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(PGE1), prostaglandin E2 (PGE2)], and on the configuration of the substituents on the
alicyclic ring indicated by o or 3 [e.g. prostaglandin F2¢, (PGF2p)].

[0009] Prostaglandin EP- selective agonists are believed to have several medical
uses. For example, U.S. Patent No. 6,437,146 teaches the use of prostaglandin EP2
selective agonists “for treating or preventing inflammation and pain in joint and muscle
(e.g., rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis, juvenile
arthritis, etc.), inflammatory skin condition (e.g., sunburn, burns, eczema, dermatitis,
etc.), inflammatory eye condition (e.g., conjunctivitis, etc.), lung disorder in which
inflammation is involved (e.g., asthma, bronchitis, pigeon fancier's disease, farmer's

lung, etc.), condition of the gastrointestinal tract associated with inflammation (e.g.,
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DESCRIPTION OF THE INVENTION
[0012] One embodiment is a compound according to the formula




or a pharmaceutically acceptable salt or a prodrug
thereof. [0013]In another enbodi nent, said conpound,
W@ a00v/183068 eof , and/ or prodrug thereof is used POT/URMAL/041389
and/ or prevent gl aucoma and/ or ocul ar hypertension in
[0014] I n anot her enbodi nent, said conpound,
ereof , and/or prodrug thereof is used in
nufacture of a medi canent for the treatnent
sLer prevention of glaucona and/or ocul ar
ypertension in a manmal . [0015] I n another enbodi ment,
d conpound, and/or salt thereof, and/or prodrug
thare } s used in the manufacture of a nedi canment for
the t ﬁe ment of bal dness in a mammal . [ 0016] Anot her
enbodiTreny is a conposition conprising said conpound,
and/ or salt thereof, and/or prodrug thereof, wherein
said conposition is ophthal gi cally acceptable.
[ 0017] of this conpoundgi [ / or
prevent $&Qn, d/ ot~ the mandfacture of medi|canment
for thé trgatne andPor prevention, of apy di gease
wher&@RdY &y conalition nmentiongd herein as rel at
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is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0014] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0015] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0016] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0017] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0018] Another embodiment is a compound according to the formula



ssy0 OH ssc.,ON 00 wherein Y iso or or a
phar maceutically acceptable salt or a prodrug thereof.
wQ 0®@2931088 anot her enbodi nent, said conpound, SBET/US2009/041389
t hereof,,,and/ or prodrug thereof is used to treat
and/ or event gl aucoma and/or ocul ar hypertension in
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wherein Y is o or ;

or a pharmaceutically acceptable salt or a prodrug thereof.

[0019] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0020] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0021] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0022] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0023] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0024] Another embodiment is a compound according to the formula



[ 0020] I n anot her enbodi nent, said conpound, and/or
salt thereof, and/or prodrug thereof is used in the
woreevafizaessir e of a nmedi canent for the treat nent PERUSIN9/ 041389
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manmmal & [ 0021] I n anot her enbodi nent, said conpound,
oy eof , and/or prodrug thereof is used in
nufacture of a medi canent for the treatnent of
ghess in a mamual . [ 0022] Anot her enbodi nent is a
conposition conprising said conpound, and/or salt
reof, and/or prodrug thereof, wherein said
coﬁpeﬁii&on is ophthal mically acceptable. [0023] Use of
this ound in the treatnent and/or prevention,
and/ or inYthe manufacture of a nedicanent for the
treatnent and/or prevention,
condition nentioned herein gs rekﬁted o0 pragstaglandin
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or a pharmaceutically acceptable salt or a prodrug thereof.
[0025] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0026] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0027] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0028] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0029] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0030] Another embodiment is a compound according to the formula
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wherein Y iso or or a pharmaceutically acceptable
w@ ad09/18208% prodrug thereof. [0025]1n another PCT/US2009/041389

enbodi ngnt, said conpound, salt thereof, and/or
hereof is used to treat and/or prevent

2 ocul ar hypertension in a mammal .

enbodi ment, said conpound, and/or
{ -t hereof , and/or prodrug thereof is used in the
manuf acture of a medi canent for the treatnent and/or
revention of glaucoma and/or ocul ar hypertension in a
7~} 0027] I n anot her enbodi nent, said conpound,
and/ o It thereof, and/or prodrug thereof is used in
the nﬁ%u~@cture of a nedicanment for the treatnent of
bal dness 1 n a mammal .
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wherein Y is ;
or a pharmaceutically acceptable salt or a prodrug thereof.
[0031] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0032] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0033] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0034] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0035] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0036] Another embodiment is a compound according to the formula
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accept e. [0029] Use of this conpound in the
treat and/ or prevention, and/or in the manufacture
of anent for the treatnent and/ or prevention,
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N ed to prostaglandin EP2 activity is also

cont enpl at ed. [ 0030] Anot her enbodi nent is a conpound
ording to the formula WO

2009/ 88PCT/ US2009/ 041389 COH wherein Y isoor or
a pha eutically acceptable salt or a prodrug
thereof. y0031] I n anot her enbodi ment, said conpound,
salt thereof, and/or prodrug thereof is used to treat
and/ or prevent gl aucoma andgor ogular hypertension in

a manmal.. '
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wherein Y is o or ;

or a pharmaceutically acceptable salt or a prodrug thereof.

[0037] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0038] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0039] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0040] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0041] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0042] Another embodiment is a compound according to the formula



[0032] I n anot her enbodi nent, said conpound, and/or

salt thereof, and/or prodrug thereof is used in the
woreevafizaessir e of a nmedi canent for the treat nent PERUSIN9/ 041389

preventd n of glaucoma and/or ocul ar hypertension in a

manmal . "[?

0033] I n anot her enbodi nent, said conpound,
thereof, and/or prodrug thereof is used in

pess in a mamal . [ 0034] Anot her enbodi nent is a
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reof, and/or prodrug thereof, wherein said
ftyon is ophthalmcally acceptable [ 0035] Use of
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or a pharmaceutically acceptable salt or a prodrug thereof.
[0043] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0044] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0045] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0046] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0047] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0048] Another embodiment is a compound according to the formula



wherein Y isoor or a pharmaceutically acceptable salt
or a prodrug thereof. [0037]1n another enbodi nent,
wa@ adod/1sm8pound, salt thereof, and/or prodrug tPer/Esi009/641389
used tg, treat and/or prevent glaucoma and/or ocul ar
hypert iton in a mammal . [0038] I n anot her enbodi nent,
sai d canmpaund,. _and/or salt thereof, and/or prodrug
Sed in the manufacture of a nedi canent for
AQ_Ir eat ment and/ or prevention of glaucoma and/ or
cular hypertension in a mammal . [0039] I n anot her
enbodi nent, said conpound, and/or salt thereof, and/or
pradr hereof is used in the nanufacture of a
medi capeht for the treatment of bal dness in a mammal
[OO4OF§n her enbodi nent is a conposition conprising
sai d conmpound, and/or salt thereof, and/or prodrug
t hereof, wherein said conpogition is ophthalmcally

acceptable. [0041] Use of t
d/or I n thg mandf acture
nt and/or prevention,
nment i oned rei’n as

treat ne angg_or eventi on,
of a nmédi mh@ treat
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or a pranecpltdallg. adceprd]e\salt bea prothad therdofi s a conpound

di to the f
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is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0050] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0051] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0052] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically

acceptable.

[0053] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease
and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0054] Another embodiment is a compound according to the formula
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ss-r0 OH wherein Y isoor ssc,ON 00 or a
phar maceutically acceptable salt or a prodrug thereof.
wQ 0@4331088 anot her enbodi nent, said conpound, SBET/US2009/041389
t hereof,  and/or prodrug thereof is used to treat
and/orc%fevent gl aucoma and/or ocul ar hypertension in
0044] I n anot her enbodi nent, said conpound,
t thereof, and/or prodrug thereof is used in
nuf acture of a nedi canent for the treatnent
nd/ or prevention of glaucoma and/or ocul ar
ypertension in a mammal . [ 0045] 1 n anot her enbodi nent,
ound, and/or salt thereof, and/or prodrug
theredf [s used in the manufacture of a medi canent for
t he tr%anyent of bal dness in a mamal .

A T

o)
Y is o or ;

or a pharmaceutically acceptable salt or a prodrug thereof.
[0055] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0056] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0057] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0058] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically

acceptable.

[0059] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease
and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0060] Another embodiment is a compound according to the formula
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[ 0046] Anot her enbodi nent is a conmposition conprising
sai d conpound, and/or salt thereof, and/or prodrug
W b@pasdoss wher ei n sai d conposition i s ophthal mMPCEIUB3009/041389
acceptible. [0047] Use of this conpound in the
t and/or prevention, and/or in the manufacture
i eare for the treatnent and/or prevention,
ase and/or condition nmentioned herein as
ifed to prostaglandin EP2 activity is also
cont enpl at ed. [ 0048] Anot her enbodi nent is a conpound
ording to the formula WO
2P88PCT/ US2009/ 041389 CH ss.r0 OH wherein Y

, ON 00
Y

e T0

0
Yis 0 or ;

or a pharmaceutically acceptable salt or a prodrug thereof.
[0061] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0062] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0063] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0064] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically

acceptable.

[0065] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease
and/or condition mentioned herein as related to prostaglandin EP2 activity is also
contemplated.

[0066] Another embodiment is a compound according to the formula
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or a pharmaceutically acceptable salt or a prodrug
thereof. [0049]In another enbodi nent, said conpound,
W@ a00v/183068 eof , and/ or prodrug thereof is used POT/URMAL/041389
and/ or prevent gl aucoma and/or ocul ar hypertension in
a mammab [ 0050] I n anot her enbodi nent, said conpound,
and/ or , and/or prodrug thereof is used in
; a nmedi canent for the treatnent

Mypé&ftension in a mammal . [0051] | n anot her enbodi nent,
sai d conmpound, and/or salt thereof, and/or prodrug
is used in the manufacture of a nedi canent for
ent of bal dness in a mammal . [ 0052] Anot her

e is a conposition conprising said conpound,
and/ or salYX thereof, and/or prodrug thereof, wherein
sai d conposition is ophthalmcally acceptable.
[ 0053] Use of this c ound |n the treat ment and/ or

Pr vent| on and/ or a medi canment
N eatwent and/ on| pr event | on, of any disease
and/ r cond|t|d?ﬁment|o d herein aL}L‘e/tedto

Yis proéitagl andi n EP20act|V|ty is also c enpl at ed
Anot er enbo und according to
or & HTEPHALY AREPDERY SabEhBIIIIDEEA1 300

[0067] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0068] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0069] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0070] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically

acceptable.

[0071] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease
and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0072] Another embodiment is a compound according to the formula
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OH ss.cirO OHY isoor 00 ; or a pharmaceutically
acceptable salt or a prodrug thereof. [0055]1n another
weredpodsaeesit , sai d conmpound, salt thereof, and/PCT/US2009/041389
ereof is used to treat and/or prevent
nd/ or ocul ar hypertension in a manal .
andt he podi nent, said conpound, and/or
hereof , and/or prodrug thereof is used in the
rafnbact ure of a nedi cament for the treatnent and/ or
prevention of glaucoma and/or ocul ar hypertension in a
[ 0057] I n anot her enbodi nent, said conpound,
t thereof, and/or prodrug thereof is used in
t he mayuflacture of a nedi cament for the treatnent of
bal dne a mamal . [ 0058] Anot her enbodinent is a
conposition conprising said conpound, and/or

o\/\N
Y is ;%A/O\/\OH or ° O ;

or a pharmaceutically acceptable salt or a prodrug thereof.
[0073] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0074] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0075] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0076] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically

acceptable.

[0077] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0078] Another embodiment is a compound according to the formula
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salt thereof, and/or prodrug thereof, wherein said
conposition is ophthal mcally acceptable. [0059] Use of

wao kiog/188pound i n the treatnent and/ or prevent POIUS2009/041389
and/or in the manufacture of a medi canment for the

and/ or prevention, of any di sease and/or
conditign nentioned herein as related to prostaglandin

O ERZagt1 WAYNS ~al so contenpl at ed. [ 0060] Anot her

ment is a conpound according to the formula WO

132088PCT/ US2009/ 041389 0 sscir0O OH Y isoor 00

@r apharmaceutically acceptable salt or a prodrug
o
Y
0 fin/o\/\r\l/\
AN L

0
Yis 0 or

or a pharmaceutically acceptable salt or a prodrug thereof.

[0079] In another embodiment, said compound, salt thereof, and/or prodrug thereof

is used to treat and/or prevent glaucoma and/or ocular hypertension in a mammal.

[0080] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment and/or prevention

of glaucoma and/or ocular hypertension in a mammal.

[0081] In another embodiment, said compound, and/or salt thereof, and/or prodrug
thereof is used in the manufacture of a medicament for the treatment of baldness in a

mammal.

[0082] Another embodiment is a composition comprising said compound, and/or
salt thereof, and/or prodrug thereof, wherein said composition is ophthalmically
acceptable.

[0083] Use of this compound in the treatment and/or prevention, and/or in the
manufacture of a medicament for the treatment and/or prevention, of any disease

and/or condition mentioned herein as related to prostaglandin EP2 activity is also

contemplated.

[0084] The compounds disclosed herein are useful for the prevention or treatment
of glaucoma or ocular hypertension in mammals, or for the manufacture of a
medicament for the treatment of glaucoma or ocular hypertension. They are also useful
for the treatment of those diseases disclosed in the art as being amenable to treatment
by prostaglandin EP, agonist, such as the ones listed previously.
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[ 0061] I n anot her enbodi nent, said conpound, salt
thereof, and/or prodrug thereof is used to treat
w@r@bas2088 event gl aucona and/ or ocul ar hypert ePGT/0820091041389

. [0062].l th nbogdi t [ d,.. .
10085}, 67 o REATTASR Ul SRATERIS SABaIS O Sl D6 8 TGaR dcvity of
the phfeht EBRIpARE HR destndBfipaf B addifiotdl¥eldt8A6IBBE untoward
and/ or prevention of glauconmaand/ or ocul ar

effectsyqrethecsidijest to vhachviiigadministess] and imtheneantextuoavhienit is

aomifRlered PERBARELITTY BnetRiambdihdy & afffiReuitdiaiReppole sai

also refgrsttd ealyreintwisith bedydeessinivivorasraraslit of 88eiHidraionest an acid,
enbodi ment is a conposition conprising said compound,
anothg abr OfsaProdrig Mede!) isseriTvertegrisigrayacHar&dit, wherein
said conposition is ophthal mcally acceptabl e.
[008G]006 5P hawnageutinally acoepbabid sals o acidiciunetonal grdvups may be

derivi G B BB arlGpbrSs, L0 R oy of noflye & hGAREF bolyvaent

ion. @ngaAicurenstetrdd Areeny indRGFhib &re, Nthasm! soditied pbeassium, calcium,
prostagl andin EP2 activity is also contenpl at ed.

and MagssiiuRotGrganiniaig May Dei sade voivpingsSapedicdiany angmonium salts
such %E%&%”‘dl%nd"%@a&R}Pg/ni'r?e%o&gé?ﬁJA&%ﬁ%%éo @aﬁé%&'also be formed
with caffeine, tromethamine and similar molecules. Hydrochloric acid or some other
pharmaceutically acceptable acid may form a salt with a compound that includes a

basic group, such as an amine or a pyridine ring.

[0087] A “prodrug” is a compound which is converted to a therapeutically active
compound after administration, and the term should be interpreted as broadly herein as
is generally understood in the art. While not intending to limit the scope of the
invention, conversion may occur by hydrolysis of an ester group or some other
biologically labile group. Generally, but not necessarily, a prodrug is inactive or less
active than the therapeutically active compound to which it is converted. Ester prodrugs
of the compounds disclosed herein are specifically contemplated. An ester may be
derived from a carboxylic acid of C1 (i.e. the terminal carboxylic acid of a natural
prostaglandin), or an ester may be derived from a carboxylic acid functional group on
another part of the molecule, such as on a phenyl ring. While not intending to be
limiting, an ester may be an alkyl ester, an aryl ester, or a heteroaryl ester. The term
alkyl has the meaning generally understood by those skilled in the art and refers to
linear, branched, or cyclic alkyl moieties. Ci.s alkyl esters are particularly useful, where
alkyl part of the ester has from 1 to 6 carbon atoms and includes, but is not limited to,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, t-butyl, pentyl isomers,
hexyl isomers, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and combinations
thereof having from 1-6 carbon atoms, etc.

[0088] A metabolite is broadly defined as a compound which is formed in vivo from
the disclosed compound.
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or a pharmaceutically acceptable salt or a prodrug
thereof. [0067]1In another enbodi nent, said conpound,
W@ a00v/183068 eof , and/ or prodrug thereof is used POT/URMAL/041389

t008d]" e TiRsk T B b TR OERG i shsind BF fe Eopttalion or the
man@aStLRS ofklicaifd @ the endbBind BRtkEel Hr&iRfcansod8hited with
t he manufacture of a nedi canent for the treatnent

pharmacgwicapy aceeptable e¥cigeaisouneh pedserarewdlldnown in the art.

speclR. oHRsIR < afnBreRe oY SRERalD, PR cHTRRRGF S powder,

pill, tAthetr erthellike UsEgs bsollinaRiigich WispehsnBdicsan®sytug oF elixir
~ the treatnment of baldness in a mammal . [0070] Anot her
suitakfiepiab At PaeNéerebagdF ST JPcomphakatiag. sai d conpound,
and/ or salt thereof, and/or prodrug thereof, wherein
[009Q]ai d Fcorsudisidasegeifernopht Mmedicaraenty, ae-tptiespkd carriers include, but

are nig ke R Al B S BEREES e hup e BBIAPEC LR aBhngsium

stearh@, sbignt 58RIt trRNEDIQalkplepe N dons) talelimrarelldios€agiecose,
and/ or condition nentioned herein as related to

sucrosedayranesiHMErarbaaeieyi the selichdespgsoieoragpnay bg uncoated or they

may b SRS} K ERUITES g BB PR sRich in e

gastrointestinal tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl distcarate
may be employed. They may also be coated by the technique described in the U.S. Pat.
Nos. 4,256,108; 4,166,452; and 4,265,874 to form osmotic therapeutic tablets for
control release. Liquid pharmaceutically administrable dosage forms can, for example,
comprise a solution or suspension of one or more of the presently useful compounds
and optional pharmaceutical adjutants in a carrier, such as for example, water, saline,
aqueous dextrose, glycerol, ethanol and the like, to thereby form a solution or
suspension. If desired, the pharmaceutical composition to be administered may also
contain minor amounts of nontoxic auxiliary substances such as wetting or emulsifying
agents, pH buffering agents and the like. Typical examples of such auxiliary agents are
sodium acetate, sorbitan monolaurate, triethanolamine, sodium acetate, triethanolamine
oleate, etc. Actual methods of preparing such dosage forms are known, or will be
apparent, to those skilled in this art; for example, see Remington's Pharmaceutical
Sciences, Mack Publishing Company, Easton, Pa., 16th Edition, 1980. The composition
of the formulation to be administered, in any event, contains a quantity of one or more
of the presently useful compounds in an amount effective to provide the desired
therapeutic effect.

[0091] Parenteral administration is generally characterized by injection, either
subcutaneously, intramuscularly or intravenously. Injectables can be prepared in
conventional forms, either as liquid solutions or suspensions, solid forms suitable for

solution or suspension in liquid prior to injection, or as emulsions. Suitable excipients
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OH or a pharmaceutically acceptable salt or a
prodrug thereof. [0073]1n another enbodi nent, said
w@ooposaes salt thereof, and/or prodrug ther eoPCT/ES208%0H41389

. K NLE e 8P R B9 e, rton
deswé@' tﬂeqﬂ%@%@phé\%@utlééﬂ dorhp&difsHs ol A@mimERAEd thay also

hereof I's used in the manufacture of a medicanent for
contajmmlmr@mn*ems aimondoxigravdiary substangésademas aveiting or emulsifying

agen%ngk@?%g%%%rﬁ%}gé gﬁ%ﬁ%%gaandll or [ ggrtS] { Ee?28$ hegmd/ or

r odr t hereof i s used e nmanufact ure of
[oogﬁ'edi camreAns Of{ﬁ@mﬁéﬁ@%%e B cyRPamad of PﬂmQOHﬂ%ﬁPm'”'Stered
is, of E@Q&@, QBPERGENt IR tABRIpElUE c 2fFRNBIOSKE LS BeSIREM, rdns’dh'é%pemflc
sal d compound, and/or salt thereof, and/or prodrug
mamimiaé being, tradied cdrtheasey esitypod inafwa qfihe)m&rhmlaha: candlijion, on the

manrft} SEBHAM Stiatih O MERaten b RRFRBARSRLAE ot the partipular

comp@Uné dﬂ‘%hﬁﬁim@% e‘r@ﬂiloy@@ ariccan m}udgﬁﬁﬂrﬂrof M@M@%bhﬁmg physician.
any di sease and/or condition nentioned herein as

The th@'ra@leé'BC@b’ ¢festivaglogzaae of trepeasently ugefus campeund or compounds is
prefeFaCHB; mlear%ﬁSe of about 0.5 or about 1 to about 100 mg/kg/day.

[0093] A liquid which is ophthalmically acceptable is formulated such that it can be
administered topically to the eye. The comfort should be maximized as much as
possible, although sometimes formulation considerations (e.g. drug stability) may
necessitate less than optimal comfort. In the case that comfort cannot be maximized,
the liquid should be formulated such that the liquid is tolerable to the patient for topical
ophthalmic use. Additionally, an ophthalmically acceptable liquid should either be
packaged for single use, or contain a preservative to prevent contamination over

multiple uses.

[0094] For ophthalmic application, solutions or medicaments are often prepared
using a physiological saline solution as a major vehicle. Ophthalmic solutions should
preferably be maintained at a comfortable pH with an appropriate buffer system. The
formulations may also contain conventional, pharmaceutically acceptable preservatives,

stabilizers and surfactants.

[0095] Preservatives that may be used in the pharmaceutical compositions of the
present invention include, but are not limited to, benzalkonium chloride, chlorobutanol,
thimerosal, phenylmercuric acetate and phenylmercuric nitrate. A useful surfactant is,
for example, Tween 80. Likewise, various useful vehicles may be used in the
ophthalmic preparations of the present invention. These vehicles include, but are not
limited to, polyvinyl alcohol, povidone, hydroxypropyl methyl cellulose, poloxamers,

carboxymethyl cellulose, hydroxyethyl cellulose and purified water.
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[ 0078] Anot her enbodi nent is a conmpound according to
the formula WO 2009/ 132088PCT/ US2009/ 041389 OH
W@ 3009QA310B8 Y i soor ss.c.,ON 00 , or a phar rraceBET/US\iOk)g//041389

T PR AT L TS
but aFH _str Ih‘ﬁltéchf%f §9fts '@arﬁélﬂgrl)‘/ SodiUARENIBAEE %otﬁéﬁMﬁﬂéhlorlde mannitol

| aucoma an ocul ar ertension in a mama
and dlyrea0] phaaym@thmrrsueiabkeomn’rﬁﬁalmlsailydammﬁhjﬁ@pmalndadwstor
salt thereof, and/or prodrug
[0097] Various buffers and means for adjusting pH may be used so long as the

resulting preparation is ophthalmically acceptable. Accordingly, buffers include acetate
buffers, citrate buffers, phosphate buffers and borate buffers. Acids or bases may be
used to adjust the pH of these formulations as needed.

[0098] In a similar vein, an ophthalmically acceptable antioxidant for use in the
present invention includes, but is not limited to, sodium metabisulfite, sodium

thiosulfate, acetylcysteine, butylated hydroxyanisole and butylated hydroxytoluene.

[0099] Other excipient components which may be included in the ophthalmic
preparations are chelating agents. A useful chelating agent is edetate disodium,
although other chelating agents may also be used in place or in conjunction with it.

[00100] The ingredients are usually used in the following amounts:

Ingredient Amount (% wiv)

active ingredient about 0.001-5
preservative 0-0.10

vehicle 0-40

tonicity adjustor 1-10

buffer 0.01-10

pH adjustor g.s. pH 4.5-7.5
antioxidant as needed

surfactant as needed

purified water as needed to make 100%

Applications for Stimulating Hair Growth

[00101] In one embodiment, the compounds disclosed herein can be useful in the
treatment of baldness and/or hair loss. Alopecia (baldness) is a deficiency of either
normal or abnormal hair, and is primarily a cosmetic problem in humans. ltis a
deficiency of terminal hair, the broad diameter, colored hair that is readily seen.
However, in the so called bald person, although there is a noticeable absence of
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thereof is used in the manufacture of a nedi canent for
the treatnent and/or prevention of glauconma and/ or
wo@ewvas2oBypertension in a mammal . [0081] I n anop¢FUS2009/041389
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addi ti onal deleterious or untoward effects on the
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functional groups may derived from organic or
patientsoviyaniece badres binTdteopsast in amly arnengye sevealadmsubtierchanges in the

Iasheﬁ%é&%@tntﬂr’s cﬁtpﬁ%Poi%%t&mnattgég%smmve@ip@ |8ms Definite
dlfferérﬁ‘@eé‘@(ﬂﬂé%%éntﬁ%'\Harﬁﬂ?to%g?@é/s iRSthERSh el Ay Qﬂ"aﬁéﬁt hairs of all
particul arly ammoni um salts Such as nono-,
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patlerntnswm«wer%\tamth&dretgmalunamewsbaS&fqréonw tmrsﬁ rb@nths
formed with caffeine, trometham ne and siml ar

[001014jl ecliheshamtyelr iodhé tashesaserd mpaenieomgtws inspection in several

, armaceuti.cal | ccept abl e aci y, forma salt wt ,
patieBl B AR oAt REFSHe enap s dh dupse BB HERLCatfred hair and
Iashe@WH@dﬁéréﬁc% Wete Iy 586h ebSRBTIMMhPERAUBE hi h'qh magnification and

onpound which is converted to a therapeutica
I|ght|rag:cam@|llt|es of the slit lamp biomicroscope. In the course of glaucoma follow-up
examination, attention is generally immediately focused on the eye itself. As a result of
the high power magnification needed only one eye is seen at a time and the eye is seen
at a high enough power that the lashes are not in focus. At these higher powers, any
lash asymmetry between the two eyes is not likely to be noticed except by careful

systematic comparison of the lashes and adjacent hairs of the eyelids of the two eyes.
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y accept bI e. Accordingly ers
causing@ dereacdtadopedruf f ers, citrate buffers, phosphate
buffers and borate buffers. Acids or bases may be used

[00110] ad]'h@phatfmac;d'dtmél tdrapesifionsrodrtemptated Songedstitulation of hair
0098]In a simlar vein, an ophthal m call acceptabl
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osul ate cety cyst el ne, uty ated roxyani sol e
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o whi be h hal
thinn BB dTaa St AEe s Br BRI ¢goeR dtion Acewfialy Csharopics
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forms trv puﬁ%qseeglpgﬁﬁé ﬁ@qyﬁ%&%ﬁ'@%n sAnPe nr’ﬁs sﬁampc}os lotions, pastes,

jellies, sprays, aerosols, and the like, and may be applied in patches or impregnated
dressings depending on the part of the body to be treated. The term “ointment”
embraces formulations (including creams) having oleaginous, water-soluble and
emulsion-type bases, e.g., petrolatum, lanolin, polyethylene glycols, as well as mixtures
of these.

[00111] Typically, the compounds can be applied repeatedly for the sustained period
of time topically on the part of the body to be treated, for example, the eyelids,
eyebrows, skin or scalp. The preferred dosage regimen will generally involve regular,
such as daily, administration for a period of treatment of at least one month, more
preferably at least three months, and most preferably, at least six months.
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rowt h, was di scover ed
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oculaf Jiseriae ol oy 0e psRre bR Rs o Big e S pbending on
the ab@¥l foEmatied GPBEon pRHd®Be 088d,AArbuB@mounts of the drug and
different dose regimens may be employed. Typically, the daily amount of compound for

treatment of the eyelid may be about 0.1 ng to about 100 mg per eyelid.

[00113] For topical use on the skin and scalp, the compound can be advantageously
formulated using ointments, creams, liniments or patches as a carrier of the active
ingredient. Also, these formulations may or may not contain preservatives, depending
on the dispenser and nature of use. Such preservatives include those mentioned
above, and methyl-, propyl-, or butyl-parahydroxybenzoic acid, betain, chlorhexidine,
benzalkonium chloride, and the like. Various matricies for the slow release delivery
may also be used. Typically, the dose to be applied on the scalp is in the range of
about 0.1 ng to about 100 mg per day, more preferably about 1 ng to about 10 mg per
day, and most preferably about 10 ng to about 1 mg per day depending on the
compound and the formulation. To achieve the daily amount of medication depending
on the formulation, the compound may be administered once or several times daily with

or without antioxidants.

[00114] For topical use, creams, ointments, gels, solutions or suspensions, etc.,
containing the compound disclosed herein are employed. Topical formulations may
generally be comprised of a pharmaceutical carrier, cosolvent, emulsifier, penetration

enhancer, preservative system, and emollient.
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HCI then dried (MgSQ,), filtered and concentrated in vacuo. Purification of the residue
by flash column chromatography on silica gel (10% CHsOH / CH.Cl,) affords compound
8a.

[00122] Triethylamine and ethyl chloroformate are added sequentially to a solution
of compound 4 in CH,Cl; at room temperature. After 2.5 h, triethylamine and 4-(2-
hydroxyethyl)-morphine are added. After stirring overnight at room temperature, the
reaction mixture is partitioned between H,O and CH2Cl,. The phases are separated
and the aqueous phase is extracted with CH2Cl» (2x). The combined organic phase is
washed with 1 N HCI then dried (MgSQ.,), filtered and concentrated in vacuo.
Purification of the residue by flash column chromatography on silica gel (10% CHsOH /
CHxClIy) affords compound 8b.

Example 2
Step 1. Alkylation of 3 to give the ester of 5

[00123] Potassium hydride (23.4 mg, 0.58 mmol) and 18-crown-6 (167 mg, 0.63
mmol) were added sequentially to a solution of alcohol 3 (130 mg, 0.53 mmol) in THF (3
mL) at 0 °C. After 1 h at 0 °C, a solution of methyl 3-(chloromethyl)benzoate (prepared
from the corresponding acid chloride, pyridine and methanol: see J. Org. Chem. 1988,
53, 2548-2552; 116 mg, 0.63 mmol) in THF (1.5 mL) was added via cannula and the
reaction was allowed to warm to rt. After 22.5 h, the reaction was quenched with 0.1 N
HCI (10 mL) and extracted with EtOAc (3 x 15 mL). Combined extracts were washed
with saturated aqueous NaHCOs3; (15 mL) and brine (15 mL) then dried (Na,SO,),
filtered and concentrated in vacuo. Purification of the residue by flash column
chromatography on silica gel (30% — 50% EtOAc/Hexane, gradient) afforded 66 mg
(32%) of the desired ester.

Step 2. Saponification to give 5

[00124] Aqueous lithium hydroxide (1 N, 0.4 mL) was added to a solution of ester
from step 1 above (33.5 mg, 0.085 mmol) in THF (0.75 mL). After 3.5 h at rt, the
reaction was acidified with 0.25 M HCI (5 mL) then extracted with CH2Cl2 (3 x 10 mL).
Combined extracts were dried (NaxSO,), filtered and concentrated in vacuo.
Purification of the residue by flash column chromatography on silica gel (2%
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MeOH/CH.CI,), followed by preparative thin layer chromatography (10% MeOH/CH.ClI,)
afforded 6.6 mg (20%) of compound 5.

Step 3. Compounds 9a and 9b
[00125] Compounds 9a and 9b are prepared from compound 5 according to
Example 1, step 5.

Example 3
Step 1. Alkylation of 3 to give the ester of 6
[00126] Potassium hydride (27 mg, 0.67 mmol) and 18-crown-6 (193 mg, 0.73
mmol) were added sequentially to a solution of alcohol 3 (150 mg, 0.61 mmol) in THF (4
mL) at 0 °C. After 1 h at 0 °C, a solution of ethyl 5-chloromethylfuran-2-carboxylate
(commercially available from Aldrich Chemical Company, 138 mg, 0.73 mmol) in THF
(1 mL) was added via cannula and the reaction was allowed to warm to rt. After 18.5 h,
the reaction was quenched with 0.25 N HCI (10 mL) and extracted with EtOAc (3 x 15
mL). Combined extracts were washed with brine (20 mL) then dried (NaxSO.), filtered
and concentrated in vacuo. Purification of the residue by flash column chromatography
on silica gel (20% — 50% EtOAc/Hexane, gradient) afforded 78 mg (32%) of the

desired ester.

Step 2. Saponification to give 6

[00127] Aqueous lithium hydroxide (1 N, 0.5 mL) was added to a solution of ester
from step 1 above (66.7 mg, 0.17 mmol) in THF (0.5 mL). After 3 h at rt, the reaction
was acidified with 1 N HCI (2 mL) then extracted with CHxCl2 (3 x 10 mL). Combined
extracts were dried (NaSQ.), filtered and concentrated in vacuo to afford 54.4 mg
(88%) of compound 6.

Step 3. Compounds 10a and 10b
[00128] Compounds 10a and 10b are prepared from compound 6 according to
Example 1, step 5.

Example 4
Step 1. Alkylation of 3 to give the ester of 7
[00129] Potassium hydride (25.2 mg, 0.63 mmol) and 18-crown-6 (181 mg, 0.68
mmol) were added sequentially to a solution of alcohol 3 (140 mg, 0.57 mmol) in THF (4
mL) at 0 °C. After 1.5 h at 0 °C, a solution of methyl 5-chloromethylthiophene-2-
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to wagmdedt. aftier 2@ hy &m:naa@honwasm@nmed wﬂ‘g@&5vbrl | (15 mL) and

exraiebnP B 1AL T K20 T CRRIER B el gufth Brine (30 ml)

then &ied ENESSOL)! Dtsrbd el dodcenaateidnig vaictib, Erizfficatiorabithehesidue by
filtrate WO 2009/ 132088PCT/ US2009/ 041389 was

flash eoluerm eroneatogiaphycrosilicager (205 r»h0% EtGaciHexengegmdient)
atfordacG3l7 ifi 415 §f ﬁﬁé%% N8P ded 3,63 5 (7199 of the

Step g Séaponlf%a%cd)H ?o give 7

[00130] Aqueous lithium hydroxide (1 N, 0.4 mL) was added to a solution of ester
from step 1 above (37 mg, 0.092 mmol) in THF (0.75 mL). After 18 h at rt, the reaction
was acidified with 1 N HCI (7 mL) then extracted with CHxCl, (3 x 10 mL). Combined
extracts were dried (Na2SQO.), filtered and concentrated in vacuo to afford 22.3 mg
(62%) of compound 7.

Step 3. Compounds 11a and 11b
[00131] Compounds 11a and 11b are prepared from compound 7 according to
Example 1, step 5.

Scheme 2
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Step 2. Deprotection of 2 to give 3 [00118] HF- pyri di ne
(5 m) was added to a solution of silyl ether 2
W@ 300538208®. 76 mmol ) in MeCN (20 L) in a pl astPCT/US2009/041389
bottle. The reaction was stirred at rt for 5 h, then
was qu nced wi th saturated aqueoys NaHCGO3 (250 ni).
ute was_extracted wigh ECOA X LQMoE-prvel e
S yed extracirsAV\E'V'(@ washe No-brine (56—t —then—
ied 2504) , 24 hbitseted and c ncgntrat ed |n+yek}w\/e\n/
yrel™ 2. 14 g (88%k,0of the desir product BhsPst e
Alky3at|on of 3 to give the estqp of 4 [0011 ]Sodl um
hydride (11 ng, 0.46 mmol) was added to a solution of
al cohol 3 (100 ng, 0.40 mmol) in THF (3 nL) at 0 C
under nitrogen. After 1 h at 0 C, nethyl 5-
bronoval erate (67 pL, 0.47 mmol) was added and the
reaction was allowed to warmto rt. After 3 h, tic

anal ysis showed nostly starting al cohol renaini g and
anot her RO ion of bromde (67 pL, 0.4( 48
he

added. er 22 h total HeB&€ion tine, daction
wag~Qquerened with 1 N HG_and extracte th Et0Ac (3
X K5 rrL). ConbiE)ed extracts were dried 4 o)
filte a neentrated i n vacuo. Purlflcatlon of

the resigye by flash col um chronmat ography on il|lca
gel (40%'tt OAc/ HexaneEt OAc, gradi ent) affordea 19 ny
(13% of the desired ester. Step 4. Saponification to
gi ve 4 [00120] Aqueous lithium hydroxide (1 N, 0.5 nlL)
was added to a solution of ester frlomstep 3 above
(12.3 034 mmol) in 'EHF( . After 2.5 iraat
re, th ?%eébtf%ﬁwe‘és aci di gith 0.25 M HCl (50N
t hen extyacted wih CH2C Conbl ned L_O
extract s~ Were dri ed ( Na2504 S
concentrated in vacuo to afford 10. 2 rrg)(86°/() of
conpound 4. Step 5. Conpounds 8a4and 8b

[00121] Tri et hyl am ne and ethyl chlorofornate are added
sequentially to a sol uti%1 of o ound 4 in CH2C 2 at
roomtenperature. After i et hyl am ne and

Step @t lokigasorbys & g%ea@@t@%ﬁ\fter Stirri ng overnight at
roomtenperat ure, the reaction m xture is partltl oned

[00132]: weldalaqatar sirvesHad, 300 The), AastyImewholipa Naowide4Aa7 mg, 3.64

o BB RS B LA o B o e

sequefiti 18 20Bhinia SISA009I BHBBEIMLICY. 4Bhﬂmdﬂ)rlh€(ﬂ-l;§®¥9$@)nL) at rt.

filtered and concentrated in vacuo. Purification

After 2R, e repfdiopymixtLgs wasofiltarad doyahtcsdieapashing with Q‘é&zcb (10
mL). 98le £t 58 CbhbetHAEL A vBEIQT ParifITRAWIAhE Fesidue by flash column

chromatography on silica gel (CH2Cl, — 10% EtOAc/CH.Cl,, gradient) afforded 92 mg
(15%) of the desired aldehyde 12.

Step 2. Wittig reaction of 12 to give 13

[00133] Potassium bis(trimethylsilyl)amide (0.5 M in PhMe, 1.92 mL, 0.96 mmol)
was added to a solution of aldehyde 12 (86 mg, 0.35 mmol) in THF (2 mL) at rt. After
15 min at rt, the reaction mixture was cooled to — 55 °C for 10 min before a solution of
5-carboxypentyltriphenylphosphonium bromide (207 mg, 0.45 mmol) was added via
cannula. After 10 min at — 55 °C, the reaction was allowed to warm to rt. After 18 h at
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[00122] Tri et hyl am ne and ethyl chlorofornmate are added
sequentially to a solution of conpound 4 in CH2O 2 at
WO omuiis®eper ature. After 2.5 h, triethylam ne pPemU42009041389

t, the AP RS ‘HU‘?’%ﬁBt"&iﬂ&%{?ﬁ}?a%ﬂﬁeﬁ;i\%ﬁﬁg{‘ﬁ R e yteacteo
with PIAd 13 k’ﬂ%%@)‘ﬁt@@%ldé%oeﬁfﬁtt%% washBe vﬂﬂﬁ@rﬂ% ?Z(ﬁmL) dried

separ at ed and t he agueous phase is extracted
(NazSED@dllzer@Q@nd neepyatschisd asugarurifisatier of ma/\mlfw ky preparative

thin '%W%Eﬁmg%% (e MO e} a0 B 005 FROERRLERreo atkene

chromat ography on silica gel (10% CH3CH / CH2d 2)
af f ords conpound 8b.
Step @@gﬂir énatioPPof13 ) vk aui on of 3 to give the ester of
5 [0012 ]PotaSS| um hydride (23.4 ng, 0.58 mvol) and
[00134]- c rRalladiurpwé7cargon Q1@3vtrﬁﬁo|2)mg/)awesmi@lied te eggautioradf glkene 13

(558 G5 gL T3 o BRR liones o

evacifat(ghared TR WikH B paed (GRI R kreslrdaceioh infiRture was stirred under a
correspondi ng acid _chloride, pyridine and nethanol:

ballogyref t]ydr@gn fehhh. il'gi;@geagtgon pexgrewss filtenes wgougn ggllte washing
F. t 0
wit WIEBAL. o e Fitche Sl ol RRUBIGER) o BISIg 470 (1B o
compoeadtddon was quenched with 0.1 N HC (10 nL) and
extracted with Et0OAc (3 x 15 nlL). Conbined extracts
Step ¥eIGomBsteds 164 Bngalr at ed aqueous NaHCG3 (15 ni) and
brine (15 nL) then dried (Na2504), filtered and
[00138]nc dReMREEAAS A5 20001 Stpare pieparediioay cqmeoynrg il 4 @ecerding to
I mm chr omat ogr aphy on silica gel (30% 50%
Exan@%i\t?@xane gradient) afforded 66 nmg (32% of the
desired ester. Step 2. Saponification to give 5
[ 00124] Aqueous lithium hydroxide (1 N, 0.4 nL) was
added to a solution of ester fromstep 1 above (33.5
ng, 0.085 mmol) in THF (0.75 nL). After 3.5 h at rt,
the reaction was acidified with 0.25 MHCI (5 nL) then
extracted with OH2012 (3 x 10 nmL). Conbi ned extracts
were dried (Na2504), filtered and concentrated in
vacuo. Purification of the residue by flash colum
chr omat ography on silica gel (2% WO
2009/ 132088PCT/ US2009/ 041389 MeOH CH2C12), foll owed by
preparative thin | ayer chromatography (10%
MeOH CH2C12) afforded 6.6 ng (20% of conpound 5. Step
3. Conpounds 9a and 9b [00125] Conpounds 9a and 9b are
prepared from conpound 5 according to Exanple 1, step
5. Exanple 3 Step 1. Alkylation of 3 to give the ester
of 6 [00126] Pot assi um hydride (27 ng, 0.67 mml) and
18-crown-6 (193 ny, 0.73
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nmmol ) were added sequentially to a solution of al cohol
3 (150 ng, 0.61 mmol) in THF (4 nL) at O C. After 1 h
w@009/18208% sol uti on of et hyl PCT/US2009/041389

5- chl or onet hyl f ur an- 2- car boxyl ate (conmercial ly

Schemeps| apl e from Al drich Chenical Conmpany, 138 ng, O.73
mmol) in THF (1 nl) was added via cannula and the
reaction was al |l ove oOdPmto rt. After 18.5 h, the
reagti on was qugpchked t6th 0. 25 §l 0 9B anahr-pyridine

ext/attled with m.) . mextr
mr&snw Wi t gzggﬁ%;m m) then dgjed (NaZSO%:‘?CN
filtered and concentrated in vacuo. Murification of
the resl due by flash colum chronat ogr7aphy on silica
gel (209%0% Et OAc/ Hexane, gradient) forded 78 ny
(329% of the desired ester. Step 2. Saponification to
give 6 [00127] Aqueous lithium hydroxide (1 N, 0.5 ni)
was added to a solution of ester fromstep 1 above

(609M817 mol ) in THE (0.5 rsmt\@?'\"% h at rt,
he Cti on wagH.aetdwi-6, &dF Wi t & \{é@\n’;) t hen bpbpa
extracted with CHZ (3 x 10 nbi extractS.y o no
&l\e/wri ed (Na2s L Lbered and cO%c ni® at g\T/ra: CHeCl FO
vacuo to afford 54. £ (88% of conp d 6.0Step 3.
Cond&inds 10a and 10b [00128] CorrpounngIOa and 10b are
prepared from conpound 6 according to Exanple 1, step

5. Exanple 4 Step 1. Alkylation of 3 to give the ester

of 7 [00129] Pot assi um hydride (25.2 ng, 0.63 mml) and
18-crown-6 (181 ny, 0.68 mmol) were add equentially

to g, sol@ghonoef al cohol 3 (140 ngQ O. T ) in THF
(4 N C. After 1.5 h_at 0 C Jansorudtion of

met Ryl | 5- chl grymet hyl t hi ophene- 2- o. A N_ o
2009 / 041389 car boxyl at e {prep ed”

r
accordi ngata0o t heoprocequres descyi bed | ©
w2004/ 03%2808; 130 ng,%@égm}) n TRA (1.5 ) was
added via cannula and the reaction was allowed to warm
tort. After 20 h, the r' éFétNi’\,"S)n was quencheg '&%O. 25
N HCl (15 ml) and extractdy§-#i'th EtoAc (3 % %#’ ).
Conbi ned extracts were wastled with brine [(B0OHITHFt hen
dried (Na2SO4), filtered and concentrated in vacuo.
Purification of the residue by flash colum
chromptography on silica gel (209%0% Et OAc/ Kgeixane,

gradient) afforded 40.7 ng (18% of the Pred ester.
o /@j\R 1. CICO,E, EtsN, CHyCl, Q
N
N 2. RCH,CH,0H 7\
I\ 2CH, &O&(OH
t\/o\/Q\ﬂ/o\/\R 0O I
o)
n-pentyl 25 n-pentyl 22

a R=0OH .
R= LPr 26 b Re N(}) R= i-Pr 23
Bn 27 Bn 24

Example 6
Step 1. Arylation of 1 to give 17
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Step 2. Saponification to give 7 [00130] Aqueous
[ithiumhydroxide (1 N, 0.4 nL) was added to a
wa@eloati3me8 of ester fromstep 1 above (37 ng, OPOPERS2009/041389

001985 Ja st ndie B2 . £4omiymofiin Tekelekened2fimiy Tolowed
by a Q‘r@ﬁi‘)r?o{ B-(3- rﬂ@thﬂk}berﬁgmyﬁﬁﬁh %H[@F@F‘rﬁ)b‘éﬂkéné“ﬁ@q’or syntgess see

filtered a concen rated in vacuo to aff

U.S. atemt ﬁ@ (7@% 231, ineorporated herandyy referenegiodrédsg.nk2.6adnmol) were

oo gl S GBI o P B AP . e,

0.51 &ﬁﬁd%and tfszémrwlze? 50.8Pepmbdl) \@(bémﬁulan Tole rdat@orgmiure was
al dehyde 12 [00132] Mol ecul ar_si eves (4A, 30

purged wih qugﬁrp@ml thes healed @ rqfh,gqfor@Z 3. 'me reactlg%)mlxture was

allowed to cool to rt then filtered through celite, washing with CH2Cl,, and the filtrate
was concentrated in vacuo. Purification of the residue by flash column chromatography
on silica gel (5% — 25% EtOAc/Hexane, gradient) afforded 1.70 g (30%) of desired
product 17.

Step 2. Deprotection of 17 to give 18

[00137] HF-pyridine (5 mL) was added to a solution of silyl ether 17 (1.38 g, 3.03
mmol) in MeCN (15 mL) in a plastic bottle at 0 °C. The reaction was stirred at 0 °C for 3
h, then was quenched with saturated aqueous NaHCO3 (250 mL). The mixture was
extracted with EtOAc (3 x 100 mL). The combined extracts were washed with brine
(100 mL) then dried (Na2SO,), filtered and concentrated in vacuo. Purification of the
residue by flash column chromatography on silica gel (1% — 3% MeOH/CH.ClIy,
gradient) afforded 464 mg (45%) of desired alcohol 18.

Step 3. Alkylation of alcohol 18 to give 19

[00138] Potassium hydride (44 mg, 1.10 mmol) and 18-crown-6 (365 mg, 1.38
mmol) were added sequentially to a solution of alcohol 18 (315 mg, 0.92 mmol) in THF
(4 mL) at 0 °C. After 1 h at 0 °C, ethyl 5-chloromethylfuran-2-carboxylate (0.28 mL,
1.82 mmol) was added and the reaction was allowed to warm to rt. After 22 h, the
reaction was quenched with 0.5 N HCI (20 mL) and extracted with EtOAc (3 x 25 mL).
Combined extracts were washed with brine (50 mL) then dried (Na;SO,), filtered and
concentrated in vacuo. Purification of the residue by flash column chromatography on
silica gel (20% EtOAc/Hexane — EtOAc, gradient) afforded 148 mg (32%) of desired
product 19.

Step 4. Oxidative deprotection of 19 to give 20 and 21

[00139] 2,3-Dichloro-5,6-dicyano-1,4-benzoquinone (DDQ, 82 mg, 0.36 mmol) was
added to a mixture of 19 (143 mg, 0.29 mmol) in CH2Cl2 (4 mL) and water (0.2 mL).
After 3 h, tlc indicated that starting material remained and another portion of DDQ (82
mg, 0.36 mmol) was added. After a further 1.25 h, the reaction was quenched with
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nmol ) and tetrapropyl anmoni um perrut henate (250 ng,
0.71 mol) were added sequentially to a solution of
wW@bk@ohados8 (600 ng, 2.43 mml) in CH2A 2 (15 nmkQT/a82009/041389

saturglepdauiena NG Ol ek s b6l o exkofefiwilt ERIAS 6 x 20
mL). W&F}hbﬁbﬁ%ﬂtﬁéc&aﬁéﬁé wﬁ’giﬁéd \Aﬁtﬁtbr% @b rﬁh)?tﬂeﬂsdr%ée(ll\lﬁéésozl)
| ash col unm chromat ogr ap T)fg@on silica

fllteregt@%mn@@i@tecgrramm )Paiffcatice of g7 r@ldtaesb’g flagh calemn

chrorSoaraPn b Shes Bel ey 5% VedmiARs el lfordses a8 mg

(35%%ffhepci%éjr§gla£&wéﬂzo e‘ihc?é1 mnwkjﬁﬁeﬁél%g/deozﬂ me%werm was

furthexfausified Pyrprapatative, thmHeyersawomﬁpgfthm(@%vMe 6H26|21) to afford
efore a solution of
48.7 @gcépg%)@&%‘%ﬂrgte%ﬁhenyl phosphoni um bromni de (207 nyg,
added, via cannula. After 10 mn at -
Step gS@’f'ﬂ%&’Lﬁ&‘?%QWE Tallowed to warmto rt. After 18 h
[00140] WAoRROR - SRARBRAT W&%PQ%%W&Monanom@% Q@mg 0.11

was quenched w th ‘sat ed aqueous NH4C
mmokanddetrapropytammpoiten psrithemaie §2.5 Cogif).Aed rremoir) aare added

seauffiiy/ 8% bt dhond et b SOPEI EEHuag 5 mb at e

After R0enine ek clign PhiRRAE didsVitterdd thrbaye celte! azBhRgnAENTH.Cl, (5
5% MeOH CH2C12) afforded 10.5 ng (9% of desired

mL). aiheetiirateswascepcentratpdinyeeia.i Buriigation afdhgirgeidug by preparative

thin |%;%%%‘#érﬁ§tdg‘g%bw {‘Né’éﬂ&f@H@Péﬁﬁomé‘g %@W’)ﬁ) 8Pf8%esired

sol u
aldenye@21(1 nL). A hydrogen atnbosphere was establ i shed by
evacuating and refilling with hydrogen (3x) and the

Step 695(9r"|gr92l?fd fﬂ‘ééétidnaNmﬁﬁblg‘\fe?EheUé&éﬂofaZ?a' | oon of
dro en for 18 h. The reaction m xture was filtered

h
[0014 entyeMagBaesWashionydai(2 9 Meo Qe t he 0084 maad) was added

1Q%. ofnA o
toa s‘ggﬁ%@u&ga?q%%ge% 24‘1’)’% gﬁ%gﬁr{igg% T @ (9% %40 °C under
nltrog{e(irhO]/SﬁérCZBmﬁmrtHS ré&alo@ndaslﬁbeacr&adawﬁhabﬁﬁafddoameous NH,4CI and
14 according to Exanple 1

extragt@ggmﬁg@bg@h@/%gr@j% /prmbined Fextracts \?/terepdrled (r\\fgsm) filtered and

concentrated in vacuo. Purification of the residue by preparative thin layer
chromatography (5% MeOH/CH.CI,) afforded 10.6 mg (41%) of the desired ester.

Step 7. Saponification to give 22

[00142] Aqueous lithium hydroxide (1 N, 0.1 mL) was added to a solution of ester
from step 6 above (8.8 mg, 0.02 mmol) in THF (0.2 mL). After 1 h at rt, the reaction
was acidified with 0.5 N HCI (1 mL) then extracted with CH2Cl, (3 x 7 mL). Combined
extracts were dried (Na,SO,), filtered and concentrated in vacuo to afford 8.2 mg (99%)

of compound 22.

Step 8. Compounds 25a and 25b
[00143] Compounds 25a and 25b are prepared from compound 22 according to
Example 1, step 5.

Example 7
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Schene 3 TPAP, NMO 4A nol. sieves CH2A 2 11. RwX,
THF 2. LiOH, THF Exanple 6 Step 1. Arylation of 1
W 000gi1$2888.7 WO 2009/ 132088PCT/ US2009/ 041389 [ PO1/BR3009/041389

Step?gI rflé_rfar}gg{a@%{%g\ﬁit%%'tg%i\% theeder o7p4 ) 10 1.4-dioxane

[00144] Isopropyl magnesium chloride (2.0 M in THF, 31 L, 0.062 mmol) was
added to a solution of aldehyde 21 (20.5 mg, 0.055 mmol) in THF (0.4 mL) at— 40 °C
under nitrogen. After 35 min, the reaction was quenched with saturated aqueous NH4CI
and extracted with CH,Cl, (3 x 7 mL). Combined extracts were dried (Na,SO,), filtered
and concentrated in vacuo. Purification of the residue by preparative thin layer
chromatography (5% MeOH/CH.ClI,) afforded 5 mg (22%) of the desired ester.

Step 2. Saponification to give 23

[00145] Aqueous lithium hydroxide (1 N, 0.05 mL) was added to a solution of the
ester from step 1 above (3.1 mg, 0.007 mmol) in THF (0.15 mL). After 1 h at rt, the
reaction was acidified with 0.2 N HCI (1 mL) then extracted with CH2Clz (3 x 7 mL).
Combined extracts were dried (NaxSO,), filtered and concentrated in vacuo to afford 2.5
mg (86%) of compound 23.

Step 3. Compounds 26a and 26b
[00146] Compounds 26a and 26b are prepared from compound 23 according to
Example 1, step 5.

Example 8
Step 1. Grignard reaction with 21 to give the ester of 24
[00147] Benzyl magnesium chloride (2.0 M in THF, 14 uL, 0.028 mmol) was added
to a solution of aldehyde 21 (9.6 mg, 0.026 mmol) in THF (0.3 mL) at — 40 °C under
nitrogen. After 45 min, the reaction was warmed to 0 °C. After 25 min at 0 °C, the
reaction was quenched with saturated aqueous NH4Cl and extracted with CH,Cl, (3 x 7
mL). Combined extracts were dried (Na2SQ,), filtered and concentrated in vacuo.
Purification of the residue by preparative thin layer chromatography (7% MeOH/CH,Cl5)
afforded 3.3 mg (28%) of the desired ester.

Step 2. Saponification to give 24

[00148] Aqueous lithium hydroxide (1 N, 0.05 mL) was added to a solution of the
ester from step 1 above (2.4 mg, 0.005 mmol) in THF (0.15 mL). After 2.5 h at rt, the
reaction was acidified with 0.2 N HCI (1 mL) then extracted with CH2Clz (3 x 7 mL).
Combined extracts were dried (Na»SOy), filtered and concentrated in vacuo to afford 2.2

mg (98%) of compound 24.

Step 3. Compounds 27a and 27b
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by a sol ution of
1- (4- met hoxybenzyl oxynet hyl ) - 4- br onobenzene (16: for
Wsymhm'szs see U. S Patent No. 7,091, 231, i ncPCPUSHDLC41389

refe nce 6 wer e ded ..
10014805 Siombol GO 378 411 redprepRrap L oampoigy 24 “6gording to
ExanEWQH)QeBQ?(dba)3 (463 nmg, 0.51 mmol) and 052003 (3.2
.82 nmmol ) via cannula. The reaction m xture was
Sch ed with nitrogen and then heated at reflux for 22
he reaction mxture was allowed to cool to rt then

f I Ot hrough celite, washing wt %I 2, and the
o fil te WAB co -ef rat dth va uo. |f| EMFI on of ppq
%\jg{/ esidue b O aph on si I| HzCIz 1,0

dip%25% Et OAc/He rad| e t fof orde 1&0 g
(30% of deS|re8 Step 2. Depréte tion of
8 to give 18 [00137] HFopyrl dine (5 was 9dded to a

solution of silyl ether 17 (1.38 g, 3.03 nmol) in MeCN
(15 nL) in a plastic bottle at 0 C. The reacti on was
stirred at 0 C for 3 h, then was quenched with
saturated aqueous NaHCG3 (250 nL). The mi xture was
extracted A t EtOAc (3 x 100 nL). The caomined

extr ts V#shed with brine (100QnL) n dri ed

(Na2 Itered and concentrat ed Nvagto.

Pur i tl@n f\ heoreS| due®by flasHh Iu%o
chromat or a hySon siTica gel (1°)/03% M3 12

gr adi ent) orde® 464 ng (45% of desi red36I cohd! 18.
Step 3. Al ation of alcohol 18 to give I

[ 00138] Pot assi um hydride (44 ng, 1.10 mmol) and
18-crown-6 (365 ng, 1.38 mml) were added sequentially
to a solution of alcohol 18 (315 ng, 0.92 muel)yiidir, EEB, THF
(4 M) at 0 C. After 1 h at 0 C ethyl

5- chl oronet hyl f uran- 2- car boxyl ate (0.28 niL, ZBamllme)ase
was added and the reaction was allowed to 4 Rye{CHsC
After 22 h, the reaction was quenched with'0.5 N HCl
(20 n.) and extracted with EtOAc (3 x 25 nL). Conbi ned
extracts were washed with brine (50 nL) then gxied
filtered and concentrated in vacuo.

f the r sho
zL/NKS( mat ogr aphy on sil ﬁaggte?“(%%%?a& nekEt OAc
gr adi af f orded 148 JargcH,38¥+ of d ech_prgdict
%p/gﬁ%gﬁ\at/\p\e deprotection of 19 to Y v& 26  a d 21
[00139] 2 Di chl oro- 5, 6-di cyano- 1, 4- benzoqui ngne PDDQ
82 nB2 0. 36 gwob) was added to a mxture of 34 (143
ng, 0.29 nmo )R=N0\0H2012 (4 m) and water (0.2 ni).
After 3 h, tic ilngjcated that starting materi al
remai ned and another portion of DDQ (82 ngy, 0.36 nmol)
was added. After a furth%,gé%# the reaction was
quenched with WD 2009/1 US2009/ 041389
StepSatAlky?lIaﬁ@h aﬂwwgwdazm (20 nL) The m xture vvas

tracted with Et0OAc (3 x 20
[00159]t r aRPESHIMEN YRR MY, dr?»&]@m‘(lqlo) aﬁd)1 &W@W%@ (426 mg, 1.73

mmoll(gurl ?%)dedféeqhﬁﬁﬁﬂﬁeg EQNEERbF ?fc F?Tg 1.15 mmol) in THF

icatron o ue by
(5 mlgrat@nd.ogftephyh a0 8C) a salugieh o(f @hﬁﬁy% Bhbmﬁett@*tﬂﬁbaene-z-

carbhyfn 481 i 2010 i) 1 TrGdRy Bl Was SAPRRHAA 5280 the

r e e
reactfoﬁr\){é%téltl)&}#gd fchd ﬁ%g@g‘t% Iﬁ%é_rlgtéﬂéﬁ tI(% ghglfy%%ys@fowed startlng material

rema'(%El%AraﬁtharI pl@thpd@f:k(ﬂ (20 mg, O. 50 mmol) was added and the reaction was
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Step 5. Oxidation of 20 to give 21 [00140] Mol ecul ar
sieves (4A, 3 ny), 4-nethyl norpholine N-oxide (12.6
wWorg09a32bgs ol ) and tetr apr opyl ammoni um per r ut PETYEE09/041389

noateefatd . AHSAPLLAERO 36 (2o SHOY) WGGPRSHANY oFAngaesti 0.5 N

HCI ({zé n5|_)nér)d éktrddted Nither 1AL (8 ﬁ25trﬁr§) f@aﬁib'ur@a @it?ﬁdﬂé Rer8$vashed
Itered through celite, washing w 2 (5 nm).

with blrl’f@ (60 MEhthendrisc OvaxS4) Hilteded and@@ucenmdflm yacu@n Purification

of theliesil G Fe co L BvE WD RPBreRyY Sary R (65% FipAdigrane -

EtoAgf 9H¢¢erqf§ﬁm@daioéemgc@9% -of He8Ref ; gr&hjcg pard reaction
0 give the é&ster ‘of 22 [00141] Pentyl

Step ﬁa%ﬁgéﬁ&é@ @%ﬂﬁté&o%f%'\{b d\/{ge%ng%?o L, 0.064 mmol)

sol ut1on of e 21(21 7 ny, 0.058
[00151}ol ) DDA (EHFMEO040nojnad) was 4dded maernlxtureraf@&(%Aﬁg,e(D 20 mmol)

in CHafiada oL ARl oelh Pla: SHShA BN ecPatfor was Suenched with
saturS5RAAIROUSNAIICTS (15neL ) HrLEXtNAEP Wth EFOAL & >€95§ﬁ9 Comblned

concentrated in vacuo Purlfl cation of the resid

extrapisepercavasred Wit briag ¢40 ohlr)dhen gied dha$6%, lfxﬁewevdcamqr)centrated

in vadlid. 2b{ifkatBn e eslods B oBbodBBNG ERAIGRs S haiodisithy (5%
MeOhX@lﬂgmbﬂ@ﬁdraealmm Ag L0 MBSF Asisiast 200ar :a@lzuhngz% of aldehyde
ester fromstep 6 above (8 8 ng, 0.02 mol)

30. (0.2 nm). After 1 h at rt, the reaction was aC| dlfled
with 0.5 NHC (1 n) then extracted with CH2A 2 (3 x
Step 3. riErjgnapd meacte with 38do giveethe epterdl 3Na2504), filtered

001 SERFD5 858 R B S 2 %0 PR T s acea

to a SORITRALTAIdEHR eaGUj(’fZ“ﬁll‘hfaOQ)Zg PPRS| Bith THE'(DMV\%Hﬂﬂ 492C under

according to Exa , Step 5

. anpl e
nitrogeno Afig208 sptie tﬁzv@og/vmsl@wcaeép/vlih sajurafedragiucers NHh¢! and
f lg
onratlel B hCH 45; LIRS e e el R g BPBLNKIS0. fteres ana
conceW&Eated in vacuo. Purification of the residue by preparative thin layer
chromatography (5% MeOH/CH,ClI,) afforded 4.8 mg (37%) of the desired ester.

Step 4. Saponification to give 31

[00153] Rabbit liver esterase (134 units/mg, 1 mg) was added to a solution of the
ester from step 3 above (3.6 mg, 0.008 mmol) in MeCN (0.1 mL) and pH 7.2 buffer (2.5
mL). After 16.5 h at rt, the reaction was diluted with MeCN (7 mL) and concentrated in
vacuo. The residue was suspended in CH2Cl, and filtered through a cotton plug. The
filtrate was concentrated in vacuo to afford 2.0 mg (57%) of compound 31.

Step 5. Compounds 32a and 32b
[00154] Compounds 32a and 32b are prepared from compound 31 according to
Example 1, step 5.

Scheme 5
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added to a solution of al dehyde 21(20.5 ng, 0.055
mol) in THF (0.4 nL) at - 40 C under nitrogen. After

W@ 2007182088 he reacti on was quenched wi th sat ur aP€mrus2009/041389
aqueous NH4Cl and extracted with CH2Cl2 (3 x 7 nL).

o Co ed®¥8racts were dried (Na250 fiPf¥Ped and ppq
X trated i VEEUR" Pl £ cat t pe.resi due by——
reparative thin |aysc chromatofyr dphy (Olg CH2 CE£2HCla. H0
arrforded 5 ng (22% the desired ester. ™St 5D 2.

poni fication orve 51 00145] Aqueg? [it@ium

hydroxide (1 N, 0.05 nLd was added to sol ution of
the ester fromstep 1 above (3.1 ng, 0.007 mmol) in
THF (0.15 nL). After 1 h at rt, the reaction was oH

o & Fted wth 0.2 N HC lérlm_ t hen extracted. wih
2 (3 x 7 n). 'ConBMeddE Skt act s wer dri
{k/"‘kg/NaZS filteredapgrcohesiidated in o afbAfqrd
O AL S
co

. ¥~of compoupsid3cHBep 3. Conpoupds 26a and oy

26b [0014¢] Conmpounds 26a and 26b are prepared Trom
ound 23 according to Exanple 1, step 5. Exagie 8°

St 1. Gignard reaction with 21 to give the e r of

24 [00147] Benzyl magnesium chloride 2.0 Min THF, 14

pL, 0.028 mvl) was added to a | dehyde

21(9. 6 nd,Cl@B26sNARBICk in T at - 40 C under

nitrogeﬂ.—?f—Wher s warnmed to O
C. After 25 niritat” 0 C, the

ed wth
saturated aqueous NHACl and extracted w ih CHUO 2 (3 rXon
7 m.). Conbined extracts were drie 6Na2 04),

Q

filtered
and concentrated in vacuo. Purification of the resiﬂﬁéT:E
by preparative thin | ayer chromatography (7%

MeOH CH2C12) afforded 3.§¥n8H£230 of the desired

ester. Step 2. Saponific PEIP'e gi ve 24

Stephowg;ﬂbm«@pwé gheizgn hydroxide (1 N, 0.05 ) was
added to a solution of the ester fromstep 1 above
[00155]. 4 RetassiugoByaenids (16 moTORY mMs) wa added éo azsaiutioraef alcohol

18 (1920 A5 30000 W BRI 47l Al iiel-cfovin-6 (114

mg, (843 hanbdly, pétassidim ivdideNaahg4) .03frhhioty &t ardlution of methyl 3-
concentrated in vacug to afford 2.2 ng

chlorGBREBIRRERa1e K219, OB HRIE B5 (Gadnenperapsided sequentially.
The %99@54%9%8%6%%\%% 4 38%er 19 h, the reaction was quenched with 0.1
N HCI (10 mL) and extracted with EtOAc (3 x 10 mL). Combined extracts were washed
with brine (15 mL) then dried (Na2S0O,), filtered and concentrated in vacuo. Purification
of the residue by flash column chromatography on silica gel (20% EtOAc/Hexane —
EtOAc, gradient) afforded 23 mg (14%) of desired product 33.

Step 2. Oxidative deprotection of 33 to give 34

[00156] DDQ (23 mg, 0.10 mmol) was added to a mixture of 33 (23 mg, 0.047
mmol) in CH2Cl> and water (20:1, 0.25 mL). After 3.75 h, the reaction was quenched
with saturated aqueous NaHCOs (10 mL) and extracted with EtOAc (3 x 7 mL).
Combined extracts were washed with brine (10 mL) then dried (Na;SO,), filtered and
concentrated in vacuo. Purification of the residue by preparative thin layer
chromatography (80% EtOAc/Hex) afforded 13 mg (58%) of aldehyde 34.

37



[00149] Conmpounds 27a and 27b are prepared from
compound 24 according to Exanple 1, step 5. Schene 4
weze@nps®s® Step 1. A kylation of 18 to give 28PCT/US2009/041389

0915 t hydpid 8 | d
Step o GIIad cogohst WY 34 99N Gie e b & Mided sehuent i al Iy
[001573 a p@fhtyt m@gneélum @@wbe@ o(mﬁ It D oé% Iﬁogﬁglfmrryedm wiEadded to
a SO|lﬂileh<D calaemydeyB4 Ki Zbﬂlrmgueo 234 mmbbxny ITértFe(C( 439 ) - 40 3% under

nitrod B Afteyn i foelrRaBlon WBS iEfed Wi "t 85e0 0 NE.Cl (7 mL)

and exnakieri witls e, gﬁvtmng OBidinad extrimas Wede dABAYRErSO,), filtered
portion of KH (2 , 0.50 mml) was added and the

and qo@ﬁ@ﬂlir@Wd\Aﬁé’aCV@ E’@Iﬂﬁqutmfstber £sidpedy/ apasivedaindayer
0
oortgB i B Fis i S Fatrob 88 & FRFCHER AP 8 B cror

, nmbi ned extracts were washed with
Step f %%é) %@ ﬁtw@ﬁ ied (Na2SO4), filtered and
[00138]nCeRAbIsit Rebrigbtaracs @1 3Puhlt§ﬂT€gat1l 19Q) Wastdwdﬁetﬁlajsl(ﬁu@dn of the
fl'ash col utm chromat o 9 on silica
g‘? dv &R

ester fapasiaseX aReve( DAY pl)dm Mﬁ@l’éd f-h@n@ phvy 20puffer (2.5
mL). ggise{rg%gp 8L Hg Rre g]@%r?%gl@ %ﬂﬁ@\ﬂé@ﬂ?@ﬁ%&ﬁ& b{?ﬁ‘ce‘ﬁtrated in

vacuadPerifitation aaﬁthteuteadoé b&&)réﬁﬁre:tme tI&nZ@yenrrHr%mlatbnglﬁl@ B%
mL) and water After 4 the reaction
MeOb@;H@ gde Qﬂtfh )TL%JQCO&@R@%:WBI—COB (15 nm.) and

extracted with EtOAc (3 x 25 nmL). Conbi ned extracts
Step weleornpeteds 362 ANE3GMe (40 L) then dried (Na2504),
|t r u
[001 dr]e f(géﬁgggﬂg)%/ %grgga'?\tadr%bleg%é ﬁreﬁ%?#bgfrgﬁ E%r%%ﬁ@ﬁdogg a?:&ordlng to
Exan(déol Meeid 3°H2C12) afforded 14.4 ny (19% of al cohol 29
and 16.2 ng (22% of al dehyde 30 Step 3. Gignard
reaction with 30 to give the ester of 31
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[ 00152] Pentyl magnesi um brom de (2.0 Min Et20, 22 pL,
0.044 mmol ) was added to a solution of al dehyde 30 (11
woo9a3Ne® mol) in THF (0.2 L) at - 40 C undR€T/US2009/041389
Sch nitrogen. After 1.5 h, the reaction was quenched wth
_%g_éc 2 rated aqueous NHACI and extracted with CH2O 2 (3 x
7 m.). Conbined extracts were dried (Na2504), filtered
and conceqtrated in vacuo. Purification of the resi

y plepkrabive thin | ayexchsomatography (596 R

CH2C af forded -8 g (3799 _Of the ¢

0 . @aponifliﬁﬁfg@ﬂerf@?gwe 31 [ 60133] Rabbyt\ OH
liver esterasg (134 units/ng, 1 ng) was added 0 a~ 'S
solutigp of the ester fromstep 3 above (3.6 ny, 0.008 ©
mol) 1tn MeCN (0.1 nL) and pH 7.2 buffer (2.5 niL).
After 16.5 h at rt, the reaction was dil uted Wy MeCB7
(7 m.) and concentrated in vacuo. The residue was
suspended in CH2Q1 2 and filtered through,a got¥sfY 38
plug. The filtrate was concentrated in vacuq t, r(%tﬂforgg

ds 3
40

2.0 nmg (57% of conpound 31. Step 5. Conpou a an
32b [00154] Conmpounds 32a and 32b are prepar ad «fhgiom
conmpound 31 according to Exanple 1, step 5. Schene 5
WO 2009/ 132088PCT/ US2009/ 041389 QHCH

0 /@R
1. CICO,EL, EtzN, CH,Cl, &N\/
7 N\
O\/%(O%R
O

2. RCH,CH,0H

n-butyl 41 a R=OH
b R=N
n-hexyl 42 \/}3
R =
n-propyl 43
ethyl 44
Example 11

Step 1. Grignard reaction with 30 to give the ester of 37

[00160] n-Butyl magnesium chloride (2.0 M in THF, 41 uL, 0.082 mmol) was added
to a solution of aldehyde 30 (20.2 mg, 0.054 mmol) in THF (0.1 mL) at — 40 °C under
nitrogen. After 1 h, the reaction was quenched with saturated aqueous NH4Cl (10 mL)
and extracted with CH2Cl, (3 x 7 mL). Combined extracts were dried (Na2S0O.), filtered
and concentrated in vacuo. Purification of the residue by preparative thin layer
chromatography (5% MeOH/CH,CI,) afforded 12.3 mg (53%) of the desired ester.

Step 2. Saponification to give 37

[00161] Rabbit liver esterase (134 units/mg, 1 mg) was added to a solution of the
ester from step 1 above (11.2 mg, 0.026 mmol) in MeCN (0.1 mL) and pH 7.2 buffer
(3.0 mL). After 19 h at rt, the reaction was diluted with MeCN (10 mL) and concentrated

in vacuo. The residue was suspended in 5% MeOH/CH.CI; and filtered through a
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OH Exanple 10 Step 1. Alkylation of 18 to give 33
[ 00155] Pot assi um hydride (16 ng, 0.39 mmol) was added
W(Dmoallmkzuti on of al cohol 18 (112 rrg, 0. 33 mmP()T/Uszoiﬂmmw

cotiofy . i el s P atadh gom 10 gii Wi b A Br

compaRhdtdzon of nethyl 3- chloronethyl benzoate (121 no,
0.66 nmol) in THF (0.5 nL) were added sequentially.

h ldapved to warmto rt. After 19 h,
Step 3 W@Q@Wﬁ“ﬁ?”gﬂﬁched with 0.1 N HO (10 ni) and

[0016%]t r acompounds 4&a @hd 41 areltrepbyed ftombéorepownd BA@csording to
E vvl?r V\% d wwth brine (15 nL) then dried (Na2504),
XaMyi¢ {'ePE® And concentrated in vacuo. Purification of
the residue by flash colum chronat ography on silica
gel (20% Et 0Ac/ Hexane Et BXamRleda@ ent) af f orded 23 ng

Step 1 o g PERCcr B 384G e e 8 8300 (23 mw, 0. 10

[0016_‘311)I )nmybmggdemurrabnggmdar(é .0d¥1 |G:E)t;((2,310®r LOO;EO?rrr]lmu:b) Was added
0H201 :

to a sollatont Qe B 19 11034 famah iy T B 2 a0 under

nitrodeh0 Afkdr A%, & F@é&l@ﬁ wid SudddRe \)(n@n éatﬁréﬂeﬁ aq@%@ﬁé n&dg,cl (10

extracts were washed wth brine (10 then dried
mL) E(Na@ﬁrmﬁed WItht(éHzQIz & 7cm|h¢eﬁlqrrdmeeld entraetslmere dried (Na;S04),

e 5T B Bl B R i e
chrorﬁét@gm A Mé@l@@%l})ﬁﬁﬁ@é’@%@ﬂ@%ﬂ%‘)@&ﬁe abgﬁecfﬁ ester.

Gig reaction wwth 34 to give the ester of

Step POEmanrativh tggg;éegg um bromde (2.0 Min Et20, 50 pL,
0.10 mmol ) was added to a solution of al dehyde 34

[00164]2. 4Ralbit tivayBstenase 134 UMM . 11mg) yastaddedio@ soidion of the

ester Jigt, SHECL BRVE LA a9 P oG tRR(ERENOY BH 72 bufer 3.0
mL). QH?éEH% K &t &, theMehctié® WAsAId X Wit MSCNEN O ral ) &8H concentrated in

Na2504) , filtered and concentrated in vacuo.

vacuguf heiredifile wast suspendediin o MeQiisd4aCdz antfiltered thegugh a cotton
plug.g’fﬁ%ﬁ@ladéési Sg% égﬁé%%%%%% aﬁg ooﬂj%jg (?8766)”& éo?ﬁ’;{gund 38.

Step 3. Compounds 42a and 42b
[00165] Compounds 42a and 42b are prepared from compound 38 according to
Example 1, step 5.

Example 13
Step 1. Grignard reaction with 30 to give the ester of 39
[00166] n-Propyl magnesium chloride (2.0 M in Et20, 92 uL, 0.18 mmol) was added
to a solution of aldehyde 30 (22.9 mg, 0.061 mmol) in THF (0.12 mL) at — 40 °C under
nitrogen. After 1.75 h, the reaction was quenched with saturated aqueous NH4Cl (10
mL) and extracted with CH2Cl> (3 x 7 mL). Combined extracts were dried (Na2S0O.),
filtered and concentrated in vacuo. Purification of the residue by preparative thin layer
chromatography (5% MeOH/CH,CI,) afforded 13 mg (51%) of the desired ester.

Step 2. Saponification to give 39
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Step 4. Saponification to give 35 [00158] Rabbit Iiver
esterase (134 units/ng, 1 ng) was added to a solution
wotomwhaoest er fromstep 3 above (7.4 ng, 0.017PamDE009/041389

CN (0.1 L d.pH 7.2 buff 5. m). At 8 h
RabblfTIVEE SSEfast Bt St s R aaUed, <els e g agter from
step £@B6GE({ @Beﬁ? ' @oszewﬁao|)ﬁwémqqol1%w§na@)ﬂ 7 O R é@)o mL).

preparative [ ayer "chr omat ogr ap MeOH CH2C12

After aﬁfh)abré,dhg raaﬂtg)r( wasidilgtedowitp MateN 16155 ﬁﬁt)eﬁcmdsconcentrate in vacuo.

The R S SRR % MRt BEr A ER P2 e i # 8Bton piug.

The fir & Voas cM&@%dﬁQ&ﬁiﬁB&Uéﬂ@@@@/@m}?@@m&@d 39.
n- but yl 37 n-hexyl 38 n-propyl 39 et hyl 40

Step 3. Compounds 43a and 43b

[00167] Compounds 43a and 43b are prepared from compound 39 according to

Example 1, step 5.

Example 14
Step 1. Grignard reaction with 30 to give the ester of 40
[00168] Ethyl magnesium chloride (2.0 M in Et2O, 24 yL, 0.048 mmol) was added to
a solution of aldehyde 30 (5.8 mg, 0.016 mmol) in THF (0.1 mL) at — 40 °C under
nitrogen. After 1.25 h, the reaction was quenched with saturated aqueous NH4Cl (5
mL) and extracted with CH,Cl, (3 x 5 mL). Combined extracts were dried (Na,SO,),
filtered and concentrated in vacuo. Purification of the residue by preparative thin layer
chromatography (5% MeOH/CH,ClI,) afforded 2.5 mg (40%) of the desired ester.

Step 2. Saponification to give 40

[00169] Rabbit liver esterase (134 units/mg, 1 mg) was added to a solution of the
ester from step 1 above (2.8 mg, 0.007 mmol) in MeCN (0.1 mL) and pH 7.2 buffer (2.5
mL). After 17 h at rt, the reaction was diluted with MeCN (10 mL) and concentrated in
vacuo. The residue was suspended in 5% MeOH/CH.CI, and filtered through a cotton
plug. The filtrate was concentrated in vacuo to afford 2.7 mg (99%) of compound 40.

Step 3. Compounds 44a and 44b
[00170] Compounds 44a and 44b are prepared from compound 40 according to
Example 1, step 5.
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CH n-butyl 41 a R= OHb R= 1\I'i n-hexyl 42 0 R=
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Example 15
Step 1. Oxidation of 45 to give aldehyde 46
[00171] Dess-Martin periodinane (1.63 g, 3.83 mmol) was added to a solution of
alcohol 45 (1.43 g, 3.48 mmol) in CH,Cl; (12 mL) at rt under nitrogen. After 1 h at rt the
reaction was quenched with saturated aqueous NaHCOs3; and saturated aqueous
NaHSOs (1:1, 100 mL). The mixture was extracted with CH2Cl2 (3 x 150 mL). The

combined extracts were dried (Na2SQ,), filtered and concentrated in vacuo. Purification
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n- propyl 43 et hyl 44 Exanple 11 Step 1. Gignard
reaction with 30 to give the ester of 37
wQ 0@248J08s But yI magnesi um chl oride (2.0 Min THET/US209/041389

of thel(O rLﬁlogjeglgyz flmgﬁuﬁgﬁg%@q%ﬁp M%%l %lit_caa @t/o E\A%ﬂ@lﬁ%ﬁ&aﬁorded
915 rﬁg‘(@E%?Bfth‘éfG@élreH Adehfte 4gaction was quenched with
saturated agqueous NH4 (10 nmL) and extracted with

Step ?@%%Xge%apoﬁ o'f”hhéo %élﬂ@ﬁe gstracts were dried

concentrated i n vacuo.
[00172]r i f ThaTebbe oéagere (6 Esiidod HFy, 4086 palr, & 4F enrhbl) wasadted to a

o S GBS RSA BUE D18 - A 538 mrosen
After 3t at — 40 °C the reaction was quenched by addition of aqueous 2 N NaOH (1.65
mL) and stirred vigorously overnight with the addition of THF (15 mL). The mixture was
filtered through celite, washing with excess EtOAc. The filtrate was concentrated in
vacuo. Purification of the residue by flash column chromatography on silica (30% —
50% EtOAc/Hex) afforded 254 mg (38%) of the desired alkene 47.

Step 3. Metathesis reaction of 47 to give alkene 48

[00173] Benzylidene[1,3-bis(2,4,6-trimethylphenyl)-2-
imidazolidinylidene]dichloro(tricyclohexylphosphine)-ruthenium (Grubbs’ catalyst, 2nd
generation, 48 mg, 0.057 mmol) was added to a solution of alkene 47 (230 mg, 0.56
mmol) and methyl 5-allylthiophene-2-carboxylate (preparation 3, 206 mg, 1.13 mmol) in
CHxClI2 (3.0 mL). The reaction mixture was heated at reflux for 4 h. The reaction
mixture was cooled to rt and more catalyst (48 mg, 0.057 mmol) and methyl 5-
allylthiophene-2-carboxylate (100 mg, 0.55 mmol) were added. The mixture was
heated for 18 h longer at reflux then cooled and concentrated in vacuo. Purification of
the residue by flash column chromatography on silica (5% — 50% EtOAc/Hex,
gradient) afforded 100 mg (32%) of the desired alkene 48 along with 130 mg (57%) of
the starting alkene 47.

Step 4. Oxidative deprotection of 48 to give 49 and 50

[00174] DDQ (58 mg, 0.26 mmol) was added to a mixture of 48 (130 mg, 0.23
mmol) in CH,Cl; (3.1 mL) and water (0.16 mL) at O °C under nitrogen. After 45 min, the
reaction was quenched with saturated aqueous NaHCOs3 (40 mL). The mixture was
extracted with EtOAc (3 x 30 mL). The combined extracts were washed with brine (25
mL) then dried (Na2S0O.), filtered and concentrated in vacuo. Purification of the residue
by flash column chromatography on silica (50% — 75% EtOAc/Hex, gradient) afforded
28 mg of an inseparable mixture of starting material 48 and ketone 49, and 63 mg
(62%) of the desired alcohol 50.

Step 5. Saponification of 50 to give 51
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[00161]) Rabbit liver esterase (134 units/ng, 1 ng) was
added to a solution of the ester fromstep 1 above
W@ 209232088 0.026 nmol ) in MeCN (0.1 nmL) and pHPGT/RS2009/041389

ff 3 nL). After,19 h at rt he reacti.on S..
roo1731; Teabil Préhstaieps 6134 fini e, bl s GeK 5 palition of ester
0 (3 O £ S P L) atager 100 a
rt, thecegactan wasgdiluted withl MeaNe(8wak ) sod cencentraigdiim vaekaio The residue

was §ls58hfled In {o FRpBE AR ARTLAREC HipughiPeplion PIBE B riate

was doreenaarseonnacidd teaterd 3 mmyq8Exaaicembountied 5.
Exanple 12 Step 1. Giignard reaction with 30 to give
Step Bh@&ﬁE{)&ﬁndﬁg 538 ah83293] n- Hexyl magnesi um brom de (2.0
Min 20, 100 L, 0.20 nmmol) was added to a sol ution
[00178] al Qeimpaendd 5Ra4nd 9P a® pepanechirpm eormppund 51 acaoiding to
t - 40 under nitrogen. After 1.5 h, the reaction
Exam@%1qﬁt§|‘?§§1ed wi th saturated aqueous NH4Cl (10 nlL) and
extracted with CH2A 2 (3 x 7 nmL). Conbi ned extracts
were dried (Na2504), filtered and concentrated in
Schehfego. Purification of the residue by preparative thin
— Tayer chromatography (5% MeOH CH2C12) afforded 16.3 ng

(54% Phe desired ester. Jtep 2. Saponification to
Ogiv ] Rabbi t; I'i e (134 units/ng, 1
ngy s added to a sojluti of the ester from&tep 1

dbove ( nmg, 0.028 ) inMCN (0.1 nl) cajad Hpdd 7. 2
N -Pl). Afte ats T4 he reaction was

di luted with MeCN (10 nL) and cowrcentrated in vacuo.
The r48i due wassessspended 1495% MeOH CH2C12 and
filtered through a cotton plug. The filtrate was
concentrated in vacuo to afford 11 ng (87% of
corrpound038. Step 3. Conpounds 42a and 42h
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Example 16
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[ 00165] Conpounds 42a and 42b are prepared from
conpound 38 according to Exanple 1, step 5. Exanple 13
WEL@P/ 1312088y i gnard reaction with 30 to give theP€FURI00D041389

9 166 [ hlorid 2.0 Mi Et 20,
Stepg C&?f_g rhgf ﬁ%n@gggéggmtg aoglol 3t |(on of Ialndehyde
[001731(] (23p8 M5 iy, QﬁGZﬂﬁﬁhél‘}WésTéd%eboto]tﬂe hikt A of efHr48 and ketone

under nltrogen After he reaction was

49 (6fuege AdH 2ol siat GirzCle @ndguaien 2NHATR5(m) alrposmiemperature

undeCibBEhT At 1B Soke eabiof was knchB Rl safithés Bhteous

NaHGO$ ® mLBurTHel radirenwgé ektngctee sithuEtdWc [B RBanha).i Yee tcbmbmed
| ayer chromato raph r(éS% MeOH CH2C12) afforded 13

extra@tMN?rﬁolya%TeOt\N h gEise (ednlesthen drisddhlazsSOgh figaread ard P@rrhcentrated

kR g O Ao o
EtOAsHen)iafforddd t lemes(28FP% fofaesite keforebede (10.8 ny,
0.026 mml) in MeCN (0.1 nL) and pH 7.2 buffer (3.0

Step QL)CIXd% &fatioh &f 49 to §ive leBeerrg3act i on was diluted with
and concentrated in vacuo. The resi due

Ve
[0017&s sé@'k%hld’é@ﬂ eargon NEO Mt d1pghwasiaddedite @ saluiiayef alkene 49

t
(1.5 G816 SRR o TV RGOS 85, ATVIEBLERERTGLMAIRTIR, tlabisned
by evéaaalatgja%beﬁlmg%ﬁ'ﬁh deogum(@&) éE)f:(]d tramba:rlb’ﬁlbnanﬁtusree/w stitred
co accordi ng, to Exa .
undetd BRIPEN OANTEEn. Aker g g, e EPBHORTIHU5D Wes Tyete through
Lt I
o O SR B RN iy et o
(86%abtidbyickr 88te 538 ng, 0.016 Mol ) in THF (0.1 nL) at -
40 C under nitrogen. After 1.25 h, the reaction was

Step G Sapvrdioatibh dseuo@\misaqueous NH4AClI (5 nL) and
extracted with Conbi ned extrac

[00173r e %@b*@a“m@g@@fe (ﬁé‘ﬂ PBF%/H‘QaﬂdebW@érﬁqd&F‘etQ 4 plition of ester
53 (1\@ ormt og)t ?/GE\IS A)hﬁ/g{d'l—v%g%gyz B??or edhg_63 Wite 23 h at

rt, the( mmonfwasrmuxﬂed; Mnted\/le@Ne(rIO St ppn@ coSefm:tratéd dravacuo. t76he residue
was s%spenéed in 10% MeOH/CHCl; and filtered through a cotton plug. The filtrate
was concentrated in vacuo to afford 1.2 mg (95%) of compound 54.

Step 4. Compounds 55a and 55b
[00180] Compounds 55a and 55b are prepared from compound 54 according to
Example 1, step 5.

Scheme 9
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[00169] Rabbit |iver esterase (134 units/ng, 1 ng) was
added to a solution of the ester fromstep 1 above

W@ 2009/182988 0. 007 mMmol ) in MeCN (0.1 nlL) and pH FCRUS2009/041389
buffer (2.5 nlL). After 17 h at rt, the reaction yas

diluted wiffh MeCN (10 nL) and concentrat ed i n_vdcuQq
Theo re e~ Was suspendegdviiier «a&besMe0H CH2 126*3{)\/\
fil throughacottﬂﬁﬁ;ﬁﬂﬁ[gﬁﬂheflltr NE ,»

con tbt d\ novacuo to afford 2.7 f 7
conpound 407 ep 3. Conpounds 44a and 44h [00170ﬁ
Corrpounds #4a and 44b are prepared from corrpouq‘id6 40
according'to Exanple 1, step 5. WO

2009/ 132088PCT/ U82009/ 041389 Schene Exanple 15 Step 1.
Oxi dation of 45 to give al dehyde 46 [(00171] Dess-Martin

peri odi nane (1C@§2E9Et3N?bH&$ mm!)) W/M a

sol ution of nmmol ) in CH2d 2

(12 ml) at rt uﬁd‘é*ﬂzCWP*ﬂrogen &&(\j@\; rt the

reacti on was quenched with saturate Deous RaHCCB

and saturated aqueous NaHS03 (1:1, 100 nB). The,

m xture was extracted with CH2A 2 (Z7x 150 rrL) %

conmbi ned extracts were dried (Na2504), flltered@ d

concentrated in vacuo. Purifi cat| on

2009/ 132088PCT/ US2009/ O4E§§ (7he reS| due by flash

col utm chr omat ogr aphy on SI 2% MeOH CH2C12)
[001&1]f orHebbidliverrast¢radey 154 uhhsr’mgsgl medl wals dededeo46solStiep of ester

53 (0F.mD! 1'48:21‘,3{ '|)?|81 @Egﬁ’@tﬁﬁﬁé)va}_dggﬁﬁﬂfbé%g%%ﬂf@ger 17 hatrt,
the re386H wWak @iluted with MeCN (8 mL) and concentrated in vacuo. Purification of
the residue by preparative thin layer chromatography (4% MeOH/CH,CIl,) afforded 1 mg
(17%) of compound 56. Compounds 57a and 57b are prepared from compound 56
according to Example 1, step 5.

Scheme 10
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solution of al dehyde 46 (677 ng, 1.65 mml) in THF (11
m.) at - 40 C under nitrogen. After 1 h at -40 C the

WO e@ot132088 was quenched by addition of aqueous PCINUBZN®MO41389
(1.65 nL) and stirred vi gorously overnight with

addigion of THF (15 nL). The xture was filtefed
i te, ymashi ng;vm@g(\c/eE{\Et OAco T @
trate was cenecentrat vacuo Purhf| g

the e by flash co |/' o
zL/\(iﬁ/gs‘%% 0AC/ Hex) afforded\/gl%%S% of the ° [ T

deS| red® aI ene 47. Step 3. Metathesis reactiop of 47
ve al kene 48 99 0
mlxtu[eOﬂ)d_z?s’Bir@mﬁlzyl i dene[ 1, 3-(lapter(euting dsterepmast hy(sipiee aiythy digstereomer)
i m dazol i di nylidene]dichloro(tricycl ohexyl phosphi ne)-r
ut heni um (Grubbs' catal yst, 2nd geperation, 48 » LIOH, THF
0. 057 nmmol) was added to a sol utixon of al kene 4 (280
ng, 0.56 nmol) and net hyl
5-al Iyl t hi ophene- 2- carboxyl ateo( preparation 3, 20% ny,
1.13 mmol) in 0H2012 (3.0 action m

was heated at reflux fofy 4 The reactl onom re was
cooled to rt and nore cdtal yst n? mrol y~\and
net hyl 5- allylthiophenes e (10 VO@(OH
mmol ) were added. The m xturg, was meated for 18521 0

| onger at reflux then coole nd concentrated in
vacuo. Purification of the residue by flash colum
chr omat ogr aphy on silica (5%09%EEFALCHEX, gradj &FEFELELN CHCl
af forded 100 ng (32% of the| deircedHat kene 48 [l o dQCHz(:HZoH
with 130 ng (57% of the sta tlong al kene 47. Step 4.
Oxi dative deprotection of 48 to[ give 49 and 50
[ 00174] DDQ (58 my, 0.26 gmm dtooa@/ukré\/\
of 48 (130 ng, 0.23 mol j~ H2012 (3. 1-
(0.16 nmL) at O C under Nt ogen! MAf ter 45
reacti on was quenched with satur&t d aqueous I\Ia
(40 nL). The mixture was exggacted wth £t0Ac (3 30
nm). The conbined extracts were washed wd-R~Qrine (25
m.) then dried (Na2504), filtered and concenPrated in
vacuo. Purification of the residue by flash col um
chromat ogr aphy on silica (50%5% Et 0Ac/ Hex, gradi ent)
afforded 28 ng of an in araB3 génxture of starting
material 48 and ketone R¥Se (62% of the
[001859S! IRk L& alkte ré@me%gﬁs& ggw%ké abhaatéd oR @ Weters 600
give 51° WD 2009/ 132088PCT/ US2009/ 041389 [ 00175] Rabbi t
HPLCB lr\sﬁiuwt@na@eylog:al\/\laherlss}a%@ PDAmpteotas andde\@hatman Partisil® 10

m20/538 c8heE 22 e keziooian it 4232280 TN wopaRGRHa0). 2using

60% Et@AéﬁHi:Q(t aspfheV\élﬁeﬂt' and adlow ridte bE OB & niTh,) thaist dlastereomer (59,

concentrated in vacuo. The residue was suspended

32.8 mgrkoial (a9 @egdpelitethat 5160eisd andtbe grcane dtaséﬁf epmeg (60 52.6 mg

entrated in vacuo to afford 3.0
total '%Fa %d4$rug%&gg@n%ggﬁﬁﬁbl Step 6. Conmpounds 52a and 52b

Example 19
[00183] Aqueous 1 N lithium hydroxide (0.05 mL, 0.05 mmol) was added to a
solution of faster eluting ester diastereomer 59 (2.7 mg, 0.0057 mmol) in THF (0.1 mL)

and the mixture was heated at reflux overnight. After 17 h, the reaction was cooled to
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[ 00176] Conpounds 52a and 52b are prepared from
conpound 51 according to Exanple 1, step 5. Schene 8
wWd200933208&abbit |iver esterase pH 7.2 buffer, QOP3IZNS2009/041389

rt, ac%ifiezdov%/l 10.&@]%@%9[—?@ (5 mL) and extracted with CH,Cl, (3 x 5 mL). The
combined extracts were dried (Na2S0O,), filtered and concentrated in vacuo to afford 2.5
mg (100%) of compound 61. Compounds 63a and 63b are prepared from compound

61 according to Example 1, step 5.

Example 20
[00184] Aqueous 1 N lithium hydroxide (0.05 mL, 0.05 mmol) was added to a
solution of slower eluting ester diastereomer 60 (2.8 mg, 0.0059 mmol) in THF (0.1 mL)
and the mixture was heated at reflux overnight. After 23 h, the reaction was cooled to
rt, acidified with 0.05 N aqueous HCI (5 mL) and extracted with CH.Cl, (3 x 5 mL). The
combined extracts were dried (Na2S0Q,), filtered and concentrated in vacuo to afford 1.7
mg (67 %) of compound 62. Compounds 64a and 64b are prepared from compound 62

according to Example 1, step 5.
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2. RCH2CH2CH S 540 o aR OHb R 1\1" KO

Exanpl e 16

WO 2009/132088 PCT/US2009/041389
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Examples 21
[00185] The two diastereomers (65, ~43 mg) were separated on a Waters 600
HPLC instrument employing a Waters 2996 PDA detector and a Whatman Partisil® 10
M20/50 column, 22 mm x 500 mm (Cat. No. 4232-220, Q.A. No. 3TA02D80). Using
55% EtOAc/Hex as the eluent and a flow rate of 15 mL/min, the first diastereomer (66,

16 mg) eluted at 69-75 min, and the second diastereomer (67, 19 mg) eluted at 80-88
min.

Example 22
[00186] Rabbit liver esterase (134 units/mg, 2 mg) was added to a solution of faster
eluting ester diastereomer 66 (16 mg, 0.036 mmol) in MeCN (0.2 mL) and pH 7.2 buffer
(3.0 mL). After 18 h at rt, the reaction was diluted with MeCN (10 mL) and concentrated
in vacuo. The residue was diluted with CH2Cl2 (5 mL), filtered through a plug of glass



WD 2009/ 132088PCT/ US2009/ 041389 Step 1. Oxidation of
38/ 39 afford 39 [00177]DDQ (5.5 ng, 0.024 mmol) was
w@odaedszss t he m xture of ether 48 and ket one 4B¢BUS200%041389
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5356 a R OH57b R= N. c,0 Exanple 17

[00181] Rabbit liver esterase (134 units/ng, 1 ng) was
w@odaedszss a sol ution of ester 53(0.6 ng, 0.014rP@TYDE3009/041389

MeCN (0.1 mi) and pp, /-2 buffer (2.5 nL). After 17 h

at rt, the reactjod was diluted with dve@N (8 nL) and

copcentrated i 5 . PurificatioR.© he~resi due by

preparative te ayer chronmatfpgr Aplly (4% MeOH (GH2GA2)

af dedgsl NU £ @g@xggmgonpouggggé. Compounds SE%:§WU

57b are prepar edcd:rigavmeenpoun @E8ording to Exanpl e

1, slep 5. Schene 10 WD 2009/ 132088PLT/ US2009/ 041389
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585960 (m xture of diastereoners)(faster eluting
di astereoner) (sl ower eluting diastereoner) Li OH, THF
w0 edovax2088 OH, THF refl ux PCT/US2009/041389

Example 24
Step 1. Arylation of 1 to give 72
[00188] Pdx(dba)s (550 mg, 0.60 mmol), xantphos (1.04 g, 180 mmol) and Cs2COs3
(5.87 g, 18.0 mmol) were added sequentially to a solution of amide 1 (3.45 g, 15.0
mmol) in 1,4-dioxane (100 mL). A solution of 1-(1-(4-methoxybenzyloxyheptyl)-4-
bromobenzene (preparation 4, 5.30 g, 13.54 mmol) in 1,4-dioxane (50 mL) was added
via cannula. The reaction mixture was purged with nitrogen then heated at reflux
overnight. After 17 h, the reaction was cooled to rt and filtered through celite, washing
with CH2Cl,. The filtrate was concentrated in vacuo and the residue was purified by
flash column chromatography on silica gel (5% — 35% EtOAc/Hexane, gradient) to
afford 5.26 g (72%) of the desired product 72.

Step 2. Deprotection of 72 to give 73

[00189] HF-pyridine (8.8 mL) was added to a solution of silyl ether 72 (5.26 g, 9.74
mmol) in MeCN (50 mL) in a plastic bottle at 0 °C. After 45 min at 0 °C, the reaction
was quenched with saturated aqueous NaHCO3 (400 mL). The mixture was extracted
with EtOAc (3 x 200 mL). The combined extracts were washed with brine (200 mL)
then dried (Na2S0O.), filtered and concentrated in vacuo. Purification of the residue by
flash column chromatography on silica (CH2Cl, — 5% MeOH/CH.Cl,, gradient) afforded
3.9 g (94%) of the desired alcohol 73 as a pale yellow solid.

Step 3. Alkylation of 73 to give 74

[00190] A round bottom flask was charged with potassium hydride (30 wt% in oll,
138 mg, 1.03 mmol). The material was washed with hexanes (3 x 1 mL), then
suspended in THF (1 mL). The mixture was cooled to 0 °C and a solution of alcohol 73
(339 mg, 0.80 mmol) in THF (1.5 mL) was added via cannula. After1 hat0 °C, a
solution of isopropyl 5-chloromethylthiophene-2-carboxylate (preparation 2, 174 mg,
0.80 mmol) in THF (1.5 mL) was added via cannula. Potassium iodide (14 mg, 0.08
mmol) was added and the reaction was allowed to warm to rt. After 18 h, the reaction
was quenched with saturated aqueous NH4Cl (15 mL) and extracted with EtOAc (3 x 25
mL). Combined extracts were washed with brine (15 mL) then dried (NaxSO.), filtered
and concentrated in vacuo. Purification of the residue by flash column chromatography
on silica gel (20% — 75% EtOAc/Hexane, gradient), followed by preparative thin layer
chromatography (65% EtOAc/Hexane) afforded 65 mg (14%) of desired product 74.
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1. CCO2Et, Et3N, CH2A 2 2. RCH2CH2OH 1. Cl CO2Et,
Et 3N, CH2A 2 2. RCH2CH2OH aR OHb R N-"1Llo
wEx@onbmss 18 [ 00182] The two di astereoners (58, PET/OS2009)41389

Step ﬁ?rcijiég |vaer é;%er%lteocljt]ioﬁl o\?&lt4etgsgiv6e095

[00191] DDQ (26 mg, 0.12 mmol) was added to a solution of 74 (65 mg, 0.11 mmol)
in CH2Cl2 (1.4 mL) and water (0.07 mL) at 0 °C under nitrogen. After 40 min, the
reaction was quenched with saturated aqueous NaHCOs3 (20 mL) and extracted with
EtOAc (3 x 20 mL). Combined extracts were washed with brine (15 mL) then dried
(Na2S0ys), filtered and concentrated in vacuo. Purification of the residue by flash
column chromatography on silica gel (50% — 75% EtOAc/Hexane, gradient), followed
by preparative thin layer chromatography (60% EtOAc/Hexane) afforded 36 mg (69%)
of compound 75.

Examples 25
[00192] The two diastereomers (75, ~36 mg) were separated on a Waters 600
HPLC instrument employing a Waters 2996 PDA detector and a Whatman Partisil® 10
M20/50 column, 22 mm x 500 mm (Cat. No. 4232-220, Q.A. No. 3TA02D80). Using
60% EtOAc/Hex as the eluent and a flow rate of 15 mL/min, the first diastereomer (76,
14.8 mq) eluted at 50-56.5 min, and the second diastereomer (77, 16.4 mg ) eluted at
56.5-70 min.

Example 26
[00193] Aqueous 1 N lithium hydroxide (0.05 mL, 0.05 mmol) was added to a
solution of faster eluting ester diastereomer 76 (3.5 mg, 0.0072 mmol) in THF (0.1 mL)
and the mixture was heated at reflux overnight. After 18 h, the reaction was cooled to
rt, diluted with water (2 mL), acidified with 1.0 N aqueous HCI (1 mL) and extracted with
EtOAc (3 x 5 mL). The combined extracts were washed with brine (5 mL), dried
(Na2S0y4), filtered and concentrated in vacuo to afford 3.0 mg (94%) of compound 78.
Compounds 80a and 80b are prepared from compound 78 according to Example 1,
step 5.

Example 27
[00194] Aqueous 1 N lithium hydroxide (0.05 mL, 0.05 mmol) was added to a
solution of slower eluting ester diastereomer 77 (3.5 mg, 0.0072 mmol) in THF (0.1 mL)
and the mixture was heated at reflux overnight. After 18 h, the reaction was cooled to
rt, diluted with water (2 mL), acidified with 1.0 N aqueous HCI (1 mL) and extracted with
EtOAc (3 x 5 mL). The combined extracts were washed with brine (5 mL), dried

(Na2SQ.), filtered and concentrated in vacuo to afford 3.2 mg (99%) of compound 79.
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HPLC i nstrunment enploying a Waters 2996 PDA det ector
and a Whatman Partisil O 10 M2O/50 colum, 22 mm x 500
wWomeopaCax0ss No. 4232-220, Q A No. 3TA02D80). UsPeiyuSDn/041389

Et OAc/ Hex a e el uent daflowrate of 15 nmi/mn,
compayiick §13 2 §1BarE siigneredgiord sopTy AR fCoctgindraddmple 1.
step §l uted at 55-60 mn, and the second diastereoner (60,

52.6 ng total isolated ) eluted at 61-70 m n. Exanple

19 [00183] Aqueous 1 N lithium hydroxide (0.05 niL, 0.05

mol ) was added to a solution of faster eluting ester
Schewlgqéereorrer 59 (2.7 ng, 0.0057 mmol) in THF (0.1 nl)

he m xture was heated at reflux overnight. After

17 h, the geaction was cooled to WO .
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aqueou (5 nL) angbcextsoact 27( 3 Xobk reagent
L)/ ~N conbi ned ext paek Bnuwer [ (Na2sO™4) ,

fil dvand concentrated in v _60 afford 2.5 my"
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Rabbit |iver esterase pH 7.2 buffer, CH3CN Rabbit

liver esterase pH 7.2 buffer, CH3CN | 1. C CQREt,
WEL@B1310BRCl 2 2. RCH2CH2OH | 1. Cl CO2Et, Et 3N, PCHREL089/041389

2. RCH2CH2OH 70a R= 1 b R=_N Th Exanpl es 21

[ 00185] The two di ast er eoFSATIRIBZE _ 43 ng) were

Step 39@&@51‘?&1 a7 3t Fvéra‘fd@r%ekﬂ—c i nstrunent enploying a
Waters 2996 PDA detector and a Whatman Partisil 0 10

[00193]0/ 50(34Pimethyl2ninaprops)B-ainy oeabodlmdemsrzoczmldeqaom 1.43

5% a ent
0. 7y L DS ik S MRy LFef S0 b Miaug® gouton
of alcasgbl 81 .08 @R .4DmAolMmberdeshet(R8 rﬁl@)caxndudd@sm&bg@ﬁewter 10 min
(67 eluted at 80-88 nin. Exanple

atrt, pyr|d|n|um trifuoroacetate (527 mg, 2.73 mmol) was added After 3 h at rt, the
solution was decanted from the oily residue and the residue was washed with benzene
(3x 15 mL). The combined benzene phases were concentrated in vacuo. Purification
of the residue by flash column chromatography on silica (CH2Cl, — 3% MeOH/CH.Cl,,

gradient) afforded 1.0 g (95%) of the desired aldehyde 82.

Step 2. Methylenation of 82 to give alkene 83

[00196] The Tebbe reagent (0.5 M in THF, 7.0 mL, 3.5 mmol) was added to a
solution of aldehyde 82 (1.0 g, 2.36 mmol) in THF (16 mL) at — 40 °C under nitrogen.
After 1 h at — 40 °C the reaction was quenched by addition of aqueous 2 N NaOH (5.25
mL) and stirred vigorously overnight with the addition of THF (20 mL). The mixture was
filtered through celite, washing with excess EtOAc. The filtrate was concentrated in
vacuo. Purification of the residue by flash column chromatography on silica (40%
EtOAc/Hex) afforded 195 mg (20%) of the desired alkene 83.

Step 3. Metathesis reaction of 83 to give alkene 84

[00197] Grubbs’ second generation catalyst (38 mg, 0.045 mmol) was added to a
solution of alkene 83 (190 mg, 0.45 mmol) and methyl 5-allylthiophene-2-carboxylate
(preparation 3, 173 mg, 0.95 mmol) in CH2Cl, (2.4 mL). The reaction mixture was
heated at reflux for 2 h. The reaction mixture was cooled to rt and more catalyst (9 mg,
0.011 mmol) and methyl 5-allylthiophene-2-carboxylate (165 mg, 0.91 mmol) were
added. The mixture was heated for 22 h longer at reflux then cooled and concentrated
in vacuo. Purification of the residue by flash column chromatography on silica (2 times,
first using 5% — 50% EtOAc/Hex, gradient then second using CH2Cl, — 3%
MeOH/CHClI,, gradient) afforded 180 mg (69%) of the desired alkene 84.

Step 4. Oxidative deprotection of 84 to give 85

[00198] DDAQ (78 mg, 0.34 mmol) was added to a mixture of 84 (180 mg, 0.31
mmol) in CH2Cl2 (4.1 mL) and water (0.21 mL) at O °C under nitrogen. After 45 min at 0
°C, the reaction was quenched with saturated aqueous NaHCO3; (50 mL). The mixture
was extracted with EtOAc (3 x 50 mL). The combined extracts were washed with brine
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[ 00186] Rabbit liver esterase (134 units/ng, 2 ng) was
added to a solution of faster eluting ester
walc@stizzoeoner 66 (16 ng, 0.036 mmol) in MeCN (BCRURL0P9/041389

(50 mﬁi&a&lﬁ gﬁe&lé@ugéﬁ)t é@e qﬂq\@qﬁ\crteﬁr@ %_?’1 \Z’:{wg Purbﬂcatlon of the
resid&é’B&%&ﬁ %ﬁﬁ;uh Bh 6r?§|'||9é‘?5(f%se%d%t|§@)A\M/HBx gradient)
CH2 nmL u

rough a g of glass
affordaain®0 m(mpmﬂtusmgede|%o| and concentrated in
vacuo. Purification of the residue by preparative thin

Step bayHyd aﬁ@m@f aaiw g(\létéb‘ter 86% MeOH/ Et OAc, gradi ent)
af f or de compau ounds 70a a

1001881, P Sehap areeerPon i irdnd 68 ‘é(@%@ldéi?ﬁéotaos%ktéﬂf’p@femkene 85
(50 g, G5 Efhrol) Aot 2 SER A T el dlfflsphiste e stablished by

t lon o
evacuting argd Efs‘iil'mg \ditrasyélm@emdﬁx)sancq firee rega,ctlcn Odigtumemigs stinred under a
buffer (3.

balloggy o %w@ﬂ%nr @‘it@( %9 @ t@?l@?@&?%ﬂ‘ﬂﬁ“rﬁe‘%ﬁﬂﬁ? 9reﬁtti11r°al+9ﬁ1 celite,

wash%&ﬁwmabﬁdah@ tHefily@te VA8 coReLRivScas vﬁbu&&&ﬁﬁ&ﬁdéb mg (99%)
Cl2 (5 nl), filtered through a plug of glass wool

of theatheitashesiat 8@t ed i n vacuo. Purification of the residue
by preparative thin |ayer chromatography (EtOAc 25%
Step be B4 dEntfdatiogroadbdotgivea8? or ded 10.5 ng (579 of

o2ty ohees a&ﬂﬁ%ﬁ%é@é@p dind, U fo fredl e adfeiso -

sou St TSSO BENGMa 1t 10 (1 0m)

was added and the mlxture was acidified with 1 N aqueous HCI (1.0 mL) and extracted
with EtOAc (3 x 10 mL). The combined extracts were washed with brine (10 mL) then
dried (NaxS0Q,), filtered and concentrated in vacuo. Purification of the residue by
preparative thin layer chromatography (15% MeOH/CHCI,) afforded 5.6 mg (34%) of

compound 87.

Step 7. Compounds 88a and 88b
[00201] Compounds 88a and 88b are prepared from compound 87 according to
Example 1, step 5.
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Step 1. Arylation of 1 to give 72 [00188] Pd2(dba) 3
(550 ng, 0.60 mmol ), xantphos (1.04 g, 180 mmol) and
w@e@903R086. 87 g, 18.0 mmol ) were added sequent PEI/U§2009041389
ution of amde 1 (3.45 g, 15.0 mmol) in

a sql
§9h§¥¥iiﬂioxane (100 m.). A solution of
1-(1-(4- et hoxybenzyl oxyheptyl)-4- bronobenzene

(preparation 4, 5.30 g, 13.54 rfimol) in 1, 4-di oxang (50
d via cannula. asti '
] ged with nitrbfen th ed at refl uxlQy .
N"Af'ter—l7 h, the reactio s cophed to rt o
ite, washing OThe fi e W
concentrgated in vacuo and the residue was purified byo

flagg col um chronatographyégf silica gel (59 0
Et OA/ Hexane, gradient) to ord 5.26 g (72%Y0f the

(mixtugbed Hipgietequrecsdluct  72. St effaster elpég digstereemadh  dploweR eltitng glestereomer)
73 [00189] HF- pyri dine (8.8 ) was added to a sdlution
of silyl ether 72 (5.26 g, 9..64 w0l ) in MeCN (5Qomi)r
in a plastic bottle at 0 C. |After 45 min at 0 C| the
reacti on was quenched with gsaturated aqueous Na
(400 nL). The m xture was extra€ted with Et0Ac (3
200 nmL). The conbi ned extra : shed it |

O iltered and
concentrated in vacuo. ROMNfiIcatipon of tHe ¢eési uey
flash col um chromat ogra L c@H (CH2 NN
MeOH CH2C12, gradient) afforded 3. % g (94% of the 0
desired al cohol 73 as a pale_yellow solid. Step,.3.

Al kyl ation of 73 to give 74 ?%0190]A round botggm

flask was charged with potassium hydride (30 w% in

oi | , 138 ng, 1. 03 mmol ) . Th [ s wash d1%(§E} Et:N. CH-CI
hexanes (3 x 1 nL), then su Hgﬁﬁg%EQ%C¥€# (1 . The 7
m xture was cooled to 0 C and a?88ktititon of al qohofR7%OH
(339 ng, 0.80 mml ) in THF (1.5 nmL) was added via

cannula. After 1 h at 0 C, a solution of isopropy
5-chl or onet hyl t hi ophene- 2-ca repgrat
174 mg, 0.80 mmol) in TH nm.) was added_v

( 0.08 mmi

| O
cannul a. Potassiumi odi de (‘14 ?ﬂk ) mol s a d
gt o e Rt . OV ™R

h, the reaction was quenched wi th saturated aqueous 0
NHACl (15 ml) and extracted wi 98 Et 0Ac (3 x 25 miP4
Conbi ned extracts were washed with brine (15 nL) then
dried (Na2504), filtered and concentrat edrsion vacuo.
Purification of the residue by flash col ygn

chromat ography on silica gel (20%5% Et 0Ac/Hexane,
gradient), followed by preparative thin |ayer

chr omat ogr aphy (65% Et OAc/ Hexane) afforded 65 ng (14%
of desired product 74. WO

2009/ 132088PCT/ US2009/ 041389 Step 4. Oxidative
deprotection of 74 to give 75 [00191]DDQ (26 ng, 0.12
mol ) was added to a solution of 74 (65 ng, 0.11 nmol)
in CH2A 2 (1.4 nmL) and water (0.07 nL) at O C under
nitrogen. After 40 min, the reaction was quenched with
saturated aqueous NaHCO3 (20 nmL) and extracted with

Et OAc (3 x 20 nL). Conbined extracts were washed with
brine (15 nlL) then dried (Na2504), filtered and
concentrated in vacuo. Purification of the residue by
flash col um chronmat ography on silica gel (50%5%

Et OAc/ Hexane, gradient), followed

nWera Ne
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by preparative thin |ayer chromatography (60%
Et OAc/ Hexane) afforded 36 ng (69% of conpound 75.
wez@apbamss 25 [ 00192] The two di astereoners (75, PEBES2009/041389
were separated on a V\ate[J_F:s 60 C i nstrunent
enpl oying a Waters 2996 or and a \Wat man
[oozdigft | Bhé @é@.é@&é@&e@@bagmm re SArated(drth Wikers 600 HPLC
Q . 3TAO02 i ng 60% Et OAc/ Hex as
lnstrunmwt@rml@nvmera:l\/\@tenSo%%alP@AaietestonanmawWhaw@aﬂ|Ffartisil® 10 M20/50

' reog 6 4 ted 50 i N, .and--,
coturfh S HER S AT GANE T3 224 Bl oy STRORIR0L s 5%
EtOA@ﬂ-I&c a9 tha elueﬁxmkaeﬂo?&@ra{t@@i%]rﬁmmﬂaumelﬂrbt diabtereomer (89 10.7

ydr oxi_de éo 05 nmL, 0.05 mmol) was added to a sol uti

mg) Qi*ﬁteﬂﬁt@rS !5d’ﬂinngnééh%ﬁem%ﬂ@ﬁ@ﬁﬁemev@q 7-8 mg), eluted at 91-101
0.0072 nmmol ) in THF (0.1 nL) and the m xture was
heated at refl ux overnight _After 18 h, the reaction
was cooled to rt, dilute q ﬁ@ter (2 m), acidified
with 1.0 N aqueous HC ( ‘)3 extracted wth EtOAc
[00203] X Aguddus TRelitaRrPhH @f@xmet (0Br2 mLwer £2 wiradie daei dddled to a

brine (5 nL), dried (Na2504), filtered and
solutign id &aateeleting estaidiastersomerddd(19. 6 ey Q.0234nrael) in THF (0.3 mL).

ter BTPAAGH13 (1 SHPANALSARR AR B yIERBRALI A N

aq ueb@@ HeA  Aguebpand eitrhcteliwith ByOA0XS stel mLQSThé co@ntﬁﬁ:ed extracts

wer R 55 s 1 o 0o o S Bl vcuo

hspod v t
o a0 e o g (R AP 9T T 93P e fhéiFired from
compeandr91( &aunrdlingde ikdiahipe 1wstep 4.. 0 N aqueous HCl (1 nl)

and extracted with EtOAc (3 x 5 nL). The conbi ned

extracts were washed wt Examiple 315 nl), dried

Na2504), filtered and concentrated in vacuo to afford
[00204]> n@qt«m1 ot litg s Bydexies, (0.QfpmL, 0.08 mmol) was added to a

solutidR®Y’s F&g&%ﬁ%@ L5¢P4 3%%3@%50693?%%5 ogﬁs ﬁ%u?ﬂ-.brslfn;go.z mL).

prepared from onpoun anmpl e
After 66 Setrenid.Q 31.0 mL) was added and the mixture was acidified with 1 N

aqueous HCI (1.0 mL) and extracted with EtOAc (3 x 8 mL). The combined extracts

min.

were washed with brine (5 mL) then dried (NaxS0O.), filtered and concentrated in vacuo
to afford 6.5 mg (96%) of compound 92. Compounds 94a and 94b are prepared from

compound 92 according to Example 1, step 5.
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7382 OVPMOVPM 88a R= CHb R= WO
2009/ 132088PCT/ US2009/ 041389 Exanpl e 28 Step 1.
w@xiodasiossr of 73 to give al dehyde 82 PCT/US2009/041389

00195] 1- (3- (D net hyl am nopr opyl ) - 3- et hyl car bodi i m de
meL}‘%%-igchl oride (EDClI, 1.43 g, 7.45 mmol) and DMSO (0. 70

m., 9.86 mmol) were added sequentially to a solution

of alowhol 73 (1.06 g, 2.48 nmol) in bef?&¥e (25 nl)

a Dele itr r 10 gin t>pyr i ni um
o t &%ﬁg%sgﬂ%&b

I uor oacet at e 73 s added. After PPQ
{L/Nkf,e@at rt, the sebutrgn was decfn edofromthe 0i |y cH,Cl, H,0
idue and the rese was washed enzene (3 X

15 . The conbi ned”belizene phases we ntrat ed
in uo. Purification 9f the residue by fgash col um
chromat ography on silica (CH2O 2 3% Me CH2C12,
gradient) afforded 1.0 g (95% of the sired al dehyde
82. Step 2. Methylenation of 82 to give al kene 83

[ 00196] The Tebbe reagent (0.5 Min THF, 7.0 nL, 3.5

mmol ) was added to a Q
o o /@)\/\/\
&L &L

LiOH, THF

o /@A/\/\
1. CICO,E, EtsN, CH,Cl, &N\/

2. RCH,CH,0H
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solution of al dehyde 82 (1.0 g, 2.36 mml) in THF (16
m.) at -40 C under nitrogen. After 1 h at -40 C the

WO e@ot132988 was quenched by addition of aqueous PCINUBZN®MO41389
(5.25 nL) and stirred vi orou overni ght with the
addi tion of THF (20 nl). *ﬁ@“ﬁ‘?élzure was filtered

Step t'I hingiuihobel rebBtioresss ﬁﬁd%éthyledf(-ﬁ?éﬁ)xg Qﬁfoatéh@ give 95
filtrate was concentrated in vacto. Purification of

[002G3]e rlisapiepyiyazbdparb@ulaieiDéNPoh?4 ohr 48hymen) was iadded to a

solutifpt Sl 45800 8. TS ey PPhediiodtiyhe il Girs mmon

and rﬂéﬂh?%h&érd@@éﬂi&@éqbbfﬁng SEEPMEMeB e CGHOM(XR vl )y Hfter stirring 18
was added to a solution of al kene

h at rgghQ §gtyeﬁfgwag re,@omq@wpdgﬁa stigeRy pf nitrogen and the residue was

suspeficiel InEIIRPIEL S 3P AHEE Yos RESRAL Bh SR felgh FuBbus

NaH@@s (he@5edLibind ®FiheX25 onL)2hbn tAd ergam;phase mastdnreel (\!\@804)

fi'tere.%gé)r'wﬁpor%%rt 54 ) G ICHR 0.8 I oStk sr gl
chrorﬁ%orlﬁg ﬂ?&g -@?f% '@té?ﬂ\%%é(\ﬁgé _heaipd: g??ée%léﬁ% Rifforded 81mg

en coo concentr
(31%\70ttlrmdeRmredfetbat95n of the residue by flash col um
chromat ography on silica (2 tinmes, first using 5% 50%

Step Bt @adiie dasatctioh df 98tospe@ed usi ng 0H2012 3%
MeOH OH2012, gradient) afforded 180 699 of t

[0020ds rRBCa(3(eme, 846 BMe) was edfea (o @énﬂétﬂe&f@éit(ﬁérmgfo 15 mmol)

i CHBf(0 BT 50 ABE ) B9 4Bl AR JatiBeilesh o °c, e

reactmh)wamdumrfw wih %étuntﬂ)edaéq@oGSLNwQCOal(Qﬁ @ge)n Th tnéxture was
na 0 C the reaction was quenched wt

extragtgpummg} BiPAg (28 m&m&e(@mm@d e’F‘iﬁ@CtﬁlW&rérVéaﬁ}O&g with brine (25
mL) tﬁéﬁ LReH NSO, lﬁﬁﬁl‘%gi ér?dt Eorﬁ%n@?a}eq/@%mmatlon of the residue

extracts were was bri ne

by flaBA @/ukBi2 @B RIPRETOYRASHISD D 41188 98§ B(EIDAC/HbR R dtOAE, gradient)
afforogqg(fpsm) filtered and concentrated i n vacuo.

“4%Sh) %ffth?t?@sfrégﬁéﬁ%wb? flash col um

chromat ography on silica (50%6% Et OAc/ Hex, gradient)
Step af fSaReadiostongf 8830m0ive 9T he desired al cohol 85. Step

f | er
(00273, HAGBERREY NOMnBim Hidoiolick YB3 ST, S el waseddsg g 2
solutiba oﬁestﬂrlﬂe (@Iﬂ) m§ @lokememdb it SHHFAY.70nll)l Aber 20 hrat rt, water (2.0
nmet hanol A hydrogen at nosphere wa

L) s 0GRS “Ef%/ WHE%W@ﬁr?@' et With 1 Nity oqu i Gh(d B and
extraét%@wu?rpﬂt(?ﬁlﬁ )gi‘s K2 s A?‘péﬁc‘égrg)nﬁ@cg teﬁtﬁr%{:été Hr\‘/?ﬁhe% wuth brine (10

|'oon o dr ogen. e reactl
mL) theuxtlmed (NasSOu), Ifléemdi ard corgdentratted & va@mni I?lgrlﬁmaltlbn of the residue
and the filtrate was concentrated i n vacu

by f'aéf‘fC@}LHn@@ FRINRG5PIY O RECAESIAG = dDer N@@H/ﬁtgﬁ%grad'ent)

st R0 A Rlob i 6 8 A0S SRR TR BR bl 57
Step 4. Compounds 98a and 98b

[00208] Compounds 98a and 98b are prepared from compound 97 according to
Example 1, step 5.

Preparation 1
1-(1-(4-Methoxybenzyloxy-hexyl)-4-bromobenzene
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solution of ester 86 (17 ng, 0.038 mol) in THF (0.4
m.). After 18 h at rt, H20 (1.0 nL) was added and the
worRoovasmwsnas acidified with 1 N aqueous HCl ( 1pOI/mk3009/041389
The conbi ned

d h Et OAc
step 3 bt Ebeto Bitlon WAt bidbeb2elshied "t nen o M ed

[002d9}la25r€l¢>)ent;f| inhd rﬁrﬂﬁor‘ﬁ%@@n@ MAERHFN2Y W‘M mmol) was added to
Parificati'on of the residue prelgaratlve Ia er

a Solwmbmmphwai@e)amo(@mamma firo T HEA(29), retht @3@%nder

nitrocy ARG Reis: Teattiablbs, LAIRBRE N T R AC L s BriracRY Wit 10 (3

x 1208@CPr doRtbihed Ex@agt aveke vidgtizdSwith B‘ﬁhef 00 mL), dried (NaZSO4)
2009/ 132088PCT/ US2009/ 041389 Schene 1 1 LiOH THF

filtered; @n4gl cangentrated in vacuo. Purification of the residue by flash column

chromatography on silica gel (5% EtOAc/Hex) afforded 5.1 g (74%) of 1-(4-

bromophenyl)-hexan-1-ol.

Step 2. Protection of the alcohol as its MPM ether

[00210] Sodium hydride (60% wt. in oil, 0.95 g, 23.8 mmol) was added to a solution
of the alcohol from step 1 (5.11 g, 19.9 mmol) in THF and DMF (2:1, 20 mL) at 0 °C
under nitrogen. After 1 h at 0 °C, 4-methoxybenzyl chloride (3.23 mL, 23.8 mmol) and
the reaction was allowed to warm to rt. The reaction was then heated at 80 °C. After
17 h, the reaction was allowed to cool to rt, quenched with saturated aqueous NH,CI
(100 mL) and extracted with EtOAc (3 x 100 mL). The combined extracts were washed
with brine (100 mL), dried (Na2S0O.), filtered and concentrated in vacuo. Purification of
the residue by flash column chromatography on silica gel (2% EtOAc/Hex) afforded
7.02 g (94%) of the title compound.

Preparation 2
Isopropyl 5-chloromethylthiophene-2-carboxylate
Step 1. Preparation of the bis-isopropyl ester
[00211] DBU (31.3 mL, 209 mmol) and 2-iodopropane (20.9 mL, 209 mmol) were
added to a solution of thiophene-2,5-dicarboxylic acid (6.0 g, 34.9 mmol) in acetone (60
mL) at rt under nitrogen. After 21 h at rt, the reaction was quenched with saturated
aqueous NaHCOs3; (300 mL) and extracted with EtOAc (3 x 150 mL). The combined
extracts were washed with brine (200 mL), dried (Na2S0O.), filtered and concentrated in
vacuo to afford 7.59g (85%) of the diester.

Step 2. Reduction to the hydroxymethyl ester

[00212] Sodium borohydride (3.36 g, 88.8 mmol) was added to a solution of the
diester (7.59 g, 29.6 mmol) in CH2Cl2/MeOH (1:1, 100 mL) at 0 °C under nitrogen. The
ice bath was removed and the reaction was allowed to stir at rt overnight. After 20.5 h
at rt the reaction was concentrated in vacuo then aqueous 0.5 N HCI (100 mL) was
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0 91 1. CCOREt, Et3N, CH2A 2 2. RCH2CH2OH 0 92 1 1.
Cl CO2Et, Et3N, CH2d 2 aRrR OHb R N ¢c,0 W
wWQ@9/13188088PCT/ US2009/ 041389 Exanpl es 29 PCT/US2009/041389

added. The mixture was extracted with CHxCl, (3 x 100 mL). The combined extracts
were dried (Na2xSOs), filtered and concentrated in vacuo. Purification of the residue by
flash column chromatography on silica (5% — 60% EtOAc/Hex, gradient) afforded 738
mg (12%) of the alcohol.

Step 3. Conversion of the alcohol to the chloride

[00213] Methanesulfonyl chloride (0.67 mL, 8.1 mmol) and triethylamine (1.7 mL,
12.2 mmol) were added sequentially and dropwise to a solution of the alcohol (696 mg,
3.48 mmol) in CH2ClI2 (4.0 mL) at 0 °C under nitrogen. The ice bath was removed and
the reaction was allowed to stir overnight at rt. After 17 h, the reaction was quenched
with saturated aqueous NaHCOs (30 mL) and extracted with CH2Cl» (3 x 50 mL). The
combined extracts were dried (Na,SO,), filtered and concentrated in vacuo. Purification
of the residue by flash column chromatography on silica (5% EtOAc/Hex) afforded 664
mg (87%) of the title compound.

Preparation 3
Methyl 5-allylthiophene-2-carboxylate
Step 1. Preparation of the methyl ester
[00214] Acetyl chloride (6.9 mL, 96.6 mmol) was added to a solution of 5-bromo-2-
thiophenecarboxylic acid (4.0 g, 19.3 mmol) in methanol (30 mL) at rt. After 17 h at rt,
the reaction was heated at reflux for 1.5 h to drive it to completion. The reaction was
then cooled to rt and concentrated in vacuo to remove methanol. Saturated aqueous
NH4Cl (120 mL) was added and the mixture was extracted with CH2Cl2 (3 x 100 mL).
The combined extracts were dried (Na2SQ,), filtered and concentrated in vacuo to
afford 3.57 g (84%) of the desired methyl ester as an off white solid.

Step 2. Allylation of the bromothiophene

[00215] Isopropyl magnesium chloride (2.0 M in Et2O, 8.9 mL, 17.8 mmol) was
added to a solution of the bromide from step 1 (3.56 g, 16.1 mmol) in THF (10 mL) at —
40 °C under nitrogen. The reaction mixture was stirred at — 40 °C for 1 h, then copper
(I) cyanide (144 mg, 1.61 mmol) and allyl bromide (3.0 mL, 35.4 mmol) were added
sequentially. The reaction mixture was stirred at — 40 °C for 1 h then was quenched
with saturated aqueous NH4CI (100 mL) and extracted with EtOAc (3 x 100 mL). The
combined extracts were washed with brine (100 mL), dried (Na2SO,), filtered and
concentrated in vacuo. Purification of the residue by flash column chromatography on
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[00202] The two di astereoners 86 (-34 ng) were
separated on a Waters 600 HPLC i nstrunent enploying a
wOai0013208996 PDA detector and a What man Parti sP€DUSD09/041389

.. NRO/ u 2 5 4232-220, O A
silicaiga! (550 AFOHSGNeXk RTTEe8 2ot 0 0Ra % the The, E58P0GAR o5 AuPde vellow
oil thétléﬁ{ydﬁébq)rpétaﬂ@m@_/ mn, the first diastereoner (89,

ng) eluted at 78-87.5 min, and the second
d| astereomsr (90, 7.0 ny) elut ed at 91-101 mn.
Exanpl e 30 [00203] Aqueous 1 N I'ithium hydroxide (0.12
nm., 0.12 nmol) was adde®repaeatiar 4ti on of faster

I ut i t di 89 (10.7 ng, 0.023 mmol
1-(1-GeielrBRision BepSHEF Ramore 250 (1 0 L) ves adided
Step ANHEXYE gl XA rdr £dEesh ﬁ)%-%%r*négeﬁ‘tél&e%yd% aqueous HCl

(1.0 mo ? and extracted with EtOAc x 10 nmL.). The

[0021G] bi mrwxekmagaesmmb@nmds Né@ Miin Ett@,l 2em(ls S mmohewias added to

2 sodier {3 - BB sty O F Bt RS T IRt 35 g oy bncer

nitrogd®h After 106¢p§tf @ebftm@me@@trmowad Renare@sHWIg with KBl 20 mL)
1, step 5. Exanple 31 [00204] Aqueous 1 N lithium

and qepgepikeigd ip yaoeo nil hegesiguamas divied adigarates (30 5ii) @ndosxtracted

ti
with ERONpR FEQ LY, CUnERRE exftaBS R e ol Tradaflf®
concaviteatad dedacus Pbﬂﬂcmtvdntwfehmssmae tiyffiagd coiurhn l:hkbmatography on
aqueous HCl nm.) and extracted with EtOAc
Slllcamgj (5%he t@é’@/iésix)r%f&rge@\érfegv(é@%é@f W(Arbr@mqp@eosl) heptan-1-
m.) then dried (Na2SO4), filtered and concentrated in
vacuo to afford 6.5 ng (96% of conpound 92. Conpounds

Step %ﬁ}&spg“%%m{ag regﬂylﬂ@e%ﬁ%pound 92 according to

[oozﬂq09/ S@&Qﬁﬁrﬁg@?ﬁ&“@@@@h@%ﬁ%wr@lﬂ §2nr§blﬁ}lf9va1s added to a solution
Mt sunobu reacti on of 45 and met % ond 5%&@oxybenzoat e

of the @lcghler@B sfem2d51608.i Abp mapyl) imd (Zfl e3Q DMlAmL 0 °C

undeiéﬁlrp%a. #d‘%r%g? at”@s?aﬁ’} i pk@%@ loésl'% ?j tSEv&%kr‘F@Rland 4-

meth&xylEnaybdhlowkdel (3retrhly | 2310 rmymﬁbt)wyéseaddm e 'I'(i‘&WeﬁQtlorﬁ)V@E then
mmléqjj)n cHda 2 (2.5 m), After stirring 18 h at rt
heatadl &biGeAttends it 8heR e m.eorglactéprgw.agaql.lpw‘edﬁptqogb%rtawnched

with §eﬂ8rarté‘d§ b%@od@ﬁk@%ﬁ\%ﬁ]{‘@ gaha c’éhgéfrtrét%é |H1v)aﬁl%me (rgm)?lnder was

m xXture was was aturated aqueous
extra@@dmiijh BHEAADL(S mel Q028 LT hé lvomtirex extg:ants vgrb ageshedswith water (2

x 1003 T PR BTG 7Bk RS NS v edieTe %@hﬂcovn%%nf’rated n vacuo.
PurifiEBGHSH m@rregiamecaey fdgh é@u&ﬁ'ch@é&%ﬁgﬁ% BRARAID (%

gradient) afford sired
EtOA@EHe>etae°§orQedDagie(a%%éoﬂﬁrmtdteemmpoum. 95 to give 96

[00218] Exemplary, non-limiting examples of compounds useful according to the

present disclosure include the following compounds.
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[ 00206] DDQ (37 nmg, 0.16 mmol) was added to a m xture
of 95 (81 ng, 0.15 mmol) in CH2AA 2 (2.0 nL) and water
W@ 000%/18d0¥8 at O C under nitrogen. After 45 m n BECT/0S1009/041389
the reaction was quenched mﬁtg sat urat ed aqueous
NaHCO89 (25 mlL). The nixture was extracted wth Et 0Ac
2% 28 The conbj ned™@xtfacts were wasifed i

<f22; e (2f t hen 4
cofcentrated in vacu Purification of the [
ash | utm chr omat ogr y silica (85% o
Et Et OAc, gradient)\éfggﬂdﬁd 31 ng (49% o*‘fi%&\
desire | cohol 96. Step 3. Saponification of 96 to Y

gi ve 97 [00207] AQueous 1 N |ithium hydroxide (0.35 ni,
0.35 nmmmol ) was added to a solytion of ester 96 (30 W?’
r

0.071 mgpl) in THF (0.7 nlL). ter 20 h at rt, wate

0_mLx was added ang th i¥ture was acidifie '

@ HCl (1.5 extracted wit 3

. The conbi ned tracts were washed bri ne

10 nmL) then dried (Na2 , fimltered and con tra
N wacyol Purification ofq%ﬁéfgggidue by flash c \
chr omategraphy on silica (Et0Ac10% MeOH Et OAc, STy
gradient) afforded 11.5 ng (38% of starting ester 96

and 8.5 ng (29% of conpound 97. Step 4. Conpounds 98a
and 98bg 00208] Conpounds 98a d 98b are prepared OH

Qfr ound 97 accorflin anpple 1, stegp 5
% ation N
-(I-(4- Met hoxybenzyl - hexyl ) - 4- br onoben e
9/ 1 88PCT/ US2009/ 0 9 p 1. Pentyl g

addi s\ t o 4-bronobenzal dehy gozog]n-PentyI s
magnesisumbrom de (2.0 Min THF, 27 nL, 54 mvl) was
added to a solution of 4-bronpbbenzal dehyde (5.0 g, 27
nmol ) inodHF (20 mL) at O C und®r nitrogen. After 1 h,
Ot he i on was quenched 3 N HCI and extracted gy

L@iéfg%v(év*\gzo N ned” e cts were
th™brine (100 nl),
cenhgentfated i n vacuo.

{ed (Na2504), filtere

g fi ion of the
fla§h—<gﬁqwn chronatograph?*ﬁ%éﬁLlica ge
Et OAc/ HEx) Yafforded 5.1 g (749 of 1-(4-

br onopheoyl) - hexan- 1-ol . o)
OW O/W
N oy
/1 ©
S 0
Y
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Step 2. Protection of the alcohol as its MPM et her
[ 00210] Sodi um hydride (60%w. in oil, 0.95 g, 23.8
wonwb)13208% added to a solution of the al cohol PCDISHDEM1389

1(5.11 g, 199 mol) in THF and DW (2:1, 20 nL) at O

C upder _nitrogen. After 1 h at 0 C, 4-nethoxybenzyl
CompgsiiaryEXamp& ni, 23.8 mmol) and the reacti on was

at

1002 ! 2R R cotpisind Ao A IOR S B e ek eaid
compositiogugadigedd whidh is axphihledicadly eeoaptaiédCl (100 nl) and

extracted with Et0OAc (3 x 100 nL). The conbi ned
Medieainent Examplesnashed with brine (100 ni), dri ed

éﬂ] 250% filtered and concentrated in vacu
[00238]; | {W56of 8,comtpaUng Tintad abavay theJeaneiaciive of a medicament for the

et T o S Y O R P B L Ton 2
102418 B8y R ALATEEI LB B Faf B B et for e
treatrﬁérit@‘bdtdne&ﬂn@ﬁia}nraakd 2-i odopropane (20.9 niL, 209

nmol ) were added to a solution of

[00222]i opAen&didared @@ﬁbﬁsqmg izCcarpsuriPlisted abdde IvABRIIN shid
acetone (60 nL rt under nitrogen. After 21 h at

compositionHe ar'é}al& garcmé@p@treaimn@dy\ﬁopﬁpt@@imr at ed aqueous
NaHCO3 (300 nmL) and extracted with EtOAc (3 x 150 ni).
MethodeExampleied extracts were washed with brine (200 ni),

[0024); 574y etEed chimeysing AR PuSs Brconp st BEYS 148 mammal
for tthréa'ﬁﬂeHng@éMé@th)dr RSI#h gbeﬂaﬂ&bﬁodl um bor ohydri de

mml ) was added to a solution of the

[002211]esgfhétﬁoé%gﬁlrpr%ﬁg?%&@w Qt%t]ﬂg %W@té& aﬂaové@&a mammal

C un was renoved
forthart[eatrhnenteﬁammnessmas aI lowed to stir at rt overnight.
After 20.5 h at rt the reaction was concentrated in
Kit Exampdet hen aqueous 0.5 N HCl (100 nL) was WO
2009/ 132088PCT/ US2009/ 041389 added. The m xture
[00225]; r o <E FOMRPINEHR EPINROS tiON1GRNRTISING ?@%M%&ﬁed above a

contafér! 8R4 %é’t\ﬁfgﬁoﬁé 'fc?rdao(nmﬁ%ﬁ‘ﬁpn of 'sbbeécgﬁ ?ﬂ ntoa mamBnaI for the

concentrated I n vacuo. I cat1 on resi due
treatrheristf glalicoma ohiooutar bypenpérysiom. silica (5% 60%
Et OAc/ Hex, gradient) afforded 738 ng (12% of the

[00228]c ohalkit cBharisthg Seovgosition afmpiisinglbagmapoura lidted above a
chl oride [00213] Met hanesul fonyl chloride (0.67 n_, 8.
conta,lﬁﬁﬂ )angmjstlw:pgp {qraqqrﬂlgls((rftltpn,q_sald composition to a mammal for the

treatment of baldness.

[00227] A “pharmaceutically acceptable salt” is any salt that retains the activity of
the parent compound and does not impart any additional deleterious or untoward
effects on the subject to which it is administered and in the context in which it is
administered compared to the parent compound. A pharmaceutically acceptable salt
also refers to any salt which may form in vivo as a result of administration of an acid,

another salt, or a prodrug which is converted into an acid or salt.

[00228] Pharmaceutically acceptable salts of acidic functional groups may be
derived from organic or inorganic bases. The salt may comprise a mono or polyvalent

ion. Of particular interest are the inorganic ions lithium, sodium, potassium, calcium,
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12.2 mmol) were added sequentially and dropwi se to a
sol ution of the alcohol (696 ngy, 3.48 mmol) in CH2O 2

W@ 2000/18d0%8 at O C under nitrogen. The ice bath MNBEUS2009/041389
renoved and the reaction was allowed to stir overnight

at rt. After 17 h, the reaction was quenched w th
and raagngsiyBqd Car@@a&ga Rdp@theraadeivit haﬁfa'c’{@ﬂ paitice@riyianpmonium salts

such %E'é&rg% { di-aneQrighdt a gfescé’rr@hﬁﬁa ﬁwb@‘:tﬁlt‘éﬁﬁgy disb8st formed

filtere concentrated in va
with caiisirfe, terhethaofine hed seallatueollegzurelsasl-ﬂychfochjnnc acid or some other

pharigeq ey B THE0R 291 "ok BBt ISe bR SR PBACAE el udes 2
baS|c ralipYsddh SPEE Rehide SRR MRS engt ep 1. Preparation of
e methyl ester [00214] Acetyl chloride (6.9 nL, 96.6

[0022%1DI ) AR gﬁjggqg Al QoG h&g i9fc oﬁg&r\f& mm%th?rgpeutlcally active

i ophenecarboxyl 1 ¢ acil
compmandaarﬁtelr agB80nistratian, artd thAfteem sh@uhd et intérpreted asdarobdlyrherein as
heated at re o dri

I
s GeR Bl npeRCoe B et Bhigaet eRoiBass St hedcoggef the
invenBiBACESHVERSiBH nhéy M@&Hw H’yd@l‘%‘é%f@i é@t@@brou@%r‘ﬁdﬁﬁ@@ther

aqueous NHACI was added and the m xture was
biologigalhalebiel grpurh @mexa@y( Butnato@casjarilyhe poasirbg i thactive or less

actlvecﬁwgﬁﬁ%ﬁ%‘%&%uﬁéé}@%@%zc%%#%r@ ot erF,u g it |§%%1v%rfteq hgster prodrugs

of thsj@cirhf)@@nd@ﬁ|bl¢||os§§m"re|ﬁfaré%pétfﬂcéﬂv é(ﬁhtéﬁ’i Ifted SW?Des?%er may be
ation of the bronothi ophene [00215]1 sopr

deer%ﬁﬁﬁsa GaTRANYEE Pgill @TCD (ing-ithe E&rﬁﬂna@a@bwhcﬁﬁlcgomﬁﬁ ural

ros g6 4ot A 2Beled U R 6 BBl ghel roue on
another tpacigsfithe Thalec@acsucmagortaupteerwasingt iWhiesinat |nte4r@|r€g to be
Iimitirigﬁ[@ngqqr’g’?r rtngslgqﬁczg@p@rgl %ét?e,tc an! ﬂ ﬁt%mgr %,]\E@t@%%%éle%ster The term
alkyl @5?%’?@&!@“% %érrﬁ@aﬂ Qﬁéér%gbéﬁwﬁf# ﬁ{o‘%e"@ﬁleﬂt Qrtﬁé‘értaénd retérs to

was ‘quench sat urated aqueous
lineam\iEMaTichetQor aylicalklyl enoieties.e Q1. wiatkyl EstRrE a(eapartlmomrlyw)seful where

alkyl Gt 04 HAEDE0R5S T ! 3P Sc AN SIS A0 dp QPR tz‘é@%aﬁmited 3
e Ao el 0

hexylgsomees, @yclopfic%yEt@AwbHéW) cydiorardydcyclametyl,(@rbgorobinatiens

there@t@%‘ﬁ?@m?f@g@pﬁ@ﬁ%g yel low oi | that solidified on
[0023116]( L t@swegéﬁqlgq% Hzéﬁ)w?ﬁd’ﬁaﬂﬁyu?w%@ ; M@EF r@gls ftion or the

mandf@&@ﬂ@b%@@%@é\‘rpﬁé;ﬁg ﬂg-ib&%b@ﬁﬁcﬂ‘é dBclodel HdréiR daindée adrixed with
pharmaceutically acceptable excipients which per se are well known in the art.
Specifically, a drug to be administered systemically, it may be confected as a powder,
pill, tablet or the like, or as a solution, emulsion, suspension, aerosol, syrup or elixir

suitable for oral or parenteral administration or inhalation.

[00231] For solid dosage forms or medicaments, non-toxic solid carriers include, but
are not limited to, pharmaceutical grades of mannitol, lactose, starch, magnesium
stearate, sodium saccharin, the polyalkylene glycols, talcum, cellulose, glucose,
sucrose and magnesium carbonate. The solid dosage forms may be uncoated or they

may be coated by known techniques to delay disintegration and absorption in the
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a solution of 4-bronobenzal dehyde (5.0 g, 27 mmol) in
THF (20 nL) at O C under nitrogen. After 1.5 h at 0 C
w0 b@onzmss i on was quenched slowy with 3 N HCl PCROS2009/041389
and concentrat ed in vacuo. The residue was dil ut ed
water (30 nL) and extracted with Et20 (3 x 15
gaStrWD}eSt'@éhE?ﬂ&f‘de%F% Rraxedesa gpsieeaNecionQver @ 'Pf‘@%@e”f’d For
(149 gl |
examPle A AR Uk Rl U a3 QY SRy PR of OPcsRsf Cerate
may tEe@Atp'Idrjeao) Taklyonaled|ss. & goatééq@y tbé technique descrlbed in the U.S. Pat.

Nos. 256, T TP a8 p) ang R dia & oo e BRiaiedabRls for

contrél@%?éa‘é‘e Lij |@'dharr9988&t|cgall Z4rSni¥able d@s%g%dlﬁﬁﬂstc@&gfcsrexample

solution of the al cohol fromstep 1(5.6 g, 20.6
comprige B-HFolafieh onvsugensjorsof eng oamon®of thedeiesantly ugefnl compounds

and dplofipl dhahThcRhsCaiy e RS TR SR He B Elalsig) Welbr, saline.
aqueﬁU@Héxt\‘@S‘e ol, efha@ol 8A6 thedke\as thdreby eat adonitiodlor
C. After at 8000, the reaction was allowed to

SUSPRIHIN tlf,dewech @féfh@héﬂanuﬁlcgbwmap@aoalé@@@@Qmpw@reésoay also

cot B0 ARG ket .45 i TR 8 o s

agen’sxpt-ldmllfﬁerimgragmdms bgd the tike. vh}peaf:al l(e&ampl@é)oﬁskl)cmmwkilﬂﬂry ragents are
(75 nL), then drie 2504 iltered . :
SOd'UfifbﬁE%tﬁ%‘?’épgapqrhm\?Qel?Sa‘ra pufrethanglamine sodin aggtatg.drigipanclamine

| ash I
oleate, Qo Fie) Mo SRR ¥y 985p0¢ Rr arpdfioun, or wil be
appa{e(m,ztmahﬁxeabillad yn thiart| foriexample xseepRemington's ifeumdseutical
Smechﬁ @iﬂcﬁgp 55'%*'5'3‘5 9 E)Qr(?y essfgr? tPéj ' %8{ Oégittice)n' i §édJ dﬁ1et cbéemposition

of th@%@r%ﬂeﬁ%ﬂ&@ Wédﬂﬁ%@@l’é@ﬂ#@ﬁy e08moebihtafis @ﬁaﬁﬁﬂlt? of one or more
00219% A conP03| tion conprising a conpound |isteéd

of thegpresentiyieeii pomaPUNds ifpas amavmt efeetive @ueravigii tba desired

cal |y acceptable. Medi canent Exanpl es:
thera?g@t%ggﬁr%e of a conpound |isted above in the

[0021@1nUf grte% erandr%innﬁtgat%%nlg%tenferally chharacterlzed by injection, either
subcutaneously, intramuscularly or intravenously. Injectables can be prepared in
conventional forms, either as liquid solutions or suspensions, solid forms suitable for
solution or suspension in liquid prior to injection, or as emulsions. Suitable excipients
are, for example, water, saline, dextrose, glycerol, ethanol and the like. In addition, if
desired, the injectable pharmaceutical compositions to be administered may also
contain minor amounts of non-toxic auxiliary substances such as wetting or emulsifying

agents, pH buffering agents and the like.

[00233] The amount of the presently useful compound or compounds administered
is dependent on the therapeutic effect or effects desired, on the specific mammal being
treated, on the severity and nature of the mammal's condition, on the manner of
administration, on the potency and pharmacodynamics of the particular compound or
compounds employed, and on the judgment of the prescribing physician. The
therapeutically effective dosage of the presently useful compound or compounds may
be in the range of about 0.5 or about 1 to about 100 mg/kg/day.
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treatment of glaucoma or ocul ar hypertension in a

mamal . [ 00221] Use of a conpound |isted above in the
woreevafizaessir e of a nmedi canent for the treat nentPOf/US2009/041389

baI dness i n a mamal . [00222] A nedi canent conpri si ng a

nmpound |isted abov wher ei n sai osi tion | _
[00234] g A T HISHNES 1 BRRAITHCBAY agc%eelsﬂa%é?anulw h that it can be

admnﬁéf@?@é fopi {::95/26311 t ot CRARIH s??d!?% ; ’Fhé‘klﬁﬁféd a8 nﬂch as

oun etoama e treatnent
possugleaaﬁbowgrosomnrrms fogrpelatiensooside[GRRBARA. rdem@etablllty) may

necesta|osarag RRUMELGORAT. bt Pocyaaoel cforERaA pe maximized.

the Ilcﬁlﬂg%%hﬂ Hfé ¥orf3rﬁjf§1étl SUBH tRataREMASId |bQ8IeFétST@ td SeNBatfent for topical
ound 1isted above, a confainer, and instructions

ophtmlmﬁ nidditianaltyn apfoptihalmieatycsiceptable Hquidrahentd either be

packdfy bk RIR Dbg oo A B g BreSoniite R sRe BET ST R ation over
mum@grug@gnd | i sted above, a container, and instructions
for adm nistration of said corrp05|t| on to a manmal for

[00235]€ tF@@é;ﬂFﬁﬁélnﬁé applicHRmS soIﬂJQQR@B} Medikth Ems etk iof@hl prepared
acceptable salt” Is any salt that retains the activity

usingad physiological saline solution as a major vehicle. Ophthalmic solutlons should

preferably be maintained at a comfortable pH with an appropriate buffer system. The

formulations may also contain conventional, pharmaceutically acceptable preservatives,

stabilizers and surfactants.

[00236] Preservatives that may be used in the pharmaceutical compositions of the
present invention include, but are not limited to, benzalkonium chloride, chlorobutanol,
thimerosal, phenylmercuric acetate and phenylmercuric nitrate. A useful surfactant is,
for example, Tween 80. Likewise, various useful vehicles may be used in the
ophthalmic preparations of the present invention. These vehicles include, but are not
limited to, polyvinyl alcohol, povidone, hydroxypropyl methyl cellulose, poloxamers,
carboxymethyl cellulose, hydroxyethyl cellulose and purified water.

[00237] Tonicity adjustors may be added as needed or convenient. They include,
but are not limited to, salts, particularly sodium chloride, potassium chloride, mannitol
and glycerin, or any other suitable ophthalmically acceptable tonicity adjustor.

[00238] Various buffers and means for adjusting pH may be used so long as the
resulting preparation is ophthalmically acceptable. Accordingly, buffers include acetate
buffers, citrate buffers, phosphate buffers and borate buffers. Acids or bases may be
used to adjust the pH of these formulations as needed.

[00239] In a similar vein, an ophthalmically acceptable antioxidant for use in the
present invention includes, but is not limited to, sodium metabisulfite, sodium

thiosulfate, acetylcysteine, butylated hydroxyanisole and butylated hydroxytoluene.
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t he parent conpound and does not inpart any additional

del eterious or untoward effects on the subject to
woki0eh33088 i s admi ni stered and in the context iPCOB209/041389

it is adm nistered conpared to the parent conpound. A

10024 "Gieéiexiyert sPrmRed BN By Seunpiuged n e phinaimic

prepe\ﬂ;\'ﬁ%rﬁ‘é sid @rﬁélé’ﬁhq’é%é‘rﬂs?‘ﬁ'tﬁeﬂﬂ%ﬂgl?ﬁihg%ye‘ht iPEd&taly Gdb4Am,
Ich I's converted into an acid or~salt.
althoigr0 2@} Rhalatingeagientsaimay ase bptusketen pddesorah caojuiction with it.
functional groups may be derived from organic or
[00241]or gRine Ihghedieats areaussially usay ircthpfollswirng amoonist
pol yval ent ion. O particular interest are the
inorganic ions lithium sodium potassium calcium

WD 2009/ 132088PCT/ US2009/ 041389 and magnesi um Organic
sal ts ingresiemtade with aniﬁﬁﬂggﬂhfﬁﬂﬂﬂgarly anmoni um

salts , di- a ' yd am nes or
et hano%gg\?rle fr?l']ésrg&%@lfts may g 8%{%@@?0% med with

caf f ei peesdrvativet ham ne and(Qsd.n0l ar nol ecul es.

Hydrochl oric acid or some qther pharmaceutically
accept ¥8N€l&acid may form a0t with a conpound that

i ncl udesn:a 1 roup, sughy@s an am ne or a pyridine
ring. ?%ngg?%ps%?odrug" ighg?conpound which is

conver betfet o a therapeuti c@l0t1@cti ve conpound after

adm ni stration, and the termshpul d he interpreted as
br oad| yﬁ%éjg?tﬁ,ras i s gener Ql'sr')PFE%@é?gt ood in the art.

Wi | e Batiokighsindi ng to |i mgk ddagegcope of the
i nvention, conversion nmay occur by hydrol ysis of an
ester gudaptant sone ot her lisdleegiedal |y | abile group

or TocbUlfied Wetdhan "the ¢ nep aesBrdafigrEINTp. ! e

conmpound to which it is converted. Ester prodrugs of
the conmpounds di scl osed herein are specifically
Applieatiansder Stipvlating Hair sromgh be derived from a
carboxylic acid of O (i.e. the termnal carboxylic
id of r st ' ; er ;
100245, £ e, SRbEPredy 0 A AN oisObsdd BRI Lo e Mtulin the
treatraantt dfdyalgraads arid/ohleaimussc Alepecia¢baldaess) ia apdefitydncy of either

rorm LBl G, S TaA ' el ek EPuRyE T
deficiBRER DT tehhhd] $iaiP ﬁ!&ﬂr‘oa_ﬁ%ﬁartg@i?enr, : Bfétghéiﬁma?’t% Fé’adilytsgen.

under st ood by those skille e art a refers
Howehiendarthe ispanadae daldbperspol akthalidhythenmisea neicedinle abagmkga of

esters are particul arl sef ul , r.e kyl rt_ of. .
termifiail 185 S Haiiriiin eH3E b s whER oS e o R Bar which may
requiinidrésésPic Ekamirkfiohto detéryihe itgtotgendel. OPYS vellus hair is a

I sopropyl, n-butyl, sec-butyl, iso-butyl, t-butyl,
precyseert tpitergiomehair. hexyl isomers, cycl opropyl

cycl obutyl, cyclopentyl, cyclohexyl, and conbi nations
[00243]er ebfie hawvipognds desdriedclereoncan besisedtta stimulate, such as the

00230] Those skilled in the.art wll readil .
converA RGNS PR D5V 151 UT S 25 Ve {RbFRASIRG egrate of
grow®f of TefthipaMeaEir S THEURRBE tHidSorHbeGhRS8EsdielliHereimoP the
~adm xed with pharmaceutical |y acceptabl e excipients
simulatiere B pair gsewHy waswdisconeresnes ollows. art. Specifically,

a drug to be administered systemcally, it my be
[00244]nf elottbel casrse gidvehiing patldnts hawhgtglawrconte tteédtmenbmaysonly be

a solution, emylsi.o suspensi or, aerosol, syrup or
apprafriale In QUK Eygr QVIIR Do SPUISE G SRl PERECatiinay Unbardre) that a
patie® whd hat Hdeptredt8 wathl thirtatGsrtost A8eaeRyIdimanalogue, developed

medi canments, non-toxic solid carriers include, but are

not limted to, pharnmaceutical grades of mannitol,

| act ose, starch, magnesi umest earate, sodi um sacchari n,

t he pol yal kyl ene glycols, talcum cellul ose, glucose,

sucrose and magnesi um car bonate. The solid dosage
forms may be uncoated or they nay be coated by known

N o a e o - o o




subcut aneously, intramuscularly or intravenously.

I njectabl es can be prepared in conventional forns,
wepiohas208% |iquid solutions or suspensions, soPCTUSINMSI1389

suitable for solution or suspension in liquid prlor to

i njection, or as. emu Suj t abl e excipients
'aSheﬂ&#ateWGF?pioQgeMF@l‘er @Qlduiner indhe freated %Y%/@@”dr‘ the ”0” -treated

eye. @rhé%’rhm%@ent e clllﬁer%ncer?/‘@éjfyuhb% be Jer?%?r'il{)r?di Th8%ashes were
i nj ect abl’'e pharnaceutica ositions’'to be

longea dmidrii ast elftdkernwn%lrsaopearam:enn e treatadoeyd. s Tlé lash appearance on
non: i c.auxili bst ances such, as, wetti or

the i bR tiaiEt Syen ol ot APssaied Gl Rt SEhe FHaSPrasented a

bllateFél%{é'ﬁbHeﬁoWDA@b re§ult Bﬁt§3é%§ﬁﬁfe|tr}’c Ha@te! the WRPIBRA O on one side

onpounds adm ni stered i s dependent on the ther apeutic
couldebef eenstarededs distusbingsirorsd cegmetiestapepoint.c Argystainic examination

was g i PO e R b ERC R T Paor Bpame apparen

that tﬁl@ difeeed appe&NGs dvadhastrrigdttedriingingf Gdrepaesdn @Mh@ﬂlds of
onpound or conpounds enpl oyed, and on the judgnent of

pat'e'ﬂtﬁéNfﬂﬁ weee taking W@P@Szﬁﬁ“ Oﬁué)ﬂer%'i?é/@ﬁle@‘afﬁtltgﬂe changes in the

f
Iashe?ogn@g%%égeﬁtao&q%e fclﬁe:b@afrer ﬁésél%%éfe%‘%ﬁ{e |b S%Q/gpé?%gﬁﬁfsl Definite
differéncesbcauld b@Ode@Mflegi/wawrylny‘ﬁegrees in the lashes and adjacent hairs of all

iSRRI AR oo e ) AR E v

an be adm nistered topically to the eye. The confort
[00243'Houl theeharseinABe lashesuwereaaprasest @ 6rosgl inpRRRjIPN in several
[ [
patlerit‘tga'@{cleI @%ﬂl%%ﬁgggge@ 8ﬁ§h€2§§?ef ﬂﬂ%hésee With ﬁ'bﬂgﬁ?lgﬁd_ hair and
lasheknthehdiffeseet vadre opihyf sadn eaa;llyalvlttbmerandl oﬁthetﬂugh hnegnification and
[ d be fornmul ated such t [

. iqui thell IS

“ght'ri%P%‘PE;iB'l't@Sth tFﬁé"Hém%Wpﬁf'@PS%‘ﬁﬁ cEﬂ th& 8'3H§%ma follow-up

exarrfﬁﬂﬁlotn' Qﬁéhﬂhé(n is r%‘?glij‘ %'tel %Btcﬁpfh% eyéqlﬂééﬁf As a result of
shoul d el't pac age e use, or’ cont ai

the highqmve.ranagrelﬂcathrr eeeted ormllytcme ewi nscseemaira mmetamil tee eye is seen

uses. 023 hImca atlo sol ut.i
at a GBoanan POREF By ie irepeasar SBt ILORYS a b tiedighPcagvers. any
lash §§}er’hétr§®eﬂheéﬁ‘tﬁe9tvﬂ> @%@Fs r\tﬁrl‘lkéllyeto b@%ﬁt%ﬁ@%ept by careful
sol utions shoul d prefer be mai ntained at a
systegwticqonaparisopefithe lhasinesaqm? agiacenteaiisaidhe syslidmof thegwo eyes.
formul ati ons may al so contain conventi onal,
[00246]ar n@bsenvied gdargmatae ;t&abeetcpt’resmmﬂlmme&atsMaﬂ rbbzeirhualr growth

occur"f"%gI i regtﬁezqttﬁ%igfe%%%s%}gpgaﬁq\{ ﬁj@t\l/ogfoft tHg p&r)%ég%ndln analogue

were 'n'il)’lﬁyﬁlb' %eyﬂﬁblugéd u%#éa@éc?le‘ﬁ@th bf I%h@@’ ihBreased number of lashes
benzal koni um chl ori de, chl orodbutanol, thinerosal,

alongotherrwrm* ashi Imeameaseobtdﬂmkpﬁea@hdélueter ptlashes dnereased auxiliary
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preparation is ophthalmcally acceptable. Accordingly,
buffers include acetate buffers, citrate buffers,
phosphate buffers and borat/e buffers. Acids or bases
may be used to adjust the pH of these formul ations as
needed. [00239]1In a simlar vein, an ophthalmcally
accept abl e anti oxi dant for use in the



present invention includes, but is not limted to,
sodi um net abi sul fite, sodiumthiosulfate,

waec@byBwgst ei ne, butyl ated hydroxyani sol e and PUTL/YSz0®0H1389
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, 00240 her exci pi ent conponents which
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r
vellusagélg?détsé?ﬁgéﬂ%gﬂe r?r)g\( ég@h?éﬁtaﬁerh%?mrfb‘é dddcfBed herein and
their prodrugs can be used for the stimulation of hair growth. As used herein, hair
growth includes hair associated with the scalp, eyebrows, eyelids, beard, and other

areas of the skin of animals.

[00248] In one embodiment, the compound is mixed with a dermatologically
compatible vehicle or carrier. The vehicle, which may be employed for preparing
compositions as described herein, may comprise, for example, aqueous solutions such
as e.g., physiological salines, oil solutions, or ointments. The vehicle furthermore may
contain dermatologically compatible preservatives such as e.g., benzalkonium chloride,
surfactants like e.g., polysorbate 80, liposomes or polymers, for example, methyl
cellulose, polyvinyl alcohol, polyvinyl pyrrolidone and hyaluronic acid; these may be
used for increasing the viscosity. Furthermore, it is also possible to use soluble or
insoluble drug inserts when the drug is to be administered.

[00249] In one embodiment, dermatological compositions can be formulated for
topical treatment for the stimulation of hair growth which comprises an effective hair
growth simulating amount of one or more compounds as defined above and a
dermatologically compatible carrier. Effective amounts of the active compounds may
be determined by one of ordinary skill in the art, but will vary depending on the
compound employed, frequency of application and desired result. The compound will
generally range from about 0.0000001 to about 50% by weight of the dermatological
composition. Preferably, the compound will range from about 0.001 to about 50% by
weight of total dermatological composition, more preferably from about 0.1 to about
30% by weight of the composition.

[00250] In one embodiment, the application of the present compounds for
stimulation of hair growth finds applications in mammalian species, including both
humans and animals. In humans, the compounds described herein can be applied for
example, to the scalp, face beard, head, pubic area, upper lip, eyebrows, and eyelids.
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Applications for Stinmulating Hair Gowh [00242]1In
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[ 00253] For topical use on the eyelids or eyebrows, the
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acute or chronic failure, hyperphosphaturia, or the like.”

[00261] United State Patent No 6,710,072 teaches the use of EP2 agonists for the
treatment or prevention of “osteoporosis, constipation, renal disorders, sexual
dysfunction, baldness, diabetes, cancer and in disorder of immune regulation...various
pathophysiological diseases including acute myocardial infarction, vascular thrombosis,
hypertension, pulmonary hypertension, ischemic heart disease, congestive heart failure,

and angina pectoris.”
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vitreat retTn'ovp'éthy (PVR), age-related macular degeneration (ARMD), diabetic
retinopathy, diabetic macular edema, retinal detachment, retinal tear, uveitus, or

cytomegalovirus retinitis.
[00263] These compounds are also useful in treating asthma.

[00264] A person of ordinary skill in the art understands the meaning of the
stereochemistry associated with the hatched wedge/solid wedge structural features.
For example, an introductory organic chemistry textbook (Francis A. Carey, Organic
Chemistry, New York: McGraw-Hill Book Company 1987, p. 63) states “a wedge
indicates a bond coming from the plane of the paper toward the viewer” and the
hatched wedge, indicated as a “dashed line”, “represents a bond receding from the
viewer.” Unless stereochemistry is explicitly depicted, a structure is intended to include
every possible stereoisomer, both pure or in any possible mixture. Unless
stereochemistry is explicitly depicted, a structure is intended to include every possible

stereoisomer, both pure or in any possible mixture.

[00265] The foregoing description details specific methods and compositions that
can be employed to practice the present invention, and represents the best mode
contemplated. However, it is apparent for one of ordinary skill in the art that further
compounds with the desired pharmacological properties can be prepared in an
analogous manner, and that the disclosed compounds can also be obtained from
different starting compounds via different chemical reactions. Similarly, different
pharmaceutical compositions may be prepared and used with substantially the same
result. Thus, however detailed the foregoing may appear in text, it should not be
construed as limiting the overall scope hereof; rather, the ambit of the present invention

is to be governed only by the lawful construction of the appended claims.
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frOOH O O wherein Y isOor 2. The conpound of
claim1l according to the fornula
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CLAIMS

What is claimed is:

1. A compound according to a formula selected from
OH OH
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OH Y or a pharmaceutically acceptable salt thereof.
3. The conpound of claim1l according to the fornmula OH

w2@p/13e0ghar maceuti cal |y acceptabl e salt ther ep€T/U82009/041389

The conpound of claim1 according to the formula O S

Y or a pharmaceutically acceptable salt thereof.
O

5. The conpound of claim1 accddding to the formula

/
/ J
sl ST
OH

O]
T

OH
O/O*/\/\/
N
Q
\—Q gl gl
SY , Y , Y
QH OH
O <
N

O
;%\/ " on A /\
wherein Y is or
2.

The compound of claim 1 according to the formula

79



OH or a pharmaceutically acceptable salt thereof. 6.

The conmpound of claim 1l according to the fornula OH Y
W@r00a/1pde8s maceuti cal |y acceptabl e salt thereof PCTUSINL041389

conmpound of claim1l according to the formula OH or a

pharmaceutically acceptable salt thereof. 8. The

conpoun f claim1l according to the formula OH 7 O

)L)
O
N
O
\_Q
S
Y
or a pharmaceutically acceptable salt thereof.

3. The compound of claim 1 according to the formula
OH

S

or a pharmaceutically acceptable salt thereof.

4. The compound of claim 1 according to the formula
O

O/O/“\/\/\
N

0]

\_@

Y
or a pharmaceutically acceptable salt thereof.

5. The compound of claim 1 according to the formula
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N or a pharmaceutically acceptable salt thereof. 9.

The conmpound of claim 1l according to the fornula OH Y
W@r00a/1pde8s maceuti cal |y acceptabl e salt ther eof PC/OS20091@41389

conmpound of claim1l according to the formula OH or a

pharmaceutically acceptable salt thereof.

11. The

conpo of claim1 according to the formula OH Y or

or a pharmaceutically acceptable salt thereof.

6. The compound of claim 1 according to the formula
OH

O
\_Q
S
Y
or a pharmaceutically acceptable salt thereof.

7. The compound of claim 1 according to the formula

or a pharmaceutically acceptable salt thereof.

8. The compound of claim 1 according to the formula

81

t |y acceptable salt thereof.



12. The compound of claim 1l according to the fornmula 0O

or a pharmaceutically acceptable salt thereof. 13. The
w@oorposees of claim 1l according to the fornul a BEI/US2002041389

pharmaceutically acceptable salt thereof. 14.The

conmpound of claim1l according to the formula Y or a

phar maceutically acceptable salt thereof. 15. The

compour@Hof claim 1l according to the fornula OH 0 LN

WH cally acceptable salt thereof.
O
N
0]
\_Q
S

Y

or a pharmaceutically acceptable salt thereof.

9. The compound of claim 1 according to the formula
OH

O\_@
Y

or a pharmaceutically acceptable salt thereof.

10.  The compound of claim 1 according to the formula
OH

ONOJVW

9
Y

or a pharmaceutically acceptable salt thereof.

11.  The compound of claim 1 according to the formula
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16. The compound of claim 1l according to the fornula

OH _ Y or a pharmaceutically acceptable salt thereof.
waZoovha2o8onmpound of claim 1l according to the fBPCTHUBZ09/041389

OH or a pharmaceutically acceptable salt thereof. 18.

The conpound of claim1 according to the fornmula OH

or ap maceutically acceptable salt thereof. 19. The

o compound of claim1l according to the fornula OH _
N
¢ ]
S
Y

or a pharmaceutically acceptable salt thereof.

12. The compound of claim 1 according to the formula

or a pharmaceutically acceptable salt thereof.

13.  The compound of claim 1 according to the formula

OH
0O /@*/\/\
%
/
SI
Y

or a pharmaceutically acceptable salt thereof.

14.  The compound of claim 1 according to the formula
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or a pharmaceutically acceptable salt thereof. 20. The

conpound of claim1l according to the fornula OH or a
w@b@oisaoetit i cal |y acceptable salt thereof. 21.BRCTES1v02041389

of treating bal dness conprising adm nistering to a

subj ect in need thereof a therapeutically effective

anount _|"a conpound according to claiml.

N
]

Y

or a pharmaceutically acceptable salt thereof.

15. The compound of claim 1 according to the formula

OH

O/@A/\/\/
N

0]

\_@

Y

or a pharmaceutically acceptable salt thereof.

16. The compound of claim 1 according to the formula
OH

') /@/\/\N
N
0]
—
Y

or a pharmaceutically acceptable salt thereof.

17.  The compound of claim 1 according to the formula
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or a pharmaceutically acceptable salt thereof.

18.  The compound of claim 1 according to the formula

or a pharmaceutically acceptable salt thereof.

19.  The compound of claim 1 according to the formula

OH
o/@/\/\/\/
qu

/

S/

Y

or a pharmaceutically acceptable salt thereof.

20. The compound of claim 1 according to the formula
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OH

RO
Y
or a pharmaceutically acceptable salt thereof.

21. A method of treating baldness comprising administering to a subject in need

thereof a therapeutically effective amount of a compound according to claim 1.
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