 2002 WD 991 61435 PCT/ US99/ 10209 - 122 7.54 (d, J = 2 Hz, 1H),
7.28-7.13 (m 3H), 7.09-7.03 (m 3H)) 3.86 (s, 3H)) 3.82 ($R KoV 200%- 55 (Q,
J =7 Hz) 2H), 2.16 (s, 3H), 1.78 (s. 3H), 1.08 (t, J =7 Hz) 3H. Step 2
4-12. 3- D mewb gs/prashof 2. 3-bl fi ~ran-4-yl)-2-ether hp enol 5 PATASKUANASr
simlar to the procedure of Exanple 49, Step 2 there was obtained from
(2- benzyl -4, 5-di net hyl -furan-3-yl)-(4-nmet hoxy- 3- et hyl - phenyl ) - met hanone
(7.0 g) 20.1 nol), boron tribromde ( 144 nl, 152.3 mmol), and net hyl ene
chloride (69 nL) the title conmpound as an off-white SO|Id (0 61 g, 9.6%:
(DVBO-d6): b 9.45 ( s) 1 H, 7.97 (d, J = 8 Hz) 1H) 1H), 7.55 (d)

J = 8 Hz, 1H), mmodydiopydse & reom temperajurg Afer aterys 175 2@11(&1&1@13 sglvents wepe g

gzi—lzl H. 7. 02re(rﬂ)vcd The? rédtdue Irlls, cémified jﬁih \;}ater and 8cibitfied givH)t} 1699 hquedus J =
: ua 0 art S =

2 e 1k R R ahelvds agh MR apdmfy FE bl N bS5

[ Mt] 316. 15 Ewamlsm@ts WEIRI ang- swa(a@dBrTimogams plhaset Wag wmpm heikiR . tambl thio

hp en-4- | 5)r090dcerm:h‘?€lp>éﬁfl cIPROE PR Ipa R QR @ﬂﬂbxctoaéﬂféjmﬁt&)& pbund as a white solid

2- Benzyl { thio he ~ ~- met hanone
(20 I n aymanner?éﬁ 39 %6 P ?é &&%#D%ﬁé 8%%43381(\{3{%&% 5
(ib'zglmrjedlgrgm @q&;m)pﬁlz{)qda.ht:s&hldT ach)d? U3(9 281), 157 4dadyd|3 8, oxalH4, 1&hH) Ds5bde (
2. 3-di met hyl - oTRTkm, ?Hﬁgbﬁ‘% A ?{fm@d%‘{é gh?fof? 5 2H, )rn“ S il

1.99 nL, 17.0 aﬁw (JaEmBhrﬁMydirmgmwetlmf@rpétt@m@ 360(7@)96 $ 7H%), t61t3t8e
iﬁbrrpogngsaf% an (190ke)( %15 q35BRYA; 5 %@,e@)msapm&adamczm E fhass 16,
3H). 3.84 (s, %H}H@g‘é@ "%095374_& ‘ﬂ?f“‘iwassz@%gg@ﬁ %9 gf‘l" %‘f“%? 02‘§P6““ 1 81
(sextet) J = 7Anal, Cald) forCCBHIB3QBS= C7 4805, 3H)2. 7NVSIED.PD. Fovbrid: 3?7844Et.e}|b 2
4-12. 3- Di net hyélégnfqpl@tj*gofz 3-bJdlhiop en-4-, |y ~~2-pro~~Chenol 30 In a
manner similar to the procedure of Exanple 49) Step2 there was obtai ned

from
(2- benzyl - #5 5- di net hyl - t hi ophen- 3- yl)i&énqﬂéhmky 3- propyl phenyl ) - met hanone
als 2 4 ]

(2.70 g, 71rrf$__ ) r ) ang rrethylene
chloride (24.5 ' . T 0 1 :
( DMSO- d6) : 892@%_&4&)@%&@:&, 1H), 793(d J = 8 H) 1H) 7.50-7.25

(m / 3H), / 7.05-6.88 Pl&h} ifdon? 2 B1dibroo- (9 Drorfd0L3- H@)&Wlﬁﬁéﬁtﬁo[ﬂﬁ@tmophcn
O 20208, Magtndl ey ey pimblihy i (i b hydrof o

t
596, 2t ep 20 Acehy osstc ackowitg cahlprbedue Oﬁﬁxmpltt AG[ White bolichirapHiéniTA<C; (i}
}19; g{gg ngt heggm ﬁ?sfgllggbf\ /BN EEIC1S): NMRNDMsbhe), ¥ peedirsdof, fxampl e
41 2558 met hy PORDRBII[ Q98- il ol YDy 773 A5p byt B T £: - d H3, g
mmol ), acetic aHhYHUS2 dédd, 0.=48, i1 Hz, AHG146, (nanid )pyr32ell.pg ((11725[) nLp44.18

d whi ch to t af h
e e BHhetia s (A b 6, A L2 AV g i
7.98 (d, J2% o(mpZH)afpsl €, @7%4(+f@B()fﬂMiH)3 oraige 7S°§6>e(?ﬁtt°m~+)7 0730%)( s,
1H)E 7.23 (s) ?w(10<2%}3570@r(zs%g)7062106@0€7@, Agkl) CaR. 3H(§r Cg()ﬁ)lﬂﬂ)rwzé(()g?@ ?}\/E]S g 218
contal nin a S e . = , ; . .
Step 4 Acgti C g@%& ﬁ’goéﬁ?%ﬁo@zsﬁ%?ﬁeﬁ‘? ]& 6'03‘

| -napht ho(2. 3-bl t hi ophen-4-y~)-2-prop r~l 15 phenXl ester In a manner
simlar to the procedure of Exarrpl e A%xaniflp43s,here was obtained from
acetic acid 4-(2, 3- d| rret hyI naht 0[2 _-b t hi ophen- - I)-2-ro | - phenyl
ester (O. 8609) -l 4P LOT OO 3 2= A = brom ne
(0.12 nm., 2.3 chlorlde(21 m.) thetltle conmpound as a

0,
Caga 30=1 % 33%@%”? %%%%%@%'4-§-§fo%% 1Sy hpfinog, 3%%’“@%
Hz, 1H), 7.28 (19'1) mqyol (Exasple 9) apgi(S)-2hupdroxyrf-phppyl-butyrate, ethyl ester (Example
27) according to the procedure of Example 30. White solid: [a]25/D = -12.187° (9.929
35 mg/mL, CHCI3); NMR (DMSO-d6); § 13.24 (s, 1H), 8.21 (d, J = 8 Hz, 1H), 7.73 (s,
2H), 7.67 (ddd, J =8, 7, 1 Hz, 1H), 7.52-7.45 (m, 2H), 7.32-7.28 (m, 2H), 7.24-




2.43 (s, 3H), 2.36 (s, 3H), 1.63-1.50 (mcontaining a singlet at 8 1.57,
5H), 0.86 (t, J =7 Hz) 3H); MS(ElI}: [M+], 1 brom ne isot?F}eNB\?t{uﬁrn,
466/ 468. 25 Step 5 12R7-2-

14- (9- Br onwQ 9%6d3fret hy~- napht ho[ 2. 3- bl t hi Qohen- 4- v11- 2- pr §FY{US99/10209
phenpZcyl 3-nhen_: 1-nr bionic acid In a manner simlar to the procedure of
Exanpl e 49, Step 5 there was obtained fromacetic acid

4- (9- brono- 2, 3-di net hyl - napht ho[ 2, 3- b] t hi-xdhen- 4-yl ) - 2- pr opyl phenyl ester
(0.36 g) 0.77 mml ), aqueous potassi um hydroxi de (0 92 nL of a 1 N 30

| ut 0. 92 ¢ t |
sol :Jdl) C)2)(9 br 7%0@ I3 dﬁﬁéfmgﬂ%qﬁ% ?zégl- Thn} '%‘113 : -lp#)bp% henol
(0.b2 g), whi cAHMab:3Q:228 (w2 bdtﬁlf(éu-ril'ﬁerMﬁtﬁ tFABka M'bh3 brormmz isqEpeBIENNO
99161A35 PCTI Use@tat@/Z)O%z(lb@%) 708 (@O%ﬁUOStS%YﬂAﬁI ¢Ac.tfor CBOREIBIB0BSOE,

Ex?gplb(rao?rg ngg& Srei'lhgpsngaﬁloﬁg{: ”%eg:] ?pﬁer?ﬁél %)0:249-' propyl - phenol (0. 77

mol ), (S)-2-hydroxy-3-phenyl propionic acid, nmethyl ester ( 1.12 g, 6.2
mol ), triphenyl phosphine ( 1.60 g) GEJxaEIEgEHU 3 di et hyl azodi car boxyl ate
(0.96 nL) 6.1 mmol), 5 and anh drous benz :{2 5 m_) at 85 for 3 da /S a
solid, (2R)-2-fRk ,4 thyl fanyl- 2 -4

di met hyI - napht padndxB-Phh d) - 2- propyl phenoxy] 3- phenyl - pr opi oni c
acid nmethyl ester ( ) S it N rth |f|

a manner simlar togfeﬁgeg (grogbluré %\?I%B%ﬁg%g\ndiﬁal@t Ehe‘?yfﬁlé&é' ?}bogégl ned
from 10  b]thiophen-4- yl) pheno! (Example 13) and (S)-2-hydroxy-3- phcnylpropxomc acid,

(2R) - 2- (4- (9- bR te3 1Lk Jb’ﬂ)a&fém}ﬁé"'@[tﬁe Bddui SRR 30, IWRid¥of@Ydptphenl

0 051 & nery RS 08 P RO Ao AL (T o
(4.6 rrsz) agng (635 (01007 30) (;mtlla:aﬁwﬁlz 1), @r7iéat,d =a2 rhhnﬁﬂenéd&@@uui g8om, 1 ke, tIH)Ii
Peg (o oy St baen 4Gt l?beﬁ%’*%g’“wf@“ﬁf £9L3.19 gﬁﬁ%%“
7.52-7.40 4$n Gy [Hg, a0 4 (my 2H)55.28 (1 3373.28 . 2Hy). 13R)(s. 3. 24
g Imn |2225 gt 73 3HP3. &mé mj)MsZ(Ec})ZO[MD] Bbomide BGtopk p at{@r% (T60Q0%A msrxqo%oo

7 1) Catroph | RO #yr el @ﬁm”féf%r%ﬁ BT8RN bR aie: &
5721574. 20 Exé&ﬁI?eHsa% N, 0.16.

L9- Bronp- 4- f 4- met hod, v- 3. 5- di met h~phenvl | - 3- met h~napht hof 2. 3-b] t hi en-2Xl ) ne
t hvl acac~£§te A sol ution of

4- (9-bromo22, 3- di met hy - napht hof 2, 3- b]EE‘ﬁf‘H’dﬁe%M yI) 2, 6di met hyl - ani sol e
(2.0 g, 4.7 EHIY 3

di i sopropyl et hmg%ﬂ%é%@&%’ 5. 2 mml) and anhydrous rrechyl ene chI oride
(24 nmL) was stTrre or appr oxi mat el .. The crude reaction nvxture
was then diluted w PKPHESt fipm e ﬁ&lbroms‘hé%%dwwlv% -Phenyksuléanyl-aanbeghald. e

brine, and thEB]tlﬁibplﬁbﬁi A-NA3RR8) (Exaimpleis) aad and) comn@erialie dvdRble phe@pd USp(-gave a

d h t 6
ol ) and R N 20 ng Rt b gd%’%ﬁ?‘? WL, BbPar et
M xture was d| FutleQT\f\lQ 1dhxatlﬁ§=l CEC rNMﬁa@Maot@eﬁeliz thrgadas, t Hl.vW@®@OH). once
with brine, anQ@,anJ digi gl W?%@"(X 2 n7362117r5<'8t n® N NGS5 1§@Itg§lengrfp§§ure

d th th t
gave & r s e e Ty o O 28, P il Oy i%%ﬁ% RANE R TR L
H) 8.21 (d, J3H)91.52)d,1 &g H7. BB; Mﬁjﬁ:‘,I) IM&122 bjmiSe kotopd pht)qm 64D (27N
2p12 WO 99k61435) 110648, b5 15499 HmP 2R, for C29H22Br20352: C, 54.22, H, 3.45, N,

0.00. Found: C, 53.64, H, 3.33, N, 0.05.




7.57-7.45 (m 2H), 7.0S (s, 2H), 3.78 (s, 3H)) 2.30 (s, 6H), 2.08 (s) 3H,

| .68 (s, 3H); MS(ElI): [Mt]) 1 brom ne isotope pattern, 482{3%8“@/@? Calc
for C25H23Br03sS: C) 62.11, H) 4.80, N) 0.00. Found: C, 61 7S)
0.04. 5 ExawpbwsB3s 4-f 9- Bronp- 2-. 3-di net >~1- na~ht ho[ 2. 3- | ZFTRISR4AL0209~
-2-meth 1-phenyl acetate Step 1 Acetic acid

4-12. 3-di net hvl - napht hof 2. 3- bl t hi ophen-4-vl|-2-nethyl-,phen 1 ester 10 In a
manner simlar to the procedure of Exanple249, Step 1 there was obtai ned
from3-nmethyl-p-anisic acid ( 10 g, 60.2 nmol), oxalyl chloride (5.77 nli)
66.1 mmol ), N, N-di nethylformam de (2 gé #n%l 3 di et hyl - S- benzyl t hi ophene
( 14.6 g, 722mm|) tln(l\/) Ch|0l’|d ’i 5 662mm|) and anhydrous
met hyl ene chl o2tB&-Diden : 4 AR hout further

purification. Jot gl{ : '_ j ha{ bRk axg[docedure of Exanpl e 49, Step2
there was obtaine

(2-benzyl -4, S-dnet hyfepf“ﬁiioph%‘?f“S yfibrome-4+63-prompe- 3 msty hgmasphakiptdryieethdnone
(24.4 g), b6romaphthd]2 3r6)teophertd-yl)- pﬁenolil(ﬁﬁaxﬁplém@j nd contingreitiby bwileble eiyl de {

78,4 mrol)) - pyro P pEaERy e © ARl ER el 263 ‘ﬁtﬁ%m#{f‘f’i’td?m( Iser
simlar to the +§6éé%°cﬁ]9é86ﬁnglmLEW)e NMB @yeginadSTRe. 4k (4l J wo? HzugHave
the title conpngmctdQSJ §3sq)|1—]zd2(-l 2HNW3(‘DB@@nd§I)I) 5889981453 =B,

%Hzm (75)973(H)OI %‘Zsé 2‘2‘)3? ﬁ;f&gﬁ%&ﬁ (Ssﬁéﬁ %\éﬂ% 7{"8’ ;-

361. 2S Stép 23H), MS (+FAB) [(\/I+H)+] 3bromme isotope pattern, 772(20%), 774 (35%) 776

e PR Ol il i i il e

manner similar to t ure anpl t epd there was talned
from acetic aciM+H], measured mass: 771.93954," mass deviation 2.80 mmu. Anal. Calc. for

4- (2, 3-di met hylc3aHRBB {4 S3-Ch]5t higp phers44 Ny 1)s12Femtdayd, spisany, 3e%t &r 1(73. 0 g,
13.9 mol)) ferric chloride (0.11 g, 0.68 mml)) bromne ( 14.3 nL of a
1.07 Msolution in carbon tetrachloride, 15.3 mol), and nethyl ene chloride
(63 ) thé5t|tle 30 conpound as a soIEX@n(ISGMﬁg 90.7%: NWR (DVSO-d6): 8

8.20 (d) J = -J($5rdnfidd 5 y-43melhhapithotzss- 42 (M
2H)) 7.30 (s, , , Z20 (s, 3H).
5 438I440 Anal . Calc.

1.S6 (s, 3H); W5 Vi C < tope pattern

for C23H 19Br ozs CPre@%se&? fH)m4 scﬁbromo H(BFomBRImelthy (- nERptdhN-AH1-3tBd, N,
0.10. 35 WO 2 9/ t
2cid 4-20- brorﬁ%h??oi% R ey N A e
2, 3- b] t hi opfenPrrpignjcacyd, dmrslatlﬂstw Gﬁh@ﬂ*gﬂ%%%@{dl@ @tteﬁ‘opqocm pExample 30.

4- (9- br ono- 2- bryelowebliy []35/mes h13184%aph04B0ing/nd:, IDMBOR NMBN(p#dihe-d50 ddi.42et h
~~1-phenyl est &J' ”;ﬁumiﬁgef 88! s”bhgﬁ 6P, AP AT YN B Y 6 FRATR! & 2 mst eP4

t here was obta
4- (2-di et hyl anﬁﬂ@rﬁét-‘tfyﬁlﬁ- AH1. rMO A&P IR 3R 2356 (st b N4 1 3 Hz, ), dethhyl - p
henyl ester ( (38, QMS%@FKBW’[(M}HF 168 'brémizb lisekdpd a(z&n2@963(35%)489mmb% 10

chior ge((%él &Bdg@e[—}ﬁ oy Anil' Rl G é%zﬂ’s@xq&?s-nm Jaa B, n§4gy| ene

4- (9- br onp- 2, 3NJilrfdt FgphndidhHdttd( X, 3-85] Naild3hen- 4-yl ) - 2, 6di et hyl - phenyl
ester (6.68 g, 55% and the title conpound as a yeIIow solid ( 1.60 g): NWR
(DVBO-d6): b 8.28 (m 1H), 7.62-7.56 (mM 2H))_.7.41-7.37 (m 1H)) 7.06 (s,
2H), 4.70 (s, 2H), 2 42 (s, 3H) 2. 24 mlﬂf—l)371 72 (s, 3H); MS(El): [MH],

2 15 brom ne i spi-D4 A i TOMC i&B4ia O -Alfe 1 9apKiRgbIROBr 2QO2S: C
54.15) H, O79 | 1 .d61) N, 0.10. Step 2 Acetic
acid 4-(9- =rrapht hof 2. 3- bl t hi ophen- 4
yl)-2.6-di rret horil- Bneatyd efoar 20.6Atome- thgomo-2-diethylaminomethyl-3-methyl-

4- ( 9- br ono- 2- bﬁ@ﬁﬂﬁmﬁbsﬂ]miﬁpmh b= ﬁ?@mt@[ g%bbs yhiza@hesy- Anydrbry §p@lbﬁ§1?1 hyl
phenyl ester (1.21

dj et hyl ami n
B a0 ot} poPiEBint Aot A S BaamPly 25 b sesorigtorthe pighedure Of ESinid 38t
N, Ndi net hyl f or Wihiedelid: NMR (DMEQ-d6yAfst HYB Ibﬂoamtbaxudqolﬂ)t Se(dtlused Hae 1H),

reaction ma§t“?elg¥P§ OFBEgd(icﬂ J‘“@Ee? (g@olm)75 dgh&ef £, ﬁQ%i'ﬂf)egdPe

with water. Al yell ow’s

g, 94.5%: NWR (zgm b P:218, 8-179H(Lle)1|3|)75(87n§6~373Md(Jn? 443 1z, 27)42.58 dq. 2

H) 7.13 (s, 2H)) 3.73 (s) 2H), 2.58-2.52 (qg. 4H), 2.40 (s, 3H), 2.16 (s)

6H), 1.61 (s, 3H}, 1.02 (t, 6H); MS(ElI): [M+)) 1 brom ne isotope pattern,

5231 S25; Anal. Calc. for C28H30BrN02S: C, 64.12, H 5.77, N, 2.67. Found:

C, 63.30) H 5.67, N) 2.SS. 30 1 2 NOV 21i2 WD 99/6143 PCT/ US99/ 10209 | 27
Exanpl e 87. 214-(9-Brono-2-di et hyl am nonet hyl - 3-met hyl - na hp

tho( 2, 3- bl t hi ophen-4-yl)-2 6di met hyl _-phenoxv]-3-phen r~l-propion'ci acid 5

St ep 1
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In a manner simlar to the procedure of Exanple 49, Step 5 there was
obtained fromacetic acid

4- (9- brono- 2- di et hyl am nonet hyl - 3- net hyl - napht ho[ 2, 3- b] t hi O%M4m) 2, 6-di
met hyl - phenydsgazsy ( 1.13 g, 2.15 nmol), aqueous pot assi uURCHPEIIORRMEe 10
(2.58 nL of a 1 Nsolution) 2.58 mml), tetrahydrofuran (28 nlL), and

met hanol (19 nlL) the title conmpound as a yellow solid (1.0 g) 9619%: NWR
(DMBO-d6): 8 8.47 (s, | H), 8.17 (d, 1 H.37.64-7.59 (m 1 H), 7.55-7.45
(m 1 H) 7.45-7.39 (m 1 H, 6.90 (s, 2H), 372(s 2H)) 2.60-2.50 (m
4H), 2.23 (s) 6H) 4 (s

(2R) - 2- [ 4- (9 B?cm%Hz %ﬁbt”ﬁ?(%%oh@?ﬁvﬁ =37g¥h 6%710 N%&ﬂﬁ&Bl M+ Hl+ @ mz

t ho[ 2. 3- bl t hi opf&nSb¥nhing, ﬁotdpéTEpdntenrl 7§8125% XY [768¢8098) ?621(75%53@7@@(3(5«7@0 d

meth 1 est g[ﬁ)t ;8%%5&?%‘?%2@1{?},&%11&%55 hefe S8 %}” i OflueEf(g% acetomtnle p156

t here was

4- (9- br oro- 2- diménussl indicatesh®t. $ppury nHighyResaliion Aé§ ZFABD 3t vé: distnstated-Sample2, 6di
m%‘t Ey:-ggenpl fvﬁ.s@07m.95$§§;m3 Mmulﬁ&%ﬁgﬂh)ﬁ@;@fz & ppe o ayl( rggwe&h%dggiaés N
met hy este : mo ri enyposplne g, 3. mol ),
di et hyl azodi caﬁé)gm%g’?sf@?‘ﬁ@%;g'é‘i and anhydrous benzene ( 10
m.) at 87C for 6 h gave the title corrpound as a solid (0.46 g, 38%: NWR
(DVBO-d6): 8 8.19 (d, 1 H), 7.66-7.611.1,‘%8;1| g 7.47-7.45 (m 2H), 7.34 (d,
4H), 7.32-7.26 (m 1H 7.0 (d, 2H) 4 ?t 1H), 3.74 (s, 2H)) 3.58 (s,
3H), 3363250 2-DIogmo-25 3-glme PILDO 'M‘!""Agu O-[HIEROXY]- 59
(s, 3H) 11®3 fo ). [I\/H—|]+) I brom ne i sotope pattern,
224/72)46H Agal93 Cﬁll CEr_ford gs6H3€§%rNoor§oS 4- (& ’bromo 973 ljimeth)% aphpho&éb]thxop%er?-d G
~, 2R1- 2- (4-( 9- WH%mzromhemdNEmm@ﬂt)t angl (S3-2rhydboxytphemy|pRoBerti¢ atidl ophibpi30

4-~1-2.6- di met &ggxzﬁﬂﬂ@%ﬂcc&d%%%e - OORLANCEAG: b0, WIFRNBRI. i Tular 1o

(28 72" [ (o bEbE: SV SNSRI R Ry eroa e Dt Srsrh o[ 5.t HeopHen. 4y

) - 2, 6- di meifyl 8.06eh0X 2t 3-=philay | HprId5 @i < 2ati 768 (v, 116)517646-1.60 3@, gH)0. 98

ol ), aqueousy Bg&@sﬁi 4" g\‘iqu{'ﬁ(w? 2& (1:1 %?—9”‘5 28 s f&ﬁl(zw JSQ'éiliz' ), 1483, iﬁ‘m' )

tetrahydrofuran und- a
solid (0.35 g, (312 6 HE- N0 305 (B! 1635138 HETNEIBADITAD): 23

(7 Ug/g()? dgé (ﬁ) lﬁoﬂﬁne(xbcﬁto altihi) 658.659, 630} Ahal;X:aJCY f%ﬁe?l_}'?j-l%rmggﬁ?l'ﬂl 523 H)]S M
s :
(t. 1H), 3. %%23@'3531433 ‘3@?% 2?33,%873:813- 53(q) 4H), 2.26 (s, 3H)
2.23 () 334) .60 (s, 3H)) 1.02 (t, 6H); MS(-ESI): [MH', 1 bronine
i sot ope patter n, 6281 630; Anal . Calc. Efngnp'ie Q%H%Br NO3S: C 66. 66, H)
5.75, N, 2.22. E ye : 5 H . :
| 2R) - 2- f 4- ( 9- BF o2 -‘ e tRv AP RO 2 S+ Ry opt
|)2.6-diisopr_opvl - phenoxK] 3 phenyl or oni oni ¢ aci d 10 Th| s corrpound was
prepared in a gggnef E%EEP# -3 9. dtan | BoRKod LIy L1k o tart| ng
materials to a e._comnpo as a M%%G‘E@VE
13.00 (br ¥ 1 Ieafem’@afslflulﬂ)tgﬁl? PG%C‘?UTSef% ple #, Step A6 feﬂaS(%tmlmq),
Zi_$67.3235(?2j Sﬁbm 37;s6;ﬁo(>)?1p -atiidic aécill(@(xg 16.5)mmd, RJlN(33537219 -9), Dx APt augmdegm)
1.00 (t, 6H): ‘1@?( “Es > ‘gg; Nd‘%%%‘ ﬁ"““ﬁ“é%‘?esi%odgfsﬁﬁatth;%&*{“’g"éggbé%%l
Anal . Calc. fothicph mpolpgingl) chjoride @51 ml., 18.2mmethend aniydras. 04,

H 6.52, N 1 .%2@1@{@&%&&%5 IﬂEﬂthé fgH @oﬁpaﬁn@amdark Fé&”&P(’@S‘ ) RficA%as 1

2 20p2 f f I h
ZlNgF/ Op 10 usedwdﬁoutl\{snherpunﬁcwngound o] ornmul a aving t e structure

In a manner similar to the procedure of Example 49, Step 2, there was obtained

from (2-benzyl-4,5-dimethyl-thiophen-3-yl)-(3-isopropyl-4-methoxy-phenyl)-
methanone (6.5 g, 17.8 mmol), boron tribromide (9.4 mL, 99 mmol), and methylene
chloride (75 mL) the title compound as a yellow solid (1.7 g, 27%): NMR (DMSO-



Z2 E X (1) wherein Ar is B Ais hydrogen, halogen, or O CDN \ Bor A"
B and D are each, independently, hydrogen, hal ogen, CN, ajkylowf#d-6 carbon
atons, aryl, aral kyl of 6-12 carbon atons, hydroxyal kyl of 1-6 carbon
atons, hydnexyasabkyl of 6-12 carbon atons, cycl oal kyl of 3c®usswioen? at ons,
vitro, amino, -NRIRla, -NRICORIa, -NR~-COzRl a, cycl oal kyl am no of 3-8 carbon
at ons, norpholino, furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl,
-CORIb or OR R is hydrogen, alkyl of 1-6-garbon atomns, -CORD,
-(CHZ)~COZRI, - CH(R~a) COZR1, -SOzRI, -( )rt, CH(O—I)COZRl - (CHz) nCOC02R1,
- (CHZ) nCH=CHCO2R1; Rl is hydrogen al kyl of 1-6 carbon atons, aral kyl of
6 12 carbon at ggp, aamryl(s OH), CW;C@;RH),JE& (dr sHhyHaDgen @f, alr)kwlmots 116,
carbon atons; Eis S, SO SQOZ or NOV 2002 - 130 X is hydrogen
hal ogen, al kyl 688 (3-3)ea3Bdm. dﬁén%ﬁ‘)éﬂ @éﬁyl S9is, BH), ddPHdn6Ht-oms, CN, aryl,
aral kyl of 6-12 car bon atons, hydroxyal kyl of 1-6 carbon atons,
hydr oxyar al kyl 6-12 car bon at ons, perfluoroal kyl of 1-6 car bon at ons,
al koxy of 1-6 éﬁpt'j)on atom; aryI oxy aryI al koxy, nitro, am no, NR2R2a,
NR2COR2a, cycl aad g ifyl-3-(2 othyl-B anyl of

LS o e e B LR8B4, 50, e s
hal ogen, al kyl frgm 2-160%@9%6r(2ét%%thylarraphth°é?r%rbl&propbfrn ‘&b’@?hé%ﬁlb@% & orh>4

hydr oxyal kyl ofmolf} #8tidafhyatiedgo. 1fnyﬂLLoxwrrah1l@wl aall ®yrilithec &3.HOML AR Rile
-OR3, SR3, NR3R3a , -COR3b, norpholine or 1‘%}26' di ne; Rta~ R2~ R2a R3~ R3a
are each, indepanprydiaga “ﬁyﬁﬁﬁd’@eﬁﬂ 488,186 )o NNYRG(LIYS Besi6):a DAY, (sarlH) ,k§/poof

6-12 car bon, at Y, [ I r X b
6,12 car bof 2 958 .21 B0 S GRRRED TR0, ) a2
mdependently (saBKly) 1.56 (S_L—361)chr1@(fh &bons, aryl, or aral kyl of 6-12 carbon
at ons;

15
In a manner similar to the procedure of Example 49, Step 4, there was obtained

from acetic acid 2-isopropyl-4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenyl

ester (0.38 g, 0.97 mmol), ferric chloride (8 mg, 0.51 mmol), bromine (0.055 mL, 1.1
mmol), and methylene chloride (5 mL) the title compound as a white solid (0.40 g,

20 88%):. (DMSO-d6): 6 8.20 (d, 1H), 7.67-7.62 (m, 1H), 7.52-7.43 (m, 2H), 7.34 (d,
1H), 7.22 (m, 2H), 3.09 (septet, 1H), 2.43 (s, 3H), 2.37 (s, 3H), 1.54 (s, 3H), 1.16
and 1.15 (two doublets, 6H, rotational isomers); MS(EI): [M+], 1 bromine isotope
pattern, 466/468; Anal. Calc. for C25H23BrO2S: C, 64.24, H, 4.96, N, 0.00.
Found: C, 63.84, H, 4.90, N, 0.06.

25

Step 4

In a manner similar to the procedure of Example 49, Step 5, there was obtained

from acetic acid 2-isopropyl-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-

30 phenyl ester (0.39 g, 0.83 mmol), aqueous potassium hydroxide (1.0 mL of a 1 N
solution, 1.0 mmol), tetrahydrofuran (14 mL), and methanol (8.5 mL) there was

obtained the title compound as a cream solid (0.35 g, 99%): (DMSO0-d6): & 9.56 (s,

1H), 8.17 (d, 1H), 7.64-7.60 (ddd, 1H), 7.53-7.52 (d, 1H), 7.46-7.42 (ddd, 1H),
7.03 (d,1H), 6.97-6.91 (m, 2H), 3.31-3.28 (m,1H), 2.42 (s, 3H), 1.58 (s, 3H), 1.16



C is hydrogen, halogen or OR4 ; R4 is hydrogen, alkyl of 1-6 carbon atons,
-CH(RS)W -C(CH3)2C02R6, 5-thiazolidine 2,4-dione, -CH R~E W)WRG
-CORE, -PO3(R6)2, -S02R6, -(CH2) pCH(C]—l)CI)ZRG -(CH2) p

- (CH2) pCH=@IJ@9R3BB3s or - (CH2)pO(CH2) aCO2R6; RS is hydrogen,pcalibspb/1ds 1- 6
carbon atons, aral kyl of 6-12 carbon atons, aryl, -CHZ(1H i m dazol-4-yl),
-CH2(3-1Hi ndoI yl), -CH2CH2(1, 3-di oxo-1, 3-di hydro-i soi ndol -2 yl),

- CH2CH2( 1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ), 7« CH2( 3-pyridyl), -CH2C02H, or
-(CH)"G O~a 6 '7a HN > HNHNGis NRR, NRaCOR, | (CH)n , ~C~'d2)n
, or ~O; 1 2 NOV 2002 -131Wis CO2R6, CONH2, CONHOH, CN, CONH(CH2) 2CN,
5-tetrazol e, {R0SHRG)MSEICHAYH] 1CrHRNREHEPRPS TBERS, 426426,CHRRBICOZHRS foCH2Br |
or CONRGDCHR-1pQa8/365:06: (16294131, 4 YN0 80 Felinc:i dpendRnkiy, NI 6oy dr ogen.
al kyl of 1-6 carbon atons, or aryl; Reb is hydrogen or - COR6C’ c I1s alkyl
of 1-6 carbon atons or aryI Rib is hydrogen, alkyl of 1-6 carbon atons, or
hydr oxyal kyl &tepls 6 car bon at ons; ZI and Z2 taken toget her represent a di e
unit having thB;og{__ A 2 r

car bon atoms 0 y - '

hydrogen, al kyl of To- @carsmeﬁlca\t oﬁfs 2a1|591?f°P)Heﬂ @glarﬁmor?y%rrimhylmapla R[8>2>y of
1-6 carbon at g¥iophen-£yB- ptheno4 (0.B5i & a89rm&ol)panu3pdza§smnﬂacsmt¢ $0.80 .ﬁi gi11and

t he def t ti k
e et 5 e e T B 20y e S B Ul
a substit uent myedlpot gacidlrageictahid (§5omp) dropwisstat nepno ferepekapire ofAnl adlitimerlbbn
atons, al kgxy i of a@en@aaErlaqvasaEQHBto rtursbftbwb;s&r@tamlﬂasiaal Rﬁ@rnsmghg%mr bony!|

of 2-7 carbon atons am no of 1-6 car %t Qaf amno in
whi ch each of tetmreraérrkirr%hcsrerp@aqtendraf»ﬂuenceaﬁi5*6 2 SR amapgt, fRJium co2H,
al kyl car bony!| ®isylfité andt dflutdratinwadrd 00 mind Tak kyhite 3ol oyt colfecidd bncavitenad

atoms; or a pharpgeyt B

according to gﬁ‘a EH %er&e%@ﬁﬁ%@%w glg%)cg(b}a %Qg?ﬁco&rx\?e thggg? g%%kiggsen or
hal ogen; B and lem@rsehcea;:.m gl m)oemﬁersvlmrmymwaqd&heﬁl mg@r@s, IGN, gallokedl, of
1-6 carbon _atons, aryl, aral of 6- arbon at ons, | oal k of 3-8
carbon at dfis, )t 7-660601dm. 1H),749 7.48 (m 2H) 7.35 (d, 1H), 7.9 (d 1H), 40 (septet,

1H), 2.42 (s, 3H). 1.60 (s, 3H), 1.16 (d, 6H); MS(+FAB): [M+H], 2 bromine
isotope pattern, 502 (12%), 504 (30%), 506 (18%); Anal. Calc. for C23H20Br20S:
C, 54.78, H, 4.00, N, 0.00. Found: C, 53.67, H, 3.84, N, 0.03,

20 Example 40.
. L.

25  isopropyl- -3- l-propionic acid methyi ester
In a manner similar to the procedure of Example 49, Step 6, there was obtained
from  2-bromo-4-(9-bromo-2,3-dimethyl-naphtho{2,3-b]thiophen-4-yl)-6-isopropyl-
phenol (0.36 g, 0.72 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.19
g, 1.1 mmol), triphenylphosphine (0.28 g, 1.1 mmol), diethylazodicarboxylate (0.17

30 mL, 1.1 mmol), and anhydrous benzene (4.0 mL) in an oil bath (80°C) for 4.5 h the

title compound as a white solid (0.27 g, 56%): (DMSO-d6): & 8.20 (d, 1H), 7.70-

7.60 (m, 1H), 7.60-7.40 (m, 2H), 7.40-7.20 (m, 7H), 5.07 and 4.95 (two triplets,
1H, rotational isomers), 3.60 and 3.56 (two s, 3H, rotational isomers), 3.40-3.20 (m,



R is hydrogen or alkyl of 1-6 carbon atons; Ei sS orQ X is hydr ogen,

hal ogen, al kyl of 1-6 carbon atons, CN, perfl uoroal kyl g (iﬂé_gon at ons,

al koxy of 1-6 carbon atons, aryloxy; arylal koxy, vitro, am

NR2COR2a, Gy®bsalidcyl ami no of 3-8 carbon atons, norpholino, Pﬁf/hydsvsuiof)anyl of

16 carbon atons, arylsul fanyl, pyridylsulfanyl, or 2-N/ N

di net hyl am noet hyl sul fanyl; RlL, Rla, R, R2a, R3, and R3a are each,

i ndependently, hydrogen, al kyl of 1-6 carbgn atons, aral kyl of 6-12 carbon

atons, or aryl; Y is hydrogen, hal ogen, , SR3, NR3R3a, or norpholine; C

s hydrogen hal o en, or OR4; R4 is hydrogen, alkyl of 1-6 carbon atons,

-CHRS)W - %’@ZRBd 3 ﬁﬁwé’zﬁiﬂﬂlmsnéﬁ 4r0éﬁuewé isompps R~} S&HEdNEGBREWO

- CORE, ‘P03(R651 lets, P, R6ratiodaCliomREshi( 0-COBRE, 6Hf.CH2) ~COCO2RS,

- (CH2) pCH=CHCOZR6, - (CH2)pO(CH2)aCO2R6; , RS is hydrogen, alkyl of 1-6

carbon atons, aral kyl of 6-12 carbon atons, aryl, -CH ( 1 Himdazol-4-yl),

-CH2(3-1 Hi ncﬁjépﬂ) CHzCHZ( 1, 3-di oxo-1, 3- di hydr0| 50| ndol - 2-yl),
B 7)-

- CHZCHz ( 1- 2R,

- CONH2, - - F ' 1 . - R-,
Rya, and R~bar - ey hydr ogen, aI kyI of 1-6 car bon at ons,
or aryl; 12 NO\In a(ﬂmncrkﬁﬁzuﬂotaaﬁrozeddr@qaiadampler‘aomqemttheredvarmabwmetl

havi n the for

[ ndepgndent I y,[?%dr oé@ﬁ@gzﬁrﬁo"ﬂgﬁﬂm&bar gleﬁyﬂ?@)r?sﬁ{ofz g%gttﬁ?ppen ﬂlyl)q6 is 1
to 4; or a phaspaenyirphenakyly3- ah@abpr@moex%awﬂ metdyle ster J0. 2ﬁh<£ c@ﬁ%ommbl)
accor di ng ip0 Clgaddis otamﬁﬁ%aroﬁdw hydr e@en NRof#dn D1 2" Bm8BC Rtrahydro

carbon at B?rLy%sfrﬁay%ﬁdaqwm"éfr&@ & B Bmound %é?%tggéfx@oaéf%gmr B2
hal ogen, al kylr@f (ajzsfD CAL 06 &M Pmg }Pﬁ.fé}li’@BS’ahBNﬂsd?ésil 861§3Er(15}8£h atpgp. N,

al koxy of 1-6 carbon atons, aryloxy, arylal koxy of car bon at ons,
aryl sul fanyl ; 819 &, h%d,r'bg&ﬁ 62- (NRURD), ,7.58¢7 .4 (h 3H),nB40R.38a0m, AR), &r35- E&ﬁh

i ndependent | y, nmaqi{)ogggéojg %}'ﬂ[) Csfoolgﬁ 135 bogxs @stcg{gﬁ mf@i@/gm,o&ng 342

car bon atoms or %g % car on at ons,
“CHRS)W lor 501343, §osingets, 3H gresaional Rsom%rsh L3 ko gingletse 38ar bon

atoms, aral ky|roﬁf10xﬁrl ilsam(é@o or-a0® (8, GHY: >MS(+F@PB§( ?pb«ﬂm Tstohithe isotofd-B4tisal
I oxo- 1, 3d hydP B0 LR IRCOR 45 ek, Ay C I sma0ag g 8o H,
S-tetrazole, -“FEBMNREG. Beund HE-TO0BRE4S. R .10, hydrogen or al kyl of 1-6

carbon atons; Z ~ and Z2 are taken together represent a dine unit having
t he fornmul 3 L CHECH- CH=CH; or a phar nEceuti cakl y acceptabl e salt thereof.
2 xample 41.

Step 1
25 envl-propionic acj h ter

In a manner similar to the procedure of Example 49, Step 6, there was obtained
from 4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-isopropyl-phenol (0.30 g, 0.87
mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.62 g, 3.5 mmol),
triphenylphosphine (0.91 g, 3.5 mmol), diethylazodicarboxylate (0.54 mL, 3.5 mmol),

30  and anhydrous benzene (7.0 mL) in an oil bath (85°C) for 18 h the title compound as a

yellow oil (0.18 g, 41%): (DMSO-d6): & 8.40 (s, 1H), 7.90 (d, 1H), 7.50-7.20 (m,

6H), 7.20-7.00 (m, 3H), 7.00-6.80 (m, 2H), 5.20 (t,1H), 3.65 and 3.63 (two s, 3H,
rotational isomers), 3.30-3.20 (m, 3H), 2.40 (s, 3H), 1.50 (s, 3H), 1.15 (two
doublets, 3H, rotational isomers), 1.05 (two doublets, 3H, rotational isomers).



4. The conpound of claim1l, which is (R)-2-[2, 6-dibrono-4-(9-brono-2,
3di et hyl - napht ho[ 2, 3- b] t hi ophen- 4-yl) - phenoxy] - 3- phenyl - pr opi oni c aC|d or
a pharmaceutically acceptable salt thereof. 1 2 NOV 20021 2 NO¥42005. The
conpound ofwob@smssl, which is (R)-2-[2-bronp-4-(9-brono-2, P8T/US99/10209

di met hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-6-et hyl - phenoxy] - 3- phenyl - pr opi oni c
acid or a pharmaceutically acceptable salt thereof. 6. The conpound of
claim1l, whichis (R)-2-[4-(9-brono-2, 3-dimethyl

napht ho[ 2, 3-b] t hi ophen-4-yl)-2, 6-dinethyl-phenoxy] - 3-phenyl - propi onic acid
or a pharnaceutlcall acceotable salt thereof. 7. The conpound of cIa|n11
which is (R)- 2{6@_2( Dirgethylraaph 3 h ] h

napht ho[ 2, 3- b]@ﬂﬂggh_ggﬂgmkh 2 quoro phenoxy] 3- phenyl - proplonlc aC|d or a

pharmaceuti cal | y ac t abl e her eof.. 8.-The € i ch
i s [4-(9-brono- i:dp r?r 1 *}&Pffcfdgfcgf Exs %ﬁpg% |d§, ?léere was g%tamecy\h
6-di i sopropyl - yﬁlﬁéhdR}'-]Z [édét |kdlat§Fl‘d'1~oaphd10ff)21&1bﬂih®9 eri- 'é-z!l)l-%ﬂsaplvg]zitm)bhcecyi;-a# t

g hereof . 9. 5Theh&QIBRBIMRAICciEIBh ekier W 8 0.5 Rbo1)2 afidol B&f?ssﬂ‘m( ﬁy&?Bﬁ&‘fP 2,

di net hyl - napht Ab[ 2PN spiEeR -4 pmeDJetcanydiofirap ke mbyandameshasal 2 Bhbpi on
d cenh: | . A48, T d of

551 01 PURITREEAGL B8 s apsemty o aecotiso . Tiesemmases o

di net hyl - napht hH),28.83 b, tik) pRHe tecs-1H)) 7. 6647g@p(mpm> (TESAD2Y ] (r3-1ph) MY D-ODPI ON

ic acid or a pﬂﬁr@%%“éf 635, AEOEBOINEL 11! 4 abBTPBh s 2 HEnd 2IF U O

claiml, which'is
di met hyl - ndPht ﬁ'@g@tss ] ltOFﬁ“@pﬁéWS)I )53zar¢<§/b|5bﬁwg&mglgm,xgo}at@nqénmms)pr opi
onic acid or alpBadnBHCﬂU(tWQQ!ohMe@CSHpio@é@xloﬁalSéﬂnﬁcr&)her(gog) 3H)1 Qﬁ

h;gﬁtlﬁo[;hg (t:)]ot %Wg éﬂci/aﬁ E]é}'i{%&@rsgp% ﬁiﬁ@#gxg]ﬁ?,ﬁ @H%BP% Gn g‘? Ci d

or a phar maceutd ¢49, W.&:@%pt abl e salt thereof. 13. The conpound of claim1,
which is (R)-2-[4-(9-brono-2, 3-dinethyl

15 Example 42.
-2-[2-Bromo-4-(9-bromo-2 '
oxyl-3-phenyl-propionic acid
Step 1 2-Sec-butyl-4-(2.3-dimethy]- tho[2.3-blthiophen-4-y])-
20 In a manner similar to the procedure of Example 49, Step 1, there was obtained

from 3-sec-butyl-p-anisic acid (3.0 g, 14.4 mmol, prepared by the method of M.
Derenberg and P. Hodge, Tetrahedron Lett. 1971, 3825-3828; D.G. Davies, et al., J.
Chem. Soc. (C) 1971, 455-460), oxalyl chloride (1.4 mL, 15.8 mmol), N,N-
dimethylformamide (2 drops), 2,3-dimethyl-5-benzylthiophene (3.5 g, 16.6 mmol),

25  tin(IV) chloride (1.5 mL, 15.8 mmol), and anhydrous methylene chloride (92 mL) an
oil (6.2 g), which was used without further purification.

In a manner similar to the procedure of Example 49. Step 1, there was obtained
from (2-benzyl-4,5-dimethyl-thiophen-3-y1)-(3-sec-butyl-4-methoxy-phenyl)-
methanone (6.2 g, 15.8 mmol), boron tribromide (7.1 mL, 74.8 mmol), and methylene

30 chloride (54 mL) the title compound as a solid (2.34 g, 41%): MS(EI): [M+] 360.

Step 2

In a manner similar to the procedure of Example 39, Step 6, there was obtained
35 from 2-sec-butyl-4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (2.34 g, 6.5



napht ho[ 2, 3- b] t hi ophen-4-yl)-2-cycl opentyl - phenoxy] - 3- phenyl - pr opi oni ¢ aci d
or a pharmaceutically acceptable salt thereof. 14. The co o] laim1,
which is (R)-2-[2,6-dibrono-4- (2, 3- di met hyl - 9 "RO2 MOV

phenyl sul f anybe/fraght ho[ 2, 3- b] t hi ophen- 4-yl ) - phenoxy] - 3- phepgtapyopzooni c
acid or a pharmaceutically acceptable salt thereof. 15. The conpound of
claim1, which is (R-2-[2,6-di brono-4-(9-brono-2,3

di et hyl - napht ho[ 2, 3- b] t hi ophen-4-yl) - phe_r)@)gy] -4-phenyl -butyric acid or a
pharmaceutically acceptable salt thereof. 16. The conpound of claim1,
which is (S)-2-[2,6-di bronp-4-(9-brono-2,3

di met hyl - napht A&, prasning (Gethek- 13 pumeppRIASIYY 22piath e 1. BSitymold. aadiglhcial a
phar maceut i cal hati@e&8REPRILS ualie cbhBb@RAf as al folidTives3c gMPowRd NEES): ANl 2
which is 2-[2,6-di.bronp- 4-;9- brgggs- - rrﬁhg I

2- nor phol i n- 4- ETOHE hIFPORS PHeRb P20 245 éﬁgﬁ’)’ﬁé%()l()ﬁ%henoxy] - 3- phenyl - pr opi
onic acid or a pharmaceutically acceptable salt thereof. 18. The conpound
of claim 1,5vvh'sgég3i s (R -2-[2,6-di brono-4-(2,3-dinmethyl-9
phenyl sul f anyl - nap t hi ophen-4-yl)-ph

phar maceut i cal {Bi-sbcBramg#-49-0,amo-2. Aglimethyl-n L0lthiophen:-4-yI3g
conpound of cl ghdiody]-3hedR]-prdpibRicaki@ND- 4- (9- br ono- 2, 3- di net hyl

napht ho[ 2, 3-b] t hi ophen-4-vyl).- 2-ni t.,ro-phenoxyl.- 3- phenyl.- propionic aci.d or a
phar maceutical | y ac{é]‘e%‘f’gg’%e ‘?ﬁf“t OEWQF%S Lre Qékxaﬂfge gg tSEréd fe '8?%1&?*?‘1?“0
which is 2, 6- ﬂpmron~é’=b¢orpg-4kﬂ9thmnc2-,2,33dimethyl-naphtho[z,3-b]thiophen-4-yl)-6-sec-buty1-

di met hyl - ngpht ?%3} @63 §, N DROEAY), 4SYD hy BORNSLpHeRy BroBAITREE YhdubARlebt¥r (0.44

g?g?g%?;_e( 3?135'0 ?ré{%gé; @é%y@%sp%n@@%ng,ogA Crllr%lom g{i’cth\glvpalzgcﬂcalrbsoxylate (0.38

napht ho[ 2, 3- b] tnhi Dghmnol,-ank Anlydrous benzehe (204 mh)) aerophaemperanutd foab dyys an oil
accept abl ¢ sal lodd17900; i wELEscBUTBBH nfl fickiich, Whi ch s
di et hyl ami nonet hy| - Brarsammer simighe Hs[Procgdwt ohExptdn 49.- §tep 7p Hsreowss otgaiptdeny | -
propioni ¢ pxi dfre ERPIKI-BRARIS | T-Bldmb-BC Gepinatbl Engtto[2, N8 ]tRidphenlByl)-Bhiec-
compound of ¢l &l M hiendl SoteRy Tpidiil %cidGrhg.h)qre%{g?-(é-Sg %, o7SBLY queous
potassium hydroxide (1.6 mL of a | N solution, 1.6 mmol), tetrahydrofuran (7.5 mL),
and methanol (2.5 mL) the title compound as a foam (0.26 g, 48%): MS(EI): [M+], 2
bromine isotope pattern, 664 (14%), 666 (26%), 668 (14%); Anal. Calc. for

20  C33H30Br203S: C, 5947, H, 4.54, N, 0.00. Found: C, 59.44, H, 4.81, N, 0.03.

r a

25

In a manner similar to the procedure of Example 49, Step 1, there was obtained
from 3-ethyl-p-anisic acid (5.0 g, 27.7 mmol, RN-22934-35-6), oxalyl chloride (2.7
mL, 30.5 mmol), N,N-dimethylformamide (2 drops), 2,3-dimethyl-5-benzylthiophene
30 (6.7 g, 33.2 mmol), tin(IV) chloride (3.6 mL, 30.5 mmol), and anhydrous methylene
chloride (177 mL) the title compound as an oil (5.2 g, 51%): (DMSO-d6): & 7.59-7.54
(m, 2H), 7.25-7.11 (m, 3H), 7.09-7.04 (m, 3H), 3.87 (s, 3H), 3.84 (s, 2H), 2.57 (q,
2H), 2.26 (s, 3H), 1.82 (d, 3H), 1.10 (t, 3H); MS(+FAB): [M+H]} 365; Anal. Calc.
for C23H2402S: C, 75.79, H, 6.64, N, 0.00. Found: C, 75.34, H, 6.72, N, 0.00.
35



napht ho[ 2, 3- b] f ur an- 4-yl ) - phenoxy] - 3- phenyl - propi onic acid or a

phar maceutical ly acceptable salt thereof. 24. The conpound ‘PE W% 1, which
is (2R)-2-[4-(9-brono- 2, 3-di net hyl

napht ho[ 2, ddddikaphen-4-yl ) -2, 6-di i sopropyl - phenoxy] - 3- phgtriyiisees e4ab oni €
acid, 25.The conmpound of claim1, which is (R)-2-[4-(9-brono-2-, 3-dinet hyl
napht ho[ 2, 3- b] t hi ophen-4-yl) -2, 6-di et hyl - phenoxy] - 3- phenyl - propi oni ¢ aci d,
26. The conpound of claim1l1l, which is {(2 2-[4-(9-brono- 2, 3-di net hyl

napht ho[ 2, 3- b] t hi ophen-4-yl) -2, 6-di net hyl - %henoxy] 3- phenyl pr opi onyl am no}
-acetic acid, 1 2 NOV 2002 - 137 27. The conpound of claim1, which is
{(2R) - 2-[ 4- (9 -Sep2n2-Bthgl-4H b tlimthy]-naphtho(2.3-bithiophen-4-yD-phenol

napht ho[ 2, 3- b] t hi Oﬁﬁg%aﬂn&lsﬁm}%rﬁatﬁé s;oeydur@mﬁ%]e&wwmafe%swém no} -

acetic acid 28, The conpo
(2R) - 2-[ 4- (9 EfFQZWm é @%E@g cthyl tfuopLen 3- yf) (3- ethyl 4-methoxy-phenyl)-methanone

napht ho[ 2, 3- b]hi g),pl‘ﬁa’hnﬂ:nql) )boﬂimetﬁbx)oydldeSth&ﬂyl%Spt ﬁ@mmnlﬁd&ﬁétﬁym{e ¢hloride

phar maceut i cal Ig/ acceptabl e salt thereof. 29. onpound of claim1,
which is (29)-(5% pd.) tie-tilesqmpoundRsd sebd h%,ﬁ g, 46%) (DMSO d6): 89.49 (s, H), 8 42

napht ho[ 2, 3- b] { hi yl Y- NGgxx] 3PhEN acid
or a phar mace %I (i:lg Ihiggég%e I%[)albl g nﬁl?h'%a‘r‘ﬁe)gﬁ) q% 7 hepcoplﬁ%p-z]g?'g Bim 1,
which is {(2R)coatainﬂrg(2,sarg[at rget 316, 94 api), hof73.2352 (complex m, ABX pattern, 2H

b] t hi ophen-4-yl)-2, 6-di et hy Iﬁghenox ] - 3- pheny I-pro?_mony am no}-acetic acid

or a phar rraced?'iaéamﬂlysowé%p'& (Se3§hllt62t(lﬁe31ébfl 1538, 3HYh MEERp oMt BR. ¢l ai m 1,
which is (R)- 2 [4 (9- Brono- 2- 3 di net hyl

napht ho[ 2, 8 -4

phar maceutiPcalt
which is (R)-

napht ho[ 2, 3- b] t hi omgn}aﬂnafgmuaﬂmﬂé x]oc&lﬁ%odf@?c'a.ﬁx R swv%@ Lﬁé}ém%weﬁa' ly

acceptable salt t her eo e cohpoun
(R) - 2- [ 4- ( 9- Bt 2£thyb 42 dectimethyl-naphtho[2,3- b]thlophcn-4 yl) phenol (2.6 g, 7.8 mmol),

napht ho[ 2, 3- b]btrdmmaheaazknul )5.2-myio]) op&adsiuim pleeatoO X3 ] -gD 1788 @ithdl), a@ Gelgdial @
phar n’aceutlgcal éﬁcaa%%e(% %&)Qhesgde cotntxl:eo'hg&) as a solid (0.73 g), which was used without

further purification.

In a manner similar to the procedure of Example 49, Step 6, there was obtained
from 2-bromo-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-6-ethyl-phenol
(0.73 g, 1.5 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.54 g, 3.0

20  mmol), triphenylphosphine (0.78 g, 3.0 mmol), diethylazodicarboxylate (0.47 mL, 3.0
mumol), and anhydrous benzene (3.0 mL) at room temperature for 5 days an oi] (0.58 g,

60%}): (DMSO-d6): & 8.19 (d, 1H), 7.65 (m, 1H), 7.54-7.22 (m containing a singlet at

5 7.32, 9H), 5.09 and 5.01 (two t, 1H, rotational isomers), 3.60 and 3.56 (two s, 3H,

rotational isomers), 3.45-3.25 (complex m, 2H, rotational isomers), 2.78-2.50

25  (complex m, ABX pattern, 2H), 2.42 and 2.43 (two s, 3H, rotational isomers), 1.59
and 1.54 (two s, 3H, rotational isomers), 1.09 and 1.07 (two t, 3H, rotational
isomers).

30 ethyl-phe -3- -propionic acid
In a manner similar to the procedure of Example 49, Step 7, there was obtained
from (R)-2-[2-bromo-4-(9-bromo-2, 3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-6-ethyl-
phenoxy]-3-phenyl-propionic acid methyl ester (0.41 g, 0.63 mmol), aqueous
potassium hydroxide (1.3 mL of a 1 N solution, 1.3 mmol), tetrahydrofuran (4.5 mL),



34. The conpound of claim1, which is (R -2-[4-(2-,3-D nethyl-naphtho[ 2,3
b] t hi ophen- 4-yl) - 2-et hyl - phenoxy] - 3- phenyl - propi oni ¢ aci d gr )
pharmaceutically . , acceptable salt thereof. 1 2 NOV 20 22 !3%902 35. The
conmpound ofweobsémssl, which is 2-Brono-4-(2-, 3-dinet hyl PCT/US99/10209

napht ho[ 2, 3- b] furan-4-yl)-6-ethyl -phenol or a pharmaceutically acceptable
salt thereof. 36. The conpound of claiml, which is

(R)-2-[2-Brono-4-(2-, 3-di net hyl -80-

napht ho[ 2, 3-b] furan-~4-yl) - 6- et hyl - phenoxyf—B-phenyI propionic acid or a
pharmaceutical |y acceptable salt thereof. 37. The conpound of claim1,

which is (R)- 2aqdqmearmd §hd-mL) gmdpt,lﬁegqupound as a pale yellow solid (0.38 g, 95%):
phar maceut  cal 13 VSERRY: ST 08 Stk HRY, 3RBSI T B R PE 5&* o

V\hlt ﬁh| '2 (2tR¥] 2ﬂ54m§] tair:ﬁr aI%- (anbhw)t hb@(ﬂﬁ]j[)o(complex m, ABX patten, 2H) 2. 3 3 )
met hy met hy i ophen- i i SOpL0op phe
nyl propi onic %épgpoc’rs ?%HQF% )1 §/5§€%%3t5§b& °§a$¥{0t ﬁtgp@gfxso $The
conpound of5 cl hilfredd 1. @A 6 8 Hi- r@@;t@alinmhyl MHgES o[ 1], 2] bromine isotope

t hi ophen- 4-yl - HP'sas %%499; @@'(Ryo%) 639 (62%); Anal. Calc. for C31H26Br2038: C,
3-di net hyl - nap hof thi o

4(2, 3- di et hyI 993%%@%&'1‘% |Fﬂ%tﬁof§15@]4ﬂ%d§h‘éﬁ84 yl) - phenol
2, 6-di brono- 4- (2, 3di net hyl - 9- phenyl sul f anyl - napht ho[ 2, 3- b] t hi ophen-~| -yl)-p

henol;
4- (9- br ono- 3- net hyl - 2m)rphol i n-4- yl)nef‘ﬁn\plea“hth o[ 2, 3-b] t hi ophen 4 yI) phe
nol ; 10 -2-{4-(9- 3-dj - en-4-v1)-6-iso

4-(9- br ono- Zdi;f‘;b__!ﬁﬁkmgﬂﬁl - 3- rret hyl - napht ho[ 2, 3- b] t hi ophen- 4- yI ) - acet at

e;

4 (9- br ono- 2di et hyI am nonet hyI 3- et hyl - napht ho[ 2, 3- b] t hi ophen 4- yI) phenol
Ste mo- 3-

2 6- di br ono- 4- Lger- MEL Dyl - napht ho[2 3- b]th| ophen-

4-yl) - phenol

2, 6di br omol%. (9- brolﬁtﬁ‘@a“ﬁéltslffwm? Wﬁrpﬁ?ﬁﬁ‘ilqrﬁoﬁEWFP}ﬁ H| St PRI WaseAiRedi ophe

n-4-yl ) phenol ; from 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-isopropyl-phenol

oo Rl DB S 1
2- ani no- 6- br onHmel) QIPh@mﬂP@Slﬂméﬁ @é@lﬁ/ll ﬁa‘l‘mlt) Hgtftgylgzqg}qarhoes @r(ﬂé?ﬂym% b8enol ;
[ 2- br omo- 4- (9- br oD~ 24 3R 3RNY BOLP) 1 B TN BRASBoE ok 25 W W ud%henox

y] -acetic aci gmm

(R-2-[2, Gy 'gqrocegovo?,ﬁ 9 DDA AITE 94 3 MIEb e Bl 18 G iy 2.60380%Y1 -

pr opanoi c

i br o 4- (9 DEATEH)? 1581 ;1) PBTIB0 ey TR N30-TIHBDiM ER 17 041 @nen- 4
- enox
2 or o4 (5 of s 5 SSRGS AB123 30 BPE DAY e BHEBS - e

nol ; isomers), 3.40-3.20 (m, 3H), 2.40 3H), 1.49 (s, 3H), 1.15 and 1.13 (two
(R-2-[4-(2,3- &du%?ewyéﬁ NZRRRRL Aokt RioBPRRN141Y (w2 dofBIREOBH, PRRARKM] - 3- P
henyl - propjonic acid

(R -2-]2- I o‘ﬁ%‘ﬁ?’? -~-(2, 3-di net hyl - napht ho[ 2, 3b] t hi ophen- 4-yl) - phenoxy] - 3
- phenyl - propi oni ¢ aci d;

(R-2-[4-(2, 3- g
phenyl - propi onic™ a J

(R) 2- [4 (2 3- plEARD) ok PIISRAY I DO ‘,l',-'z“ Ophen 4- y|) 2
6-di i sopropyl - phenﬂ]?ﬁ?é]mﬁm&l t%ﬂmirt@(h@ tdé&l&e 8fEthmple 49, Step 7, there was obtained ]
(R) przg)gl gﬁ?(g %mat y (2&')618 ?&-P&-Lm&no dxmé%}?y naphthgﬂ2)3 %thxop en-% }HS] _r}gox iS phen
(R) 2- (4- (9- br phreneRy}3-ghenyt prypioma pirich ah@hy3 - bé]tttrhl(@rbﬁegr £.33 ) mphod) hgduequhenoxy
] - 3phenyl -pr opy 0mL of a 1 N solution, 0. ol), tetrahydrofuran (6 mL.
3- brono-5-(9- b#%ﬁysglg{i@dg?xrlrde% 05 na[c)) %ho[%o L:l%notgl]t mﬁ )' etr P, ° an oxy)pheny
| am ne; or and methanol (2 mL) the txtle compound as a white SO]ld (O 14 g 95%) (DMSO-d6) )

[ 3- br onmo- 5- (9- brono- 2, 3-d napht hol 2, 3- b i ophen-4yl)-2-neth - phen
yl ani no] - acet i & éﬂ:l(ﬁoa‘t QR)lHQ fis'(SQ‘SBf‘B '275-94d'! %gt(ﬁ{;l ﬁ{), ci:‘bgl%lnzam gﬁy
Hnapht ho[ 2, 3- b] t hi ophen-4-yl) -2, 6-di et hyl - phenoxy] - 3- phenyl - propi oni c

aci d;

(R -2-[14(2-, 3-D net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-2, 6-di et hyl - pheri oxy]-3
- phenyl - propi oni ¢ aci d;

4- (2, 3-Di et hyl - napht ho[ 2, 3-b] furan-4-yl) -2, 6-di et hyl - phenol ;

4-14-(9-Brono- 2-, 3di net hyl - napht ho[ 2, 3- b] t hi ophen-4-yl)-2-cycl opentyl - pheno
xy] butyr| C aC| d

. ~ N T 1 . 12 1l reMSNS o~ 17" A 1\ I T A a2




42. Use of a conpound of fornula | as defined in Caiml in t he preparation
of a medicament for treating or inhibiting type Il di abet @V

43. Use of a conpound of fornula | as defined in Caiml |n t he preparatlon
of a nedi cavenysBar nodul ati ng gl ucose levels in a nmanmal . PGRUS$R/10209
pharmaceuti cal conposition which conprises a conpound of fornula | as
defined in Caiml, or a pharnmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. .A A28A . AYUy. Al . f, . A{

.A?. AY. AL" 2. AQU. Ah2. Ah. A& . A"FY. AS. A{. A3.yE. A n. A . @. AR A2. A{l . Ahf E. AFf. A
U At o we. o -T2 Xom, . -7 08w, e 6/00¥RE o, 1A £8P T 3.39-3.18

Af . Ay. AYS. Ahy. ABA3AE, 2.4A3Ad.2M0. AFA. snglak,. B AR tatipnAcsymeAB), 1.3 Bnd\1.49 (two

BfREAIABAé@ QA h Asﬁ%ﬁ: s, ABIti' '%ot%d%ﬁylnsoﬂe%)p‘a IDSYYané‘Y@4AttW3 Mubléy@jﬁh I%tatlonal

 AF. . A AY A A As%lef%lsA;P A%ﬂ@ﬂ Q‘y@‘)&lo Wb}/%%ﬁﬁ%}llmﬁl Aomersy) £ MSHD): AV+AF]
. Ah, e. A A3. 5AY.biFRinAhedtdbe ride, FEABH AfnalACale. for C32H29BrO3S: C, 67.01, H, 5.10,
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ester
10 To 2-cyclopentyl-4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (2.8 g,
7.5 mmol) in anhydrous pyridine (20 mL) at room temperature under nitrogen was

added dropwise acetic anhydride (0.92 mL, 9.8 mmol). The reaction mixture was
placed in the refrigerator. After 41 h the reaction was diluted and acidified with 10%
aqueous hydrochloric acid to a pH of 1. The mixture was extracted with diethyl ether
15 (500 mL), and the diethyl ether layer was washed with 5% aqueous hydrochloric acid
(100 mL), twice with water (100 mL), brine (100 mL), and then dried (MgSO4).
Concentration under reduced pressure gave the title compound as a white solid (3.1 g,

98%): (DMSO-d6): & 8.48 (s, 1H), 7.97 (d, 1H), 7.47-7.43 (m, 1H), 7.38-7.36 (m,

2H), 7.28 (s, 1H), 7.19 (d, 2H), 3.14 (quintet, 1H), 2.40 (s, 3H), 2.37 (s, 3H), 1.99-
20 1.91 (m, 2H), 1.69-1.40 (m, 6H), 1.56 (s, 3H); MS(EI): [M+] 414; Anal. Calec. for
C27H2602S: C, 78.23, H, 6.32, N, 0.00. Found: C, 77.68, H, 6.39, N, 0.04.

25 ] ester
‘To acetic acid 2-cyclopentyl-4-(2,3-dimethyl-naphtho{2,3-b)thiophen-4-yl)-
phenyl ester (2.9 g, 7.7 mmol) in anhydrous methylene chloride (68 mL) was added
ferric chloride (66 mg, 0.41 mmol). The reaction mixture was placed under nitrogen
and cooled to -78°C. . The reaction mixture was protected from light and a solution of
30 bromine (0.44 mL, 8.5 mmol) in anhydrous methylene chloride (11 mL) was added

dropwise over a period of 15 min. After stirring at -78°C for 45 min the reaction was

quenched with dilute sodium bisulfite, and then poured into water (200 mL). The
resulting mixture was extracted with diethyl ether (300 mL), and the diethyl ether layer
was washed with water and then brine. Concentration under reduced pressure and
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ot 00 & 17w 0w BRI SO SIPPOMER ol d o piotes uicpn
4-yl)-phenyl ester (2.7 g .4 mmol) in telrahydrofuran (88 mL) and methanol (30 mL)

at room temperature was added dropwise an aqueous potassium hydroxide (6.5 mL of a

IN solution, 6.5 mmol). After 1.5 h the reaction mixture was concentrated under

reduced pressure. The resulting residue was combined with water (200 mL) and

15 acidified with 10% aqueous hydrochloric acid to a pH of 1. The solution was extracted

with diethyl ether (300 mL) and the diethyl ether layer was washed twice with water

and dried (Na2504). Concentration under reduced pressure gave the title compound as

a white solid (2.4 g, 100%): (DMSO-d6): & 9.54 (s, 1H), 8.16 (d, 1H), 7.61 (m,
1H), 7.52 (s, 1H), 7.43 (m, 1H), 7.03 (s, 1H), 6.93 (m. 2H), 3.32 (m, 1H), 2.41 (s,

20  3H), 1.94 (m, 2H), 1.58 (s, 3H), 1.72-1.42 (m, 6H); MS(EI):: (M+], | bromine
isotope pattern, 450/452; Anal. Calc. for C25H23BrOS: C, 66.52, H, 5.13, N, 0.00.
Found: C, 67.17, H, 5.25, N, 0.04.

25

0xv]-3-phenyl- jopic acid me

In a manner similar to the procedure of Example 49, Step 6, there was obtained

from 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-cyclopentyl-phenol

(0.40 g, 0.89 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.48 g, 2.7

30  mmol), triphenylphosphine (0.70 g, 2.7 mmol), diethylazodicarboxylate (0.42 mL, 2.7

mmol), and anhydrous benzene (6 mL) in an oil bath (85°C) for 4.5 h the title

compound as a white solid (0.19 g, 34%): NMR (DMSO-d6): 6 8.17 (d, 1H), 7.64-
7.59 (m, 1H), 7.45-7.40 (m, 2H), 7.38-7.24 (m, 5H), 7.10-7.03 (m, 2H), 6.90-6.86
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() and methanol (2 mL) the title compound as 2 whlte solx 1(5) g, 84%). NMR

(DMSO-d6): & 13.12 (broad s, 1H), 8.18-8.15 (m, 1H), 7.64-7.58 (m, 1H), 7.47-

7.22 (m, 7TH), 7.10-7.04 (m, 2H), 6.89-6.86 (m, 1H), 5.10-5.03 (m, 1H), 3.32-3.18
15 (m, 3H), 2.40 (s, 3H), 1.90 (m, 1H), 1.76 (m. 1H), 1.70-1.30 (m containing two

singlets at & 1.51 and 1.50 (rotational isomers), 9H); MS(-ESI): [M-H], 1 bromine

isotope pattern, 597/599; Anal. Calc. for C34H31BrO3S: C, 68.11, H, 5.21, N,
0.00. Found: C, 68.10, H, 5.31, N, 0.01.

20 Example 48.

25 entyl- ol
To a suspension of 2-cyclopentyl-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]-
thiophen-4-yl)-phenol (2.0 g, 4.4 mmol) and potassium acetate (4.4 g, 44.3 mmol) in
glacial acetic acid (60 mL) was added dropwise over a period of 17 minutes a solution
of bromine (0.27 mL, 5.3 mmol) in glacial acetic acid (8 mL). The thick reaction
30  mixture was diluted with glacial acetic acid (20 mL). After stirring at room temperature
for 2 h the reaction mixture was poured into water (500 mL). The solution was
extracted once with diethyl ether (250 mL), and then with diethyl ether (100 mL). The
combined extracts were washed twice with water (100 mL). Concentration under
reduced pressure and chromatography with petroleum ether:ethyl acetate (98:2),
35 followed by trituation with petroleum ether gave the title compound as a white solid
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z} 0aSA4! y#10% &y())2,6-cydopentyl-phenol (1.2 g, 2.2 mmol), (S)-2- -hydroxy-3-phenylpropionic acid,
methyl ester (0.60 g, 3.3 mmol), and triphenylphosphine (0.87 g, 3.3 mmol) in

anhydrous benzene (20 mL) at room temperature under nitrogen was added dropwise
diethylazodicarboxylate (0.52 mL, 3.3 mmol). After 5 h at room temperature the

15 reaction mixture was adsorbed onto silica gel and chromatographed with petroleum

ether:ethyl acetate (95:5) to yield the title compound as a whute solid (1.2 g, 86%): mp

167-168.5°C; NMR (CDCl3): & 8.28 (m, 1H), 7.58-7.47 (m, 2H), 7.41-7.36 (m,

2H), 7.34-7.25 (m, 5H), 7.18 (m, 1H), 5.11 and 5.02 (two dd, 1H, rotational
isomers), 3.66 and 3.63 (two s, 3H, rotational isomers), 3.58-3.33 (m, 3H), 2.44 and
20 2.43 (two s, 3H, rotational isomers), 2.20 (m, 1H), 1.95 (m, 1H), 1.75-1.32 (m

containing two singlets at  1.63 and 1.69 (rotational isomers), 9H); MS(EI): [M+], 2

bromine isotope pattern, 690 (46%), 692 (100%), 694 (54%); Anal. Calc. for
C35H32Br203S: C, 60.70, H, 4.66, N, 0.00. Found: C, 60.31, H, 4.64, N, 0.01.

25

To a solution of (2R)-2-[2-bromo-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]-
thiophen-4-yl)-6-cyclopentyl-phenoxy]-3-phenyl-propionic acid methy! ester (1.0 g,

30 1.5 mmol) in tetrahydrofuran (30 mL) and methanol (10 mL) at room temperature was
added dropwise aqueous potassium hydroxide (3.0 mL of a 1 N solution, 3.0 mmol).

After 4 h the reaction mixture was concentrated under reduced pressure. The residue

was taken up in water (100 mL) and acidified with aqueous 10% hydrochloric acid.

After stirring for 15 min the solid was filtered and washed with water:methanol (95:5).
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NMR (DMSO-d6): & 13.01 (broad s, 1H), 8.19 (d, 1H), 7.67-7.62 (m, 1H), 7.54-

7.22 (m, 9H), 4.92 (m, 1H), 3.46 (m, 1H), 3.34 (m, 2H), 2.42 and 2.41 (two
5 singlets, 3H, rotational isomers), 1.99 (m, 1H), 1.98 (m, 1H), 1.72-1.27 (m

containing two s at & 1.57 and 1.53 (rotational isomers), 6H); MS(-ESI): [M-H], 2

bromine isotope pattern, 675 (72%), 677 (100%), 679 (66%); Anal. Calc. for
C34H30Br203S: C, 60.19, H, 4.46, N, 0.00. Found: C, 59.53, H, 4.35, N, -0.04.

10 Example 49,
' l-napht 3-blthi

15
To a suspension of 3,5-dimethyl-p-anisic acid (15.2 g, 84.4 mmol, RN-21553-

46-8) in anhydrous methylene chloride (200 mL) at room temperature under nitrogen

was added oxalyl chloride (9.6 mL, 110 mmol) and N,N-dimethylformamide (5
drops). After two hours the solvent was removed. The resulting residue was dissolved

20 in anhydrous methylene chloride (200 ml), and added to 2,3-dimethyl-5-
benzylthiophene (17.1 g, 84.4 mmol) under nitrogen. The resulting mixture was,

cooled to -78°C, and tin(IV) chloride (10.8 mL, 92.8 mmol) was added quickly. The

-78°C bath was removed and the mixture was stirred at room temperature for 2 h. The

reaction mixture was then poured onto ice water (1 L), and the resulting mixture was
25  extracted once with diethyl ether (700 mL), and a second time with diethyl ether (400
mL). The combined diethyl ether extracts were washed with ice water(500 mL), dilute
sodium bicarbonate (500 mL), water (500 mL), brine (1L), and then dried (Na2S04).
Concentration under reduced pressure gave the title compound as a yellow oil (25.2 g,

82%): NMR (DMSO-d6): & 7.40 (s, 2H), 7.24-7.15 (m, 3H), 7.06 (d, 2H), 3.83 (s,
30 2H), 3.70 (s, 3H), 2.28 (s, 3H), 2.26 (s, 6H), 1.83 (s, 3H).
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diethy] ether extracts were washed twice with water (1 L), brine (1L), and then dried

)-11°F

(Na2S04). Concentration under reduced pressure afforded a dark residue which was
combined with a second run done on (2-benzyl-4,5-dimethyl-thiophen-3-yl)-(4-
methoxy-3,5-dimethyl-phenyl)-methanone (13.9 g, 38.1 mmol) and boron tribromide
(11.5 mL, 122 mmol). Adsorption onto silica gel and chromatography with petroleum

15  ether:ethyl acetate (90:10) gave a thick foamy amber residue identified as 2,6-dimethyl-
4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (24.0 g, 67%): NMR (DMSO-

d6): & 8.41 (s, 2H), 7.93 (d, 1H), 7.49-7.39 (m, 2H), 7.34-7.28 (m, 1H), 6.87 (s,
2H), 2.38 (s, 3H), 2.23 (s, 6H), 1.62 (s, 3H); MS(EI): [M+] 332,

20

To a solution of 4-(2,3-dimethyl-naphtho(2,3-b]thiophen-4-yl)-2,6-dimethyl-
phenol (24.0 g, 72.2 mmol) in pyridine (200 mL) at OC under nitrogen was added
dropwise acetic anhydride (8.9 mL, 93.9 mmol) over a period of 10 min. After 45 min

25  at OC, the reaction mixture was placed in the freezer for 18 h, then removed and stirred
for 2 h in an ice bath that was allowed to warm to room temperature. The reaction
mixture was poured onto water (1 L) and acidified with 10% hydrochloric acid to a pH
of I. The resulting mixture was extracted with diethyl ether (1 L), which was washed
with 10% hydrochloric acid (1 L), twice with water (1 L), brine (700 mL), and dried

30 (MgSO04). Concentration under reduced pressure and chromatography with petroleum
ether:ethyl acetate (97:3) gave the title compound as a cream solid (22.4 g, 79%): NMR

(CDCI3): & 8.26 (s, 1H), 7.87 (d, 1H), 7.58 (d, 1H), 7.44-7.40 (m, 1H), 7.33-7.29

(m, 1H), 7.07 (s, 2H), 2.42 (s, 3H), 2.41 (s, 3H), 2.23 (s, 6H), 1.67 (s, 3H);

MS(EI): [M+] 374; Anal. Calc. for C24H22028S: C, 76.97, H, 5.92, N, 0.00. Found:
35 C,76.17, H, 575, N, 0.22.
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5  anhydrous methylene chloride (231 mL) was placed at -78C under nitrogen. The
reaction mixture was protected from light and a solution of bromine (1.5 mlL, 29.4

1-naphthol2 . 3-blithiophen

-gdnet

mmol) in anhydrous methylene chloride (38 mL) was added dropwise over a period of
50 min. After 30 min the reaction was quenched with dilute sodium bisulfite, diluted
with water, and the resulting mixture was extracted with diethyl ether. The diethyl ether
10 layer was washed twice with water, brine, and then dried (MgSO4). Concentration
under reduced pressure and chromatography with petroleum ether:ethyl acetate (97:3,

then 95:5) gave the title compound as a white solid (6.7 g, 55%): NMR (DMSO-d6): &
8.27 (d, 1H), 7.60 (d. 1H), 7.56-7.52 (ddd, 1H), 7.38-7.34 (ddd, 1H), 7.06 (s, 2H),
243 (s, 3H), 2.41 (s, 3H), 2.22 (s, 6H), 1.64 (s, 3H). MS(EI): [M+], 1 bromine

15  isotope pattern, 452/454; Anal. Calc. for C24H21BrO2S: C, 63.58, H, 4.67, N, 0.00.
Found: C, 63.41, H. 4.45, N, 0.08.

Step S 4

To a solution of acetic acid 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b}thiophen-

20  4-yl)-2,6-dimethyl-phenyl ester (6.5 g, 14.3 mmol) in tetrahydrofuran (240 mL) and
methanol (80 mL) at room temperature was added dropwise aqueous potassium
hydroxide (17.2 mL of a IN solution, 17.2 mmol). After 4 h at room temperature the
reaction mixture was placed in the freezer for 18 h. The reaction was removed from the
freezer and allowed to stir at room temperature. More aqueous potassium hydroxide

25 (41.5 mL of a IN solution, 41.5 mmol), tetrahydrofuran (50 mL), and methanol (10
mL) were added. The mixture was diluted with water (500 mlL), acidified with IN
aqueous solution of hydrochloric acid, and extracted with diethyl ether. The diethy)

ether layer was washed twice with water (500 mL), and dried (MgS04). Concentration
under reduced pressure gave a residue which was adsorbed onto silica gel.

30  Chromatography with petroleum ether:ethyl acetate (97:3, then 95:5) gave the title

compound as a white foamy solid (5.5 g, 93%): NMR (CDCI3): & 8.41 (s, 1H), 8.16

(d, 1H), 7.64-7.54 (m, 2H), 7.46-7.40 (m, 1H), 6.89 (s, 2H), 2.41 (s, 3H), 2.23 (s,
6H), 1.60 (s, 3H); MS(-ESI): [M-H], 1 bromine isotope pattern, 409/411.
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5 ester (3.3 g, 18.3 mmol), and triphenylphosphine (4.8 g, 18.3 mmol) in anhydrous

benzene (50 mL) at room temperature under nitrogen was added dropwise diethyl

azodicarboxylate (2.6 mL, 18.3 mmol) over a period of 25 min. The reaction mixture
was heated for 2 h, then stirred at room temperature for 3 days. The crude reaction
mixture was adsorbed onto silica gel and chromatographed twice with petroleum
10  ether:ethyl acetate (95:5) to yield the title compound as a white foamy solid (4.5 g,

65%): NMR (DMSO-d6): & 8.18 (d, 1H), 7.64 (ddd, 1H), 7.53-7.43 (m, 2H), 7.38-

7.24 (m, SH), 7.00 (s, 2H), 4.80 (t, 1H), 3.58 (s, 3H), 3.31 (m, 2H), 2.42 (s, 3H),

2.24 (s, 3H), 2.19 (s, 3H), 1.55 (s, 3H); MS(EI): [M+], 1 bromine isotope pattern,

572/574. Anal. Calc. for C32H29BrO3S: C, 67.01, H, 5.10, N, 0.00. Found: C,
15 66.33, H, 5.09, N, 0.09; Analytical HPLC indicates a major component (94.39%).

noxy]-3-phenyl-propionic acid
To a solution of (2R)-2-[4-(9-bromo-2.3-dimethyl-naphtho[2,3-b]thiophen-4-
20  yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionic acid methyl ester (3.1 g, 5.4 mmol) in
tetrahydrofuran (125 mL) and methanol (41 mL) at room temperature was added
dropwise aqueous potassium hydroxide (6.5 mL of a 1IN solution, 6.5 mmol). After

1.5 h at room temperature the reaction mixture was placed in the freezer for 18 h. The
reaction was removed from the freezer and allowed to stir at room temperature. More
25  aqueous potassium hydroxide (19.5 mL of a 1N solution, 19.5 mmol) was added, and
the reaction mixture was allowed to stir at room temperature for 9.5 h. Concentration
under reduced pressure gave a residue which was diluted with water (1 L). The
aqueous layer was acidified with concentrated hydrochloric acid to a pH of I, and
extracted with diethyl ether (700 mL). The diethyl ether layer was washed twice with
30  water (500 mL), and then dried (Na2S0O4). Concentration under reduced pressure and
chromatography on silica gel (treated with 2% phosphoric acid in methanol) with
petroleum ether:ethyl acetate (90:10, then 86:14) gave the title compound as a white

solid foam (1.9 g, 64%): Opt. Rot. [a]25/D = +33.38° (10.035 mg/mL, MeOH);

NMR (DMSO-d6): & 12.90 (broad singlet, 1H), 8.17 (d, 1H), 7.63 (ddd, 1H), 7.50-
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In a manner similar to the procedure of Example 49, Step 1, there was obtained
from 3.5-diisopropyl-p-anisic acid (5.0 g, 21.2 mmol, RN-117439-59-5), oxalyl
chloride (2.2 mL, 25.4 mmol), N,N-dimethylformamide (2 drops), 2,3-dimethyl-5-

15 benzylthiophene (4.3 g, 21.2 mmol), tin(IV) chloride (5.0 mL, 42.7 mmol), and
anhydrous methylene chloride (82 mL) the title compound as a yellow oil (4.1 g, 45%):

NMR (DMSO-d6): & 7.47 (s, 2H), 7.23-7.12 (m, 3H), 7.02-6.99 (m, 2H), 3.86 (s,

2H), 3.73 (s, 3H), 3.31-3.20 (m, 2H), 2.27 (s, 3H), 1.82 (s, 3H), 1.15 (d, 12H);
MS(EI): [M+] 420.
20
Step 2 2,6-Dii
In a manner similar to the procedure of Example 49, Step 2, there was obtained
from (2-benzyl-4,5-dimethyl-thiophen-3-yl)-(3,5-diisopropyl-4-methoxy-phenyl)-
methanone (4.3 g, 10.1 mmol), boron tribromide (3.1 mL, 32.4 mmol), and methylene
25  chloride (60 mL) the title compound as a yellow foam (1.2 g, 30%): NMR (DMSO-

d6): & 8.42 (s, 1H), 8.24 (s, 1H), 7.94 (d, 1H), 7.48-7.32 (m, 3H), 6.90 (s, 2H),

3.45-3.35 (m, 2H), 2.38 (s, 3H), 1.57 (s, 3H), 1.15 (d, 12H); MS(-ESI): [M-H]
387.

30

-3-ph -propjonic acid m ] ester

In a manner similar to the procedure of Example 49, Step 6, there was obtained

from 4-(2,3-dimethyl-naphtho(2,3-b]thiophen-4-yl)-2-isopropyl-phenol (0.33 g, 0.84
mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (1.5 g, 8.3 mmol),

35 triphenylphosphine (2.2 g, 8.3 mmol), diethylazodicarboxylate (1.3 mL, 8.3 mmol),
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In a manner similar to the procedure of Example 49, Step 7, there was obtained

10 from (2R)-2-[4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diisopropyl-phen-

oxy]-3-phenyl-propionic acid methyl ester (0.11g, 0.20 mmol), aqueous potassium

hydroxide (0.39 mL of a 1 N solution, 0.39 mmol), tetrahydrofuran (3 mL), and

methanol (1 mL) the title compound as a white solid (0.10 g, 98%): NMR (DMSO-

d6): & 12.97 (broad s, 1H), 8.46 (s, 1H), 7.96 (d, 1H), 7.47-7.25 (m, 8H), 7.04 (s,
15 2H), 4.47 (1, 1H), 3.41-3.30 (m, 2H), 3.28-3.23 (m, 2H), 2.40 (s, 3H), 1.53 (s,
3H), 1.15 (d. 6H), 1.08 (d, 6H); MS(EL): [M+] 536; Anal. Calc. for C35H3603S:

C, 78.32, H, 6.76, N, 0.00. Found: C, 77.12, H, 6.86, N, -0.11; Analytical HPLC
indicates a major component (93.2%). :

20 Example 51,

25 In a manner similar to the procedure of Example 49, Step 1, there was obtained
from 3-fluoro-p-anisic acid (10.0 g, 58.8 mmol}, oxalyl chloride (6.2 mL, 71.0 mmol),
N,N-dimethylformamide (12 drops), 2,3-dimethyl-5-benzylthiophene (11.9 g, 58.8
mmol), tin(IV) chloride (10.3 mL, 88.0 mmol), and anhydrous methylene chloride
(130 mL) the title compound as a yellow solid (7.53 g, 68%): MS(+ESI): [M+H] 355;

30  Anal Calc. for C21HI9FO02S: C, 71.16, H, 5.40, N, 0.00. Found: C, 70.01, H,
5.43, N, -0.06.
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Calc. for C20HI5FOS: C, 74.51, H, 4.69, N, 0.00. Found: C, 73.96, H, 4.94, N,

-0.08.

10 henoxyl-3- -propionic aci
In a manner similar to the procedure of Example 49, Step 6, there was obtained
from 2-fluoro-4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (1.0 g, 3.1
mmol). (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.67 g, 3.7 mmol),
triphenylphosphine (0.98 g, 3.7 mmol), diethylazodicarboxylate (0.59 mL, 3.7 mmol),

15 and anhydrous benzene (20 mL) in an oil bath (85°C) for 5 h the title compound as a

white solid (0.86 g), which was used without further purification.

In a manner similar to the procedure of Example 49, Step 7, there was obtained
from (2R)-2-[4-(9-bromo-2,3-dimethyl-naphtho([2,3-b]thiophen-4-yl)-2-fluoro-
phenoxy]-3-phenyl-propionic acid methyl ester (0.86 g, 1.8 mmol), aqueous potassium

20  hydroxide (3.6 mL of a 1 N solution, 3.6 mmol), tetrahydrofuran (12 mL), and
methanol (4 mL) the title compound as a white solid (0.41g, 63%): Opt. Rot. [a]25/D
= +0.87° (11.473 mg/mL, MeOH); MS(EI): [M+] 470, Anal. Calc. for

C29H23F03S: C, 74.02, H, 4.93, N, 0.00. Found: C, 73.95, H, 5.22, N, 0.12.

25 : Example 52.

30

In a manner similar to the procedure of Example 49, Step 3, there was obtained
from 2-fluoro-4-(2,3-dimethyl-naphtho[2.3-b]thiophen-4-yl)-phenol (1.0 g, 3.1
mmol), acetic anhydride (0.36 mL, 3.8 mmol), and pyridine (7.5 mL) a yellow solid
(1.1 g), which was used without further purification.
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In a manner similar to the procedure of Example 49, Step 6, there was obtained

from 2-Fluoro-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (0.29 g,

0.72 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.19 g, 1.1 mmol),

20  triphenylphosphine (0.28 g, 1.1 mmol), diethylazodicarboxylate (0.17 mL, 1.1 mmol),

and anhydrous benzene (5.0 mL) the title compound as a white solid (0.23 g, 58%):
MS(EI): [M+], 1 bromine isotope pattern, 562/564.

25  phenoxy]-3-phenyl-propionic acid
In a manner similar to the procedure of Example 49, Step 7, there was obtained
from  (R)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-fluoro-phen-
oxy]-3-phenyl-propionic acid methyl ester (0.23 g, 0.41 mmol), aqueous potassium
hydroxide (0.50mL of a I N solution, 0.50 mmol), tetrahydrofuran (6 mL), and
30 methanol (2 mL) the title compound as a white solid (0.17 g, 74%): MS(ED): [M+], 1
bromine isotope pattern, 548/550; Anal. Calc. for C29H22BrFO3S: C, 63.39,
H,4.04, N, 0.00. Found: C, 62.14, H, 4.29, N, 0.16; Analytical HPLC indicates a
major component (82.5%).
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Example 53.

0[2.3-blthiophen

acetic acid

5 Stepl
phenyl ester
In a manner similar to the procedure of Example 49, Step 3, there was obtained
from 4-(2,3-dimethyl-naphtho[2.3-b]thiophen-4-yl)-2,6-diisopropyl-phenol (5.0 g,
13.7 mmol), acetic anhydride (1.68 mL, 17.8 mmol), and pyridine (85 mL) the tile

10 compound as a white solid (5.37 g, 91%): mp 243-245°C; NMR (DMSO-d6): & 8.49

(s, 1H), 7.98 (d, 1H), 7.49-7.39 (m. 3H), 7.16 (s, 2H), 3.01 (septet, 2H), 2.43 (s,
3H), 2.41 (s, 3H), 1.56 (s, 3H), 1.16 (d, 12H); MS(EI): [M+] 430; Anal. Calc. for
C28H3002S: C, 78.10, H, 7.02, N, 0.00. Found: C, 77.95, H, 7.04, N, 0.07;
Analytical HPLC indicates a major component (99.3%).

15
Step 2
diisopropyl-phenyl ester

In a manner similar to the procedure of Example 49, Step 4, there was obtained

from acetic acid 4-(2,3-dimethyl-naphtho(2,3-b]thiophen-4-yl)-2,6-diisopropyl-phenyl

20  ester (0.80 g, 18.5 mmol), ferric chloride (16 mg, 0.1 mmol), bromine (0.13 mL, 2.6
mmol), and methylene chloride (19 mL) the title compound as a white solid (0.53 g,
56%): NMR (DMSO-d6): & 8.21 (d, 1H), 7.68-7.62 (m, 1H), 7.60-7.42 (m, 2H),

7.18 (s, 2H), 3.00 (septet, 2H), 2.42 (s, 6H), 1.53 (s, 3H), 1.14 (d, 12H).

25

In a manner similar to the procedure of Example 49, Step 5, there was obtained
from acetic acid 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diiso-
propyl-phenyl ester (0.52 g, 1.0 mmol), aqueous potassium hydroxide (1.64 mL of a |
N solution, 1.6 mmol), tetrahydrofuran (18.5 mL), and methanol (11.5 mL) there was

30 obtained the title compound as a cream solid (0.45 g, 95%): mp 212-216°C; NMR

(DMSO-d6): b 8.30 (s, 1H), 8.17 (d, 1H), 7.61 (ddd, 1H), 7.53 (d, 1H), 7.44 (ddd,

1H), 6.92 (s, 2H ), 3.41 (septet, 2H), 2.41 (s, 3H), 1.55 (s, 3H), 1.15 (d, 12H);
MS(EI): [M+], 1 bromine isotope pattern, 466/468; Anal. Calc. for C26H27BrOS: C,
66.80, H, 5.82, N, 0.00. Found: C, 66.17, H, 5.63, N, 0.06
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A solution of 4-(9-bromo-2,3-dimethyl-naphtho(2,3-b]thiophen-4-yl)-2,6-
diisopropyl-phenol (0.42 g, 0.89 mmol), methy! bromoacetate (0.36 mL, 3.8 mmol),
5 and potassium carbonate (0.42 g, 3.0 mmol) in anhydrous N,N-dimethylformamide

(3.5 mL) at room temperature under nitrogen was stirred for 2 days. The reaction
mixture was diluted with water and extracted with diethyl ether. Concentration under
reduced pressure and chromatography with petroleum ether:ethyl acetate (95:5) gave the

title compound as a white solid (0.42 g, 87%): NMR (DMSO-d6): & 8.20 (d, 1H),

10 7.66-7.61 (m, 1H), 7.48 (d, 2H), 7.11 (s, 2H), 4.56 (s, 2H), 3.77 (s, 3H), 3.42-3.27
(m, 2H), 2.42 (s, 3H), 1.51 (s, 3H), 1.18 and 1.16 (two doublets, 12H).

phenoxy]-acetic acid

15 In a manner similar to the procedure of Example 49, Step 7, there was obtained
from  [4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diisopropyl-phen-
oxy]-acetic acid methyl ester (0.40 g, 0.74 mmol), aqueous potassium hydroxide (0.89
mL of a I N solution, 0.89 mmol), tetrahydrofuran (6 mL), and methanol (2 mL) the

title compound as a white solid (0.37 g, 95%): mp 228-231°C

20 NMR (DMSO-d6): & 12.98 (broad s, 1H), 8.19 (d, 1H), 7.65-7.61 (m,1H), 7.47 (d,

2H), 7.10 (s, 2H), 4.44 (s, 2H), 3.40 (septet, 2H), 2.41 (s, 3H), 1.51 (s, 3H), 1.18
and 1.16 (two doublets, 12H): MS(EI): [M+], 1 bromine isotope pattern, 524/526;
Anal. Calc. for C28H29BrO3S: C, 64.00, H, 5.56, N, 0.00. Found: C, 63.32, H,
5.39, N, 0.01; Analytical HPLC indicates a major component (96%).
25
Example 54.

30

In a manner similar to the procedure of Example 49, Step 1, there was obtained
from 3,5-dibromo-p-anisic acid (8.0 g, 25.8 mmol), oxalyl chloride (2.48 mL, 28.4
mmol), N,N-dimethylformamide (2 drops), 2,3-dimethyl-5-benzylfuran (5.77 g, 31.0
mmol), tin(IV) chloride (3.30 mL, 28.4 mmol), and anhydrous methylene chioride
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(165 mL) the title compound as a solid (2.92 g, 24%): (DMSO-d6). & 7.81 (s, 2H),

7.28-7.14 (m, 3H), 7.04 (d, 2H), 3.86 (s, 3H), 3.84 (s, 2H), 2.19 (s, 3H), 1.81 (s,
3H); MS(EI): [M+], 2 bromine isotope pattern, 476 (25%), 478 (50%), 480 (25%).

Step 2 4-(2.3-Dimethyl-naphtho[2.3-b]furan-4-y-2.6-dibromo-phenol

In 2 manner similar to the procedure of Example 49, Step 2, there was obtained
from (2-benzyl-4,5-dimethyl-furan-3-yl)-(4-methoxy-3,5-dibromo-phenyl)-methanone
(2.52 g, 5.30 mmol), boron tribromide (3.79 mL, 40.0 mmol), and methylene chloride
(18 mL) the title compound (0.93 g), which was used without further purification:
(DMSO0-d6): 6 10.19 (br s, 1H), 8.01 (d, 1H), 7.98 (s, 1H), 7.56 (s, 2H), 7.51 (d,

1H), 7.44 (ddd, 1H), 7.36 (ddd, 1H), 2.39 (s, 3H), 1.62 (s, 3H); MS(-ESI): [M-H],
2 bromine isotope pattern, 443 (63%), 445 (100%), 447 (63%).

Step 3
henyl-propionic acid methy] ester

In a manner similar to the procedure of Example 49, Step 6, there was obtained
from 4-(9-bromo-2,3-dimethyl-naphtho(2,3-b}furan-4-yl)-2,6-dibromo-phenol (0.88g,
1.97 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.71 g, 3.94 mmol),
triphenylphosphine (1.03 g, 3.94 mmol), diethylazodicarboxylate (0.62 mL, 3.94
mmol), and anhydrous benzene (3.9 mL) at room temperature the title compound as a

solid (1.15 g, 96%): NMR (DMSO-d6): & 8.04 (d, 1H), 8.03 (s, 1H), 7.71 (s, 2H),
7.51-7.24 (m, 8H), 5.11 (dd, 1H), 3.63 (s, 3H), 3.53-3.35 (two overlapping quartets,
ABX pattern, 2H), 2.41 (s, 3H), 1.60 (s, 3H); MS(EI): [M+], 2 bromine isotope
pattern, 606 (52%), 608 (100%), 610 (52%).

In a manner similar to the procedure of Example 49, Step 7, there was obtained
from (2R)-2-[2,6-dibromo-4-(2,3-dimethyl-naphtho[2,3-b}furan-4-yl)-phenoxyj]-3-
phenyl-propionic acid methyl ester (0.25 g, 0.41 mmol), aqueous potassium hydroxide
(0.82 mL of a 1 N solution, 0.82 mmol), tetrahydrofuran (3.0 mL), and methanol (1.0

mL) the title compound as a white solid (0.24 g, 100%): NMR (DMSO0-dé6): § 13.11

(br s, 1H), 8.02 (d, 1H), 8.01 (s, 1H), 7.66 (s, 2H), 7.49-7.21 (m, 8H), 5.19 (t,
1H), 3.36 (d, 2H), 2.39 (s, 3H), 1.58 (s, 3H); MS(EI): [M+], 2 bromine isotope
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pattern, 592 (50%), 594 (100%), 596 (50%), Anal. Calc. for C29H22Br204: C,
58.61, H, 3.73, N, 0.00. Found: C, 58.52, H, 4.01, N, 0.05.

henoxvl-3-phenyl-propionic aci

l-phen -3-phenvl-propionic acid methyl est

In a manner similar to the procedure of Example 49, Step 6, there was obtained
from  4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diisopropyl-phenol
(0.46 g, 0.98 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methy! ester (0.70 g, 3.9
mmol), triphenylphosphine (1.02 g, 3.9 mmol), diethylazodicarboxylate (0.62 mL, 3.9

mmol), and anhydrous benzene (1.0 mL) in an oil bath (90°C) for 24 h the title

compound as a white solid (0.20 g, 32%): NMR (DMSO-d6): & 8.19 (d, 1H), 7.65-

7.60 (m, 1H), 7.50-7.40 (m, 2H), 7.38-7.27 (m, 5H), 7.06 (s, 2H), 4.55 (t, 1H),
3.55 (s, 3H), 3.35-3.19 (m, 4H), 2.41 (s, 3H), 1.49 (s, 3H), 1.13 (d, 6H), 1.06 and
1.04 (two doublets, 6H, rotational isomers).

In a manner similar to the procedure of Example 49, Step 7, there was obtained
from (2R)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-blthiophen-4-yl)-2,6-diisopropyl-
phenoxy]-3-phenyl-propionic acid methyl ester (0.20 g, 0.31 mmol), aqueous
potassium hydroxide (1.2 mL of a 1 N solution, 1.2 mmol), tetrahydrofuran (3 mL),
and methanol (1 mL) the title compound as a white solid (0.18 g, 93%): mp 222-
226°C; NMR (DMSO-d6): & 13.0 (broad s, 1H), 8.20 (d, 1H), 7.64 (ddd, 1H),
7.48-7.46 (m, 2H), 7.38-7.27 (m, 5H), 7.06 (s, 2H), 4.48 (t, 1H), 3.40-3.26 (m,
4H), 2.42 (s, 3H), 1.50 (s, 3H), 1.14 (d, 6H), 1.07 (d, 6H); MS(-ESI): [M-H], 1
bromine isotope pattern, 558/560; Anal. Calc. for C35H35BrO3S: C, 68.28, H, 5.73,
N, 0.00. Found: C, 68.15, H, 5.83, N, 0.03; Analytical HPLC indicates a major
component (100%).
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Example 56.

carbamic Acid tert-Butyl Ester
A solution of 2-amino-6-bromo-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]-
5  thiophen-4-yl)-phenol (0.382 g, 0.801 mmol) and di-t-butyl dicarbonate (0.191 g,
0.875 mmol) in THF (0.83 mL) was heated at 70°C for 15 h. The reaction mixture was
diluted with ether and silica gel was added. The ether was removed and the adsorbate

was flash chromatographed (9:1 pet. ether: ethyl acetate) to provide the title compound
as a white solid (0.447 g, 97%): mp 205-207°C: NMR (DMSO0-dé6); 9.61 (s, 1H), 8.55
10 (2, 1H). 8.19 (d, J = 8 Hz, 1H), 7.65 (ddd, J = 8, 6, 2 Hz, 1H), 7.52-7.46 (m, 3 H),
7.27 (d, J =2 Hz, 1H), 2.44 (d, J = 1 Hz, 3H), 1.67 (d, J = 1 Hz, 3H), 1.40 (s, 9 H);
MS (EI): 2 bromine isotope pattern 575 (20%. M+), 577 (50%, M+), 579 (20%, M+),
519 (50%, M+H-tBu), 521 (100%, M+H-tBu), 523 (55%, M+H-tBu); Anal. Calc. for
C25H23Br2NQO3S: C, 52.01, H, 4.02, N, 2.43. Found: C, 51.09, H, 3.84, N, 2.28.
15
Example 57.
3 i heqvl)-2, 3-dimethyl-
Iodomethane (0.22 mL. 3.55 mmol) and potassium carbonate (0.490 g, 3.55
mmol) were added to a stirred, room temperature solution of 9-bromo-4-(3-bromo-
20  methoxy-5-nitro-phenyl)-2,3-dimethyl-naphtho[2,3-b]thiophene  (0.600 g, 1.183
mmol) in DMF (8 mL). After 7 h, more iodomethane (0.1 mL, 1.61 mmol) was added
and the suspension was stirred an additional 17 h. The reaction mixture was added to
water and ectracted with ether. Silica gel was added, The ether was removed and the

adsorbate was flash chromatographed (95:5 pet. ether: ethyl acetate) to provide the title
25  compound as a yellow solid (0.416 g, 67%): mp 204-205°C: NMR (DMSO-d6); 8.23

(d, J = 8 Hz, 1H), 8.33 (d,J =2 Hz, 1H), 8.04 (d,J =2 Hz, 1H), 7.69 (ddd, ] = 8,

6, 1 Hz, 1H), 7.53 (ddd, ] = 8, 6, 1 Hz, 1H), 7.47 (d, J = 8 Hz, 1H), 4.05 (s, 3H),

2.45(d,J =1 Hz, 3H), 1.62 (d. } = 1 Hz, 3H); MS (FAB+): 2 bromine isotope pattern

519, 521, 523; Anal, Cal. for C2IHISBr2NO3S: C, 48.39, H, 2.90, N, 2.69.
30 Found: C, 48.16, H, 2.69, N, 2.58.

Example 58.

A stirred suspension of 9-bromo-4-(3-bromo-methoxy-5-nitro-phenyl)-2,3-
35  dimethyl-naphtho[2,3-b]thiophene (0.372, 0.714 mmol), tin (I} dichloride (805 mg,
3.57 mmol) and ethyl acetate (4 mL)was heated to 70°C where disolution occured.
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acetate and silica gel was added. The ethyl acetate was removed and the adsorbate was
flash chromatographed (4:1 pet. ether: ethyl acetate) to provide the title compound as a
white solid (0.324 g, 92%): mp 198-200°C: NMR (DMSO-d6); 8.18 (d, J = 8 Hz,
5 1H), 7.64 (ddd, J =8, 6, 1 Hz, 1H), 7.58 (d, J = 8 Hz, IH), 7.50 (ddd, ] = 8, 6, 1
Hz, 1H), 6.70 (d, ] = 2 Hz, 1H), 6.64 (d, J = 2 Hz, 1H), 5.46 (s, 1H), 3.80 (s, 3H),
2.44 (d, J = 1 Hz, 3H), 1.73 (d, ] = 1 Hz, 3H); MS (EI): 2 bromine isotope pattern
489 (50%, M+), 491 (100%, M+), 493 (60%, M+); Anal. Calc. for C21H17Br2NOS:
C, 51.34, H, 3.49, N, 2.85. Found: C, 51.00, H, 3.43, N, 2.71.
10
Example 59.

enylaminol-acetic Acid Meth ter
Methyl bromoacetate (0.285 mL, 3.01 mmol) was added to a stirred, room
15 temperature suspension of 3-bromo-5-(9-bromo-2,3-dimethyl-naphtho[2,3-bjthiophen-

4-yl)-2-methoxy-phenylamine (0.260 g, 0.529 mmol) and potassium carbonate (0.411
g, 3.00 mmol) in DMF (1.7 mL). After two days, more methyl bromoacetate (0.135
mL, 1.5 mmol) and the reaction mixture was stirred for a day longer. The reaction
mixture was added to water and the solid was filtered and washed with water. The solid

20  was triturated with pet. ether and dried at 60°C under vacumm to provide the title
compound as a white solid (0.212g, 71%): mp 194-198°C: NMR (DMSO-d6); 8.17
(dd, J =8, 1 Hz, 1H), 7.63 (ddd, ] = 8, 6, 1 Hz, 1H). 7.53-7.45 (m, 2H), 6.77 (d, J
=2 Hz, 1H), 6.54 (d, ] =2 Hz, 1H), 6.10 (t, J = 7 Hz. 1H). 3.97 (dd, J = 7, 4 Hz,
2H), 3.83 (s, 3H), 3.52 (s, 3H),2.43 (s, 3H), 1.69 (s, 3H); MS (FAB+): 2 bromine

25  isotope pattern 561, 563, 565; Anal. Calc. for C24H21Br2NO3S: C, 51.17, H, 3.76,
N, 2.49. Found: C, 50.43, H, 3.63, N, 2.53.

Example 60.

30 n inol-acetic Acid
Aqueous potassium hydroxide ( IN, 0.64 mL. 0.64 mmol)was added to a
stirred room temperature solution of [3-bromo-5-(9-bromo-2, 3-dimethyl-naphtho[2,3-
blthiophen-4-yl)-2-methoxy-phenylamino]-acetic acid methyl ester (0.180 g, 0.320
mmol) in THF (2.5 mL.), methanol (1.5 mL). After 4 h, the solvent was removed and
35  water was added. The suspension was acidified and extracted with ether. Silica gel was
added. The ether was removed and the adsorbate was flash chromatographed (Gradient:
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title compound as a white solid (0.112 g, 64%): mp >190°C (dec): NMR (DMSO-d§);

8.16 (d, J = 8 Hz, 1H), 7.63 (ddd, J = 8, 6, 1 Hz, 1H), 7.56 (d, J = 8 Hz, 1H), 7.48

(ddd, J = 8, 6, 1 Hz, 1H), 6.72 (d, J = 2 Hz, 1H), 6.43 (d, J = 2 Hz, 1H), 5.74

5 (broad s, 1H), 3.83 (s, 3H), 3.46 (s, 2H), 2.42 (s, 3H), 1.71 (s, 3H); MS (FAB+): 2
bromine isotope pattern 547, 549, 551; Anal. Calc. for C23H19Br2NO3S: C, 50.29,

H, 3.49, N, 2.55. Found: C, 49.54, H, 3.73, N, 2.26.

Example 61.
10 aphtho[2.3-blthiophen-4-
15 In a manner similar to the procedure of Example 49, Step 1, there was obtained

from 3,5-diethyl-p-anisic acid (9.45 g, 45.4 mmol, prepared by the method of J.
Lipowitz and T. Cohen, J. Org. Chem. 1965, 30, 3891-3894; C.K. Bradsher. et a; J.
Am. Chem. Soc. 1954, 76, 2357-2362; C. K. Bradsher. et. al; Org. Prep. Proced.
Int., 1986, 18, 2213-2215), oxalyl chloride (4.4 mL, 49.9 mmol), N,N-
20  dimethylformamide (2 drops), 2,3-dimethyl-5-benzylthiophene (11.0 g, 54.5 mmol),

tin(IV) chloride (5.8 mL, 49.9 mmol), and anhydrous methylene chioride (291 mL) the
title compound as an oil (17.7 g, 99%): (DMSO-d6): & 7.43 (s, 2H), 7.24-7.11 (m,

3H), 7.07-7.01 (m, 2H), 3.85 (s, 2H), 3.70 (s, 3H), 2.62 (q, 4H), 2.26 (s, 3H), 1.83
(s, 3H), 1.14 (t, 6H).
25
Step 2 4-(2,3-Dimethy]-naphtho[2.3-blthiophen-4-y|)-2.6-diethyl-phenol
In a manner similar to the procedure of Example 49, Step 2, there was obtained
from (2-benzyl-4,5-dimethyl-thiophen-3-yl)-(4-methoxy-3,5-diethyl-phenyl)-methan-
one (17.67 g, 45.0 mmol), boron tribromide (12.8 mL, 135.4 mmol), and methylene
30 chloride (90 mL) the title compound (16.6 g), which was used without further

purification: (DMSO-d6): 68.41 (s, 1H), 8.31 (s, 1H), 7.93 (d, 1H), 7.47 (d, 1H),

7.42 (ddd, 1H), 7.32 (ddd, 1H), 6.86 (s, 2H), 2.76-2.56 (complex m, ABX pattern,
4H), 2.39 (s, 3H), 1.60 (s, 3H), 1.14 (t, 6H); MS(+ESI): [M]+ 360.
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Step 3" Acetic acid 4-(2.3-dimethyl-naphtho[2.3-blthiophen-4-y|)-2 6-diethyl-phenyl ester
In a manner similar to the procedure of Example 49, Step 3, there was obtained
from 4-(2,3-dimethyl-naphtho[2.3-b]thiophen-4-yl)-2,6-diethyl-phenol (16.6 g, 46.0
mmol), acetic anhydride (5.66 mL, 59.9 mmol), pyridine (32 mL), and methylene

5 chloride (92 mL) a residue, which was trituated with acetone:hexane (1:1) to give the
title compound as a solid (6.85 g. 37%): NMR (DMSO-d6): & 8.47 (s, 1H), 7.97 (d,

1H), 7.49-7.34 (m, 3H), 7.11 (s, 2H), 2.60-2.46 (m, 4H), 2.40 (two overlapping s,
6H), 1.59 (s, 3H), 1.13 (1, 6H); MS(+ESI): [M+H] 403; Anal. Calc. for
C26H2602S: C, 77.57, H, 6.51, N, 0.00. Found: C, 76.46, H, 6.60, N, 0.19.

10
Step 4
phenvl ester
In a manner similar to the procedure of Example 49, Step 4, there was obtained
from acetic acid 4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diethyl-phenyl ester
15 (1.0 g, 2.5 mmol), ferric chloride (20 mg, 0.12 mmol), bromine (2.7 mL, 2.7 mmol),
and methylene chloride (25 mL) the title compound as a solid (1.2 g, 100%): NMR

(DMSO0-d6): 6 8.20 (d, 1H), 7.68-7.61 (m, 1H), 7.49 (d, 2H), 7.13 (s, 2H), 2.60-

2.47 (m, 4H), 2.42 (s, 3H), 2.40 (s, 3H), 1.56 (s, 3H), 1.13 (t, 6H); MS(+APCI):
[M+H], | bromine isotope pattern, 481/483; Anal. Calc. for C26H25BrO2S: C,
20 64.86, H, 5.23, N, 0.00. Found: C, 63.06, H, 5.13, N, 0.03.

Step 5

In a manner similar to the procedure of Example 49, Step 5, there was obtained

from acetic acid 4-(9-bromo-2,3-dimethyl-naphtho[2,3-bJthiophen-4-y1)-2,6-diethyl-

25  phenyl ester (1.0 g, 2.1 mmol), aqueous potassium hydroxide (2.5 mL of a I N
solution, 2.5 mmol), tetrahydrofuran (29.7 mL), and enough methano! to create a
homogeneous solution the title compound as a solid (0.83 g, 91%): NMR (DMSO-d6):

0 8.36 (s, 1H), 8.16 (d, 1H), 7.61 (ddd, 1H), 7.55 (d, 1H), 7.44 (ddd, 1H), 6.88 (s,

2H), 2.76-2.56 (complex m, ABX pattern, 4H), 2.41 (s, 3H), 1.58 (s, 3H), 1.14 (t,
30 6H); MS(+APCI): [M+H], | bromine isotope pattern, 439/441.



& ()- F10%" & ()- F"10%" & ()-S Fyl0%" &'()-VR]|[:A713! E/mm%" & ()-
F-10%" & ()- FS, 10%" & ()- F* 10%" & ()- F9)#10% " &4 N0V ¥ 100"
& ()-12 |[:A710! F99"10% " & ()- F8!10%\! & ()- F 6 10%" & ()- F4 10%"
& ()- Ff319%99/68436) - FLY1g10% " PCT/US99/10209

- 104 -

Step 6 (2R)-2-[4-(9-bromo-2.3-dimethyl-naphtho[2,3-blthiophen-4-y1)-2.6-diethyl-
henoxy]-3-phenyl-propionic acid methyi

In a manner similar to the procedure of Example 49, Step 6, there was obtained

from 4-(9-bromo-2 3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diethyl-phenol (0.83

5 g, 1.89 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (2.72 g, 15.0
mmol), triphenylphosphine (3.96 g, 15.0 mmol), diethylazodicarboxylate (2.36 mL,
15.0 mmol), and anhydrous benzene (40 mL) at room temperature the title compound

as a solid (0.74 g, 65%): NMR (DMSO-d6): & 8.18 (d, 1H), 7.66-7.60 (m, 1H),

7.48-7.44 (m, 2H), 7.37-7.23 (m, 5H), 7.01 (s, 2H), 4.69 (t, 1H), 3.55 (s, 3H), 3.29
10 (m, 2H), 2.74-2.45 (m, 4H), 2.41 (s, 3H), 1.53 (s, 3H), 1.09 and 1.08 (two t, 6H):
MS(+APCI): [M+H], 1 bromine isotope pattern, 601/603.

enoxyl-3-phenyl-propionijc acid

15 In a manner similar to the procedure of Example 49, Step 7, there was obtained
from (2R)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-y1)-2,6-diethyl-
phenoxy]-3-phenyl-propionic acid methyl ester (0.70 g, 1.16 mmol), aqueous
potassium hydroxide (2.3 mL of a 1 N solution, 2.3 mmol), tetrahydrofuran (11.6
mL), and enough methanol to create a homogeneous solution a solid. Recrystallization

20  from hexane/acetone gave the title compound as a white solid (0.15 g, 22%): NMR
(DMSO-d6): & 12.91 (brs, 1H), 8.18 (d, 1H), 7.63 (ddd, 1H), 7.51-7.42 (m, 2H),
7.36-7.22 (m, 5H), 7.00 (s, 2H), 4.62 (t, 1H), 3.25 (d, 2H), 2.74 (complex m, ABX
pattern, 1H), 2.66 (complex m, ABX pattern, 2H), 2.55 (complex m, ABX pattern,
1H), 2.41 (s, 3H), 1.53 (s, 3H), 1.10 (t, 6H); MS(-ESI): [M-H], | bromine isotope

25  pattern, 585/587; Anal. Calc. for C33H31BrO3S: C, 67.46, H, 5.32, N, 0.00.
Found: C, 66.84, H, 5.24, N, 0.03.

Example 62.

30
A mixture of (2R)-2-[4-(3-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-
2,6-dimethyl-phenoxy]-3-phenyl-propionic acid (0.5 g, 0.89 mmol), 1-(3-dimethyl-
aminopropyl)-3-ethylcarbodiimide hydrochloride (0.34 g, 1.77 mmol), glycine ethyl

ester hydrochloride (0.24 g, 1.72 mmol), potassium carbonate (0.50g, 3.62 mmol),

35  and methylene chloride (6 mL) was stirred at room temperature. After three days the
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reduced pressure, dissolved in methylene chloride, and dried (Na2S04). Concentration

under reduced pressure gave a white solid (0.14 g, 26%): NMR (DMSO-d6): & 12.51
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35 5H), 6.95 (s, 1H), 6.94 (s, 1H), 4.73 (1, 1H), 3.85-3.68 (two overlapping quartets,



1 10% q( & ()-9:; <>>z>|29vU410 12110% -& ()-!F Y 1 10%& ()-G

Y 110%@ @ ()-GF Y 110%!;& ()-G FS Y 104 & ()- ZDY! 10%12 NOV 2002

& ()-z>mPn?0?p?} 222?vU410 F* 10% & ()-( FY109% & ()-' F3Z10% &

F" S109% & )‘LCB?L 451 101 F12110% & ()-?@C D#DI D [: vudl0 F F&HY /61%208) F
F10% & ()-F FS10% & ()-F n 110% & ()-T r8110% & ()-T

| 1109 & () - T/ DeDEEUFFG [ 9vU410 ! F - 109%"& ()- Fal (1 10% & () - @
F@10% & ()-SF | #1109 & ()- F 109 & ()- FIIB%& ()-GPGH | I111vUAL0
FF109! & ()-' FYL109!& ()- 10#! #10#! #10#! #F "1 311 10%¢! #& ()- |131110% & (

) -
F 1100 & () ey gfs‘%e J%&t*%e%%%&%%&%&%%ﬁ% o "
C @ 10%! & () (commlexaned (PRUEn. 48R, 263/0&5 &h)) 1.54 (@B 0@)« 6tz MS(-E

"10%! & () - GESREIT 1] brdyhbGddloge pakRE, 840)644;,F 1004 &A1} - for MR ABING4S: c

FFlO%& - F %.& T Y< 01 F\N10% & ()-- Y
"10%@ @& 8 - %Pé{&gé&%ﬁﬁ: ‘f—‘g‘gv ¢ éé}%’i%) Xé Swﬁw&&' ()_;_!9
"109%/gVg& (9-: <YYZ\,]-]. ]/1<]| obU410 FY" @O0% & () - 10E! E' 10E! E! 10E! E

YY1l 109! E& ()- YYL! 10%@@ () * Y1) llg,g‘{ﬁl;,e&,;‘()
FSY1) ! 109%& ()- <] H, \ y bu410 F w

I 1094 #&' - Yal? ___ J8id11)4(92 Hd A0 j 4 I8 3
I|T1#10(V<11&(%) - propibARMi& ()- Y 10%@ @' () - V1 1008 B () Y1 109% & ()
Yl 10%@3 ()-.,e fIFFffffvus10 f1810% & ()- F310%& ()- F mo% & ()-10;1; ' 10

;10; !0, TIT1#10% ! ITl#lo%I -& ( kk%zgvu410 F 10% & ()
|10%&()10|:$tgp)%R =[4~(9-Boome2 yrogphs -blthiophen-4 phe
F10% & () - kKl thoi ot &()- F If#llo%&() If#|10%¢|#&()

Flf#llo%& 0% & 10! F
109 & () F |° llwo}%ﬁ%z“ef) Siilkise e g O@stwf s Bagoyas obtainea
& ()- 10! 10! qqr fromt #ZOKHR-2. B-dithdiByB ®iphihol2, 3-BIMBHHen-4-H1-Pbersl ( §5- 13F1g)%1&4( ) -

Py o e |) - B3 ‘hwékfﬁ%%?)}%%%“’@*l?m% ﬂghﬁ@% G e, 20 M (¢
1109 & () - 3 Fﬁrlfbw@heypmneﬁwcs;@@ @Ol digtapzgdicp Y‘EG'(i@'mL/ 26_6%1@019) {
éyi é 02/625& { (Z$Y Uglgfoaéﬁ/grg%x& b(ehzené(ﬂ'rﬂl?%t 8%0\(1/1) Utﬂdgeraﬁﬂr?l%%ﬁ @bmb{fuinhoeeﬁaz@n& (48
59100 % () © @y SS0NMR NGO b 5ok @ () © E?zmwwy idd. ol Gz N

vU410 FYnTLO%&é %0%&() (10!10! 10! Fa510% & ()-E ° Y)'lO%E'E ()
FY)110% & ()-! fzwtm (m pontainipga qopblet atieLd oz 8 H2), PHbyd &1 (§.-)

oo A 08 A SR B DA bt

1 1109%! 689 ) -2l z(gv@hliol S &sséﬁioo ISGRAPGD: hBM+Hdyel deorpipe isotope pattem,

“Y-110%E B& () 54505471 OAEDRS . (fbr CBOf25SEOBE: (O,-6650%1 QY8 £62,) NnQIost VEKEQ: FC,
"3109 M () - (o Yl %{%W ((;l F' 10%M M& ()-(10/'10! 10! F710% & ()- @
F&6109% & () - 759 Fob - 1109 & (). *110% & () -
1L 10%& () - FLlo%\AN&() @F&loww&() t (EF|[:-410" )110%&() z

NI10% & ()-2 & '_b— 0068 (Yot 1= 55 LAIMMEL () - A
1109% & () - G—IUbrvvb AR AR & () -

Fl Y109%&! 5() m@@m—mm 10"x" " 2Y8A410" |3 1 10% 1\ & () - L3

1'10% ! f& ()-L | FIn amanner similar to the procedure of Example 49, Step 7 there was obtained
from (2R)-2-[4-(9-bromo-2,3-dimethyl-naphtho{2,3-b]thiophen-4-yl)-phenoxy]-3-
phenyl-propionic acid methyl ester (0.6 g, 1.10 mmol), aqueous potassium hydroxide
(1.3 mL of a 1 N solution, 1.3 mmol), tetrahydrofuran (15.7 mL), and enough

30 methanol to create a homogeneous solution the title compound as a solid (0.58 g, 99%):

NMR (DMSO-d6): & 13.14 (brs, 1H), 8.17(d, ] =8 Hz, 1H), 7.62 (ddd, J = 1, 6, 8

Hz, 1H), 7.48-7.20 (m contining a doublet at § 7.22 (J = 8 Hz), 9H), 7.00 (d, ] = 8§

Hz, 2H), 5.08 (dd, J = 5, 8 Hz, 1H), 3.32 - 3.15 (two overlapping quartets, ABX
pattern, 2H), 2.41 (s, 3H), 1.53 (s, 3H); MS(+APCI): [M+H]", 1 bromine isotope
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25 from (2S)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-dimethyl-
phenoxy]-3-phenyl-propionic acid methy! ester (4.0 g, 6.97 mmol), aqueous potassium
hydroxide (8.4 mL of a 1 N solution, 8.4 mmol), tetrahydrofuran (99.6 mL), and
enough methanol to create a homogeneous solution a solid. Recrystallization from 2%

ethyl acetate in hexane gave the title compound as a white solid (1.45 g, 37%): mp
30 134-139°C; Opt. Rot. [a]25/D = -35.86° (10.040 mg/mL, MeOH). NMR (DMSO-
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Hz, 2H), 2.41 (s, 3H), 2.25 (s, 3H), 2.22 (s, 3H), 1.54 (s, 3H); MS(-ESI): [M-H],
1 bromine isotope pattern, 557/559; Anal. Calc. for C31H27BrO3S: C, 66.55, H,
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3- phgnyl-prgpxomc acid methyl ester

In a manner similar to the procedure of Example 49, Step 6 there was obtained

from 4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-diethyl-phenol (0.84 g, 2.33

30 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (3.36 g, 18.6 mmol),
triphenylphosphine (4.8 g, 18.3 mmol), diethylazodicarboxylate (2.92 mL, 18.5
mmol), and anhydrous benzene (75 mL) at room temperature the title compound as a

solid (0.50 g, 42%): NMR (DMSO-d6). & 8.44 (s, 1H), 7.94 (d, J = 8 Hz, 1H),
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30 Found: C, 82.53, H, 7.11, N, 0.05.
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en -3-phenyl-propionic acid
In a manner similar to the procedure of Example 49, Step 6 there was obtained
from 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b)furan-4-yl)-2,6-diethyl-phenol (0.26 g
35  0.64 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (1.38 g, 7.66 mmol),
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FI 3G'109% & () -1.49 (s, 3H), 1.11 and 1.10 (two overlapping triplets, J = 7 Hz, 6H); MS(-ESI): [M-

H]}, 1 bromine isotope pattern, 569/571; Anal. Calc. for C33H31BrO4: C, 69.35, H,
5.47, N, 0.00. Found: C, 69.93, H, 5.84, N, 0.19; Analytical HPLC indicates a
15  major component (98.3%).

Example 71.

20
Step 1
enoxvl-propionic acid methy! este

In a manner similar to the procedure of Example 49, Step 6 there was obtained

from 2-cyclopentyl-4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (0.80 g, 2.2

25  mmol), methyl (S)-(-)-lactate (0.24 mL, 3.3 mmol), triphenylphosphine (0.84 g, 3.2
mmol), diethylazodicarboxylate (0.51 mL, 3.2 mmol), and anhydrous benzene (5 mL)

at 90° the title compound as a white solid (0.67 g, 68%): mp 65-66°C; NMR (DMSO-

d6): & 8.46 (s, 1H), 7.96 (d, J = 8 Hz, 1H), 7.50-7.30 (m, 3H), 7.14 (m, 1H), 7.09

and 7.08 (two dd, J = 2, 8 Hz, atroph isomers, 1H), 6.95 and 6.92 (two d, J = 8 Hz,
30  atroph isomers, 1H), 5.14 and 5.11 (two quartets, J = 7 Hz, atroph isomers, 1H), 3.75
and 3.70 (two s, atroph isomers, 3H), 3.43 (m, 1H), 2.41 (s, 3H), 2.00 (m, 2H),

1.77-1.50 (m containing a doublet (J = 7 Hz) at § 1.61 and a singlet at § 1.57, 12H);
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FYF 109 & () - B E{BH0 Bitk thekiiyt E&erB%b%, (1.3 tiioB %80l pothistium hydroxide (1.98

mL of a 1 N solution, 1.98 mmol), tetrahydrofuran (9 mL), and methanol (3 mL) the
10 title compound as a white solid (0.55 g, 95%): Opt. Rot. [a]25/D = +7.95° (10.068

mg/mL, MeOH); NMR (DMSO-d6): & 13.02 (br s, 1H), 8.46 (s, 1H), 7.96 (d, J = 8

Hz, 1H), 7.50-7.30 (m, 3H), 7.13 and 7.12 (two doublets, J = 2 Hz, atroph isomers,
1H), 7.11 and 7.09 (two dd, J = 2, 8 Hz, atroph isomers, 1H), 6.93 and 6.91 (two
doublets, J = 8 Hz, atroph isomers, 1H), 4.95 (q, ] = 7 Hz, 1H), 3.44 (m, 1H), 2.41

15 (s, 3H), 2.00 (m. 2H), 1.79-1.50 (m containing a doublet (J =7 Hz) at § 1.60 and a

singlet at & 1,58, 12H); MS(EI): [M+], 444; Anal. Calc. for C28H2803S: C, 75.64,

H, 6.35, N, 0.00. Found: C, 74.10, H, 6.32, N, -0.09; Analytical HPLC indicates a
major component (99.99%).

20 Example 72

henoxvl-propionic acid

In a manner similar to the procedure of Example 49, Step 6 there was obtained

from 2-cyclopentyl-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol

25 (0.37 g, 0.99 mmol), methy! (S)-(-)-lactate (0.75 mL, 7.9 mmol), triphenylphosphine
(2.1 g, 8.0 mmol), diethylazodicarboxylate (1.23 mL, 7.8 mmol), and anhydrous

benzene (1.0 mL) at 90° for 18 h the title compound as a solid (0.20 g, 28%). which

was used without further purification.
In a manner similar to the procedure of Example 49, Step 7 there was obtained
30 from (2R)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-cyclopentyl-
phenoxy]-propionic acid methyl ester (0.20 g, 0.37 mmol), aqueous potassium
hydroxide (0.74 mL of a 1 N solution, 0.74 mmol), tetrahydrofuran (3.7 mL), and
enough methanol to create a homogeneous solution the title compound as an off-white
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109 & () -g! 6F 2O @, 3H), 1.98 (m, 2H), 1.78-1.46 (m containing two doublets at § 1.59 and 1,58

(J = 7 Hz. atroph isomers) and a singlet at & 1.54, 12H); MS(-ESI): [M-H], 1

bromine isotope pattern, 521/523; Anal. Calc. for C28H27BrO3S: C, 64.24, H, 5.20,
N, 0.00. Found: C, 64.11, H, 5.52, N, 0.10.

10 Example 73.

15  phenoxyl-butyric acid methyl ester
A solution of 2-cyclopentyl-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-
yl)-phenol (0.30 g, 0.81 mmol), 4-bromobutyric acid, methyl ester (1.5 mL, 13.0
mmol), 60% sodium hydride (0.09 g, 2.3 mmol), potassium carbonate (1.0 g, 7.2
mmol), and anhydrous benzene (2 mL) was heated at 100° for 36 h. Purification by
20 chromatography with hexanes/ethyl acetate gave the title compound as a solid (0.23 g,
52%): NMR (DMSO-d6): o 8.18 (d, J = 8 Hz, 1H), 7.62 (ddd, J = 2,6,8 Hz, 1H),
7.50-7.41 (m, 2H), 7.16-7.04 (m, 3H), 4.11 (m, 2H), 3.63 (s, 3H), 3.31 (quintet, J =
8 Hz, 1H), 2.57 (t, J = 7 Hz, 2H), 2.42 (s, 3H), 2.07 (quintet, J = 7 Hz, 2H), 1.95
(m, 2H), 1.74-1.45 (m containing a singlet at & 1.56, 9H); MS(EI): [M+], 1 bromine
25  isotope pattern, 550/552.

Step2 4
phenoxyl-butyric acid

In a manner similar to the procedure of Example 49, Step 7 there was obtained

30 from 4-[4-(9-bromo-2-,3-dimethyl-naphtho{2,3-b]thiophen-4-yl)-2-cyclopentyl-

phenoxy]-butyric acid methyl ester (0.23 g, 0.42 mmol), aqueous potassium hydroxide

(1.66 mL of a 1 N solution, 1.66 mmol). tetrahydrofuran (9.2 mL), and enough

methanol to create a homogeneous solution the title compound as an off-white solid
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15 In a manner similar to the procedure of Example 49, Step2 there was obtained

18.8 g), which was used without further purification

from (2-benzyl-4,5-dimethyl-furan-3-yl)-(3-cyclopentyl-4-methoxy-phenyl)-methanone
(18.8 g, 48.4 mmol), boron tribromide (34.8 mL, 368 mmol), and methylene chloride

(167 mL) at 50-55° for 2 h the title compound as a light tan solid (1.56 g, 9.6%):

(DMSO-d6): § 9.46 (s, 1H), 7.96 (d, J = 8 Hz, 1H), 7.90 (s, 1H), 7.54 (d, J = 8 Hz,
20 1H),7.39(ddd,J=1,7,8 Hz, IH), 7.29 (ddd, J = 1, 7, 8 Hz, 1H), 7.04 (d, ] = 2
Hz, 1H), 6.97 (dd, J = 2, 8 Hz, 2H), 691 (d, J = 8 Hz, 1H), 3.38-3.26 (m, 1H),
2.36 (s, 3H), 1.96 (m, 2H), 1.74-1.44 (m containing a singlet at & 1.55, 9H); MS(EI):
[M+] 356; Anal. Calc. for C25H2402: C, 84.24, H, 6.79, N, 0.00. Found: C,

83.48, H, 6.71, N, 0.04
25

Example 75.

In a manner similar to the procedure of Example 49, Step 3 there was obtained from 2-
cyclopentyl-4-(2,3-dimethyl-naphtho[2.3-b]furan-4-yl)-phenol (4.81 g, 13.5 mmol),
30 acetic anhydride (1.60 mL, 17.0 mmol), pyridine (27 mL), and methylene chloride (27
mL) a residue, which was chromatographed with hexane/ethyl acetate to give the title
compound as a solid (0.92 g, 17%): NMR (DMSO-d6). & 8.00 (d, J = 8 Hz, 1H),

7.97 (s, 1H), 742 (ddd, J = 1, 7, 8 Hz, 1H), 7.34 (ddd, J = 1, 7. 8 Hz, 1H), 7.30 (d,
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J =2 Hz, 1H), 7.22 (dd, J = 2, 8 Hz, 1H), 7.19 (d, J = 8 Hz, 1H), 3.14 (m, 1H),
2.37 (s, 3H), 2.36 (s, 3H), 1.96 (m, 2H), 1.74-1.44 (m containing a singlet at & 1.52,

9H); MS(+ESI): [M+H]}" 399; Anal. Calc. for C27H2603: C, 81.38, H, 6.58, N,
0.00. Found: C, 80.76, H, 6.65, N, 0.05.
5.24, N, 0.03.

Example 76.
-bJthiophen-4-yl

propionic acid

In a manner similar to the procedure of Example 49, Step 6 there was obtained
from 2-ethyl-4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol (1.47 g, 4.42
mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (4.78 g, 26.5 mmol),
triphenylphosphine (6.96 g, 26.5 mmol), diethylazodicarboxylate (4.18 mL, 26.5
mmol), and anhydrous benzene (8.8 mL) a solid (0.16 g), which was used without
further purification.

In a manner similar to the procedure of Example 49, Step 7 there was obtained
from (R)-2-[4-(2-,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-ethyl-phenoxy]-3-
phenyl-propionic acid methyl ester (0.16 g, 0.32 mmol), aqueous potassium hydroxide
(0.65 mL of a 1 N solution, 0.65 mmol), tetrahydrofuran (3.2 mL), and enough
methanol to create a homogeneous solution the title compound as a yellow foam (0.10
g, 63%): NMR (DMSO0-d6): & 13.11 (brs, 1H), 8.43(d, J = 2 Hz, 1H), 7.93 (dd, ]
= 3, 8 Hz, 1H), 7.48-7.20 (m, 8H), 7.10-7.00 (m, 2H), 6.86 (dd, J = 4, 9 Hz, 1H),
5.08 and 5.04 (two dd, ] = 4, 8 Hz, atroph isomers, 1H), 3.42 (m, ABX pattern, 2H),
2.75-2.52 (complex m, ABX pattern, atroph isomers, 2H), 2.38 (s, 3H), 1.56 and
1.54 (two s, atroph isomers, 3H), 1.08 and 1.06 (two t, J = 7 Hz, 3H); MS(EI):
[M+], 480; Anal. Calc. for C31H2803S: C, 77.47. H, 5.87, N, 0.00. Found: C,
74.55, H, 5.87, N, 0.20.

Example 77.

In a manner similar to the procedure of Example 49, Step 3 there was obtained
from 2-ethyl-4-(2,3-dimethyl-naphtho([2.3-b]thiophen-4-yl)-phenol (1.4 g, 4.2 mmol),
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acetic anhydride (0.52 mL, 5.5 mmol), and pyridine (8.4 mL) a residue, which was
chromatographed with hexane/ethyl acetate to give the title compound as a solid (1.62

g, >100%): NMR (DMSO-d6): 3 8.49 (s, 1H), 7.97 (d, J = 9 Hz, 1H), 7.50-7.43
(m, 1H), 7.40-7.35 (m, 2H), 7.27 (s, 1H), 7.21 (s, 2H), 2.57 (two overlapping
quartets, J = 8 Hz, 2H), 2.40 (s, 3H), 2.37 (s, 3H), 1.58 (s, 3H), 1.13 (t, J = 8Hz,
3H); MS(EI): [M+] 374; Anal. Calc. for C24H2202S: C, 76.97, H, 5.92, N, 0.00.
Found: C, 75.72, H, 5.92, N, 0.03.

In a manner similar to the procedure of Example 49, Step4 there was obtained from
acetic acid 4-(2,3-dimethyl-naphtho[2,3-b}thiophen-4-yl)-2-ethyl-pheny! ester (1.53 g,
4.1 mmol), ferric chloride (41 mg, 0.22 mmol), bromine (0.23 mL, 4.5 mmol), and
methylene chloride (35 mL) the tile compound as a solid (0.48 g, 26%): NMR

(DMSO-d6): §8.21(d,J =9 Hz, 1H), 7.65 (ddd, J = 2, 6, 8 Hz, 1H), 7.57-7.40 (m,

2H), 7.30 (s, 1H), 7.23 (s, 2H), 2.56 (two overlapping quartets, J = 8 Hz, 2H), 2.43
(s, 3H), 2.37 (s, 3H), 1.56 (s, 3H), 1.13 (t, ] = 8 Hz, 3H).

In a manner similar to the procedure of Example 49, Step 5 there was obtained
from acetic acid 4-(9-bromo-2,3-dimethyl-naphtho[2,3-bjthiophen-4-yl)-2-ethyl-pheny!
ester (1.5 g, 3.3 mmol), aqueous potassium hydroxide (4.0 mL of a I N solution, 4.0
mmol), tetrahydrofuran (55 mL), and methanol (37 mL) the title compound as a green

foam (1.4 g, >100%): NMR (DMSO-d6): § 9.55 (s, 1H), 8.16 (d, J =9 Hz, 1H),
7.62 (ddd,J =1, 7, 8 Hz, 1H), 7.54 (d, J = 8 Hz, 1H), 7.44 (ddd, J = 1, 7, 8 Hz,
1H), 7.05-6.87 (m, 3H), 2.60 (complex m, ABX pattern, 2H), 2.41 (s, 3H), 1.59 (s,
3H), 1.13 (t, J = 8 Hz, 3H).

phenoxyl-3-phenyl-propionic acid methyl ester

In a manner similar to the procedure of Example 49, Step 6 there was obtained
from 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b)thiophen-4-yl)-2-ethyl-phenol (0.45 g,
1.16 mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.31 g, 1.72 mmol),
triphenylphosphine (0.45 g, 1.72 mmol), diethylazodicarboxylate (0.27 mL, 1.71
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mmol), and anhydrous benzene (5 mL) at 90° for 18 h the title compound as a glassy

residue (0.22 g, 33%): NMR (DMSO-d6): 6 8.22 (d, J = 9 Hz, 1H), 7.66 (ddd, J =

3, 6, 8 Hz, 1H), 7.59-7.22 (m, 7H), 7.20-7.02 (m, 2H), 6.92 (dd, J = 2, 8 Hz, 1H),
5.31 (m, 1H), 3.74 and 3.70 (two s, atroph isomers, 3H), 3.32 (m, 2H), 2.64
(complex m, 2H), 2.45(s. 3H), 1.55 (s, 3H), 1.12 and 1.10 (two t, J = 7 Hz, atroph
isomers, 3H).

Step 5 (2R)-2-[4-(9-Bromo-2,3-dime
phenoxy]-3-phenyl-propionic acid

In a manner similar to the procedure of Example 49, Step 7 there was obtained
from (2R)-2-{4-(9-bromo-2,3-dimethyl-naphtho{2,3-b]thiophen-4-yl)-2-ethyl-phen-
oxy]-3-phenyl-propionic acid methyl ester (0.22 g, 0.38 mmol), aqueous potassium
hydroxide (0.46 mL of a | N solution, 0.46 mmol), tetrahydrofuran (15 mL), and
methanol (5 mL) the title compound as a white solid (0.19 g, 90%): Opt. Rot. [a]25/D

= +1.55° (8.396 mg/mL, MeOH); NMR (DMSO-d6): & 13.15 (brs, 1H), 8.17 (dd, J

=4, 9 Hz, IH), 7.66-7.58 (m, 1H), 7.50-7.21 (m, 7H), 7.11-7.04 (m, 2H), 6.88 (dd,
J =4, 9 Hz, 1H), 5.09 and 5.06 (two dd, J = 4, 8 Hz, atroph isomers, 1H), 3.24
(complex m, ABX pattern, 2H), 2.66 and 2.56 (two overlapping doublet of quartets,
ABX pattern, atroph isomers, 2H), 2.42 and 2.40 (two s, atroph isomers, 3H), 1.53
and 1.52 (two s, atroph isomers, 3H), 1.08 and 1.06 (two t, J = 8 Hz, atroph isomers,
3H); MS(EI): [M+], I bromine isotope pattern, 558/560; Anal. Calc. for
C31H27Br0O3S: C, 66.54, H, 4.86, N, 0.00. Found: C, 66.91, H, 5.28, N, -0.07.

Example 78.

In a manner similar to the procedure of Example 49, Step 1 there was obtained
from 3-bromo-5-ethyl-p-anisic acid (4.95 g, 19.1 mmol), oxalyl chloride (1.8 mL,
20.6 mmol), N,N-dimethylformamide (2 drops), 2,3-dimethyl-5-benzylfuran (4.3 g,
23.1 mmol), tin(IV) chloride (2.5 mL, 21.4 mmol), and anhydrous methylene chloride
(72 mL) an oil (7.85 g), which was used without further purification.
In a manner similar to the procedure of Example 49, Step 2 there was obtained
from (2-benzyl-4,5-dimethyl-furan-3-yl)-(3-bromo-5-ethyl-4-methoxy-phenyl)-methan-
one (7.85 g, 18.4 mmol). boron tribromide (13.2 mL, 14.0 mmol), and methylene

chloride (63 mL) at 50° for 2 h the title compound as a white solid (0.85 g, 12%):
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(DMSO0-d6): 8 9.17 (s, lH), 7.99 (d, ] = 8 Hz, 1H), 7.95 (s, 1H), 7.52 (d, J = 8Hz,

1H), 7.42 (ddd, J = 1, 7, 8 Hz, 1H), 7.37-7.30 (m, 2H), 7.10 (d, J = 2 Hz, 1H),
2.80-2.60 (complex m, ABX pattern, 2H), 2.37 (s, 3H), 1.59 (s, 3H), 1.15 (t, 1 = 8
Hz, 3H); MS(EI): [M+], | bromine isotope pattern, 394/396; Anal. Calc. for
C22HI19BrO2: C, 66.85, H, 4.84, N, 0.00. Found: C, 67.07, H, 4.85, N, 0.05.

Example 79,

en -3 1- jonic acid me ster

In a manner similar to the procedure of Example 49, Step 6 there was obtained
from 2-bromo-4-(2,3-dimethyl-naphtho[2,3-b]furan-4-yl)-6-ethyl-phenol (0.30 g, 0.76
mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl ester (0.54 g, 3.0 mmol),
triphenylphosphine (0.80 g, 3.1 mmol), diethylazodicarboxylate (0.48 mL, 3.0 mmol),

and anhydrous benzene (1.0 mL) at 100° for 12 h the title compound as a solid (0.37 g,

88%): NMR (DMSO-d6): & 8.02 (d, J = 8 Hz, 1H), 7.99 (s, 1H), 7.54-7.22 (m,

10H), 5.08 and 5.02 (two dd, J = 6, 8 Hz, atroph isomers, 3H), 3.60 and 3.57 (two s,
atroph isomers, 3H), 3.47-3.30 (m, 2H), 2.80-2.52 (complex m, ABX pattern, atroph
isomers, 2H), 2.40 and 2.39 (two s, atroph isomers, 3H), 1.58 and 1.53 (two s,
atroph isomers, 3H), 1.12 and 1.10 (two t, J = 8 Hz, atroph isomers, 3H); MS(EI):
(M+], 1 bromine isotope pattern, 556/558.

Step2 (2
enoxyl-3- -propionic acj

In a manner similar to the procedure of Example 49, Step 7 there was obtained
from (2R)-2-[2-bromo-4-(2,3-dimethyl-naphtho[2,3-b]furan-4-yl)-6-ethyl-phenoxy]-3-
phenyl-propionic acid methyl ester (0.34 g, 0.6]1 mmol), aqueous potassium hydroxide
(1.2 mL of a 1 N solution, 1.2 mmol), tetrahydrofuran (6.0 mL), and enough methanol
to create a homogeneous solution the title compound as a white foam (0.31 g, 94%):

NMR (DMSO-d6): &8.01(d,J=8Hz, 1H), 7.97 (d, J = 2 Hz, 1H), 748 (4,1 =9

Hz, 2H), 7.46-7.22 (m, 9H), 7.20 (dd, J = 2, 6 Hz, 1H), 5.03 (m, 1H), 3.35 (m,
2H), 2.94-2.55 (complex m, ABX pattern, 2H), 2.38 and 2.36 (two s, atroph isomers,
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3H). 1.56 and 1.51 (two s, atroph isomers, 3H), 1.11 and 1.10 (two t, J = 7 Hz,
atroph isomers, 3H); MS(EI): [M+], I bromine isotope pattern, 542/544; Anal. Calc.
for C31H27BrO4: C, 68.51, H, 5.01, N, 0.00. Found: C, 68.22, H, 5.42, N, 0.10.

Example 80.

butyric acid methyl ester

A solution of 2-bromo-4-(2,3-dimethyl-naphtho(2,3-b]furan-4-yl)-6-ethyl-phenol
(0.30 g, 0.76 mmol), 60% sodium hydride (33 mg, 0.83 mmol), 4-bromobutyric acid,
methyl ester (0.44 mL, 3.82 mmol), and anhydrous benzene (1.0 mL) was heated at

100° for 6 h. A second portion of 4-bromobutyric acid methyl ester (0.45 mL, 3.91]
mmol) and potassium carbonate (0.5 g, 3.62 mmol) was added and the reaction mixture
was heated at 100° for 6 h. The crude reaction mixture was chromatographed with
hexane/ethyl acetate to give the title compound as a solid (0.31 g, 82%): NMR
(DMSO-d6). & 8.00(d, J = 8 Hz, 1H), 7.98 (s, 1H), 7.48 (d, J = 8 Hz, 1H), 7.46 (d,

J=2Hz, 1H), 7.43(ddd,J =1, 7, 8 Hz, 1H), 7.35 (ddd, J = 1, 7, 8 Hz, 1H), 7.26
(d, J =2 Hz, 1H), 4.03 (dd, J = 6, 9 Hz, 1H), 3.98 (dd, J = 6, 9 Hz, 1H), 3.63 (s,
3H), 2.74 (d of quartets, J = 7. 15 Hz, 1H), 2.69 (d of quartets, ] = 7, 15 Hz, 1H),
2.62 (t, ] = 7 Hz, 2H), 2.38 (s, 3H), 2.09 (quintet, J] = 7 Hz, 2H), 1.56 (s, 3H), 1.18
(t, J =7 Hz, 3H); MS(EI): [M+], | bromine isotope pattern, 494/496.

tyric

In a manner similar to the procedure of Example 49, Step 7 there was obtained
from 4-[2-bromo-4-(2,3-dimethyl-naphtho[2,3-b]furan-4-yl)-6-ethyl-phenoxy]-butyric
acid methyl ester (0.31 g, 0.63 mmol), aqueous potassium hydroxide (1.25 mL of a ]
N solution, 1.25 mmol), tetrahydrofuran (6.3 mL), and enough methanol to create a
homogeneous solution the title compound as a white foam (0.26 g, 87%): NMR

(DMSO-d6): & 12.15 (brs, 1H), 8.01 (d, ] = 8 Hz, 1H), 7.98 (s, 1H), 748 (d, J = 8

Hz, IH), 7.46 (d, ] =2 Hz, 1H), 742 (ddd, J = 1,7, 8 Hz, 1H), 7.35(ddd, J = 1, 7,
8 Hz, 1H), 7.26 (d, J = 2 Hz, 1H), 4.04 (dd, J = 6, 9 Hz, 1H), 3.98 (dd, J = 6, 9 Hz,
1H), 2.74 (d of quartets, J = 7, 15 Hz, 1H), 2.71 (d of quartets, J = 7, 15 Hz, 1H),
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2.53 (t, J = 7 Hz, 2H), 2.38 (s, 3H), 2.06 (quintet, J = 7 Hz, 2H), 1.56 (s, 3H), 1.19
(t, J =7 Hz, 3H); MS(-ES]): [M-H], | bromine isotope pattern, 479/481; Anal. Calc.
for C26H25BrO4: C, 64.87, H, 5.23, N, 0.00. Found: C, 64.94, H, 5.34, N, 0.08.

Example 81.

0.4 hydrate
A solution of 4-[2-bromo-4-(2,3-dimethyl-naphtho[2,3-b}furan-4-yl)-6-ethyl-

phenoxyl-butyric acid (60 mg, 0.12 mmol), oxalyl chloride (10.8 pL, 0.12 mmol),

N,N-dimethylformamide (2.0 pL), and methylene chloride (1.0 mL) was stirred at

room temperature. After 2.5 h a saturated solution of ammonia in acetonitrile (5 mL)
was added and the resulting mixture was stirred at room temperature for 2 days.
Concentration under reduced pressure gave a residue, which was suspended in 3%
ethanol in water (31 mL) and stirred at room temperature for 18 h. The slurry was
filtered, washed well with water, and air dried to give the title compound as an off-

white solid (52.6 mg, 88%): NMR (DMSO-d6): 3 8.00 (d, J = 8 Hz, 1H), 7.98 (s,

1H), 7.49 (d, J = 8 Hz, 1H), 745 (d, J = 2 Hz, 1H), 7.43 (ddd, J = 1, 7, 8 Hz, 1H),
7.35 (ddd overlapping withabrs, J =1, 7, 8 Hz, 2H), 7.25 (d, J = 2 Hz, 1H), 6.79
(br s, 1H), 4.01 (dd, J = 6, 9 Hz, 1H), 3.96 (dd, ] = 6, 9 Hz, 1H), 2.75 (d of
quartets, J = 7, 15 Hz, 1H), 2.71 (d of quartets, J = 7, 15 Hz, 1H), 2.38 (s, 3H), 2.35
(t, ] =7 Hz, 2H), 2.04 (quintet, J = 7 Hz, 2H), 1.56 (s, 3H), 1.19 (t, } = 7 Hz, 3H);
MS(+ESI): [M+H]*, | bromine isotope pattern, 480/482; Anal. Calc. for
C26H26BrNO3¥0.4H20: C, 64.04, H, 5.54, N, 2.87. Found: C, 64.01, H, 5.43,
N, 2.89.

Example 82.
4-(2 3-Dimethyl-naphtho[2.3- -4-y1)-2-ethv]-phenol

In a manner similar to the procedure of Example 49, Step 1 there was obtained
from 3-ethyl-p-anisic acid (5.0 g, 27.7 mmol), oxalyl chloride (2.7 mL, 31.0 mmol),
N,N-dimethylformamide (2 drops). 2,3-dimethyl-5-benzylfuran (6.2 g, 33.3 mmol),
tin(IV) chloride (3.6 mL, 30.8 mmol), and anhydrous methylene chloride (177 mL) the

title compound as an oil (7.24 g, 75%): (DMSO-d6): & 7.61 (dd, J = 2, 8 Hz, 1H),
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7.54 (d, J = 2 Hz, 1H), 7.28-7.13 (m, 3H), 7.09-7.03 (m, 3H), 3.86 (s, 3H), 3.82 (s,
2H), 2.55 (q, J = 7 Hz, 2H), 2.16 (s, 3H), 1.78 (s. 3H), 1.08 (t, J = 7 Hz, 3H).

In a manner similar to the procedure of Example 49, Step 2 there was obtained
from (2-benzyl-4,5-dimethyl-furan-3-yl)-(4-methoxy-3-ethyl-phenyl)-methanone (7.0
, 20.1 mmol), boron tribromide (14.4 mL, 152.3 mmol), and methylene chloride (69

mL) the title compound as an off-white solid (0.61 g, 9.6%): (DMSO-d6): & 9.45 (s,

1H), 7.97 (d, ] = 8 Hz, 1H), 7.90 (s, 1H), 7.55 (d, J = 8 Hz, 1H), 7.39 (ddd, J =1,
7,8 Hz, 1H), 7.29 (ddd, I = 1, 7, 8 Hz, 1H). 7.02 (d, ] = 2 Hz, 1H), 6.98 (dd, ] = 2,
8 Hz, 1H), 6.91 (d, J = 8 Hz, 1H), 2.63 (d of quartets, J = 7, 14 Hz, 1H), 2.58 (d of
quartets, J = 7, 14 Hz, 1H), 2.36 (s, 3H), 1.56 (s, 3H), 1.14 (1, J = 7 Hz, 3H);
MS(EI): [M+] 316.

Example 83.

In a manner similar to the procedure of Example 49, Step 1 there was obtained
from 3-propyl-p-anisic acid (3.0 g, 15.4 mmol), oxalyl chloride (1.48mL, 17.0
mmol), N,N-dimethylformamide (2 drops), 2,3-dimethyl-5-benzylthiophene (3.75 g,
18.5 mmol), tin(IV) chloride (1.99 mL, 17.0 mmol), and anhydrous methylene
chloride (99 mL) the title compound as an oil (2.11 g, 38%): (DMSO-d6): & 7.58 (dd,

= 2, 8 Hz, 1H), 7.53 (d, ] = 2 Hz, 1H), 7.25-7.11 (m, 3H), 7.10-7.03 (m, 3H),
3.86 (s, 3H), 3.84 (s, 2H), 2.54 (t, J = 7 Hz, 2H), 2.26 (s, 3H), 1.81 (s, 3H), 1.51
(sextet, J = 7 Hz, 2H), 0.87 (t, J = 7 Hz, 3H); MS(EI): [M+] 378.

Step 2 4-
In a manner similar to the procedure of Example 49, Step2 there was obtained

from (2-benzyl-4,5-dimethyl-thiophen-3-yl)-(4-methoxy-3-propyl-phenyl)-methanone
(2.70 g, 7.1 mmol), boron tribromide (5.12 mL, 54.2 mmol), and methylene chloride

(24.5 mL) the title compound as a solid (1.77 g, 71%): (DMSO-d6): 6 9.44 (s, 1H),
8.42 (s, 1H), 7.93 (d, J = 8 Hz, 1H), 7.50-7.25 (m, 3H), 7.05-6.88 (m, 3H), 2.61
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(m, 1H), 2.52 (m, 1H), 2.39 (s, 3H), 1.70-1.50 (m containing a singlet at & 1.63,
SH), 0.88 (t, J = 7 Hz, 3H): MS(EI): [M+] 346.

5 In a manner similar to the procedure of Example 49, Step 3 there was obtained
from 4-(2,3-dimethyl-naphtho[2.3-b]thiophen-4-yl)-2-propyl-phenol (1.3 g, 3.8
mmol), acetic anhydride (0.46 mL, 4.9 mmol), and pyridine (7.5 mL) a residue, which
was chromatographed with hexane/ethyl acetate to give the title compound as a solid

(0.81 g, 56%): NMR (DMSO-d6): 8 8.50 (s, 1H), 7.98 (d, J =9 Hz, 1H), 7.51-7.44

10 (m, 1H), 7.40-7.36 (m, 2H), 7.26 (s, 1H), 7.23 (s, 2H), 2.55 (m, 2H), 2.42 (s, 3H),
2.38 (s, 3H), 1.64-1.53 (m containing a singlet & 1.61, 5H), 0.88 (t, J = 7 Hz, 3H);
MS(ED: [M+] 388.

15  pheny] ester

In a manner similar to the procedure of Example 49, Step4 there was obtained from
acetic acid 4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-propyl-phenyl ester (0.80
g, 2.1 mmol), ferric chloride (16.7 mg, 0.10 mmol), bromine (0.12 mL, 2.3 mmol),
and methylene chloride (21 mL) the title compound as a solid (0.38 g, 39%): NMR

20 (DMSO-d6): &8.20(d,J =9 Hz, 1H), 7.65(ddd, J =1, 6, 8 Hz, 1H), 7.48 (ddd, J =
1, 6, 8 Hz, 1H), 7.43 (d, J = 8 Hz, 1H), 7.28 (s, 1H), 7.23 (s, 2H), 2.53 (m, 2H),
2.43 (s, 3H), 2.36 (s, 3H), 1.63-1.50 (m containing a singlet at & 1.57, 5H), 0.86 (t, J
=7 Hz, 3H); MS(EI): [M+], 1 bromine isotope pattern, 466/468.

25

phenoxy]-3-phenyl-propionic acid

In a manner similar to the procedure of Example 49, Step 5 there was obtained
from acetic acid 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-propyl-
phenyl ester (0.36 g, 0.77 mmol), aqueous potassium hydroxide (0.92 mL of a I N

30  solution, 0.92 mmol), tetrahydrofuran (11.4 mL), and methanol (7.6 mL) a solid, 4-(9-
bromo-2,3-dimethyl-naphthof2,3-b]thiophen-4-yl)-2-propyl-phenol (0.62 g), which
was used without further purification.
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and anhydrous benzene (2.5 mL) at 85° for 3 days a solid, (2R)-2-[4-(9-bromo-2,3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-propyl-phenoxy]-3-phenyl-propionic acid
methy] ester (0.23 g), which was used without further purification.

In a manner similar to the procedure of Example 49, Step 7 there was obtained
from (2R)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-propyl-phen-
oxy]-3-phenyl-propionic acid methyl ester (0.23 g, 0.39 mmol), aqueous potassium
hydroxide (0.93 mL of a 1 N solution, 0.93 mmol), tetrahydrofuran (4.6 mL), and
enough methanol to create a homogeneous solution the title compound as a yellow foam

(0.17 g, 74%): NMR (DMSO-d6): & 13.15 (br s, 1H), 8.18 (d, J = 3, 9 Hz, 1H),

7.67-7.59 (m, 1H), 7.50-7.23 (m, 7H), 7.52-7.40 (m, 2H), 6.88 (dd, J = 5, 8 Hz,
1H), 5.15-5.02 (m, 1H), 3.24 (m, 2H), 2.73-2.53 (m, 2H), 2.42 (s, 3H), 1.60-1.40

(m containing two singlets at 8 1.56 and 1.54, atroph isomers, SH), 0.87 and 0.85

(two t, J = 7 Hz, atroph isomers, 3H); MS(EI): [M+], 1 bromine isotope pattern,
572/574.

Example 84.

Ilmethyl acetate

A solution of  4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-
dimethyl-anisole (2.0 g, 4.7 mmol), sulfuryl chloride (0.42 mL, 5.3 mmol),
diisopropylethylamine (0.90 mL, 5.2 mmol), and anhydrous methylene chloride (24

mL) was stirred at 0°C for approximately 2 h. The crude reaction mixture was then

diluted with diethyl ether, washed twice with water, once with brine, and then dried
(Na2S04). Concentration under reduced pressure gave a residue, which was
immediately treated with sodium acetate (1.2 g, 14.6 mmol) and N,N-
dimethylformamide (16.8 mL). After 24h the reaction mixture was diluted with diethyl
ether, washed three times with water, once with brine, and then dried (Na2SO4).
Concentration under reduced pressure gave a residue, which was chromatographed
with hexane/ethy! acetate to give the title compound as a yellow foam (0.36 g, 27%):

(DMSO-d6): 6 8.41 (s, 1H), 8.21 (d, J =9 Hz, 1H), 7.68 (ddd, J = 2, 6, 8 Hz, 1H),
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7.57-7.45 (m. 2H), 7.05 (s, 2H), 3.78 (s, 3H), 2.30 (s, 6H), 2.08 (s, 3H), 1.68 (s,
3H); MS(EI): [M+), | bromine isotope pattern, 482/484; Anal. Calc. for
C25H23BrO3S: C, 62.11, H, 4.80, N, 0.00. Found: C, 61.86, H, 4.75, N, 0.04.

Example 8S.

In a manner similar to the procedure of Example 49, Step | there was obtained
from 3-methyl-p-anisic acid (10 g, 60.2 mmol), oxalyl chloride (5.77 mL, 66.1
mmol), N,N-dimethylformamide (2 drops), 2,3-dimethyl-5-benzylthiophene (14.6 g,
72.2 mmol), tin(TV) chloride (7.75 mL, 66.2 mmol), and anhydrous methylene
chloride (300 mL) an oil (24.4 g), which was used without further purification.

In a manner similar to the procedure of Example 49, Step2 there was obtained from
(2-benzyl-4,5-dmethyl-thiophen-3-yl)-(4-methoxy-3-methyl-phenyl)-methanone (24.4
g), boron tribromide (17.1 mL, 180.9 mmol), and methylene chloride (120 mL) a
residue. This residue was treated with acetic anhydride (7.4 mL, 78.4 mmol), pyridine
(58 mL), and methylene chloride (400 mL) in 2 manner similar to the procedure of
Example 49, Step 3. The usual work up gave the title compound as a solid (9.83 g,

45.5%): NMR (DMSO-d6): 6 8.48 (s, 1H), 7.97 (d, J = 8 Hz, 1H), 7.50-7.33 (m,

3H), 7.27 (s, 1H), 7.21 (s, 2H), 2.40 (s, 3H), 2.36 (s, 3H), 2.19 (s, 3H), 1.58 (s,
3H); MS(+APCI): [M+H] 36!.

Step 2

In a manner similar to the procedure of Example 49, Step4 there was obtained from
acetic acid 4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-methyl-phenyl ester (5.0 g,
13.9 mmol), ferric chloride (0.11 g, 0.68 mmol), bromine (14.3 mL of a 1.07 M
solution in carbon tetrachloride, 15.3 mmol), and methylene chloride (63 mL) the title

compound as a solid (5.44 g, 90.7%): NMR (DMSO-d6): & 8.20 (d, ] = 9 Hz, 1H),
7.65 (ddd, J = 2, 6, 8 Hz, 1H), 7.52-7.42 (m, 2H), 7.30 (s, 1H), 7.23 (s, 2H), 2.43
(s, 3H), 2.36 (s, 3H), 2.20 (s, 3H). 1.56 (s, 3H); MS(EI): [M+], 1 bromine isotope
pattern, 438/440; Anal. Calc. for C23H19BrO2S: C, 62.87, H, 4.36, N, 0.00.
Found: C, 62.27, H, 3.99, N, 0.10.
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Example 86.
laminomethyl-3-m

Step 1
yl)-2.6-dimethyl-phenyl ester

In a manner similar to the procedure of Example 49, Step4 there was obtained from
acetic  acid  4-(2-diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-y1)-2,6-
dimethyl-phenyl ester (10.0 g, 26.7 mmol), ferric chloride (0.23 g, 1.42 mmol).
bromine (1.51 mL in methylene chloride (38 mL), 29.4 mmol), and methylene chloride
(231 mL) acetic acid 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2,6-
dimethyl-phenyl ester (6.68 g, 55%) and the title compound as a yellow solid (1.60 g):
NMR (DMSO-d6): § 8.28 (m, 1H), 7.62-7.56 (m, 2H), 7.41-7.37 (m, 1H), 7.06 (s,
2H), 4.70 (s. 2H), 2.42 (s, 3H), 2.24 (s, 6H), 1.72 (s, 3H); MS(EI): [M+], 2
bromine isotope pattern, 530/532/534; Anal. Calc. for C24H20Br202S: C, 54.15, H,
3.79, N, 0.00. Found: C, 53.81, H, 3.61, N, 0.10.

phen-4-y1)-2.6-dimethyl-phenyl ester

Acetic acid 4-(9-bromo-2-bromomethyl-3-methyl-naphtho{2,3-b]}thiophen-4-yl)-
2,6-dimethyl-phenyl ester (1.21 g, 2.27 mmol) was treated with diethylamine (0.71
mL, 6.82 mmol), potassium carbonate (094 g. 6.82 mmol), and N,N-
dimethylformamide (12.1 mL). After 1 h at room temperature the reaction mixture was
poured in water (250 mL), filtered, and rinsed well with water. Air drying gave the title

compound as a yellow solid (1.13 g, 94.5%): NMR (DMSO-d6): & 8.19 (d, 1H),
7.66-7.61 (m, 1H), 7.47 (d, 2 H), 7.13 (s, 2H), 3.73 (s, 2H), 2.58-2.52 (q, 4H).
2.40 (s, 3H), 2.16 (s, 6H), 1.61 (s, 3H), 1.02 (t, 6H); MS(EI): [M+], | bromine
isotope pattern, 523/525; Anal. Calc. for C28H30BrNO2S: C, 64.12, H, 5.77, N,
2.67. Found: C, 63.30, H, 5.67, N, 2.55.
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Example 87.

dimethyl-phenoxy]-3-phenyl-propionic acid

Step 1 4-(9-Bromo-2-diethylaminomethyl-3-methyl-

dimethyl-pheno]

In a manner similar to the procedure of Example 49, Step 5 there was obtained
from acetic acid 4-(9-bromo-2-diethylaminomethyl-3-methyl-naphtho{2,3-b]thiophen-
4-yl)-2,6-dimethyl-phenyl ester (1.13 g, 2.15 mmol), aqueous potassium hydroxide
(2.58 mL of a | N solution, 2.58 mmol), tetrahydrofuran (28 mL), and methanol (19

mL) the title compound as a yellow solid (1.0 g, 961%): NMR (DMSO-d6): & 8.47 (s,

1H), 8.17 (d, 1H), 7.64-7.59 (m, 1H), 7.55-7.45 (m, 1H), 7.45-7.39 (m, 1H), 6.90
(s, 2H), 3.72 (s, 2H), 2.60-2.50 (m, 4H), 2.23 (s, 6H), 1.64 (s, 3H), 1.01 (m, 6H).

4-yD)-2.6-dimethyli- oxv]-3-phenvl- jonic acid methyl e

In a manner similar to the procedure of Example 49, Step 6 there was obtained
from  4-(9-bromo-2-diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-yl)-2,6-
dimethyl-phenol (0.90 g, 1.87mmol), (S)-2-hydroxy-3-phenylpropionic acid, methyl
ester (0.67g, 3.73 mmol), triphenylphosphine (098 g, 3.73 mmol),
diethylazodicarboxylate (0.59 mL, 3.73 mmol), and anhydrous benzene (10 mlL) at

87°C for 6 h gave the title compound as a solid (0.46 g, 38%): NMR (DMSO-d6): &

8.19 (d, 1H), 7.66-7.61 (m, 1H), 7.47-7.45 (m, 2H), 7.34 (d, 4H), 7.32-7.26 (m,
1H), 7.00 (d, 2H), 4.80 (t, 1H), 3.74 (s, 2H), 3.58 (s, 3H), 3.36-3.25 (m, 2H), 2.55
(q, 4H), 2.24 (s, 3H), 2.19 (s, 3H), 1.59 (s, 3H), 1.03 (t, 6H); MS(+ESI): [M+H]",
1 bromine isotope pattern, 644/646; Anal. Calc. for C36H38BrNO3S: C, 67.07 H,
594, N, 2.17. Found: C, 66.73, H, 5.93, N, 2.15.

In a manner similar to the procedure of Example 49, Step 7 there was obtained
from (2R)-2-[{4-(9-bromo-2-diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-
yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionic acid methyl ester (0.35 g, 0.98 mmol),
aqueous potassium hydroxide (1.95 mL of a 1 N solution, 1.95 mmol), tetrahydrofuran
(9 mL), and methanol (3 mL) the title compound as a solid (0.35 g, >100%): NMR
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(DMSO-d6): & 12.90 (br s, 1H), 8.19 (d, 1H), 7.66-7.61 (m. 1H), 7.50-7.43 (m,

2H), 7.37-7.31 (m, 4H), 7.28-7.24 (m, 1H), 7.00 (s. 2H), 4.72 (t, 1H), 3.74 (s,
2H), 3.38-3.25 (m, 2H), 2.60-2.53(q, 4H), 2.26 (s. 3H), 2.23 (s, 3H), 1.60 (s, 3H),
1.02 (¢, 6H); MS(-ESI): {M-HJ, 1 bromine isotope pattern, 628/630; Anal. Calc. for
C35H36BrNO3S: C, 66.66, H, 5.75, N, 2.22. Found: C, 66.95, H, 5.99, N, 2.26.

Example 88.

2,6-dijsopropyl-phenoxy]-3-phenyl-propionic acid

This compound was prepared in a manner similar to Example 87 using

appropriate starting materials to afford the title compound as a yellow solid: (DMSO-
d6): & 13.00 (brs, 1H), 8.18 (d, 1H), 7.63-7.60 (m, 1H), 7.46-7.44 (m, 2H), 7.36-
7.24 (m, SH), 7.06 (s, 2H), 4.46 (t, 1H), 3.71 (s, 2H), 3.38-3.34 (m, 2H), 3.25 (d,
2H), 2.54 (q, 4H), 1.52 (s, 3H), 1.13 (d, 6H), 1.06 (d, 6H), 1.00 (t, 6H); MS(-ESI):
[M-H], 1 bromine isotope pattern, 684/686; Anal. Calc. for C39H44BrNO3S: C,
68.21, H, 6.46, N, 2.04. Found: C, 68.04, H, 6.52, N. 1.92; Analytical HPLC
indicates a major component (97.4%).
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CLAIMS:
1. A compound of formula I having the structure
1
AR Z
22
Y E X
ey
wherein
Aris
C D C D
B B / )
> , Or N
A

A is hydrogen, halogen, or OH,;

B and D are each, independently, hydrogen, halogen, CN, alkyl of 1-6 carbon atoms, aryl,
aralkyl of 6-12 carbon atoms, hydroxyalkyl of 1-6 carbon atoms, hydroxyaralkyl of
6-12 carbon atoms, cycloalkyl of 3-8 carbon atoms, nitro, amino, -NRIR!2
-NRICOR!a, -NR'CO,R!2, cycloalkylamino of 3-8 carbon atoms, morpholino,
furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl, -COR!b or OR;

R is hydrogen, alkyl of 1-6 carbon atoms, -COR!, -(CH,),CO;R!, -CH(R12)CO,R],
-SO;R !, -(CH)nCH(OH)CO,R !, ~(CH2),COCO,R1, or -(CH3) CH=CHCO,R;

R! is hydrogen, alkyl of 1-6 carbon atoms, aralkyl of 6-12 carbon atoms, aryl, or
CH,CO;RY;

R!" is hydrogen or alkyl of 1-6 carbon atoms;

Eis S, SO, SO; 0r O;
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X is hydrogen, halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms, CN, aryl,

aralkyl of 6-12 carbon atoms, hydroxyalkyl of 1-6 carbon atoms, hydroxyaralkyl of
6-12 carbon atoms, perfluoroalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon
atoms, aryloxy; arylalkoxy, nitro, amino, NR2R22, NR2COR?22, cycloalkylamino of
3-8 carbon atoms, morpholino, alkylsulfanyl of 1-6 carbon atoms, arylsulfanyl,
pyridylsulfanyl, 2-N,N-dimethylaminoethylsulfanyl, -OCH,CO,R2b or -CORZ2¢;

Y is hydrogen, halogen, alkyl of 1-6 carbon atoms, aryl, aralkyl of 6-12 carbon atoms,
hydroxyalkyl of 1-6 carbon atoms, hydroxyaralkyl of 6-12 carbon atoms, -OR3,
SR3, NR3R32 | .COR3b, morpholine or piperidine;

Rla R2 R2a R3, R32 are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aralkyl
of 6-12 carbon atoms, or aryl;

R1b is alkyl of 1-6 carbon atoms or aryl;

R2b is hydrogen, alkyl of 1-6 carbon atoms;

R2¢ and R3b are each, independently, alkyl of 1-6 carbon atoms, aryl, or aralkyl of 6-12
carbon atoms;

C is hydrogen, halogen or OR4;

R4 is hydrogen, alkyl of 1-6 carbon atoms, -CH(R5)W, -C(CH3),CO,RS, 5-thiazolidine-
2,4-dione, -CH(R7)(CH,),,CO,RS, -CORS, -PO3(R9),, -SO,R6,
-(CHz)pCH(OH)CozRG, -(CHz)pCOC02R6, -(CHz)pCH=CHC02R6, or
-(CH2)pO(CH2)qC02R6;

R is hydrogen, alkyl of 1-6 carbon atoms, aralkyl of 6-12 carbon atoms, aryl, -CH(1H-
imidazol-4-yl), -CH,(3-1H-indolyl), -CH,CHy(1,3-dioxo-1,3-dihydro-isoindol-2-
yl), -CH,CH,(1-0x0-1,3-dihydro-isoindol-2-yl), -CH;(3-pyridyl), -CH,CO,H, or
-(CH3),G;

)

HNJO HN/\

G is NR%R"%, NRS*COR?, HI\L}CHZ)n , l\}CHz)n , or k/o ;
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W is CO,R®, CONH,, CONHOH, CN, CONH(CH,),CN, S5-tetrazole, -PO5(RY),,
-CH,0H, -CH,NRSPCHR7PCO,RS, -CH,0CHR"CO,R6 -CH,Br, or -
CONRSPCHR7PCO,RS;

R6, R6a R7 R72 are each, independently, is hydrogen, alkyl of 1-6 carbon atoms, or aryl;

R6b is hydrogen or -CORS¢;

R6¢ is alkyl of 1-6 carbon atoms or aryl;

R7Y is hydrogen, alkyl of 1-6 carbon atoms, or hydroxyalkyl of 1-6 carbon atoms;

Z! and Z2? taken together represent a diene unit having the formula -CH=CRS-
CR10=CR”-;

R8 is hydrogen, alkyl of 1-6 carbon atoms, or aryl;

RY, R10, and R!! are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl,
halogen, hydroxy, or alkoxy of 1-6 carbon atoms;

mis1to4;

nis1or2;

pislto4;

qis 1 to4; and

in the definitions above the term aryl or the aryl portion of aralkyl denotes phenyl or

naphthyl optionally mono-, di-, or tri- substituted with a substituent selected from the

group consisting of alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,
trifluoromethyl, halogen, alkoxycarbony! of 2-7 carbon atoms, alkylamino of 1-6 carbon
atoms, and dialkylamino in which each of the alkyl groups is of 1-6 carbon atoms, nitro,

cyano, -CO2H, alkylcarbonyloxy of 2-7 carbon atoms, and alkylcarbonyl of 2-7 carbon

atoms;

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein
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Aris B
A

A is hydrogen or halogen;

B and D are each, independently, hydrogen, halogen, CN, alkyl of 1-6 carbon atoms, aryl,
aralkyl of 6-12 carbon atoms, cycloalkyl of 3-8 carbon atoms, nitro or OR;

R is hydrogen or alkyl of 1-6 carbon atoms;

EisS,or O;

X is hydrogen, halogen, alkyl of 1-6 carbon atoms, CN, perfluoroalkyl of 1-6 carbon
atoms, alkoxy of 1-6 carbon atoms, aryloxy; arylalkoxy, nitro, amino, NR2R?2a,
NR2COR?23, cycloalkylamino of 3-8 carbon atoms, morpholino, alkylsulfanyl of 1-
6 carbon atoms, arylsulfanyl, pyridylsulfanyl, or 2-N,N-
dimethylaminoethylsulfanyl;

R!, Rla, R?, R2a, R3, and R32 are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, aralkyl of 6-12 carbon atoms, or aryl;

Y is hydrogen, halogen, OR3, SR3, NR3R32, or morpholine;

C is hydrogen, halogen, or OR%;

R# is hydrogen, alkyl of 1-6 carbon atoms, -CH(R®)W, -C(CH3),CO;RS, 5-thiazolidine-

2,4-dione,  -CHR')(CHpnCO,RS,  -CORS,  -PO3(R6);,  -SO;RS,
-(CH,),CH(OH)CO,RS, -(CH,),COCO,RS, -(CHy),CH=CHCO,RS,
-(CHz)pO(CHz)qC02R6;

R3 is hydrogen, alkyl of 1-6 carbon atoms, aralkyl of 6-12 carbon atoms, aryl,
-CH,(1H-imidazol-4-yl), -CH,(3-1H-indolyl), -CH,CHx(1,3-dioxo-1,3-dihydro-
isoindol-2-yl), -CH,CH,(1-0x0-1,3-dihydro-isoindol-2-yl), or -CHy(3-pyridyl);

W is CO,RS6, -CONH,, -CONHOH, 5-tetrazole, -PO3(R®), or -CONRSPCHR7PCO,R;

R6, R6a, R7, R72, and R7bare each, independently, hydrogen, alkyl of 1-6 carbon atoms, or

aryl,
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2! and Z2 together represent a diene unit having the formula -CH=CRS-CR10=CH-;
R? and R10 are each, independently, hydrogen, or alkyl of 1-6 carbon atoms;
pis1to4;
qis1to4;

or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 2, wherein

A is hydrogen,;

B and D are each, independently, halogen, alkyl of 1-6 carbon atoms, aryl, aralkyl of 6-12
carbon atoms, or cycloalkyl of 3-8 carbon atoms;

EisSorO;

X is hydrogen, halogen, alkyl of 1-6 carbon atoms, perfluoroalkyl of 1-6 carbon atoms,
CN, alkoxy of 1-6 carbon atoms, aryloxy, arylalkoxy of 6-12 carbon atoms,
arylsulfanyl;

Y is hydrogen, -NR'R*, or morpholine;

R! and R? are each, independently, hydrogen or alkyl of 1-6 carbon atoms, aralkyl of 6-12
carbon atoms, or aryl;

Cis OR%;

R4 is hydrogen, alkyl of 1-6 carbon atoms, -CH(R5)W, or 5-thiazolidine-2,4-dione;

R3 is hydrogen, alkyl of 1-6 carbon atoms, aralkyl of 6-12 carbon atoms, aryl, -CHy(3-1H-
indolyl), -CH,CH,(1,3-dioxo-1,3-dihydro-isoindol-2-yl), or -CH,CH;(1-0x0-1,3-
dihydro-isoindol-2-y1);

W is -CO5R6, -CONH,, -CONHOH, 5-tetrazole, -PO3(R6),, or -CONHCH,CO,RS;

RS is hydrogen or alkyl of 1-6 carbon atoms;
Z! and Z2 are taken together represent a diene unit having the formula -CH=CH-CH=CH-;

or a pharmaceutically acceptable salt thereof.

4, The compound of claim 1, which is (R)-2-[2, 6-dibromo-4-(9-bromo-2, 3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.
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5. The compound of claim 1, which is (R)-2-[2-bromo-4-(9-bromo-2, 3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-6-ethyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

6. The compound of claim 1, which is (R)-2-[4-(9-bromo-2, 3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2, 6-dimethyl-phenoxy]-3-phenyl-propionic acid or a
p p p prop

pharmaceutically acceptable salt thereof.

7. The compound of claim 1, which is (R)-2-[4-(9-bromo-2, 3-dimethyl-
naphtho(2,3-b]thiophen-4-yl)-2-fluoro-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

8. The compound of claim 1, which is [4-(9-bromo-2, 3-dimethyl-naphtho-
[2,3-b]thiophen-4-yl)-2, 6-diisopropyl-phenoxy]-acetic acid or a pharmaceutically

acceptable salt thereof.

0. The compound of claim 1, which is (R)-2-[2-bromo-4-(9-bromo-2, 3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-6-sec-butyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

10.  The compound of claim 1, which is (R)-2-[2-bromo-4-(9-bromo-2, 3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-6-isopropyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

11.  The compound of claim 1, which is (R)-2-[2-bromo-4-(9-bromo-2, 3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-cyclopentyl-phenoxy]-3-phenyl-propionic acid

or a pharmaceutically acceptable salt thereof.
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12. The compound of claim 1, which is (R)-2-[4-(9-bromo-2, 3-dimethyl-

naphtho(2,3-b]thiophen-4-yl)-6-isopropyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

13, The compound of claim 1, which is (R)-2-[4-(9-bromo-2, 3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2-cyclopentyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

14, The compound of claim 1, which is (R)-2-[2,6-dibromo-4-(2,3-dimethyl-9-
phenylsulfanyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

15. The compound of claim 1, which is (R)-2-[2,6-dibromo-4-(9-bromo-2,3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]-4-phenyl-butyric acid or a

pharmaceutically acceptable salt thereof.

16.  The compound of claim 1, which is (S)-2-[2,6-dibromo-4-(9-bromo-2,3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]-4-phenyl-butyric acid or a

pharmaceutically acceptable salt thereof.

17.  The compound of claim 1, which is 2-[2,6-dibromo-4-(9-bromo-3-methyl-
2-morpholin-4-ylmethyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]-3-phenyl-propionic acid

or a pharmaceutically acceptable salt thereof.

18.  The compound of claim 1, which is (R)-2-[2,6-dibromo-4-(2,3-dimethyl-9-
phenylsulfanyl-naphtho{2,3-b]thiophen-4-yl)-phenoxy]-propionic acid or a

pharmaceutically acceptable salt thereof.
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19.  The compound of claim 1, which is [2-bromo-4-(9-bromo-2, 3-dimethyl-

naphtho[2,3-b]thiophen-4-yl)-2-nitro-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

20. The compound of claim 1, which is 2, 6-dibromo-4-(9-bromo-2, 3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol or a pharmaceutically acceptable salt
thereof.

21.  The compound of claim 1, which is 2-bromo-4-(9-bromo-2, 3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-6-nitro-phenol or a pharmaceutically acceptable salt thereof.

22.  The compound of claim 1, which is (R)-2-[2,6-dibromo-4-(9-bromo-2-
diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]-3-phenyl-propionic

acid or a pharmaceutically acceptable salt thereof.

23. The compound of claim 1, which is (R)-2-[2, 6-dibromo-4-(2, 3-dimethyl-
naphtho([2,3-b]furan-4-yl)-phenoxy]-3-phenyl-propionic acid or a pharmaceutically

acceptable salt thereof.

24.The compound of claim 1, which is (2R)-2-[4-(9-bromo-2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2,6-diisopropyl-phenoxy]-3-phenyl-propionic acid,

25.The compound of claim 1, which is (R)-2-[4-(9-bromo-2-,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2,6-diethyl-phenoxy]-3-phenyl-propionic acid,

26.The compound of claim 1, which is {(2R)-2-[4-(9-bromo-2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionylamino}-acetic

acid;
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27.  The compound of claim 1, which is {(2R)-2-[4-(9-bromo-2,3-dimethyl-

naphtho[2,3-b]thiophen-4-yl)-2,6-diethyl-phenoxy]-3-phenyl-propionylamino}-acetic acid

28.  The compound of claim 1, which is (2R)-2-[4-(9-Bromo-2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-phenoxy]-3-phenyl-propionic acid or a pharmaceutically

acceptable salt thereof.

29.  The compound of claim 1, which is (25)-2-[4-(9-Bromo-2-,3-dimethy!-
naphtho[2,3-b]thiophen-4-yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

30.  The compound of claim 1, which is {(2R)-2-[4-(2,3-Dimethyl-naphtho[2,3-
b]thiophen-4-yl)-2,6-diethyl-phenoxy]-3-phenyl-propionylamino}-acetic acid or a

pharmaceutically acceptable salt thereof.

31.  The compound of claim 1, which is (R)-2-[4-(9-Bromo-2-,3-dimethyl-
naphtho[2,3-b]furan-4-yl)-2,6-diethyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof.

32.  The compound of claim 1, which is (R)-2-[2-Cyclopentyl-4-(2-,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-phenoxy]-propionic acid or a pharmaceutically acceptable

salt thereof.

33.  The compound of claim 1, which is (R)-2-[4-(9-Bromo-2-,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2-cyclopentyl-phenoxy]-propionic acid or a

pharmaceutically acceptable salt thereof.

34,  The compound of claim 1, which is (R)-2-[4-(2-,3-Dimethyl-naphtho[2,3-
b]thiophen-4-yl)-2-ethyl-phenoxy]-3-phenyl-propionic acid or a pharmaceutically

acceptable salt thereof.
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35.  The compound of claim 1, which is 2-Bromo-4-(2-,3-dimethyl-
naphtho[2,3-b]furan-4-yl)-6-ethyl-phenol or a pharmaceutically acceptable salt thereof.

36.  The compound of claim 1, which is (R)-2-[2-Bromo-4-(2-,3-dimethyl-
naphtho[2,3-b]furan-4-yl)-6-ethyl-phenoxy]-3-phenyl-propionic acid or a pharmaceutically

acceptable salt thereof.

37.  The compound of claim 1, which is (R)-2-[4-(9-Bromo-2-,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2-propyl-phenoxy]-3-phenyl-propionic acid or a

pharmaceutically acceptable salt thereof,

38.  The compound of claim 1, which is (2R)-2-[4-(9-Bromo-2-diethylamino-
methyl-3-methyl-naphtho[2,3-b]thiophen-4-y1)-2,6-diisopropyl-phenoxy]-3-phenyl-

propionic acid or a pharmaceutically acceptable salt thereof.

39.  The compound of claim 1, which is 4-(2,3-dimethyl-naphtho[2,3-b]-
thiophen-4-yl-phenol; 4-(9-bromo-2, 3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol; 4-
(2,3-dimethyl-9-phenylsulfanyl-naphtho[2,3-b]thiophen-4-yl)-phenol; 2,6-dibromo-4-(2,3-
dimethyl-9-phenylsulfanyl-naphtho[2,3-b]thiophen-4-yl)-phenol; 4-(9-bromo-3-methyl-2-
morpholin-4-yl)methyl-naphtho[2,3-b]thiophen-4-yl)-phenol; 4-(9-bromo-2-
diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-yl)-acetate; 4-(9-bromo-2-
diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-yl)-phenol;  2,6-dibromo-4-(9-
bromo-2-diethylaminomethyl-3-methyl-naphtho[2,3-b]thiophen-4-yl)-phenol; 2,6-
dibromo-4-(9-bromo-3-methyl-2-morpholin-4-ylmethyl-naphtho[2,3-b]thiophen-4-yl)-
phenol; 4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]Jthiophen-4-yl)-2-nitro-phenol; 2-amino-
4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol;  2-amino-6-bromo-4-(9-
bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenol, [2-bromo-4-(9-bromo-2,3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-nitro-phenoxy]-acetic acid; (R)-2-[2,6-dibromo-
4-(9-bromo-2,3-dimethylnaptho[2,3-b]thien-4-yl)-phenoxy]-propanoic  acid;  2-[2,6- ‘
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dibromo-4-(9-bromo-3-methyl-2-morpholin-4-ylmethyl-naphtho[2,3-b]thiophen-4-yl)-
phenoxy]-propionic acid; 2-bromo-4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-
yl)-6-isopropyl-phenol; (R)-2-[4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-isopropyl-
phenoxy]-3-phenyl-propionic  acid; (R)-2-[2-cyclopentyl-4-(2,3-dimethyl-naphtho[2,3-
b]thiophen-4-yl)-phenoxy]-3-phenyl-propionic acid; (R)-2-[4-(2,3-dimethyl-naphtho[2,3-
b]thiophen-4-yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionic acid; (R)-2-[4-(2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2, 6-diisopropyl-phenoxy]-3-phenyl-propionic acid; (R)-2-
[4-(2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-fluoro-phenoxy]-3-phenyl-propionic
acid; (R)-2-[4-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-ethyl-phenoxy]-3-
phenyl-propionic acid; 3-bromo-5-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-
methoxy-phenylamine; or [3-bromo-5-(9-bromo-2,3-dimethyl-naphtho{2,3-b]thiophen-4-
yl)-2-methoxy-phenylamino]-acetic acid; (2R)-2-[4-(9-Bromo-2,3-dimethyl-1-oxo-1H-
naphtho[2,3-b]thiophen-4-yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionic acid; (R)-2-[4-
(2-,3-Dimethyl-naphtho({2,3-b]thiophen-4-yl)-2,6-diethyl-phenoxy]-3-phenyl-propionic
acid; 4-(2,3-Dimethyl-naphtho[2,3-b]furan-4-yl)-2,6-diethyl-phenol; 4-[4-(9-Bromo-2-,3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-cyclopentyl-phenoxy]-butyric  acid; 2-Cyclo-
pentyl-4-(2-,3-dimethyl-naphtho([2,3-blfuran-4-yl)-phenol; Acetic acid 2-cyclopentyl-4-(2-
,3-dimethyl-naphtho[2,3-b]furan-4-yl)-phenyl ester; (R)-2-[4-(9-Bromo-2-,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-2-ethyl-phenoxy]-3-phenyl-propionic acid; 4-[2-Bromo-4-
(2,3-dimethyl-naphtho(2,3-b]furan-4-yl)-6-ethyl-phenoxy]-butyric acid; 4-(2,3-Dimethyl-
naphtho[2,3-b]furan-4-yl)-2-ethyl-phenol; 4-(9-Bromo-2-,3-dimethyl-naphtho[2,3-b]thien-
4-yl)-2-methyl-phenyl acetate; Acetic acid 4-(9-bromo-2-diethylaminomethyl-3-methyl-
naphtho[2,3-b]thiophen-4-yl)-2,6-dimethyl-phenyl ester; 2-[4-(9-Bromo-2-diethylamino-
methyl-3-methyl-naphtho[2,3-b]thiophen-4-yl)-2,6-dimethyl-phenoxy]-3-phenyl-propionic

acid; or a pharmaceutically acceptable salt thereof.

40. The compound of claim 1, which is acetic acid 4-(2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-phenyl ester; acetic acid 4-(9-bromo-2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-phenyl ester; methanesulfonic acid 4-(2,3-dimethyl-
naphtho[2,3-b]thiophen-4-yl)-phenyl ester; methanesulfonic acid 4-(9-iodo-2,3-dimethyl-
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naphtho[2,3-b]thiophen-4-yl)-phenyl ester; acetic acid 4-(9-bromo-2-chloromethyl-3-
methyl-naphtho[2,3-b]thiophen-4-yl)-phenyl ester; (R)-2-[2,6-dibromo-4-(9-bromo-2,3-
dimethyl-naphtho[2,3-b]thiophen-4-yl)-phenoxy]3-phenyl-propionic acid methy! ester; [3-
bromo-5-(9-bromo-2,3-dimethyl-naphtho[2,3-b]thiophen-4-yl)-2-hydroxy-phenyl]-
carbamic acid tert-butyl ester; 9-bromo-4-(3-bromo-methoxy-5-nitro-phenyl)-2,3-
dimethyl-naphtho[2,3-b]thiophene; or [3-bromo-5-(9-bromo-2,3-dimethyl-naphtho(2,3-
b]thiophen-4-yl)-2-methoxy-phenylamino]-acetic acid methyl ester.

41.  Use of a compound of formula I as defined in Claim 1 in the preparation of
a medicament for treating metabolic disorders mediated by insulin resistance or
hyperglycemia in a mammal.

42.  Use of a compound of formula I as defined in Claim 1 in the preparation of
a medicament for treating or inhibiting type II diabetes in a mammal.

43.  Use of a compound of formula I as defined in Claim 1 in the preparation of
a medicament for modulating glucose levels in a mammal.

44, A pharmaceutical composition which comprises a compound of formula I
as defined in Claim 1, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.



