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(57) ABSTRACT 

The instant invention provides compounds of Formula (I) 
which are leukotriene biosynthesis inhibitors. Compounds of 
formula (I) are useful as anti-asthmatic, anti-allergic, anti 
inflammatory, cytoprotective and anti-artherosclerotic 
agents. 
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NOVEL PHARMACEUTICAL COMPOUNDS 

FIELD OF THE INVENTION 

0001. The instant invention involves novel compounds 
which are useful as inhibitors of leukotriene biosynthesis. 

BACKGROUND OF THE INVENTION 

0002 Inhibition of leukotriene biosynthesis has been an 
active area of pharmaceutical research for many years. The 
leukotrienes constitute a group of locally acting hormones, 
produced in living systems from arachidonic acid. Leukot 
rienes are potent contractile and inflammatory mediators 
derived by enzymatic oxygenation of arachidonic acid by 
5-lipoxygenase. One class of leukotriene biosynthesis inhibi 
tors are those known to act through inhibition of 5-lipoxyge 
nase (5-LO). 
0003. The major leukotrienes are Leukotriene B (abbre 
viated as LTB). LTC, LTD and LTE. The biosynthesis of 
these leukotrienes begins with the action of the enzyme 5-li 
poxygenases on arachidonic acid to produce the epoxide 
known as Leukotriene A (LTA), which is converted to the 
other leukotrienes by Subsequent enzymatic steps. Further 
details of the biosynthesis as well as the metabolism of the 
leukotrienes are to be found in the book Leukotrienes and 
Lipoxygenases, ed. J. Rokach, Elsevier, Amsterdam (1989). 
The actions of the leukotrienes in living systems and their 
contribution to various diseases states are also discussed in 
the book by Rokach. 
0004. In general, 5-LO inhibitors have been sought for the 
treatment of allergic rhinitis, asthma and inflammatory con 
ditions including arthritis. One example of a 5-LO inhibitoris 
the marketed drug zileuton (ZYLOFTR) which is indicated 
for the treatment of asthma. More recently, it has been 
reported that 5-LO may be an important contributor to the 
atherogenic process; see Mehrabian, M. et al., Circulation 
Research, 2002 Jul. 26, 91(2):120-126. 
0005. Despite significant therapeutic advances in the treat 
ment and prevention of conditions affected by 5-LO inhibi 
tion, further treatment options are needed. The instant inven 
tion addresses that need by providing novel 5-LO inhibitors 
which are useful for inhibiting leukotriene biosynthesis. 

SUMMARY OF THE INVENTION 

0006. The instant invention relates to compounds of For 
mula I which are leukotriene biosynthesis inhibitors, methods 
for their preparation, and methods and pharmaceutical for 
mulations for using these compounds in mammals, especially 
humans. 
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0007. The compounds of Formula I are useful as anti 
asthmatic, anti-allergic, anti-inflammatory and cytoprotec 
tive agents. They are also useful in treating angina, cerebral 
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spasm, glomerular nephritis, hepatitis, endotoxemia, uveitis, 
and allograft rejection. The instant invention provides meth 
ods of treatment comprising administering a therapeutically 
effective amount of a compound of Formula Ito a patient in 
need of the above-described treatments. 

0008. Additionally, the instant invention involves the use 
of compounds of Formula Ito slow or halt atherogenesis. 
Therefore, the instant invention also provides a method for 
treating atherosclerosis, which includes halting or slowing 
the progression of atherosclerotic disease once it has become 
clinically evident, comprising administering a therapeuti 
cally effective amount of a compound of Formula Ito a patient 
in need of such treatment. The instant invention also provides 
methods for preventing or reducing the risk of developing 
atherosclerosis and atherosclerotic disease events, compris 
ing administering a prophylactically effective amount of a 
compound of Formula I to a patient who is at risk of devel 
oping atherosclerosis or having an atherosclerotic disease 
event. The instant invention further provides the use of a 
compound of Formula I in, combination with other therapeu 
tically effective agents. Additional embodiments will be evi 
dent from the following detailed description. 

DETAILED DESCRIPTION OF THE INVENTION 

0009. The novel leukotriene biosynthesis inhibitors of the 
instant invention are compounds of structural Formula I 

X O O 

RSr N R2 W S 

> *-* Y-s-s R3 R6 
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and the pharmaceutically acceptable salts and esters thereof 
wherein: 

R" is selected from the group consisting of H. —C. alkyl 
and —C cycloalkyl, 
R’ is selected from the group consisting of -H, -OH, 
—OC-alkyl, - F and tetrazolyl, provided that when R is 
tetrazolyl then neither R nor R is Z: 
R is selected from the group consisting of -H, -CFs, 
—CFCF —Calkyl Substituted with fluoro. —Calkyl 
R". —Coalkenyl, -Cecycloalkyl, -Cs.cycloalkenyl 
and —Z; 
R" is selected from the group consisting of -H, -CFs, 
—CFCF, —C-alkyl, -Calkyl Substituted with fluoro, 
—Calkyl-R". -Coalkenyl, -Cecycloalkyl, -Cs,cy 
cloalkenyl and —Z; 
or RandR'arejoined together with the carbon to which they 
are attached to form a ring selected from the group consisting 
of a —Cecycloalkyl ring and a —Cs-cycloalkenyl ring, 
provided that when R and R are joined together with the 
carbon to which they are attached to forma —Cs, cycloalk 
enyl ring, there is no double bond at the C1 position in the 
ring: 
or R and Rare joined together to form =C-alkyl; 
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or R. RandR are joined together with the carbon to which 
they are attached to form a cycloalkenyl ring selected from: 

R is selected from the group consisting of H. —Clo alkyl, 
—C cycloalkyl and halo; 
R is selected from the group consisting of H. —Clo alkyl, 
—C cycloalkyl and halo: 
R’ is selected from the group consisting of -COOR', 
—C(O)H, -CN, -CR'R'OH, -OR', S Calkyl and 
—S-C cycloalkyl; 
A is selected from the group consisting of 

0010 a) a 5-membered aromatic ring containing (i) one 
or more carbonatoms, (ii) one heteroatom selected from 
oxygen and Sulfur, and (iii) Zero, one, two or three nitro 
gen atoms, 

0011 b) a 5-membered aromatic ring containing one or 
more carbonatoms and from one to four nitrogenatoms, 

0012 c) a 6-membered aromatic ring containing carbon 
atoms and one, two or three nitrogen atoms; 

0013 d) a 6-membered aromatic ring selected from 

O 

/ N-o and / NH, 
18 / 18 / 

0014 e) a bicyclic aromatic ring system selected from 
benzothienyl, indolyl, quinolinyl and naphthalenyl: 

(0015 f) phenyl, 
10016 g) —CH2 R, wherein R is selected from phe 

nyl and dioxolanyl. 
0017 h) —C-cycloalkyl, 
0018 i) —Cs-cycloalkenyl, 
I0019 j) - Calkyl; and 
0020 k) —Calkenyl, 
0021 and wherein A is optionally mono- or di-substi 
tuted with a substituent independently selected at each 
occurrence from the group consisting of (i) halo, (ii) 
—OH, - Calkyl optionally substituted with one or 
more of halo for example including—CF, (iv) —OC. 
3alkyl optionally substituted with one or more of halo, 
(v) —OC cycloalkyl, (vi) —CH2OH. (vii)—COOR', 
(viii) - CN and (ix) NR'R'': 

R is selected from the group consisting of H. —C, alkyl 
and —C cycloalkyl, 
R" is selected from the group consisting of -H, -C- 
alkyl, -C cycloalkyl and COOR'; 
X is selected from the group consisting of —S , —SO— 
and —SO ; and 
Z is selected from the group consisting of 

0022 a) a 5-membered aromatic ring containing (i) one 
or more carbonatoms, (ii) one heteroatom selected from 
oxygen and Sulfur, and (iii) Zero, one, two or three nitro 
gen atoms, 

0023 b) a 5-membered aromatic ring containing one or 
more carbonatoms and from one to four nitrogenatoms, 
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0024 c) a 6-membered aromatic ring containing carbon 
atoms and one, two or three nitrogen atoms; 

(0.025 d) phenyl, and 
0026 e)-CH R, wherein R is selected from phe 
nyl and dioxolanyl. 

0027 and wherein Z is optionally mono- or di-substi 
tuted with a substituent independently selected at each 
occurrence from the group consisting of (i) halo, (ii) 
—OH, (iii) —Calkyl optionally substituted with one 
or more of halo for example including —CF. (iv) 
—OC-alkyl optionally substituted with one or more of 
halo, (v) —OC-cycloalkyl, (vi) —CH2OH. (vii) 
COOR', (viii) - CN and (ix) NR'R''. 

10028. In one embodiment of this invention, R' is selected 
from-Hand-C, alkyl. In a class of this embodiment, R' 
is selected from —H and —CH. 
(0029. In a second embodiment of this invention, R is 
selected from the group consisting of H. —OH and —F. In 
a class of this embodiment, R is selected from – H and 
OH. 

I0030. In a third embodiment of this invention, R is 
selected from the group consisting of —Calkyl optionally 
Substituted with fluoro. —C-alkyl-R', and —Cycy 
cloalkyl. In a class of this embodiment, R is selected from 
—C-alkyl optionally substituted with fluoro, particularly 
—CF, —CH and —CHs, and cyclopropyl. 
10031. In a fourth embodiment of this invention, R is 
selected from the group consisting of —Calkyl optionally 
substituted with fluoro. —Coalkyl-R'. -Coalkenyl, 
—Cacycloalkyl and —Z. In a class of this embodiment, R' 
is selected from —C-alkyl optionally Substituted with 
fluoro, particularly —CF, —CH and —CHs, and cyclo 
propyl. 
10032. In a fifth embodiment, RandR are joined together 
with the carbon to which they are attached to form a —C. 
6cycloalkyl ring. 
I0033. In a sixth embodiment of this invention, R is 
selected from —Hand —CH. In a class of this embodiment, 
R is H. 
I0034. In a seventh embodiment of this invention, R is 
selected from the group consisting of —H and —CH. In a 
class of this embodiment, R is H. 
0035. In an eighth embodiment of this invention, A is 
unsubstituted, mono- or di-substituted as described in For 
mula I and is selected from the group consisting of: 

0036) a) a 5-membered aromatic ring containing (i) one 
or more carbonatoms, (ii) one heteroatom selected from 
oxygen and Sulfur, and (iii) Zero, one, two or three nitro 
gen atoms, 

0037 b) a 5-membered aromatic ring containing one or 
more carbon atoms and from one to four nitrogenatoms, 

0.038 c) a 6-membered aromatic ring containing carbon 
atoms and one, two or three nitrogen atoms; and 

0.039 d) phenyl. 
In a class of this embodiment, A is unsubstituted, mono- or 
di-Substituted and is selected from the group consisting of 
thienyl, furanyl, oxazolyl, thiazolyl, tetrazolyl pyridinyl and 
phenyl. In a sub-class of this embodiment, A is selected from 
phenyl, 3-fluorophenyl, 4-fluoro-phenyl, unsubstituted or 
mono-Substituted thiazolyl, and unsubstituted or mono-Sub 
stituted pyridinyl. More particularly, A is 4-fluoro-phenyl. 
0040. In a ninth embodiment of this invention, Z is unsub 
stituted, mono- or di-substituted as described in Formula I 
and is selected from the group consisting of phenyl, benzyl, 
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(0167 (+)-(3R)-4,4,4-trifluoro-3-(2-4-(4-fluorophenyl)- 
2-oxo-2H-chromen-7-yl)thio-1,3-thiazol-5-yl)-3-hy 
droxybutanoic acid; 

(0168 (-)-(3S)-4,4,4-trifluoro-3-(2-4-(4-fluorophenyl)- 
2-oxo-2H-chromen-7-yl)thio-1,3-thiazol-5-yl)-3-hy 
droxybutanoic acid 

(0169 7-5-(1-methylpropyl)-1,3-thiazol-2-yl)thio)-4- 
(4-fluorophenyl)-2H-chromen-2-one: 

(0170 (+)-7-5-(1-cyclopropyl-2.2.2-trifluoro-1-hy 
droxyethyl)-1,3-thiazol-2-yl)thiol-4-pyridin-3-ul-2H 
chromen-2-one; 

(0171 (-)-7-5-(1-cyclopropyl-2.2.2-trifluoro-1-hy 
droxyethyl)-1,3-thiazol-2-yl)thiol-4-pyridin-3-ul-2H 
chromen-2-one; 

(0172 4-(4-fluorophenyl)-8-methyl-7-(5-2.2.2-trif 
luoro-1-hydroxy-1-(trifluoromethyl)ethyl-1,3-thiazol-2- 
yl)thio)-2H-chromen-2-one: 

(0173 4-(3,5-difluorophenyl)-7-(5-1-hydroxy-1 (trifluo 
romethyl)propyl-1,3-thiazol-2-yl)thio)-2H-chromen-2- 
One: 

(0174 4-3-(cyclopropyloxy)phenyl-7-((5-1-hydroxy 
1-(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio)-2H 
chromen-2-one; 

(0175 4-(3-methoxyphenyl)-7-((5-2.2.2-trifluoro-1-hy 
droxy-1-(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio 
2H-chromen-2-one; 

(0176) 7-(5-(1R)-hydroxy-1-(trifluoromethyl)propyl-1, 
3-thiazol-2-yl)thio)-4-(3-methoxyphenyl)-2H-chromen 
2-one; 

(0177 7-(5-(1R)-hydroxy-1-(trifluoromethyl)propyl-1, 
3-thiazol-2-yl)thio)-4-pyridin-3-yl-2H-chromen-2-one; 

(0178 4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trifluo 
romethyl)prop-2-en-1-yl-1,3-thiazol-2-yl)thio)-2H 
chromen-2-one; 

(0179 7-(5-1-hydroxy-1-(trifluoromethyl)propyl-1,3- 
thiazol-2-yl)thio)-4-(2-methyl-1,3-thiazol-4-yl)-2H 
chromen-2-one; 

0180 4-(4-fluorophenyl)-7-(5-(1R)-1-hydroxy-1-(trif. 
luoromethyl)propyl-1,3-thiazol-2-yl)sulfinyl)-2H 
chromen-2-one; and 

0181 4-(4-fluorophenyl)-7-(5-(1R)-1-hydroxy-1-(trif. 
luoromethyl)propyl-1,3-thiazol-2-yl)sulfonyl)-2H 
chromen-2-one; 

and the pharmaceutically acceptable salts and esters thereof, 
where appropriate. 
0182 Reference to the compounds of this invention as 
those of “Formula I,” “Formula Ia, and “Formula Ib' is 
intended herein to encompass compounds falling within the 
Scope of each of these structural formulas including pharma 
ceutically acceptable salts and esters thereof where such salts 
and esters are possible. The term “pharmaceutically accept 
able salts' refers to salts prepared from pharmaceutically 
acceptable non-toxic bases. Such as for example, a sodium 
salt which could be prepared using NaOH. Pharmaceutically 
acceptable esters of available hydroxy or carboxylic acid 
groups can optionally be formed as well. Examples of phar 
maceutically acceptable esters include, but are not limited to, 
—C alkyl and —C alkyl substituted with phenyl-, dim 
ethylamino- and acetylamino. 
0183 Some of the compounds described herein contain 
one or more asymmetric centers and may thus give rise to 
diastereomers and optical isomers. The present invention is 
meant to comprehend Such possible diastereomers as well as 
their racemic and resolved, enantiomerically pure forms and 
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pharmaceutically acceptable salts thereof. Furthermore, 
Some of the crystalline forms of compounds of the present 
invention may exist as polymorphs and as Such are intended to 
be included in the present invention. In addition, some of the 
compounds of the instant invention may form solvates with 
water or common organic solvents. Such solvates and 
hydrates are likewise encompassed within the scope of this 
invention. Some of the compounds described herein contain 
olefinic double bonds. The invention includes both E and Z 
geometric isomers. 
0.184 Compounds of this invention may be separated into 
their individual diastereoisomers by, e.g., fractional crystal 
lization from Suitable solvents, e.g., methylene chloride/hex 
anes or EtOAC/hexanes, or via chiral chromatography using 
an optically active stationary phase. Absolute stereochemis 
try may be determined by X-ray crystallography of crytalline 
products or crystalline intermediates which are derivatized, if 
necessary, with a reagent containing a stereogenic center of 
known configuration. Alternatively, any Stereoisomer of a 
compound of the general formula I may be obtained by Ste 
reospecific synthesis using optically pure starting materials or 
reagents of known absolute configuration. 
0185. As used herein “alkyl is intended to include both 
branched- and straight-chain Saturated aliphatic hydrocarbon 
groups having the specified number of carbon atoms, e.g., 
methyl (Me), ethyl (Et), n-propyl (Pr), n-butyl (Bu), n-pentyl, 
n-hexyl, and the isomers thereof such as isopropyl (i-Pr). 
isobutyl (i-Bu), secbutyl (s-Bu), tertbutyl (t-Bu), isopentyl, 
isohexyl and the like. "Cycloalkyl means a monocyclic satu 
rated carbocyclic ring, having the specified number of carbon 
atoms, e.g., 3, 4, 5 or 6 carbonatoms. Examples of cycloalkyl 
include cyclopropyl, cyclobutyl, cyclopenty1 and cyclohexyl. 
0186 The term "Calkenyl” as used herein, refers to a 
straight or branched 2-6 carbon chain with at least one car 
bon-carbon double bond. Examples of alkenyl include, but 
are not limited to, vinyl ( CH=CH-), allyl, isopropenyl, 
pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-me 
thyl-2-butenyl, and the like. The term "Cs, cycloalkenyl” as 
used herein means a non-aromatic monocyclic ring having 
from 5 to 7 carbonatoms in the ring with at least one carbon 
carbon double bond. 

0187. Within the definition for Formula I, RandR can be 
joined together with the carbon to which they are attached to 
form a —Cs, cycloalkenyl ring wherein there is no double 
bond at the C1 position in the ring. The C1 position is 
intended to be the ring carbon that bonds the cycloalkenyl 
ring to the core thiazolyl ring in structural Formula I. In this 
situation, C1 is also bonded to R. This is illustrated below 
using the example where R and Rare joined together with 
the carbon to which they are attached to form a 3.4-cyclopen 
tenyl ring, see (a): 

C-x a- C1 
R2 

(a) 

(b) 
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0188 Within the definition for Formula I, RandR can be 
joined together to form=C-alkyl. This is illustrated above, 
see (b). 
0189 Use of the term “optionally' is intended to mean that 
the genus encompasses compounds containing the specified 
optional moiety as well as compounds that do not contain 
such moiety. Each variable is independently defined each 
time it occurs within the Formula I definitions. For example, 
when Ris-CR'R'OH, R is independently selected at each 
occurrence and they can be the same or different. 
0190. Use of the term “substituted” is intended to encom 
pass mono- and poly-substitution on the specified moiety, 
unless mono- or di-substitution is specified. A mono-Substi 
tuted moiety has one substituent, while a poly-substituted 
moiety has more than one substituent wherein each carbon 
atom that is available for substitution in the moiety may 
independently be unsubstituted, mono- or poly-substituted 
and which results in the creation of a stable structure. For 
example, “ Calkyl optionally substituted with fluoro” 
includes —CH, —CHF, —CHF and —CF. 
0191 The terms “halo' or “halogen' are meant to include 
fluoro, chloro, bromo and iodo, unless otherwise noted. 
Fluoro and chloro are preferred, and fluoro is most preferred. 
0.192 Examples of 5-membered aromatic rings within the 
definitions of A and Z include but are not limited to thienyl, 
furanyl, oxazolyl, thiazolyl pyrrolyl, pyrazolyl, imidazolyl, 
and tetrazolyl, represented by the structural formulas below: 

o O o o 

N/ U/ U/ U/ 
2\ 2N. Nava HN-N 

0193 Examples of 6-membered aromatic rings comprised 
of carbonandone, two or three of N– within the definition 
of A and Zinclude but are not limited to pyridinyl, pyrimidi 
nyl, pyrazinyl and triazinyl represented by the structural for 
mulas below: 

OCC-C- 
0194 The ability of the compounds of Formula Ito inhibit 
biosynthesis of the leukotrienes makes them useful for pre 
venting or reversing the symptoms induced by the leukot 
rienes in a human Subject. This inhibition of the mammalian 
biosynthesis of leukotrienes indicates that the compounds 
and pharmaceutical compositions thereof are useful to treat, 
prevent, or ameliorate in mammals and especially in humans: 
1) pulmonary disorders including diseases Such as asthma, 
chronic bronchitis, and related obstructive airway diseases, 2) 
allergies and allergic reactions such as allergic rhinitis, con 
tact dermatitis, allergic conjunctivitis, and the like, 3) inflam 
mation Such as arthritis or inflammatory bowel disease, 4) 
pain, 5) skin disorders such as atopic eczema, and the like, 6) 
cardiovascular disorders such as angina, formation ofathero 
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Sclerotic plaques, myocardial ischemia, hypertension, plate 
let aggregation and the like, 7) renal insufficiency arising 
from ischaemia induced by immunological or chemical (cy 
closporin) etiology and 8) migraine or cluster headache, 9) 
ocular conditions such as uveitis, 10) hepatitis resulting from 
chemical, immunological or infectious stimuli, 11) trauma or 
shock states such as burn injuries, endotoxemia and the like, 
12) allograft rejection, 13) prevention of side effects associ 
ated with therapeutic administration of cytokines such as 
Interleukin II and tumor necrosis factor, 14) chronic lung 
diseases such as cystic fibrosis, bronchitis and other Small 
and large-airway diseases, 15) cholecystitis, 16) multiple 
sclerosis, and 17) proliferation of myoblastic leukemia cells. 
0.195 Thus, the compounds of the present invention may 
also be used to treat or prevent mammalian (especially, 
human) disease states Such as erosive gastritis; erosive esoph 
agitis; diarrhea, cerebral spasm; premature labor, spontane 
ous abortion; dysmenorrhea; ischemia; noxious agent-in 
duced damage or necrosis of hepatic, pancreatic, renal, or 
myocardial tissue; liver parenchymal damage caused by 
hepatoxic agents such as CC1 and D-galactosamine; 
ischemic renal failure; disease-induced hepatic damage; bile 
salt induced pancreatic or gastric damage; trauma- or stress 
induced cell damage; and glycerol-induced renal failure. The 
compounds also act as inhibitors of tumor metastasis and 
exhibit cytoprotective action. 
0196. The cytoprotective activity of a compound may be 
observed in both animals and man by noting the increased 
resistance of the gastrointestinal mucosa to the noxious 
effects of strong irritants, for example, the ulcerogenic effects 
of aspirin or indomethacin. In addition to lessening the effect 
of non-steroidal anti-inflammatory drugs on the gastrointes 
tinal tract, animal studies show that cytoprotective com 
pounds will prevent gastric lesions induced by oral adminis 
tration of strong acids, strong bases, ethanol, hypertonic 
saline Solutions, and the like. Two assays can be used to 
measure cytoprotective ability. These assays are: (A) an etha 
nol-induced lesion assay and (B) an indomethacin-induced 
ulcer assay and are described in EP 140,684. 
0.197 In particular, the compounds of the invention would 
be useful to reduce the gastric erosion caused by co-admin 
istration of a cyclooxygenase-2 selective inhibitor and low 
dose aspirin. Cyclooxygenase-2 selective inhibitors are 
widely used as effective anti-inflammatory drugs with less 
potential for gastrointestinal complications as compared to 
traditional, non-selective non-steroidal anti-inflammatory 
drugs. However, the combined use of a cyclooxygenase-2 
selective inhibitor with low-dose aspirin for cardio protection 
may compromise the gastrointestinal safety of this class of 
compounds. By virtue of its activity as a 5-lipoxygenase 
inhibitor, the compounds of the invention would be expected 
to be gastric protective in this regard. See Fiorucci, et al. 
FASEB.J. 17:1171-1173, 2003. Cyclooxygenase-2 selective 
inhibitors for use with the invention include but are not lim 
ited to rofecoxib (VIOXX(R), etoricoxib (ARCOXIATM), 
celecoxib (CELEBREX(R) and valdecoxib (BEXTRATM). A 
compound of this invention in combination with a cyclooxy 
genase-2 selective inhibitor could be administered in unit 
dosage form or separately to a patient on low-dose aspirin 
therapy. Alternatively, the cyclooxygenase-2 inhibitor could 
be administered in unit dosage form with low-dose aspirin, in 
which case a compound of this invention would be adminis 
tered separately. All three active ingredients in unit dosage 
form is also encompassed. Conventional dosage amounts of 
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the cyclooxygenase-2 selective inhibitor and aspirin (for car 
dio protection) may be utilized. For example, rofecoxib could 
be administered at 12.5 mg, 25 mg or 50 mg once daily. 
Aspirin could be administered at 81 mg once daily. 
0198 In addition, the compounds of this invention can 
also be used for the treatment of chronic obstructive pulmo 
nary disease (COPD). As described in S. Kilfeather, Chest, 
2002, Vol 121, 197, airway neutrophilia in COPD patients is 
believed to be a contributing source of inflammation and is 
associated with airway remodeling. The presence of neutro 
phils is mediated in part by LTB and treatment with the 
instant compounds could be used to reduce neutrophilic 
inflammation in patients with COPD. 
0199 The compounds of Formula I can also be used for 
the treatment of atherosclerosis comprising administering a 
therapeutically effective amount of a compound of Formula 
Ito a patient in need of such treatment. A further aspect of this 
invention involves a method for preventing or reducing the 
risk of developing atherosclerosis, comprising administering 
a prophylactically effective amount of a compound of For 
mula Ito a patient in need of Such treatment. Atherosclerosis 
is characterized by the deposition of atheromatous plaques 
containing cholesterol and lipids on the innermost layer of the 
walls of large and medium-sized arteries. Atherosclerosis 
encompasses vascular diseases and conditions that are recog 
nized and understood by physicians practicing in the relevant 
fields of medicine. Atherosclerotic cardiovascular disease 
including restenosis following revascularization procedures, 
coronary heart disease (also known as coronary artery disease 
or ischemic heart disease), cerebrovascular disease including 
multi-infarct dementia, and peripheral vessel disease includ 
ing erectile dysfunction, are all clinical manifestations of 
atherosclerosis and are therefore encompassed by the terms 
“atherosclerosis' and “atherosclerotic disease.” 
0200. A compound of Formula I of the instant invention 
may be administered to prevent or reduce the risk of occur 
rence, or recurrence where the potential exists, of a coronary 
heart disease (CHD) event, a cerebrovascular event, and/or 
intermittent claudication. Coronary heart disease events are 
intended to include CHD death, myocardial infarction (i.e., a 
heart attack), and coronary revascularization procedures. 
Cerebrovascular events are intended to include ischemic or 
hemorrhagic stroke (also known as cerebrovascular acci 
dents) and transient ischemic attacks. Intermittent claudica 
tion is a clinical manifestation of peripheral vessel disease. 
The term “atherosclerotic disease event as used herein is 
intended to encompass coronary heart disease events, cere 
brovascular events, and intermittent claudication. It is 
intended that persons who have previously experienced one 
or more non-fatal atherosclerotic disease events are those for 
whom the potential for recurrence of such an event exists. 
0201 Accordingly, the instant invention also provides a 
method for preventing or reducing the risk of a first or Sub 
sequent occurrence of an atherosclerotic disease event com 
prising the administration of a prophylactically effective 
amount of a compound of Formula I to a patient at risk for 
Such an event. The patient may already have atherosclerotic 
disease at the time of administration, or may be at risk for 
developing it. 
0202 The method of this invention serves to prevent or 
slow new atherosclerotic lesion or plaque formation, and to 
prevent or slow progression of existing lesions or plaques, as 
well as to cause regression of existing lesions or plaques. 
Accordingly, one aspect of this invention involves a method 
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for halting or slowing the progression of atherosclerosis, 
including halting or slowing atherosclerotic plaque progres 
Sion, comprising administering a therapeutically effective 
amount of a compound of Formula I to a patient in need of 
Such treatment. This method also includes halting or slowing 
progression of atherosclerotic plaques existing at the time the 
instant treatment is begun (i.e., "existing atherosclerotic 
plaques'), as well as halting or slowing formation of new 
atherosclerotic plaques in patients with atherosclerosis. 
0203. Another aspect of this invention involves a method 
for regression of atherosclerosis, including regression of ath 
erosclerotic plaques existing at the time the instant treatment 
is begun, comprising administering a therapeutically effec 
tive amount of a compound of Formula Ito a patient in need of 
Such treatment. 

0204 Another aspect of this invention involves a method 
for preventing or reducing the risk of atherosclerotic plaque 
rupture comprising administering a prophylactically effec 
tive amount of a compound of Formula Ito a patient in need of 
Such treatment. 

0205 The term “patient includes mammals, especially 
humans, who use the instant active agents for the prevention 
or treatment of a medical condition. Administering of the 
drug to the patient includes both self-administration and 
administration to the patient by another person. The patient 
may be in need of treatment for an existing disease or medical 
condition, or may desire prophylactic treatment to prevent or 
reduce the risk for diseases and medical conditions affected 
by inhibition of leukotriene biosynthesis. 
0206. The term “therapeutically effective amount” is 
intended to mean that amount of a drug or pharmaceutical 
agent that will elicit the biological or medical response of a 
tissue, a system, animal or human that is being sought by a 
researcher, Veterinarian, medical doctor or other clinician. 
The term “prophylactically effective amount' is intended to 
mean that amount of a pharmaceutical drug that will prevent 
or reduce the risk of occurrence of the biological or medical 
event that is sought to be prevented in a tissue, a system, 
animal or humanby a researcher, Veterinarian, medical doctor 
or other clinician. 

0207. The magnitude of prophylactic or therapeutic dose 
of a compound of Formula I will, of course, vary with the 
nature of the severity of the condition to be treated and with 
the particular compound of Formula I and its route of admin 
istration. It will also vary according to the age, weight and 
response of the individual patient. In general, the daily dose 
range for anti-asthmatic, anti-inflammatory, anti-allergic or 
anti-atherosclerotic use and generally, uses other than cyto 
protection, lie within the range of from about 0.001 mg to 
about 100 mg per kg body weight of a mammal, preferably 
0.01 mg to about 10 mg per kg, and most preferably 0.1 to 1 
mg per kg, in single or divided doses. On the other hand, it 
may be necessary to use dosages outside these limits in some 
CaSCS. 

0208 For use where a composition for intravenous admin 
istration is employed, a suitable dosage range for anti-asth 
matic, anti-inflammatory, anti-atherosclerotic oranti-allergic 
use is from about 0.001 mg to about 25 mg (preferably from 
0.01 mg to about 1 mg) of a compound of Formula I per kg of 
body weight per day and for cytoprotective use from about 0.1 
mg to about 100 mg (preferably from about 1 mg to about 100 
mg and more preferably from about 1 mg to about 10 mg) of 
a compound of Formula I per kg of body weight per day. 
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0209. In the case where an oral composition is employed, 
a Suitable dosage range for anti-asthmatic, anti-inflammatory, 
anti-allergic or anti-atherosclerotic use is, e.g., from about 
0.01 mg to about 100 mg of a compound of Formula I per kg 
of body weight per day, preferably from about 0.1 mg to about 
10 mg per kg and for cytoprotective use from 0.1 mg to about 
100 mg (preferably from about 1 mg to about 100 mg and 
more preferably from about 10 mg to about 100 mg) of a 
compound of Formula I per kg of body weight per day. 
0210 For the treatment of diseases of the eye, ophthalmic 
preparations for ocular administration comprising 0.001-1% 
by weight Solutions or Suspensions of the compounds of 
Formula I in an acceptable ophthalmic formulation may be 
used. 
0211. The exact amount of a compound of the Formula Ito 
be used as a cytoprotective agent will depend on, interalia, 
whether it is being administered to heal damaged cells or to 
avoid future damage, on the nature of the damaged cells (e.g., 
gastrointestinal ulcerations vs. nephrotic necrosis), and on the 
nature of the causative agent. An example of the use of a 
compound of the Formula I in avoiding future damage would 
be co-administration of a compound of the Formula I with an 
NSAID that might otherwise cause such damage (for 
example, indomethacin). For Such use, the compound of For 
mula I is administered from 30 minutes prior up to 30 minutes 
after administration of the NSAID. Preferably it is adminis 
tered prior to or simultaneously with the NSAID, (for 
example, in a combination dosage form). 
0212. The pharmaceutical compositions of the present 
invention comprise a compound of Formula I as an active 
ingredient and a pharmaceutically acceptable carrier and 
optionally other therapeutic ingredients. 
0213 Any suitable route of administration may be 
employed for providing a mammal, especially a human with 
an effective dosage of a compound of the present invention. 
For example, oral, rectal, topical, parenteral, ocular, pulmo 
nary, nasal, and the like may be employed. Dosage forms 
include tablets, troches, dispersions, Suspensions, Solutions, 
capsules, creams, ointments, aerosols, and the like. 
0214. The compositions include compositions suitable for 
oral, rectal, topical, parenteral (including Subcutaneous, 
intramuscular, and intravenous), ocular (ophthalmic), pulmo 
nary (nasal or buccal inhalation), or nasal administration, 
although the most Suitable route in any given case will depend 
on the nature and severity of the conditions being treated and 
on the nature of the active ingredient. They may be conve 
niently presented in unit dosage form and prepared by any of 
the methods well-known in the art of pharmacy. 
0215 For administration by inhalation, the compounds of 
the present invention are conveniently delivered in the form of 
anaerosol spray presentation from pressurized packs or nebu 
lisers. The compounds may also be delivered as powders 
which may be formulated and the powder composition may 
be inhaled with the aid of an insufflation powder inhaler 
device. The preferred delivery system for inhalation is a 
metered dose inhalation (MDI) aerosol, which may be for 
mulated as a Suspension or Solution of a compound of For 
mula I in Suitable propellants, such as fluorocarbons or hydro 
carbons. 
0216 Suitable topical formulations of a compound of For 
mula I include transdermal devices, aerosols, creams, oint 
ments, lotions, dusting powders, and the like. 
0217. In practical use, the compounds of Formula I can be 
combined as the active ingredient in intimate admixture with 
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a pharmaceutical carrier according to conventional pharma 
ceutical compounding techniques. The carrier may take a 
wide variety of forms depending on the form of preparation 
desired for administration, e.g., oral or parenteral (including 
intravenous). In preparing the compositions for oral dosage 
form, any of the usual pharmaceutical media may be 
employed, such as, for example, water, glycols, oils, alcohols, 
flavoring agents, preservatives, coloring agents and the like in 
the case of oral liquid preparations, such as, for example, 
Suspensions, elixirs and solutions; or carriers such as 
starches, Sugars, microcrystalline cellulose, diluents, granu 
lating agents, lubricants, binders, disintegrating agents and 
the like in the case of oral Solid preparations such as, for 
example, powders, capsules and tablets, with the solid oral 
preparations being preferred over the liquid preparations. 
Because of their ease of administration, tablets and capsules 
represent the most advantageous oral dosage unit form in 
which case solid pharmaceutical carriers are obviously 
employed. If desired, tablets may be coated by Standard aque 
ous or nonaqueous techniques. 
0218. In addition to the common dosage forms set out 
above, the compounds of Formula I may also be administered 
by controlled release means and/or delivery devices such as 
those described in U.S. Pat. Nos. 3,845,770; 3,916,899; 
3,536,809; 3,598,123; 3,630,200; 4,008,719; and 5,366,738 
the disclosures of which are hereby incorporated herein by 
reference. 
0219 Pharmaceutical compositions of the present inven 
tion Suitable for oral administration may be presented as 
discrete units such as capsules, cachets or tablets each con 
taining a predetermined amount of the active ingredient, as a 
powder or granules or as a solution or a Suspension in an 
aqueous liquid, a non-aqueous liquid, an oil-in-water emul 
sion or a water-in-oil liquid emulsion. Such compositions 
may be prepared by any of the methods of pharmacy but all 
methods include the step of bringing into association the 
active ingredient with the carrier which constitutes one or 
more necessary ingredients. In general, the compositions are 
prepared by uniformly and intimately admixing the active 
ingredient with liquid carriers or finely divided solid carriers 
or both, and then, if necessary, shaping the product into the 
desired presentation. For example, a tablet may be prepared 
by compression or molding, optionally with one or more 
accessory ingredients. Compressed tablets may be prepared 
by compressing in a suitable machine, the active ingredient in 
a free-flowing form Such as powder or granules, optionally 
mixed with a binder, lubricant, inert diluent, surface active or 
dispersing agent. Molded tablets may be made by molding in 
a Suitable machine, a mixture of the powdered compound 
moistened with an inert liquid diluent. Desirably, each tablet 
contains from about 1 mg to about 500 mg of the active 
ingredient and each cachet or capsule contains from about 1 to 
about 500 mg of the active ingredient. 
0220. The following are examples of representative phar 
maceutical dosage forms for the compounds of Formula I: 

Injectable Suspension (I.M.) mg/ml 

Compound of Formula I 10 
Methylcellulose S.O 
Tween 8O O.S 
Benzyl alcohol 9.0 
Benzalkonium chloride 1.O 

Water for injection to a total volume of 1 ml 
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Tablet mg tablet 

Compound of Formula I 25 
Microcrystalline Cellulose 415 
Providone 14.0 
Pregelatinized Starch 43.5 
Magnesium Stearate 2.5 

500 

Capsule mg capsule 

Compound of Formula I 25 
Lactose Powder 573.5 
Magnesium Stearate 1.5 

600 

Aerosol Per canister 

Compound of Formula I 24 mg 
Lecithin, NF Liquid Concentrate 1.2 mg 
Trichlorofluoromethane, NF 4.025 gm 
Dichlorodifluoromethane, NF 12.15gm 

0221. The instant invention also encompasses a process 
for preparing a pharmaceutical composition comprising com 
bining a compound of Formula I with a pharmaceutically 
acceptable carrier. Also encompassed is the pharmaceutical 
composition which is made by combining a compound of 
Formula I with a pharmaceutically acceptable carrier. 
0222. A therapeutically effective amount of a compound 
of Formula I can be used for the preparation of a medicament 
useful for treating or preventing any of the medical conditions 
described herein, in dosage amounts described herein. For 
example, a compound of Formula I can be used for the prepa 
ration of a medicament useful for the treatment of asthma, 
allergies and allergic conditions, inflammation, COPD or ero 
sive gastritis. Additionally, the medicament may be useful for 
preventing or reducing the risk of developing atherosclerotic 
disease, halting or slowing the progression of atherosclerotic 
disease once it has become clinically manifest, and prevent 
ing or reducing the risk of a first or Subsequent occurrence of 
an atherosclerotic disease event. The medicament comprised 
of a compound of Formula I may also be prepared with one or 
more additional active agents, such as those described below. 
0223) One or more additional active agents may be used in 
combination with the compounds of Formula I of this inven 
tion in a single dosage formulation, or the active agents of the 
combination may be administered to the patient in separate 
dosage formulations, which allows for concurrent or sequen 
tial administration of the active agents. 
0224. In addition to the compounds of Formula I, the phar 
maceutical compositions of the present invention can also 
contain other active agents (i.e., ingredients). Such as 
cyclooxygenase inhibitors, non-steroidal anti-inflammatory 
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drugs (NSAIDs), peripheral analgesic agents such as Zome 
pirac diflunisal and the like. The weight ratio of the compound 
of the Formula Ito the second active ingredient may be varied 
and will depend upon the effective dose of each ingredient. 
Generally, an effective dose of each will be used. Thus, for 
example, when a compound of the Formula I is combined 
with an NSAID the weight ratio of the compound of the 
Formula I to the NSAID will generally range from about 
1000:1 to about 1:1000, preferably about 200:1 to about 
1:200. Combinations of a compound of the Formula I and 
other active ingredients will generally also be within the 
aforementioned range, but in each case, an effective dose of 
each active ingredient should be used. 
0225 NSAIDs can be characterized into five groups: 
0226 (1) propionic acid derivatives; 
0227 (2) acetic acid derivatives; 
0228 (3) fenamic acid derivatives; 
0229 (4) oxicams; and 
0230 (5) biphenylcarboxylic acid derivatives, 
or a pharmaceutically acceptable salt thereof. 
0231. The propionic acid derivatives which may be used 
comprise: alminoprofen, benoxaprofen, bucloxic acid, car 
profen, fenbufen, fenoprofen, fluprofen, flurbiprofen, ibupro 
fen, indoprofen, ketoprofen, miroprofen, naproxen, 
oxaprozin, pirprofen, prano-profen, Suprofen, tiaprofenic 
acid, and tioxaprofen. Structurally related propionic acid 
derivatives having similar analgesic and anti-inflammatory 
properties are also intended to be included in this group. 
0232. Thus, “propionic acid derivatives” as defined herein 
are non-narcotic analgesics/non-steroidal anti-inflammatory 
drugs having a free-CH(CH)COOH or CHCHCOOH 
group (which optionally can be in the form of a pharmaceu 
tically acceptable salt group, e.g., —CH(CH)COONa" or 
—CH2CHCOONa), typically attached directly or via a 
carbonyl function to a ring system, preferably to an aromatic 
ring System. 
0233. The acetic acid derivatives which may be used com 
prise: indomethacin, which is a preferred NSAID, acemeta 
cin, alclofenac, clidanac, diclofenac, fenclofenac, fenclozic 
acid, fentiazac, furofenac, ibufenac, isoxepac, oXpinac, Sulin 
dac, tiopinac, tolmetin, Zidometacin, and Zomepirac. Struc 
tually related acetic acid derivatives having similar analgesic 
and anti-inflammatory properties are also intended to be 
encompassed by this group. 
0234 Thus, “acetic acid derivatives” as defined herein are 
non-narcotic analgesics/non-steroidal anti-inflammatory 
drugs having a free —CHCOOH group (which optionally 
can be in the form of a pharmaceutically acceptable salt 
group, e.g., —CHCOONa), typically attached directly to a 
ring system, preferably to an aromatic or heteroaromatic ring 
system. 
0235. The fenamic acid derivatives which may be used 
comprise: flufenamic acid, meclofenamic acid, mefenamic 
acid, niflumic acid and tolfenamic acid. Structurally related 
fenamic acid derivatives having similar analgesic and anti 
inflammatory properties are also intended to be encompassed 
by this group. 
0236. Thus, “fenamic acid derivatives” as defined herein 
are non-narcotic analgesics/non-steroidal anti-inflammatory 
drugs which contain the basic structure: 
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(O-e-O) 
CO2H 

which can bear a variety of substituents and in which the free 
—COOH group can be in the form of a pharmaceutically 
acceptable salt group, e.g., -COONa". 
0237. The biphenylcarboxylic acid derivatives which can 
be used comprise: diflunisal and flufenisal. Structurally 
related biphenyl-carboxylic acid derivatives having similar 
analgesic and anti-inflammatory properties are also intended 
to be encompassed by this group. 
0238. Thus, “biphenylcarboxylic acid derivatives’ as 
defined herein are non-narcotic analgesics/non-steroidal anti 
inflammatory drugs which contain the basic structure: 

(O)-(Q) 
COOH 

0239 which can bearavariety of substituents and in which 
the free —COOH group can be in the form of a pharmaceu 
tically acceptable salt group, e.g., —COONa". 
0240. The oxicams which can be used in the present inven 
tion comprise: isoxicam, piroXicam, Sudoxicam and tenoxi 
can. Structurally related oxicams having similar analgesic 
and anti-inflammatory properties are also intended to be 
encompassed by this group. 
0241 Thus, “oxicams' as defined herein are non-narcotic 
analgesicS/non-steroidal anti-inflammatory drugs which have 
the general formula: 

OH O 

N NHR 

N 
YCH, 

(O)2 

wherein R is an aryl or heteroaryl ring system. 
0242. The following NSAIDs may also be used: amfenac 
Sodium, aminoprofen, anitraZafen, antrafenine, auranofin, 
bendaZac lysinate, benzydanine, beprozin, broperamole, buf 
eZolac, cinmetacin, ciprocquaZone, cloximate, dazidamine, 
deboxamet, delmetacin, detomidine, dexindoprofen, 
diacerein, di-fisalamine, difenpyramide, emorfaZone, enfe 
namic acid, enolicam, epirizole, etersalate, etodolac, etofe 
namate, fanetizole mesylate, fenclorac, fendosal, fenflumi 
Zole, feprazone, floctafenine, flunixin, flunoxaprofen, 
fluproduaZone, fopiirtoline, fosfosal, furcloprofen, gluca 
metacin, guaimesal, ibuproxam isofeZolac, isonixim, isopro 
fen, isoxicam, lefetamine HCl, leflunomide, lofemizole, 
lonazolac calcium, lotifazole, loxoprofen, lysin clonixinate, 
meclofenamate Sodium, meseclaZone, nabumetone, nictin 
dole, nimeSulide, orpanoxin, oxametacin, oxapadol, 
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perisoxal citrate, pimeprofen, pimetacin, piproxen, piraZolac, 
pirfenidone, proglumetacin maleate, produaZone, pyridox 
iprofen, Sudoxicam, talmetacin, talniflumate, tenoxicam, 
thiazolinobutazone, thielavin B, tiaramide HCl, tiflamizole, 
timegadine, tolpadol, tryptarnid, and ufenamate. 
0243 The following NSAIDs, designated by company 
code number (see e.g., Pharmaprojects), may also be used: 
480156S, AA861, AD1590, AFP802, AFP860, AI77B, 
AP504, AU8001, BPPC, BW540C, CHINOIN 127, CN100, 
EB382, EL508, F1044, GV3658, ITF182, KCNTEI6090, 
KME4, LA2851, MR714, MR897, MY309, ONO3144, 
PR823, PV102, PV108, R830, RS2131, SCR152, SH440, 
SIR 133, SPAS510, SQ27239, ST281, SY6001, TA60, TAI 
901 (4-benzoyl-1-indancarboxylic acid), TVX2706, 
U60257, UR2301, and WY41770. 
0244 Finally, NSAIDs which may also be used include 
the salicylates, specifically acetyl salicylic acid and the phe 
nylbutaZones, and pharmaceutically acceptable salts thereof. 
0245. In addition to indomethacin, other preferred 
NSAIDs are acetyl salicylic acid, diclofenac, fenbufen, feno 
profen, flurbiprofen, ibuprofen, ketoprofen, naproxen, phe 
nylbutaZone, piroXicam, Sulindac, and tolmetin. Pharmaceu 
tical compositions comprising the Formula I compounds may 
also contain inhibitors of the biosynthesis of the leukotrienes 
such as are disclosed in EP 138.481 (Apr. 24, 1985), EP 
115,394 (Aug. 8, 1984), EP 136,893 (Apr. 10, 1985), and EP 
140,709 (May 8, 1985), which are hereby incorporated herein 
by reference. 
0246 The compounds of the Formula I may also be used in 
combination with leukotriene antagonists such as those dis 
closed in EP 106,565 (Apr. 25, 1984) and EP 104,885 (Apr. 4, 
1984) which are hereby incorporated herein by reference and 
others known in the art such as those disclosed in EP Appli 
cation Nos. 56,172 (Jul 21, 1982) and 61,800 (Jun. 10, 1982); 
and in U.K. Patent Specification No. 2,058,785 (Apr. 15, 
1981), which are hereby incorporated herein by reference. 
0247 Pharmaceutical compositions comprising the For 
mula I compounds may also contain as the second active 
ingredient, prostaglandinantagonists such as those disclosed 
in EP 11,067 (May 28, 1980) or thromboxane antagonists 
such as those disclosed in U.S. Pat. No. 4,237,160. They may 
also contain histidine decarboxylase inhibitors such as 
C-fluoromethylhistidine, described in U.S. Pat. No. 4.325, 
961. The compounds of the Formula I may also be advanta 
geously combined with an H or H-receptor antagonist, Such 
as for instance acetamazole, aminothiadiazoles disclosed in 
EP 40,696 (Dec. 2, 1981); benadryl, cimetidine, famotidine, 
framamine, histadyl, phenergan, ranitidine, terfenadine and 
like compounds, such as those disclosed in U.S. Pat. Nos. 
4,283,408; 4.362,736; and 4.394,508. The pharmaceutical 
compositions may also contain a K"/H' ATPase inhibitor 
such as omeprazole, disclosed in U.S. Pat. No. 4.255.431, and 
the like. Compounds of Formula I may also be usefully com 
bined with most cell stabilizing agents, such as 1,3-bis(2- 
carboxychromon-5-yloxy)-2-hydroxypropane and related 
compounds described in British Patent Specifications 1,144, 
905 and 1,144,906. Another useful pharmaceutical composi 
tion comprises the Formula I compounds in combination with 
serotonin antagonists Such as methysergide, the serotonin 
antagonists described in Nature, 316, 126-131 (1985), and the 
like. Each of the references referred to in this paragraph is 
hereby incorporated herein by reference. 
0248. Other advantageous pharmaceutical compositions 
comprise the Formula I compounds in combination with anti 
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cholinergics such as ipratropium bromide, bronchodilators 
Such as the beta agonist salbutamol, metaproterenol, terbuta 
line, fenoterol and the like, and the anti-asthmatic drugs theo 
phylline, choline theophyllinate and enprofylline, the cal 
cium antagonists nifedipine, diltiazem, nitrendipine, 
Verapamil, nimodipine, felodipine, etc., and the corticoster 
oids, hydrocortisone, methylprednisolone, betamethasone, 
dexamethasone, beclomethasone, and the like. 
0249 Furthermore, additional active agents such as anti 
atherosclerotic agents may be used in combination with the 
compounds of Formula I of this invention. The additional 
active agentoragents can be lipid altering compounds such as 
HMG-CoA reductase inhibitors, or agents having other phar 
maceutical activities, or agents that have both lipid-altering 
effects and other pharmaceutical activities. Examples of 
HMG-CoA reductase inhibitors useful for this purpose 
include statins in their lactonized or dihydroxy open acid 
forms and pharmaceutically acceptable salts and esters 
thereof, including but not limited to lovastatin (see U.S. Pat. 
No. 4.342,767); simvastatin (see U.S. Pat. No. 4,444,784): 
dihydroxy open-acid simvastatin, particularly the ammonium 
or calcium salts thereof pravastatin, particularly the Sodium 
salt thereof (see U.S. Pat. No. 4.346.227); fluvastatin particu 
larly the sodium salt thereof (see U.S. Pat. No. 5,354,772); 
atorvastatin, particularly the calcium salt thereof (see U.S. 
Pat. No. 5.273,995); nisvastatin also referred to as NK-104 
(see PCT international publication number WO 97/23200); 
and rosuvastatin (also known as ZD-4522, see U.S. Pat. No. 
5,260.440). Additional active agents which may be employed 
in combination with a a compound of Formula I include but 
are not limited to HMG-CoA synthase inhibitors; cholesterol 
absorption inhibitors such as eZetimibe which is 1-(4-fluo 
rophenyl)-3(R)-3(S)-(4-fluorophenyl)-3-hydroxypropyl)-4 
(S)-(4-hydroxyphenyl)-2-azetidinone, described in U.S. Pat. 
Nos. Re. 37721 and 5,846,966; cholesterolester transfer pro 
tein (CETP) inhibitors, for example JTT-705 and CP529,414: 
squalene epoxidase inhibitors; squalene synthetase inhibitors 
(also known as squalene synthase inhibitors); acyl-coenzyme 
A: cholesterol acyltransferase (ACAT) inhibitors including 
selective inhibitors of ACAT-1 or ACAT-2 as well as dual 
inhibitors of ACAT1 and -2; microsomal triglyceride transfer 
protein (MTP) inhibitors; probucol; niacin; bile acid seques 
trants; LDL (low density lipoprotein) receptor inducers; 
platelet aggregation inhibitors, for example glycoprotein IIb/ 
IIa fibrinogen receptor antagonists and aspirin; human per 
oxisome proliferator activated receptor gamma (PPARY) ago 
nists including the compounds commonly referred to as 
glitaZones for example troglitaZone, pioglitaZone and rosigli 
taZone and; including those compounds included within the 
structural class known as thiazolidinediones as well as those 
PPARY agonists outside the thiazolidinedione structural 
class; PPARC. agonists such as clofibrate, fenofibrate includ 
ing micronized fenofibrate, and gemfibrozil; PPAR dual C/y 
agonists such as 5-(2,4-dioxo-5-thiazolidinyl)methyl-2- 
methoxy-N-(4-(trifluoromethyl)phenylmethyl-benza 
mide, known as KRP-297; vitamin B (also known as pyri 
doxine) and the pharmaceutically acceptable salts thereof 
such as the HCl salt; vitamin B (also known as cyanocobal 
amin); folic acidora pharmaceutically acceptable Saltorester 
thereof such as the Sodium salt and the methylglucamine salt; 
anti-oxidant vitamins such as vitamin C and E and beta caro 
tene; beta-blockers; angiotensin II antagonists such as losar 
tan; angiotensin converting enzyme inhibitors such as enala 
pril and captopril; calcium channel blockers such as 
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nifedipine and diltiazam; endothelian antagonists; agents that 
enhance ABC1 gene expression; FXR and LXR ligands 
including both inhibitors and agonists; bisphosphonate com 
pounds such as alendronate sodium; and cyclooxygenase-2 
inhibitors such as rofecoxib and celecoxib. 
0250 Compounds of Formula I can be tested using the 
following assays to determine their mammalian leukotriene 
biosynthesis inhibiting activity. Representative tested com 
pounds of Formula I were shown to be inhibitors of leukot 
riene biosynthesis, each having an ICso less than or equal to 
500 nM in the Human Polymorphonuclear Leukocyte LTB 
assay, described below. The representative tested compounds 
were also shown to have activity as 5-LO inhibitors in either 
or both of the Human 5-Lipoxygenase Enzyme Assay and the 
5-Lipoxygenase Human Whole Blood Assay, both described 
below. 

Human Polymorphonuclear (PMN) Leukocyte LTB Assay 

0251 Human blood was obtained by venepuncture from 
consenting Volunteers who have not taken medication within 
the previous 7 days. The blood was immediately added to 
10% (v/v) trisodium citrate (0.13M). PMNs were isolated 
from the anticoagulated blood by dextran sedimentation of 
erythrocytes followed by centrifugation through Histopaque 
1077 (Sigma). Contaminating erythrocytes were removed by 
hypotonic lysis. PMNs were resuspended at 2.5x10/ml in 
HEPES (15 mM)-buffered Hanks balanced salt solution con 
taining Cat (1.4 mM) and Mg (0.7 mM), pH 7.4. 
(0252 PMNs (0.5 ml, 1.25x10 cells) wereplaced in 1.2 ml 
plastic tubes (Marsch Biomedical Products) and incubated 
(37° C., 2 min) with 2 ul of test compounds at the desired 
concentration or vehicle (DMSO) as control. The synthesis of 
LTB was initiated by the addition of calcium ionophore. 
A23.187 (Sigma, final concentration 10 uM) or vehicle in 
control samples and allowed to proceed for 5 minutes at 37° 
C. The reactions were terminated with the addition of cold 
methanol (0.25 ml). 
0253) Samples were diluted 4-fold in Assay Designs 
assay buffer provided in their LTB Enzyme Immunoassay 
kit. Quantitation of the LTB content was performed as per 
manufacturer's protocol. Inhibitory dose-response curves 
were constructed using a four-parameter algorithm and from 
these the ICs values were determined. 

Human 5-Lipooxygenase Enzyme Assay 

0254 The activity of 5-lipoxygenase was measured using 
a spectrophotometric assay and recombinant human 5-li 
poxygenase as a source of enzyme. Human 5-lipoxygenase 
was purified from Sf9 cells infected with the recombinant 
baculovirus rvH5LO (8-1) containing the coding sequence 
for human 5-lipoxygenase as described by Percival et al., 
(Eur. J. Biochem 210, 109-117, 1992). The enzymatic activity 
was measured using a spectrophotometric assay from the 
optimal rate of conjugated diene formation (absorbance at 
238 nm) using the procedure described in Riendeau et al. 
(Biochem. Pharmacol. 38, 2313-2321, 1989) with minor 
modifications. The incubation mixture contained 25 mM 
potassium phosphate, pH 7.5, 0.1 mM EDTA, 0.3 mM CaCl, 
24 g/ml phosphatidylcholine, 0.1 mM ATP, 0.5 mMDTT, 20 
uMarachidonic acid (2 ul from a 100-fold solution in etha 
nol), inhibitor (2 ul aliquot from a 100-fold solution in 
DMSO) and an aliquot of purified 5-lipoxygenase. Reactions 
were initiated by the addition of the purified 5-lipoxygenase 
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and the rate of conjugated diene production was followed for 
5 minutes at room temperature. The reaction was performed 
in a Costar UV plate ( Cat. #3635) and the absorbance 
changes at 238 nm were recorded with a Molecular Devices 
UV/VIS 96 well spectrophotometer (Spectra Max 190) using 
SOFTmax PRO software. Enzymatic activity was calculated 
from the optimal rate of the reaction by a linear fit of the 
increase in absorbance at 238 nm over 36 seconds. When the 
rate of diene formation is low (<0.01 Absorbance Unit/min) 
the linear fit is performed over 180 seconds. The results are 
expressed as percentage of inhibition of the reaction rate 
relative to controls (typically between 0.001-0.005 Absor 
bance Unit/min) containing the DMSO vehicle. 

5-Lipooxygenase Human Whole Blood Assay 

0255 Fresh blood was collected in heparinized tubes by 
Venipuncture from consenting Volunteers. These Volunteers 
have no apparent inflammatory conditions and have not taken 
any nonsteroidal anti-inflammatory drugs for at least 4 days 
prior to blood collection. Plasma was separated from the 
blood of each individual Volunteer by centrifuging approxi 
mately 10 mls of blood. A 50 mM stock solution of the 
calcium ionophore A23 187 (Sigma, St Louis, Mo., USA) in 
DMSO was diluted 20 fold with each volunteer's plasma to 
obtain a 2.5 mM working solution. A 5000 aliquot of each 
blood was pre-incubated with either 1 ul of vehicle (DMSO) 
or test compounds in DMSO at 37° C. for 15 minutes. This 
was followed with the addition of 5ul of either plasma or the 
2.5 mM working solution (for each experiment, the blood and 
plasma was from the same Volunteer) resulting in a final 
concentration of 25 uM of A23 187. The blood mixture was 
incubated at 37°C. for 30 minutes then centrifuged at 1500 g 
at 4°C. for 10 minutes. The supernatant plasma was collected 
from all samples and stored at 4°C. All Supernatant plasma 
samples were tested for the production of leukotriene B. 
(LTB) using the LTB enzyme immunosorbent assay (EIA) 
kit from Assay Designs (Ann Arbor, Mich., USA) according 
to the manufacturer's instructions. 

0256 Compounds of Formula I of this invention can be 
prepared according to the following methods and Examples 
below. Some abbreviations used herein include: Bu-butyl: 
DAST=diethylaminosulfur trifluoride; DBU=1,8-diazabicy 
cloS.4.0]undec-7-ene; DME-ethylene glycol dimethyl 
ether, DMF=N,N-dimethylformamide; DMSO-dimethyl 
sulfoxide; EtOH=ethanol: EtO=diethyl ether; 
EtN=triethylamine; EtOAc-ethyl acetate; h-hours: 
HOAc-acetic acid; KHMDS-potassium bis(trimethylsilyl) 
amide; LDA-lithium diisopropylamide; m-CPBA=3-chlo 
roperoxybenzoic acid; MeOH-methanol; NMP=1-methyl-2- 
pyrrolidinone; OTf-trifluoromethanesulfonate=triflate; 
O-THP—O-tetrahydropyran-2-yl; rt-room temperature: 
TFA=trifluoro acetic acid; THF-tetrahydrofuran. 
0257 7-Bromo-4-trifluoromethanesulfonyloxycoumarin 
(structure V-a) can be prepared as shown in Scheme 1 below. 
Description of how to make V-a is also found in the proce 
dures described in U.S. Pat. No. 5,552,437 in Scheme 1 at 
columns 17-18 (see structure V) therein and in the section 
titled “Preparation Of Coumarins' starting at column 58 
therein. Bromophenolii can be acetylated by treating a mix 
ture of ii and acetylchloride in the presence of a base Such as 
pyridine in a solvent Such as dichloromethane to yield the 
corresponding acetate which, upon heating neat with a Lewis 
acid such as aluminum chloride, gives the acyl derivative iii. 
Reaction of iii with first an inorganic base Such as sodium 
hydride in an organic solvent such as benzene followed by 
addition of a carbonate such as diethylcarbonate furnishes the 
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intermediate iv. The intermediate iv is then transformed using 
trifluoromethanesulfonic anhydride, in the presence of an 
amine such as triethylamine, in a neutral solvent Such as 
dichloromethane, to the corresponding triflate V-a. 

SCHEME 1. 

Br OH 

He 

ii 
Br OH 

O -- 

CH3 

iii. 
Br O O 

cC 
OH 

iv 

Br O O 

2 

OTf 

W-8 

0258. The bromo-4-trifluoromethanesulfonyloxy 
coumarin of structure V-b can also be prepared following the 
procedures described above for preparing V. 

w-b 
Br O O 

r 
A-4Ne- RI 

R5 
Otf 

0259. As shown in Scheme 2, triflate v-b can also be pre 
pared by acylation of bromophenol (substituted or not) with 
AlCls and an acyl chloride followed by rearrangement upon 
heating in dichloroethane. Treatment with a carbonate Such as 
ethyl carbonate and a hydride such as NaH in toluene yields 
triflate v-b after conversion of the phenol. 

SCHEME 2 

Br OH 
N 

1- AlCl3 
Her 

/C4 2- RCHC(O)Cl 
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-continued 
Br OH 

N 
NaH-toluene 

4. 2 O He 
Ethyl carbonate 

R5 

?H-R 
Br O O 

N 
TfG) b 
-- w 44fna R1 

R5 
OH 

0260 The following structural formulas III, IIIa and IIIb 
are referred to in the following schemes: 

III 

IIIa 
R N SH 

Y ) - 
R4 

R3 R2 
IIIb. 

R4 
R3 

N SH 

R2 \ Y 

0261 Compounds of Formula I of the present invention 
may be prepared employing general synthetic procedures 
known in the art, including the methods described below and 
the methods described in U.S. Pat. No. 5,552,437, which is 
herein incorporated by reference. The synthetic routes out 
lined in Schemes A to E are provided for illustrative purposes. 
In the Schemes and the description of the Schemes, the term 
'Ar' is equivalent to “A” as defined in Formula I. 
0262 METHODA: Boronic acids and esters can be pre 
pared from the corresponding halide according to literature 
procedures and references cited therein (Charette, A. B., Gir 
oux, A.J., Org. Chem. 1996, 61,8718; Ishiyama, T., Murata, 
M., Miyaura, N.J., Org. Chem. 1995, 60,7508; Miyaura, N., 
Suzuki, A., Chem. Rev, 1995, 95, 2457; Murata, M., 
Watanabe, S., Masuda, Y. J., Org. Chem. 1997, 62, 6458: 
Watanabe, T., Miyaura, N., Suzuki, A., Synlett, 1992, 207: 
Maddaford, S. Keay, B. A. J. Org. Chem. 1994, 59, 6501; 
Cristofoli, W. A., Keay, B. A., Tetrahedron Lett. 1991, 32, 
5881; Passafaro, M. S. Keay, B.A., Tetrahedron Lett. 1996, 
37, 429; Serafin, B., Makosza, M., Tetrahedron, 1963, 19, 
821). In some cases, the triflate, the tin or the zinc derivatives 
may be used instead of the boronic acid. 
0263. As shown in Scheme A, triflate v-b (U.S. Pat. No. 
5,552,437) was treated with the appropriate boronic acid or 
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ester, a catalyst Such as tetrakis(triphenylphosphine) palla 
dium and cesium fluoride or NaCO or a base in an inert 
solvent such as DME at 80-90° C. to yield coumarin II. 
0264. The coupled product II is treated with thiol III and an 
inorganic base such as KCO in DMF or NMP between 
80-120° C. to afford compound IV. Alternatively, the thiol III 
poured into acidic water. After purification on silica gel, the 
solid is treated with pyridine hydrochloride at 120 to 170° C. 
or BBr in CHCl to remove the methoxy group. After work 
up, compound IX is obtained. Alternatively, 3-bromoanisole 
can be replaced by 3-bromophenol. Treatment of 3-bro 
mophenol and AICl with the acyl chloride followed by heat 
ing in a chlorinated solvent affords IX. 
0265 Compound X is prepared by the addition of phos 
phorous oxychloride to an N,N-dialkylamide in a high boiling 
solvent such as dichlorobenzene at room temperature. After 
30 minute, IX is added and 10 minute later, the mixture is 
heated to 140°C. for the appropriate amount of time. Alter 
natively, IX can be treated with a triphenylphosphoranylidene 
at 100-140°C. in a high boiling solvent such as toluene and 
xylene to afford compound X. The phenol IX can also be 
acylated in pyridine or in an inert solvent with a base to XII 
and treated with a base such as KHMDS at 0°C. to furnish X. 
Following method A with X and compound III, compound XI 
is obtained. 
0266. If Ar is a pyridine it can be converted to, a pyridone 
via the preparation of the N-oxide followed by treatment with 
acetic anhydride and heating in basic conditions. 

SCHEME B. 

Br N OR 

yea 
R6 

VIII 

R = H or Me 

1) AlCl3 
2) ArC(O)Cl 

Br OH Br O O N N php1NCO.Me 
A4Neo O A4S4N 

R6 EtNCOCHR R6 Air 
POCl3 

IX X 

icoch, " 
Bass/ 

Br OC(O)CHR S O O 
N RN N 
A4ne Sy A4N4N 

R6 6 
Air R4 R3 OHR Air 

XII XI 

0267 METHODC: As shown in Scheme C, thiazole XIII 
is treated with a strong base such as Buli or LDA in an inert 
solvent such as THF or EtO at -78° C. followed by the 
addition of a carbonyl derivatives to furnish III. Alternatively, 
the bis-anion formed by treatment of XIII with LDA at -78° 
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C. is treated with an anhydride, an ester or an acyl chloride to 
give ketone XIV. To ketone XIV is added a commercially 
available Grignard reagent or one that is prepared from a 
suitably protected (such as O-THP, dioxolane, etc.) aliphatic 
chain having a bromo or an iodo atom at the end of the chain. 
The protected group used can be found in “Protective groups 
in organic synthesis', Greene, T. W.; Wuts, P. G. M.: 1999, 
third edition, Wiley and Sons. Once the protecting group is 
removed, other functionalities are introduced Such as nitrile, 
ether, carboxylic acid, ester and Sulfide. 
0268 Treatment of ester or nitrile (CH X) with a base 
such as LDA in an inert solvent such as THF or EtO at -78° 
C. followed by addition of XIV also furnished III. 

SCHEMEC 

OH 
R3 

S 1- Buli R4 S 

2-SH 2-R'R'CO) X-sh 
R5 N R5 N 

XIII IIIa, 
R2 = OH 

1) Base HC-X, base 
2) (RCO).O 

or Ester, X2= ester, CN 
RCOC O p-N halogenMg 

n = 1-6 
O 

R3 S 

X-sh 
R5 N 

XIV 
PG = Protecting group such as ester, dioxolane, ether 

0269. METHOD D: As depicted in Scheme D, tetrazole 
derivatives are prepared from the alcohol HE or IV according 
to Fortin, R.; Brochu, C. Tetrahedron Lett. 1994, 35, (52) 
9681. To the tertiary alcohol IV in acetonitrile at rt was added 
5 equivalent of 1H-tetrazole and 40% of a Lewis acid such as 
Zinc triflate. The reaction mixture was left overnight. After 
quenching with NHOAc and removal of the solvent, the 
crude product was purified on silica gel with 2/8 toluene:EA 
to 100% EA 

IV - T -- 

SCHEMED 

S O O 

Rs s N 
Lewis Acid 
Tetrazole -S 

N 

N 

-N R6 

R2 = OH 2Nb," Air 
N 

XV 
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-continued 
OH 

R3 
Lewis Acid DX. S Tetrazole 

X-sh R. 
R5 

III, 

R2 = OH 

Tetrazolyl 
R3 K2CO3 

S 
R4 SH - V - XV 

M R. 
R5 

XVI 

0270 METHODE: As shown in Scheme E, thiazole XVI 
is prepared according to D'Amico and Bartram (J. Org. 
Chem. 1960, 25, 1336 and references cited therein). Grig 
nard's reagent (or lithiated reagent) is added at low tempera 
ture to yield Mb. An intermediate ketone is usually formed 
when a Grignard reagent is used. This ketone can be used to 
add a different Grignard reagent. Alternatively, XVII is halo 
genated with bromine in MeCH or HOAc (it to 80°C.) or any 
other methods that can add a C1 or a Br alpha to a ketone to 
yield XVII. It is then treated with ammonium dithiocarbam 
ate in ethanol to yield IIIb. 

SCHEMEE 

O 
S 

Br -- He 
COEt 

HN SNH" 
R5 

R is not halo 
5 

R S 
Grignard's 

SH - S - IIIb A reagent 
EtOC N 

XVI 

O O 

R2 Br/MeOH or X R2 
He- -- 

Br/HOAc/60° C. 

R R R R 

XVII XVIII 

R is not halo 

X = Cl, Br 
S 

ls -- IIIb 
HN SNH' 
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Example 1 

4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trifluorom 
ethyl)propyl-1,3-thiazol-2-yl)thio)-2H-chromen-2- 

O 

Step 1: 7-bromo-4-(4-fluorophenyl)-2H-chromen-2- 
O 

0271 

0272. To a solution of triflate (compound V of scheme 1, in 
U.S. Pat. No. 5,552,437) (3.0 g, 8.0 mmol) in 27 ml of THF 
was added 4-fluorophenyl boronic acid (1.2g, 8.8 mmol), 
(PhP)Pd(465 mg. 0.4 mmol) and aqueous NaCOs (8.8 ml, 
17.7 mmol). The mixture was heated at 50° C. for 2 h, cooled 
and partitioned between aqueous NHCl and EtOAc. The 
layers were separated and the aqueous phase was extracted 
with EtOAc. The combined organic layers were dried over 
anhydrous MgSO. The solvent was evaporated and the resi 
due chromatographed on silica gel (toluene:EtOAc: 9:1) to 
give the title compound. 

Step 2: 1,1,1-trifluoro-2-(2-mercapto-1,3-thiazol-5- 
yl)butan-2-ol 

0273 

/ N Foul X. S SH 

CF 

0274. To a solution of diisopropylamine (4.32 g, 42.6 
mmol) in 50 ml of THF at -78°C. was added BuLi (1.6M in 
hexanes, 26.6 ml, 42.6 mmol). After 15 min, a solution of 
2-mercaptothiazole (2.0 g, 17.0 mmol) in 10 ml of THF was 
added dropwise. After 5 min, 1,1,1-trifluoro-2-butanone 
(1.07 g., 8.5 mmol) was added. The mixture was stirred 3 hat 
-78°C. and partitioned between aqueous NHCl and EtOAc. 
The layers were separated and the aqueous phase was 
extracted with EtOAc. The combined organic layers were 
dried over anhydrous MgSO. The solvent was evaporated 
and the residue chromatographed on silica gel (hexanes: E 
tOAc; 1:1) to give the title compound. 
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Step 3: 444-fluorophenyl)-7-(5-1-hydroxy-1-(trif. 
luoromethyl)propyl-1,3-thiazol-2-yl)thio)-2H 

chromen-2-one 

0275 

N- O O 
N - O 21 

HO 

" O 
F 

0276 A solution of 7-bromo-4-(4-fluorophenyl)-2H 
chromen-2-one (829 mg, 2.6 mmol), the thiol 1,1,1-trifluoro 
2-(2-mercapto-1,3-thiazol-5-yl)butan-2-ol (632 mg, 2.6 
mmol) and potassium carbonate (1.08 g, 7.8 mmol) in 17 ml 
of 1-methyl-2-pyrrolidinone (NMP) was heated at 120° C. 
overnight. The mixture was cooled to room temperature and 
partitioned between aqueous NHCl and EtOAc. The layers 
were separated and the aqueous phase was extracted with 
EtOAc. The combined organic layers were washed with 
water, brine and dried over anhydrous MgSO. The solvent 
was evaporated and the residue chromatographed on silica gel 
(toluene:acetone; 95:5) to give the title compound. "H NMR 
(400 MHz, CDC1): 87.76 (s, 1H), 7.56 (d. 1H), 7.44-7.48 (m, 
3H), 7.36 (dd. 1H), 7.25 (m, 2H), 6.39 (s.1H), 2.93 (brs, 1H), 
2.12 (q, 2H), 0.97 (t, 3H). 

Example 2 
4-(4-fluorophenyl)-7-5-(1-hydroxycyclopentyl)-1, 

3-thiazol-2-yl)thio-2H-chromen-2-one 
Step 1: 1-(2-mercapto-1,3-thiazol-5-yl)cyclopentanol 

(0277 

HO / \ > S 

0278. Following the procedure described in Example 1, 
Step 2, for the thiol 1,1,1-trifluoro-2-(2-mercapto-1,3-thia 
Zol-5-yl)butan-2-ol but substituting the 1,1,1-trifluoro-2-bu 
tanone with cyclopentanone, the title compound was 
obtained. 

Step 2: 4-(4-fluorophenyl)-7-5-(1-hydroxycyclo 
pentyl)-1,3-thiazol-2-yl)thio-2H-chromen-2-one 

0279 
S O O 

N N- 2 

OH 

F 

0280. Following the procedure described in Example 1, 
Step 3, for 4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trifluo 
romethyl)propyl-1,3-thiazol-2-yl)thio)-2H-chromen-2-one 
but substituting the thiol therein with 1-(2-mercapto-1,3-thia 
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zol-5-yl)cyclopentanol, the title compound was obtained. "H 
NMR (400 MHz, acetone-d): 8 7.78 (s, 1H), 7.66 (m, 2H), 
7.52 (d. 1H), 7.45 (d. 1H), 7.37-7.41 (m, 3H), 6.39 (s, 1H), 
4.69 (s, 1H), 1.90-2.10 (m, 6H), 1.80-1.84 (m, 2H). 

Example 3 
4-(4-fluorophenyl)-7-(5-2.2.2-trifluoro-1-hydroxy 
1-(trifluoromethyl)ethyl-1,3-thiazol-2-yl)thio)-2H 

chromen-2-one 
Step 1: 1,1,1,3,3,3-hexafluoro-2-(2-mercapto-1,3- 

thiazol-5-yl)propan-2-ol 

0281 

Ns SH 
N - 

HO 

FC CF 

0282 Following the procedure described in Example 1, 
Step 2, for the thiol 1,1,1-trifluoro-2-(2-mercapto-1,3-thia 
Zol-5-yl)butan-2-ol but substituting the 1,1,1-trifluoro-2-bu 
tanone with hexafluoroacetone, the title compound was 
obtained. Since hexafluoroacetone is a gas, it was bubbled in 
the solution. 

Step 2: 4-(4-fluorophenyl)-7-(5-2.2.2-trifluoro-1- 
hydroxy-1-(trifluoromethyl)ethyl-1,3-thiazol-2- 

yl)thio)-2H-chromen-2-one 
0283 

S O O 

s N - 21 
HO 

CF 

CF O 
F 

0284. Following the procedure described in Example 1, 
Step 3, for 4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trifluo 
romethyl)propyl-1,3-thiazol-2-yl)thio)-2H-chromen-2-one 
but substituting the thiol therein with 1,1,1,3,3,3-hexafluoro 
2-(2-mercapto-1,3-thiazol-5-yl)propan-2-ol, the title com 
pound was obtained. "H NMR (400 MHz, acetone-d): 88.26 
(s, 1H), 8.06 (s, 1H), 7.74 (d. 1H), 7.57-7.70 (m, 4H), 7.40 (t, 
2H), 6.47 (s, 1H). 

Example 4 
7-5-(1-ethylpropyl)-1,3-thiazol-2-yl)thio)-4-(4- 

fluorophenyl)-2H-chromen-2-one 
Step 1: 3-(2-mercapto-1,3-thiazol-5-yl)pentan-3-ol 

0285 
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0286 Following the procedure described in Example 1, 
Step 2, for the thiol 1,1,1-trifluoro-2-(2-mercapto-1,3-thia 
Zol-5-yl)butan-2-ol but substituting the 1,1,1-trifluoro-2-bu 
tanone with 3-pentanone, the title compound was obtained. 

Step 2: 5-(1-ethylpropyl)-1,3-thiazole-2-thiol 

0287 

SH 

N N - 

0288 To a solution of 3-(2-mercapto-1,3-thiazol-5-yl) 
pentan-3-ol (515 mg, 2.5 mmol) in 30 ml of CH2Cl at 0°C. 
was added triethylsilane (2.0 ml, 12.5 mmol) and TFA (2.0 
ml, 25.9 mmol). The mixture was stirred for 1 h at 0°C. then 
warmed to room temperature. After 1 h, the reaction mixture 
was diluted with EtOAc and quenched with a saturated solu 
tion of sodium bicarbonate. The layers were separated and the 
aqueous phase was extracted with EtOAc. The combined 
organic layers were washed with brine, dried over anhydrous 
MgSO and the solvent evaporated. The crude compound 
showed a mixture of alkene and desired product. The crude 
mixture was then resubmitted to the same reaction condition 
to get complete conversion. The crude was chromatographed 
on silica gel (hexane:EtOAc; 95:5 to 80:20) to the title com 
pound. 

Step 3: 7-(5-(1-ethylpropyl)-1,3-thiazol-2-yl)thio 
4-(4-fluorophenyl)-2H-chromen-2-one 

0289 

S O O 

s N - 21 

F 

0290 Following the procedure described in Example 1, 
Step 3, for 4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trifluo 
romethyl)propyl-1,3-thiazol-2-yl)thio)-2H-chromen-2-one 
but substituting the thiol therein with 5-(1-ethylpropyl)-1,3- 
thiazole-2-thiol, the title compound was obtained. "H NMR 
(400 MHz, acetone-d): 8 7.64-7.69 (m, 3H), 7.51 (d. 1H), 
7.45 (d. 1H), 7.34-7.40 (m, 3H), 6.38 (s, 1H), 2.84 (m. 1H), 
1.78 (m, 2H), 1.56 (m, 2H), 0.87 (t, 6H). 
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Example 5 

Alternate preparation for 7-5-(1-ethylpropyl)-1,3- 
thiazol-2-yl)thio)-4-(4-fluorophenyl)-2H-chromen 

2-one 

Step 1: 7-5-(1-ethyl-1-hydroxypropyl)-1,3-thiazol 
2-yl)thio)-4-(4-fluorophenyl)-2H-chromen-2-one 

0292 Following the procedure described in Example 1, 
Step 3, for making 4-(4-fluorophenyl)-7-(5-1-hydroxy-1- 
(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio)-2H 
chromen-2-one but substituting the thiol therein with 3-(2- 
mercapto-1,3-thiazol-5-yl)pentan-3-ol (made in step 1 of 
Example 4), the title compound was obtained. 
0293 'H NMR (400 MHz, acetone-d): 8 7.70 (s, 1H), 
7.64-7.67 (m, 2H), 7.50 (d. 1H), 7.35-742 (m, 4H), 6.38 (s, 
1H), 4.45 (s, 1H), 1.88 (q, 4H), 0.88 (t, 6H). 

0291 

Step 2:7-5-(1-ethylpropyl)-1,3-thiazol-2-yl)thio 
4-(4-fluorophenyl)-2H-chromen-2-one 

0294 

S O O 

s 
S 21 

F 

0295) To a solution of 7-5-(1-ethyl-1-hydroxypropyl)-1, 
3-thiazol-2-yl)thio)-4-(4-fluorophenyl)-2H-chromen-2-one 
(26 mg, 0.06 mmol) in 1 mL of CHCl at 0°C. was added 
triethylsilane (100 LL) and TFA (100 uL). The mixture was 
stirre for 1 h at 0°C. then warmed to room temperature with 
more triethylsilane (250 LL). The solvent was removed in 
vacuo and chromatographed on silica gel (hexane:EtOAc; 
90:10 to 80:20) to yield the title compound. 
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Example 6 

4-(4-Fluorophenyl)-3-methyl-7-(5-2,2,2-trifluoro 
1-hydroxy-1-(trifluoromethyl)ethyl-1,3-thiazol-2- 

yl)thio)-2H-chromen-2-one 

Step 1: (4-Bromo-2-methoxyphenyl)(4-fluorophe 
nyl)methanone 

0296 

0297 To a suspension of AlCls (14.7g, 110 mmol) in 250 
mL of 1,2-dichloroethane was added 4-fluorobenzoyl chlo 
ride (11.8 mL, 100 mmol) at rt. The resulting mixture was 
stirred at rt for 15 min. and 3-bromoanisole (16.8 g. 90.0 
mmol) in 20 mL of 1,2-dichloroethane was added. After 1 hat 
rt, the brown solution was poured into ice. 2N HCl was added 
to the aqueous layer followed by an extraction with CHC1. 
The combined organics were dried (MgSO), filtered and 
concentrated. The residue was subjected to chromatography 
on silica gel (EtOAc/hexane 5:95 to 7:93) affording 5.1 g of a 
solid that was triturated with 20 mL of EtOAc/hexane (10: 
90). The title compound was obtained from filtration, and 
additional product was recovered from the mother liquors. 

Step 2: 
(4-Bromo-2-hydroxyphenyl)(4-fluorophenyl)methanone 

Br OH 

O O 

F 

0298 

0299. A mixture of (4-bromo-2-methoxyphenyl)(4-fluo 
rophenyl)methanone (1.60g, 5.18 mmol) and pyridine hydro 
chloride (15.0 g, 130 mmol) was heated at 170° C. for 4.5 h 
and allowed to cool to rt. The resulting mixture was diluted 
with EtO and washed with a 2NHC1 solution. The ether layer 
was extracted twice with a 1N NaOH solution. The combined 
aqueous layers were acidified and extracted with EtO, and 
the combined organics dried (MgSO4), filtered and concen 
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trated. The title compound was obtained as a yellow solid, 
slightly contaminated with an impurity. It was used as Such in 
the following step. 

Step 3: 7-Bromo-4-(4-fluorophenyl)-3-methyl-2H 
chromen-2-one 

0300 

0301 Phosphorous oxychloride (95.0L, 1.02 mmol) was 
added dropwise, at rt to a solution of N,N-diethylpropiona 
mide (146 uL. 1.02 mmol) in 1,2-dichlorobenzene (1 mL). 
After 30 min. at rt, (4-bromo-2-hydroxyphenyl)(4-fluorophe 
nyl)methanone (300 mg, 1.02 mmol) was added all at once. 
After 10 min. the reaction mixture was heated at 140°C. for 
16 hand allowed to cool tort. It was poured into 5% NaHCOs 
(20 mL) and the resulting mixture stirred at 60° C. for 20 min. 
cooled to rt, acidified (pH=1) with 6NHC1 and extracted with 
CHC1. The combined organics were washed with water and 
brine, dried (NaSO), filtered and concentrated. The residue 
was subjected to chromatography on silica gel (EtOAC/tolu 
ene 1:100) affording the title compound as a white solid, 
contaminated with ~10% of an impurity. It was used as such 
in the following step. 

Step 4: 4-(4-Fluorophenyl)-3-methyl-7-(5-2.2.2- 
trifluoro-1-hydroxy-1-(trifluoromethyl)ethyl-1,3- 

thiazol-2-yl)thio)-2H-chromen-2-one 

0302) 

S O O 

N N- 2 
HO 

CF 
FC 3 

F 

0303 Following the procedure described in Example 1, 
Step 3, for 4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trifluo 
romethyl)propyl-1,3-thiazol-2-yl)thio)-2H-chromen-2-one 
but substituting the thiol therein with 1,1,1,3,3,3-hexafluoro 
2-(2-mercapto-1,3-thiazol-5-yl)propan-2-ol and the aryl bro 
mide therein with 7-bromo-4-(4-fluorophenyl)-3-methyl 
2H-chromen-2-one, the title compound was obtained. "H 
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NMR (500 MHz, acetone-d): 8 8.24 (s, 1H), 8.02 (s, 1H), 
7.74 (d. 1H), 7.47-7.54 (m, 3H), 741-7.44 (m, 2H), 7.15 (d. 
1H), 1.98 (s.3H). 

Example 7 

(+)-(S) and (-)-(R)-4-(4-Fluorophenyl)-7-(5-1- 
hydroxy-14 trifluoromethyl)propyl-1,3-thiazol-2- 

yl)thio)-2H chromen-2-one 
Step 1: Separation on chiral HPLC column of both 
enantiomers of 1,1,1-trifluoro-2-(2-mercapto-1,3- 

thiazol-5-yl)butan-2-ol 

0304 

HO S 

F.C FC 
enantiomer #1 enantiomer #2 

0305. A solution of (+)-1,1,1-trifluoro-2-(2-mercapto-1, 
3-thiazol-5-yl)butan-2-ol (1.2 g) from step 2 of example 1 in 
EtOH/hexane (20 ml, 1:4) was injected (1x1.2 g) onto a 
CHIRALPAKAD preparative (5cmx50 cm) HPLC column 
(eluting with hexane/EtOH, 4:1; at 75 ml/rain with UV detec 
tion at 280 nm). The enantiomers were separated with the 
faster eluting enantiomer having a retention time of ~19 min 
(enantiomer #1, (2S)-1,1,1-trifluoro-2-(2-mercapto-1,3-thia 
Zol-5-yl)butan-2-ol) and the slower eluting enantiomer hav 
ing a retention time of ~34 min (enantiomer #2, (2R)-1,1,1- 
trifluoro-2-(2-mercapto-1,3-thiazol-5-yl)butan-2-ol). The 
eluants were concentrated to provide enantiomer #1 (0.468 g. 
99% ee) and enantiomer #2 (0.426g, 98% ee). 

Step 2a: (+)-(S)-4-(4-fluorophenyl)-7-(5-1-hy 
droxy-1-(trifluoromethyl)propyl-1,3-thiazol-2- 

yl)thio)-2H-chromen-2-one 

(0306 

O O 

21 

F 

0307 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2-one 
(0.307 g. 0.96 mmol), the thiol enantiomer #1 from step 1 of 
this example (0.234g, 0.96 mmol) and KCO (0.400g, 2.9 
mmol) in NMP and heating for 12 h, the title compound was 
obtained. C.,-16.2° (c=0.26, CHCl). H NMR (400 
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MHz, CDC1): 87.76(s, 1H), 7.56 (d. 1H), 7.44-7.48 (m,3H), 
7.36 (dd. 1H), 7.25 (m, 2H), 6.39 (s.1H), 2.93 (brs, 1H), 2.12 
(q, 2H), 0.97 (t, 3H). 

Step 2b: (-)-(R)-4-(4-fluorophenyl)-7-(5-1-hy 
droxy-1-(trifluoromethyl)propyl-1,3-thiazol-2- 

yl)thio)-2H-chromen-2-one 

0308 

O O 

2 

O 
F 

0309 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2-one 
(0.307 g. 0.96 mmol), the thiol enantiomer #2 from step 1 of 
this example (0.234g, 0.96 mmol) and KCO (0.400g, 2.9 
mmol) in NMP and heating for 12 h, the title compound was 
obtained. O°, -18° (c=0.25, CHCl). H NMR (400 
MHz, CDC1): 87.76(s, 1H), 7.56 (d. 1H), 7.44-7.48 (m,3H), 
7.36 (dd. 114), 7.25 (m, 2H), 6.39 (s.1H), 2.93 (brs, 1H), 2.12 
(q, 2H), 0.97 (t, 3H). 

Example 8 

7-((5-Dicyclopropyl(hydroxy)methyl-1,3-thiazol 
2-yl)thio)-4-(4-fluorophenyl)2H-chromen-2-one 

Step 1: Diclopropyl (2-mercapto-1,3-thiazol-5-yl) 
methanol 

0310 

N 

X-sh 
S 

OH 

0311. A solution of LDA (59 mmol) in THF was prepared 
at -10° C. and cooled to -78°C. To the LDA was added a 
solution of 2-mercaptothiazole (3.00g, 25.6 mmol) in 5 mL 
of THF. After 15-20 minute of stirring dicyclopropyl ketone 
(3.67 g., 33.3 mmol) in 5 mL of THF was added dropwise. 
After 15 min at -78°C., the temperature was raised to 0°C. 
and let go for 30 to 60 min. The mixture was quenched with 
NHC1 and diluted with EtOAc. The layers were separated 
and the aqueous phase was extracted with EtOAc. The com 
bined organic layers were dried over anhydrous MgSO. The 
Solvent was evaporated and the residue was chromatographed 
on silica gel (toluenefacetone: 85:15) to give the title com 
pound. 
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Step 2: 7-((5-Dicyclopropyl(hydroxyl)methyl-1,3- 
thiazol-2-yl)thio)-4-(4-fluorophenyl)-2H-chromen 

2-one 

s 
0313 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2-one 
(0.300 g, 0.94 mmol), diclopropyl(2-mercapto-1,3-thiazol-5- 
yl)methanol (0.214 g. 0.94 mmol) and KCO (0.390 g, 2.8 
mmol) and heating in NMP for 10h gave the title compound. 
"H NMR (400MHz, acetone-d): 87.90 (s, 1H), 7.66 (m. 2H), 
7.51 (d. 1H), 7.45 (s, 1H), 7.39 (m, H), 6.39, (s, 1H), 4.29 
(s, 1H), 1.34 (m, 2H), 0.4-0.7 (m, 8H). 

0312 

Example 9 

7-((5-Dicyclopropyl(hydroxy)methyl-1,3-thiazol 
2-yl)thio)-4-pyridin-3-yl-2H-chromen-2-one 

Step 1: 7-bromo-4-pyridin-3-yl-2H-chromen-2-one 

0314) 
Br O O 

2 

21 

N N 

0315 Commercially available 7-hydroxy-4-(3-pyridyl) 
coumarin (1.48 g. 6.19 mmol) and triphenylphosphine dibro 
mide (5.22 g, 12.4 mmol) were heated in a sand bath at 
320-350° for 1.5 h. The cooled solid was taken up with 
ethanol (200 ml) and silica gel (100 g) and evaporated to 
dryness. Column chromatography (toluenefacetone: 80:20) 
gave 0.56 g of the title compound. 

Step 2:7-((5-dicyclopropyl(hydroxyl)methyl-1,3- 
thiazol-2-yl)thio)-4-pyridin-3-yl-2H-chromen-2-one 

N S O O 
NS 

Kr 21 
OH 21 

N N 

0317 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-pyridin-3-yl-2H-chromen-2-one (0.531 g, 

0316 
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1.76 mmol), diclopropyl(2-mercapto-1,3-thiazol-5-yl) 
methanol (0.400 g, 1.76 mmol) and KCO (0.730 g, 5.3 
mmol) in NMP and heating for 10 h gave the title compound. 
'HNMR (400MHz, acetone-d): 88.79 (s.213), 8.40 (d. 1H), 
7.91 (s, 1H), 7.62 (m, 1H), 7.47 (m, 2H), 7.39 (d. 2H), 4.29 (s. 
1H), 1.33 (m, 2H), 0.42-0.68 (m, 8H). 

Example 10 

7-(5-1,3-Dihydroxy-1-(trifluoromethyl)propyl-1, 
3-thiazol-2-yl)thio)-4-(4-fluorophenyl)-2H 

chromen-2-one 

Step 1: 2.2.2-trifluoro-1-(2-mercapto-1,3-thiazol-5- 
yl)ethanone 

0318 

O 

S SH 

^k- 3 \ { 

0319. A solution of LDA (95.4 mmol) in THF was pre 
pared at -10°C. and cooled to -78°C. To the LDA was added 
a solution of 2-mercaptothiazole (10.00 g, 85.3 mmol) in 25 
mL of THF. After 15-30 min of stirring, ethyl trifluoroacetate 
(13.2 mL, 110.9 mmol) in 15 mL of THF was added. The 
solution was brought to -10°C. and quenched with NHCl 
followed by HCl (10%) and diluted with EtOAc. The layers 
were separated and the aqueous phase was extracted with 
EtOAc. The combined organic layers were dried over anhy 
drous MgSO. The solvent was evaporated and the residue 
chromatographed on silica gel (toluenefacetone; 8:2 with 1% 
methanol) to give the title compound. 

Step 2: 3-(1,3-dioxolan-2-yl)-1,1,1-trifluoro-2-(2- 
mercapto-1,3-thiazol-5-yl-propan-2-ol 

0320 

OH 

FC -" \ { 
O 

\u 

0321) A mixture of magnesium (0.93 g, 38 mmol) and 
2-(bromomethyl)-1,3-dioxolane (6.34 g., 38 mmol) was 
heated to reflux in THF for 3 h. Ketone (1.00 g, 4.69 mmol) of 
Step 1 in 10 mL of THF was added and the mixture was left 
under reflux overnight. It was then cooled to it and quenched 
with NHCl followed by HCl (10%). The layers were sepa 
rated and the aqueous phase was extracted with EtOAc. The 
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combined organic layers were dried over anhydrous MgSO4. 
The solvent was evaporated and the residue chromatographed 
on silica gel (CHC1/CH-OH: 92:8) to give the title com 
pound. 

Step 3: 7-(5-1-(1,3-dioxolan-2-ylmethyl)-2.2.2- 
trifluoro-1-hydroxyethyl-1,3-thiazol-2-yl)thio)-4- 

(4-fluorophenyl)-2H-chromen-2-one 

0322 

S O O 

N N - 2 
FC 

OH 

O 

(ku) F 

0323 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2-one 
(0.319 g, 1.0 mmol), 3-(1,3-dioxolan-2-yl)-1,1,1-trifluoro-2- 
(2-mercapto-1,3-thiazol-5-yl-propan-2-ol (0.300 g; 1.0 
mmol) and KCO (0.414g, 3.0 mmol) in NMP and heating 
for 12 h the title compound was obtained. "H NMR (400 
MHz, acetone-d): 8 7.96 (1H), 7.66 (m, 2H), 7.55 (m, 2H), 
7.45 (dd. 1H), 7.39 (m, 2H), 6.42 (s, 1H), 6.14 (s, 1H), 5.01 (t, 
1H), 3.96 (m, 2H), 3.81 (m, 2H), 2.57 (dd. 1H), 2.43 (dd. 1H). 

Step 4: 7-(5-1,3-dihydroxy-1-(trifluoromethyl) 
propyl-1,3-thiazol-2-yl)thio)-4-(4-fluorophenyl)- 

2H-chromen-2-one 

NSr. O O 
N - 2 

FC 

" O 
HO 

F 

0325 The dioxolane (0.144g, 0.26 mmol) of Step 3 was 
heated with p-toluenesulfonic acid ((0.025 g, 0.13 mmol) in 
1.2 mL of dioxane and 0.6 mL of water for 18 h to furnish the 
aldehyde. The crude aldehyde was then treated with NaBH 
(0.021 g, 0.56 mmol) to furnish the title compound. "H NMR 
(400 MHz, acetone-d): 8 7.90 (s, 1H), 7.68 (m, 2H), 7.62 (s, 
1H), 7.56 (dd. 1H), 7.47 (dd. 1H), 7.38 (t, 2H), 6.67 (s, 1H), 
6.41 (s, 1H), 4.68 (t, 1H), 3.85 (m, 2H), 2.45 (m. 1H), 2.37 (m, 
1H). 

0324 
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Example 11 
7-((5-(1R)1,3-dihydroxy-1-(trifluoromethyl)pro 
pyl-1,3-thiazol-2-yl)thio)-4-(4-fluorophenyl)-2H 

chromen-2-one 

Step 1: Methyl(3R)-4,4,4-trifluoro-3-(2-4-(4-fluo 
rophenyl)-2-oxo-2H-chromen-7-yl)thio-1,3-thiazol 

5-yl)-3-hydroxybutanoate 

0326 

S O O 

s 
S 2 

HO 

CF You. O 
F 

0327. To a solution of (3R)-4,4,4-trifluoro-3-(2-4-(4- 
fluorophenyl)-2-oxo-2H-chromen-7-yl)thio-1,3-thiazol-5- 
yl)-3-hydroxybutanoic acid (see example 12, step 4b) (0.140 
g, 0.27 mmol) in THF was added an ethereal solution of 
diazomethane until the evolution of gas was finished. The 
solvent was removed to yield 0.120 g of the crude title com 
pound. "H NMR (400 MHz, acetone-d): 87.96 (s, 1H), 7.77 
(m. 2H), 7.58 (m, 2H), 7.48 (d. 1H), 7.39 (t, 2H), 6.53, (s, 1H), 
6.42 (s, 1H), 3.63 (s.3H), 3.40 (d. 1H), 3.25 (d. 1H). 

Step 2: 7-({5(1R)-1,3-dihydroxy-1-(trifluoromethyl) 
propyl-1,3-thiazol-2-yl)thio)-4-(4-fluorophenyl)- 

2H-chromen-2-one 

0328 

S O O 

s 
S 21 

HO N-OH 

CF O 
F 

0329. To methyl(3R)-4,4,4-trifluoro-3-(2-4-(4-fluo 
rophenyl)-2-oxo-2H-chromen-7-yl)thio-1,3-thiazol-5-yl)- 
3-hydroxybutanoate (0.120 g) in THF at -90° C. was added 
an ethereal solution of LAH 1.0M (0.29 mL) dropwise. After 
25 minutes, the solution was quenched with NHCl and 
brought to rt. After extraction with EtOAc, the solution was 
dried over MgSO and the solvent removed under vacuum. 
This crude mixture was then treated with NaBH in methanol 
at 0°C. for 15 minute. The mixture was quenched with NHCl 
and extracted with EtOAc. After flash chromatography on 
silica gel (hexane/EtOAc; 55:45) the title compound was 
isolated. "H NMR (400 MHz, acetone-d): 8 7.90 (s, 1H), 
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7.68 (m, 2H), 7.62 (s, 1H), 7.56 (dd. 1H), 7.47 (dd. 1H), 7.38 
(t, 2H), 6.67 (s, 1H), 6.41 (s, 1H), 4.68 (t, 1H), 3.85 (m, 2H), 
2.45 (m. 1H), 2.37 (m, 1H). 

Example 12 

(+)-(3R) and (-)-(3S)-4,4,4-Trifluoro-3-(2-4-(4- 
fluorophenyl)-2-oxo-2H-chromen-7-yl)thio-1,3- 

thiazol-5-yl)-3-hydroxybutanoic acid 

Step 1: (+)-Methyl-4,4,4-trifluoro-3-hydroxy-3-(2- 
mercapto-1,3-thiazol-5-yl)butanoate 

0330 

SH 

OCH 

0331. A solution of LDA (164 mmol) in THF was prepared 
at -10°C. and cooled to -78°C. After 15 min, methyl acetate 
(13.1 ml, 164 mmol) in THF (20 ml) was added to the reac 
tion. After 5 min, 2.2.2-trifluoro-1-(2-mercapto-1,3-thiazol 
5-yl)ethanone (15.2 g, 71.2 mmol), in THF (70 ml) was 
added. The reaction mixture was brought to -10° C. and 
partitioned between aqueous NHCl and EtOAc. The layers 
were separated and the aqueous phase was extracted with 
EtOAc. The combined organic layers were washed with HCl 
10%, brine and dried over anhydrous MgSO. The solvent 
was evaporated and the product triturated with hexane/ether 
to give the racemic titled compound. 

Step 2: Separation on chiral HPLC column of 
methyl-4,4,4-trifluoro-3-hydroxy-3-(2-mercapto-1,3- 

thiazol-5-yl)butanoate 

0332 

N 

X- SH HO HO 
S 

Fd COMe 
enantiomer #1 enantiomer #2 

0333. A solution of methyl-4,4,4-trifluoro-3-hydroxy-3- 
(2-mercapto-1,3-thiazol-5-yl)butanoate (2.0 g) in EtOH/hex 
ane (30 ml, 1:1) was injected (1x2.0 g) onto a CHIRALPAK 
AD preparative (5 cmx50 cm) HPLC column (eluting with 
hexane/EtOH; 7:3 at 75 ml/min with UV detection at 300 
nm). The enantiomers were separated with the faster eluting 
enantiomer having a retention time of ~18 min (enantiomer 
#1) and the slower eluting enantiomer having a retention time 
of-36 min(enantiomer #2). The eluants were concentrated to 
provide enantiomer #1 (99% ee) and enantiomer #2 (99% ee). 
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Step 3a: (3S)-4,4,4-Trifluoro-3-hydroxy-3-(2-mer 
capto-1,3-thiazol-5-yl)butanoic acid 

0334 
N 

X-sh HO S 

F? COh 
enantiomer #1 

0335 To a solution of (3S)-methyl-4,4,4-trifluoro-3-hy 
droxy-3-(2-mercapto-1,3-thiazol-5-yl)butanoate (enanti 
omer #1, 7.54g, 26.2 mmol) in THF (80 ml) and MeOH (40 
ml) was added a solution of KOH (39 ml, 2.67N, 105 mmol). 
The mixture was heated at 45° C. for 4h then cooled to room 
temperature. The reaction mixture was diluted in EtOAc, 
washed with HCl 10%, brine and dried over MgSO. The 
Solvent was evaporated to give the title compound in quanti 
tative yield. 

Step 3b: (3R)-4,4,4-trifluoro-3-hydroxy-3-(2-mer 
capto-1,3-thiazol-5-yl)butanoic acid 

0336 

enantiomer 2 

0337. Following the procedure of Step 3a, with (3R)-me 
thyl-4,4,4-trifluoro-3-hydroxy-3-(2-mercapto-1,3-thiazol-5- 
yl)butanoate (enantiomer #2, 6.74 g. 23.4 mmol), KOH (35 
ml, 2.67N,93.8 mmol) in THF and MeOH the title compound 
was obtained in quantitative yield. 

Step 4a: (3S)-4,4,4-trifluoro-3-(2-4-(4-fluorophe 
nyl)-2-oxo-2H-chromen-7-yl)thio-1,3-thiazol-5-yl)- 

3-hydroxybutanoic acid 

0338 

F 

0339 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2-one 
(0.467 g, 1.5 mmol), (38)-4,4,4-trifluoro-3-hydroxy-3-(2- 
mercapto-1,3-thiazol-5-yl)butanoic acid (enantiomer #1, 
0.400 g, 1.5 mmol) and potassium carbonate (0.708 g, 5.1 
mmol) in NMP at 120° C., the title compound was obtained. 
Purification was done on silica gel (CH.Cl/MeOH/HOAc; 
90:10:0.5). C.’,-30° (c=0.5, CHCl). H NMR (400 MHz, 
acetone-4): 8 7.99 (s, 1H), 7.68 (m, 2H), 7.58 (m, 2H), 7.48 
(dd. 1H), 7.39 (dd, 2H), 6.43 (s, 1H), 3.33 (dd, 2H). 
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Step 4b: (3R)-4,4,4-trifluoro-3-(2-4-(4-fluorophe 
nyl)-2-oxo-2H-chromen-7-yl)thio-1,3-thiazol-5-yl)- 

3-hydroxybutanoic acid 
0340 

S O O 

N 
S 21 

HO 7-CO2H 

FC O 
F 

0341 Employing the procedure of Example 1, Step 3, 
using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2-one 
(0.488 g, 1.5 mmol), the (3R)-4,4,4-trifluoro-3-hydroxy-3- 
(2-mercapto-1,3-thiazol-5-yl)butanoic acid (enantiomer #2. 
0.420 g, 1.5 mmol) and potassium carbonate (0.740 g, 5.3 
mmol) in NMP at 120° the title compound was obtained. 
Purification was done on silica gel (CH.Cl/MeOH/HOAc; 
90:10:0.5) to give the title compound. ICI,-32° (c=1, 
CHCl). HNMR (400 MHz, acetone-d): 87.99 (s.1H), 7.68 
(m. 2H), 7.58 (m, 2H), 7.48 (dd. 1H), 7.39 (dd, 2H), 6.43 (s, 
1H), 3.33 (dd, 2H). 

Example 13 
7-5-(1-Methylpropyl)-1,3-thiazol-2-yl)thio)-4-(4- 

fluorophenyl)-2H-chromen-2-one 
Step 1: 2-(2-Mercapto-1,3-thiazole-5-yl)butan-2-ol 

0342 

( ) S SH 

OH 

(0343 A solution of LDA (59 mmol) in THF was prepared 
at -10° C. and cooled to -78°C. To the LDA was added a 
solution of 2-mercaptothiazole (3.00g, 25.6 mmol) in 5 mL 
of THF. After 15-20 min of stirring a solution of 2-butanone 
(2.23 mL, 38.4 mmol) was added, and the reaction mixture 
was stirred at -78° C. for 2 h. The reaction mixture was 
diluted with ether and washed successively with aq. 2NHCl, 
HO and brine, dried over MgSO, filtered and concentrated. 
The crude product was washed with EtO to give the title 
compound. 

Step 2: 4-(4-fluorophenyl)-7-5-(1-hydroxy-1-me 
thylpropyl)-1,3-thiazol-2-yl)thio-2H-chromen-2- 

O 

0344 

NSr. O O 
HO 

F 

0345 Employing the procedure described in Example 1, 
Step 3, using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2- 
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one, 2-(2-mercapto-1,3-thiazole-5-yl)butan-2-ol and KCOs 
in NMP, the title compound was obtained. "H NMR (400 
MHz, acetone-d): 87.72 (s, 1H), 7.63-7.68 (m, 2H), 7.51 (d. 
1H), 7.43 (d. 1H), 7.33-741 (m, 3H), 6.38 (s, 1H), 1.93-1.80 
(m. 2H), 1.61 (s.3H), 0.90 (t, 3H). 

Example 14 
7-(5-sec-Butyl-1,3-thiazol-2-yl)thiol-4-(4-fluo 

rophenyl)-2H-chromen-2-one 
Step 1: 5-sec-Butyl-1,3-thiazole-2-thiol 

0346) 
N 

( ) S SH 

0347 Following the procedure described in Example 4, 
Step 2, but substituting the alcohol therein with 2-(2-mer 
capto-1,3-thiazole-5-yl)butan-2-ol, the title compound was 
obtained. 

Step 2: 7-(5-sec-butyl-1,3-thiazol-2-yl)thiol-4-(4- 
fluorophenyl)-2H-chromen-2-one 

0348 
S O O 

N 
S 21 

F 

0349 Employing the procedure described in Example 1, 
Step 3, but using 7-bromo-4-(4-fluorophenyl)-2H-chromen 
2-one, 5-sec-butyl-1,3-thiazole-2-thiol and KCO, the title 
compound was obtained. "H NMR (400 MHz, acetone-d): 8 
7.58-7.67 (m, 3H), 7.52 (d. 1H), 7.46 (d. 1H), 7.32-7.42 (m, 
3H), 6.38 (s, 1H), 3.08 (sextet, 1H), 1.83-1.67 (m, 2H), 1.32 
(d. 3H), 0.89 (t,3H). 

Example 15 
7-4-(1-Ethyl-1-hydroxypropyl)-1,3-thiazol-2-yl) 

thio)-4-(4-fluorophenyl)-2H-chromen-2-one 
Step 1: 3-(2-Mercapto-1,3-thiazol-4-yl)pentan-3-ol 

0350 

W 2s, N 

OH 

0351. To a solution of ethyl 2-mercapto-1,3-thiazole-4- 
carboxylate ((Ref: J. Am. Chem. Soc. 1935, 57, 1127), 0.694 
g, 3.67 mmol) in EtO (40 mL) at 0°C. was added EtMgBr (3 
M in EtO, 2.7 mL, 8.07 mmol). The reaction mixture was 
heated to reflux for 15 min, quenched with NHCl, extracted 
with 3 portions of EtO, dried over MgSO, filtered and 
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concentrated in vacuo. The crude material was treated with 
more EtMgBr (3 M in EtO, 6 mL, 18 mmol) at rt for 10 min, 
quenched, extracted and isolated in the same way. The residue 
was washed with EtO and EtO/hexane to afford the title 
compound. 

Step 2: 7-4-(1-ethyl-1-hydroxypropyl)-1,3-thiazol 
2-yl)thio)-4-(4-fluorophenyl)-2H-chromen-2-one 

O352 

S Sir O O 
Null 21 

HO 

F 

0353 Employing the procedure described in Example 1, 
Step 3, using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2- 
one and the previous thiol 3-(2-mercapto-1,3-thiazol-4-yl) 
pentan-3-ol, the title compound was obtained. "H NMR (400 
MHz, acetone-d) & 7.67-7.61 (m, 2H), 7.56 (s, 1H), 7.51 (d. 
1H), 7.46-7.30 (m, 4H), 6.37 (s, 1H), 2.04-1.88 (m, 2H), 
1.88-1.70 (m, 2H), 0.78 (t, 6H). 

Example 16 
(+) and (-)7-5-Cyclopropyl-2.2.2-trifluoro-1-hy 
droxymethyl)-1,3-thiazol-2-yl)thio)-4-(4-fluorophe 

nyl)-2H-chromen-2-one 
Step 1: (+)-1-Cyclopropyl-2.2.2-trifluoro-1-(2-mer 

capto-1,3-thiazol-5-yl)ethanol 

0354) 
SH 

N N 
FC OH 

0355 Cyclopropylmagnesium bromide (0.5 M in THF, 
7.00 mL, 3.52 mmol) was added dropwise to solution of 
2.2.2-trifluoro-1-(2-mercapto-1,3-thiazol-5-yl)ethanone 
(0.300 g, 1.41 mmol) in THF (3 mL) at 0° C. After 1 h, 
saturated aqueous NHCl was added and the aqueous layer 
was extracted with EtOAc (3x). The combined organics were 
washed with brine, dried (NaSO) and concentrated. 
0356. The residue was purified by chromatography on 
silica gel (toluenefacetone: 85:15) to yield the title com 
pound. 

Step 2: Separation on chiral HPLC of (-)- and (+)-1- 
cyclopropyl-2.2.2-trifluoro-1-(2-mercapto-1,3-thia 

Zol-5-yl)ethanol 

0357. A solution of (+)-1-cyclopropyl-2.2.2-trifluoro-1- 
(2-mercapto-1,3-thiazol-5-yl)ethanol (8.00 g) in 25:75 
EtOH/hexane (10 mL) was injected (1x0.600 g) onto a 
CHIRALPAKAD preparative (5cmx50 cm) HPLC column 
(eluting with EtOH/hexane; 15:85, at 75 ml/min with UV 
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detection at 300 nm). The enantiomers were separated with 
the faster eluting enantiomer having a retention time of ~28 
min. (-)-enantiomer #1 and the slower eluting enantiomer 
having a retention time of -38 min. (+)-enantiomer #2). The 
eluants were concentrated to provide (-)-enantiomer #1 
{>99% ee. C. -79.3° (c=1, EtOH)} and (+)-enantiomer #2 
{>99% ee. C. --79.4° (c=1, EtOH)}. 

Step 3a; (+)-7-5-(1-cyclopropyl-2.2.2-trifluoro-1- 
hydroxyethyl)-1,3-thiazol-2-yl)thio)-4-(4-fluorophe 

nyl)-2H-chromen-2-one 
0358 Employing the procedure described in Example 1, 
Step 3, with 7-bromo-4-(4-fluorophenyl)-2H-chromen-2- 
one, (+)-1-cyclopropyl-2.2.2-trifluoro-1-(2-mercapto-1,3- 
thiazol-5-yl)ethanol and potassium carbonate in NMP at 120° 
C., the title compound was obtained. "H NMR (400 MHz, 
acetone-d): 8 8.00 (s, 1H), 7.68 (m, 2H), 7.56-7.60 (m, 2H), 
7.48 (dd. 1H), 7.39 (t, 2H), 6.43 (s, 1H), 5.88 (s, 1H), 1.65 (m, 
1H), 0.82 (m. 1H), 0.54-0.71 (m, 3H); C-429.4° (c=1, 
EtOH). 

Step 3b: (-)-7-5-(1-cyclopropyl-2.2.2-trifluoro-1- 
hydroxyethyl)-1,3-thiazol-2-yl)thio)-4-(4-fluorophe 

nyl)-2H-chromen-2-one 

0359 Employing the procedure described in Example 1, 
Step 3, using 7-bromo-4-(4-fluorophenyl)-2H-chromen-2- 
one and (-)-1-cyclopropyl-2.2.2-trifluoro-1-(2-mercapto-1, 
3-thiazol-5-yl)ethanol, the titled compound was obtained. "H 
NMR (400 MHz, acetone-d): 88.00 (s, 1H), 7.68 (m, 2H), 
7.56-7.60 (m, 2H), 7.48 (dd. 1H), 7.39 (t, 2H), 6.43 (s, 1H), 
5.88 (s, 1H), 1.65 (m, 1H), 0.82 (m. 1H), 0.54-0.71 (m, 3H): 
C-29.6° (c=1, EtOH). 

Example 17 
(-) and (+)-7-5-(1-Cyclopropyl-2.2.2-trifluoro-1- 
hydroxyethyl)-1,3-thiazol-2-yl)thiol-4-pyridin-3-yl 

2H-chromen-2-one 

Step la: (-)-7-5-(1-Cyclopropyl-2.2.2-trifluoro-1- 
hydroxyethyl)-1,3-thiazol-2-yl)thiol-4-pyridin-3-yl 

2H-chromen-2-one 

N S O O 
s 

Kr 2 
HO 

CF 21 

S N 

(-) enantiomer 

0360 

0361 Powdered KOH (0.111 g, 1.98 mmol) was added to 
a solution of (-)-1-cyclopropyl-2.2.2-trifluoro-1-(2-mer 
capto-1,3-thiazol-5-yl)ethanol (0.507 g. 1.98 mmol) in dry 
MeOH (2 mL). When a solution was obtained, the reaction 
mixture was concentrated to dryness. Dry toluene was then 
added and the mixture was concentrated to dryness again. The 
residue was dissolved in NMP (2 mL) and 7-bromo-4-pyri 
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din-3-yl-2H-chromen-2-one (0.500g, 1.65 mmol) was added 
and the resulting mixture was stirred at 120°C. for 16 h. Once 
cooled, the mixture was directly applied onto a column of 
silica gel and chromatographed (acetone/toluene 5:95 to 
20:80), affording the title compound. H NMR (500 MHz, 
CDC1): 88.76(brd, 1H),8.68(d. 1H), 7.85 (s, 1H), 7.79 (brd, 
1H), 7.50 (m, 2H), 7.31-7.36 (m, 2H), 6.39 (s, 1H), 3.05 (brs, 
1H), 1.48 (m. 1H), 0.71 (m, 2H), 0.62 (m. 1H), 0.56 (m, 1H): 
C-31.1° (c=1.05, EtOH). 

Step 1b: (+)-7-5-(1-cyclopropyl-2.2.2-trifluoro-1- 
hydroxyethyl)-1,3-thiazol-2-yl)thiol-4-pyridin-3-yl 

2H-chromen-2-one 

0362 

S O O 

N N - 2 
HO 

CF 21 

N 
(+) enantiomer 

0363 Employing the procedure described in Step 1a of 
this Example using (+)-1-cyclopropyl-2.2.2-trifluoro-1-(2- 
mercapto-1,3-thiazol-5-yl)ethanol, the title compound was 
obtained. "H NMR (400 MHz, acetone-d): 8 8.78-8.80 (m, 
2H), 8.04 (dt, 1H), 8.00 (s, 1H), 7.61-7.64 (m, 2H), 7.54 (d. 
1H), 7.49 (dd. 1H), 6.52 (s, 1H), 5.90 (s, 1H), 1.65 (m, 1H), 
0.82 (m. 1H), 0.54-0.71 (m, 3H); C. --30.1° (c=1, EtOH). 

Example 18 

7-((5-(1S and 1R)-1-Hydroxy-1-(trifluoromethyl) 
propyl-1,3-thiazol-2-yl)thio)-4-phenyl-2H 

chromen-2-one 

Step 7-hydroxy-4-phenyl-2H-chromen-2-one 

0364 

HO 

0365 Concentrated HSO (65 ml) was added to a mixture 
of resorcinol (26.7 g. 242.4 mmol) and ethylbenzoylacetate 
(51.26g, 266.7 mmol) at 0°C. The resulting suspension was 
stirred for 24 h at room temperature. Water (2 L) was added 
and the mixture was stirred for 1 h. The solid was filtered, 
washed with water (2 L) and dried to give 55.78g of the titled 
compound. 
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Step 2: 7-Bromo-4-phenyl-2H-chromen-2-one Example 19 

0366 4-(4-Fluorophenyl)-8-methyl-7-(5-2,2,2-trifluoro 
1-hydroxy-1-(trifluoromethyl)ethyl-1,3-thiazol-2- 

yl)thio)-2H-chromen-2-one 

Step 1: 4-(4-fluorophenyl)-7-hydroxy-8-methyl-2-H- 
chromen-2-one 

0372 

0367 7-hydroxy-4-phenyl-2H-chromen-2-one, (5.07 g. 
21.3 mmol) and triphenylphosphine dibromide (9.88 g. 23.4 
mmol) were heated in a sandbath at 320-350° C. for 3 h. The 
cooled mixture was dissolved in dichloromethane, silica gel 
(150 g) was added and the mixture was evaporated. Column 
chromatography with hexane/EtOAc: 70:30, gave the title 
compound. 

Step 3: 7-((5-(1S)-1-hydroxy-1-(trifluoromethyl) 
propyl-1,3-thiazol-2-yl)thio)-4-phenyl-2H 

chromen-2-one 

0368 

0373 Concentrated HSO (27 ml) was added to a mixture 
of methyl resorcinol (12.41 g, 100 mmol) and methyl-4- 
fluorobenzoylacetate (21.8 g., 110 mmol) at 0°C. The result 
ing suspension was set aside for 40 h. Water (1 L) was added 
and the mixture was stirred for 1 h. The residue was filtered, 
washed with water (2 L) and dried to give the title compound. 

0369 Employing the procedure of Example 1, Step 3, Step 2: 7-bromo-4-(4-fluorophenyl)-8-methyl-2H 
using 7-bromo-4-phenyl-2H-chromen-2-one (0.331 g, 1.1 
mmol), thiol enantiomer #1 (0.243 g, 1 mmol) of Example 7. 
Step 1, and potassium carbonate (0415 g, 3 mmol) in NMP 
and heating at 120° C. for 20 h, the title compound was 
obtained. "H NMR (400 MHz, acetone-d): 8 7.88 (s, 1H), 
7.45-7.62 (m, 8H), 6.41 (s, 1H), 6.10 (s, 1H, OH), 2.19 (q, 
2H), 0.94 (t,3H). 

chromen-2-one 

0374 

Step 4: 7-(5-(1R)-1-Hydroxy-1-(trifluoromethyl) 
propyl-1,3-thiazol-2-yl)thio)-4-phenyl-2H 

chromen-2-one 

Ns O O OC 
“o- 

O 0375 4-(4-fluorophenyl)-7-hydroxy-8-methyl-2- H 
chromen-2-one, (4.47 g. 16.5 mol) and triphenylphosphine 

0371. Following the procedure of Step 3 in this Example, dibroide (7.68 g. 18.2 mmol) were heated in a sand bath at 
using thiol enantiomer #2 of Example 7, Step 1, the title 320-350° C. for 0.5 h. The cooled mixture was dissolved in 
compound was obtained. "H NMR (400 MHz, acetone-da): 8 dichloromethane, silica gel was added and the mixture was 
7.88 (s, 1H), 7.45-7.62 (m, 8H), 6.41 (s, 1H), 6.10 (s, 1H, evaporated. Chromatography on silica gel (hexane/EtOAC: 
OH), 2.19 (q, 2H), 0.94 (t, 3H). 90:10), gave the title compound. 

0370 

HO 

FC 
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Step 3: 4-(4-fluorophenyl)-8-methyl-7-((5-2.2.2- 
trifluoro-1-hydroxy-1-(trifluoromethyl)ethyl)-1,3- 

thiazol-2-yl)thio)-2-chromen-2-one 

0376 
Me 

S O O 

N N - 2 
FC 

FC OH O 
F 

0377 Employing the procedure of Example 1, Step 3 
using 1,1,1,3,3,3-hexafluoro-2-(2-mercapto-1,3-thiazol-5- 
yl)propan-2-ol, (0.332 g, 1.2 mmol), 7-bromo-4-(4-fluo 
rophenyl)-8-methyl-2H-chromen-2-one (0.430 g, 1.3 mmol) 
and potassium carbonate (0.404g, 2.9 mmol) in NMP, the title 
compound was obtained. "H NMR (400 MHz, acetone-da): 8 
8.21 (s, 1H, OH), 7.97 (s, 1H), 7.36-7.72 (m, 6H), 6.50 (s, 
1H), 2.67 (s, 3H). 

Example 20 

4-(3,5-Difluorophenyl)-7-(5-1-hydroxy-1 (trifluo 
romethyl)propyl-1,3-thiazol-2-yl)thio)-2H 

chromen-2-one 

Step 1: 3-fluorophenylacetate 

0378 
OAc 

0379 To a solution of 3-fluorophenol (100 g, 0.89 mol) in 
dry CHC1 was added pyridine (79.4 mL, 0.98 mol) followed 
dropwise by acetyl chloride (88.4 mL, 0.94 mol). The reac 
tion mixture was stirred for 2 hat 50° C. and then diluted with 
EtOAc and EtOThe organic phase was washed successively 
with HCl 1N (2x), H2O, brine, dried over NaSO and evapo 
rated to give the title compound. 

Step 2: 1-(4-fluoro-2-hydroxyphenyl)ethanone 

0380 
OH 

0381 To 122 g (0.79 mol) of 3-fluorophenylacetate was 
added AlCls (137 g, 1.03 mol) and the resulting mixture was 
heated at 160° C. for 1.5 h then cooled at 0° C. HCl 1N was 
carefully added followed by EtO. The aqueous phase was 
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extracted (2x) with Et2O and the combined organic phase 
washed with brine, dried over NaSO and evaporated to give 
the title compound. 

Step 3: 7-fluoro-4-hydroxy-2H-chromen-2-one 

0382 

2 

OH 

0383. A solution of 1-(4-fluoro-2-hydroxyphenyl)etha 
none (50 g, 0.33 mol) in toluene was added over 30 minto a 
suspension of NaH (60% oil, 65 g, 1.63 mol) in toluene. Then 
diethylcarbonate (59 mL, 0.49 mol) was added over 15 min 
and the reaction mixture was stirred at 115° C. for 6 h. The 
mixture was cooled to rt followed by the addition of HCl 2N 
and diluted with EtOAc. The organic phase was washed with 
brine, dried over NaSO and evaporated. The residue was 
purified by trituration in hexane and EtO to give the title 
compound.) 

Step 4: 7-fluoro-2-oxo-2H-chromen-4-yl-trifluo 
romethanesulfonate 

0384 
F O O 

21 

OTf 

0385) To a solution of 7-fluoro-4-hydroxy-2H-chromen 
2-one (10g, 55.5 mmol) in CHCl at -10°C. was added EtN 
(10 mL, 71.7 mmol) followed by trifluoromethanesulfonic 
anhydride (11.2 mL, 66.6 mmol) and stirred for 2 h. A solu 
tion of NHCl was added and the reaction mixture was diluted 
with EtOAc. The organic phase was washed with HO, brine, 
dried over NaSO and evaporated. The residue was purified 
by flash chromatography on silica gel using toluene? CHCl, 
1:1 to 100% CHCl to give the title compound. 

Step 5: 
4-(3,5-difluorophenyl)-fluoro-2H-chromen-2-one 

0386 

0387 To a solution of 7-fluoro-2-oxo-2H-chromen-4-yl 
trifluoromethanesulfonate (1.0g, 3.2 mmol) in dioxane was 
added 3,5-difluorophenylboronic acid (0.658 g, 4.2 mmol), 
PdCl(PPh), (0.112 g, 0.16 mmol) and KF (0.744g, 12.8 
mmol). The mixture was heated at 90° C. overnight, cooled 

  



US 2010/O 1373.71 A1 

and partitioned between aqueous NHCl and EtOAc. The 
layers were separated and the aqueous phase was extracted 
with EtOAc. The combined organic layers were washed with 
brine and dried over anhydrous NaSO. The solvent was 
evaporated and the residue chromatographed on silica gel 
(toluenefacetone; 95:5) to give the title compound. 

Step 6: 4-(3,5-difluorophenyl)-7-((5-1-hydroxy-1- 
(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio)-2H 

chromen-2-one 

0388 

0389. A solution of 4-(3,5-difluorophenyl)-fluoro-2H 
chromen-2-one (0.258 g. 0.93 mmol), 1,1,1-trifluoro-2-(2- 
mercapto-1,3-thiazol-5-yl)butan-2-ol, (0.250 g, 1.03 mmol) 
and potassium carbonate (0.387 g, 2.8 mmol) in NMP was 
heated at 120° C. overnight. The mixture was cooled to room 
temperature and partitioned between aqueous NHCl and 
EtOAc. The layers were separated and the aqueous phase was 
extracted with EtOAc. The combined organic layers were 
washed with water, brine and dried over anhydrous NaSO. 
The solvent was evaporated and the residue chromatographed 
on silica gel (toluenefacetone: 95:5) to give the title com 
pound. "H NMR (400 MHz, CDC1): 87.78 (s, 1H), 7.56 (d. 
1H), 7.43 (d. 1H), 7.37 (dd. 1H), 7.00-7.04 (m, 3H), 6.41 (s, 
1H), 2.66 (brs, 1H), 2.12 (q, 2H), 0.98 (t, 3H). 

Example 21 

4-3-(Cyclopropyloxy)phenyl-7-((5-1-hydroxy-1- 
(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio)-2H 

chromen-2-one 

Step 1: 4-3-(cyclopropyloxy)phenyl-7-fluoro-2H 
chromen-2-one 

0390 

F O O 

O 2 

O 

0391) Employing the procedure of Example 20, Step 5. 
with 3-(cyclopropyloxy)phenyl-boronic acid the title com 
pound was obtained. 
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Step 2: 4-3-(cyclopropyloxy)phenyl-7-(5-1-hy 
droxy-1-(trifluoromethyl)propyl-1,3-thiazol-2- 

yl)thio)-2H-chromen-2-one 
0392 

S O O 

N N - 2 
HO 

FC O Y 
O 

0393 Employing the procedure of Example 1, Step 3, but 
using 4-3-(cyclopropyloxy)phenyl-7-fluoro-2H-chromen 
2-one, the title compound was obtained. "H NMR (400 MHz, 
CDC1): 8 7.76 (s, 1H), 7.52-7.59 (m, 2H), 7.47 (t, 1H), 7.36 
(dd. 1H), 7.22 (dd. 1H), 7.11 (m, 1H), 7.05 (d. 1H), 6.41 (s, 
1H), 3.79 (m. 1H), 2.61 (brs, 1H), 2.12 (q, 2H), 0.98 (t,3H). 

Example 22 
4-(3-Methoxyphenyl)-7-((5-2.2.2-trifluoro-1-hy 
droxy-1-(trifluoromethyl)propyl-1,3-thiazol-2- 

yl)thio-2H-chromen-2-one 
Step 1: 7-bromo-4-(3-methoxyphenyl)-2H-chromen 

2-one 

0394 
O 

OMe 

0395. Following the procedure of Example 1, Step 1, with 
3-methoxyphenylboronic acid the title compound was 
obtained. 

Step 2: 4-(3-methoxyphenyl)-7-(5-(2.2.2-trifluoro 
1-hydroxy-1-(trifluoromethyl)propyl-1,3-thiazol-2- 

yl)thio-2H-chromen-2-one 

S O O 

N N - 2 
HO 

FC CF O 
OMe 

0397 Employing the procedure of Example 1, Step 3, but 
using 7-bromo-4-(3-methoxyphenyl)-2H-chromen-2-one, 
the title compound was obtained. "H NMR (400 MHz, 
CDC1): 87.95 (s, 1H), 7.63 (d. 1H), 7.59 (d. 1H), 7.47 (t, 1H), 

0396 
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7.42 (dd. 1H), 7.09 (dd. 1H), 7.03 (d. 1H), 6.98 (s, 1H), 6.45 
(s, 1H), 4.35 (s, 1H), 3.89 (s.3H). 

Example 23 

7-(5-(1R)-Hydroxy-1-(trifluoromethyl)propyl-1,3- 
thiazol-2-yl)thio)-4-(3-methoxyphenyl)-2H 

chromen-2-one 

Step 1: 7-(5-(1R)-hydroxy-1-(trifluoromethyl)pro 
pyl-1,3-thiazol-2-yl)thio)-4-(3-methoxyphenyl)-2H 

chromen-2-one 

0398 

S O O 

r 21 

OMe 

0399. Employing the procedure of Example 1, Step 3, but 
using 7-bromo-4-(3-methoxyphenyl)-2H-chromen-2-one, 
and thiol enantiomer #2 of Example 7, Step 1 as the starting 
materials, the title compound was obtained. "H NMR (400 
MHz, CDC1): 87.76 (s, 1H), 7.51-7.59 (m, 2H), 7.48 (t, 1H), 
7.36 (dd. 1H), 7.09 (dd. 1H), 7.03 (d. 1H), 6.98 (m, 1H), 6.41 
(s, 1H), 3.89 (s.3H), 2.60 (brs, 1H), 2.12(q, 2H), 0.98 (t,3H). 

Example 24A 

7-(5-(1R)-Hydroxy-1-trifluoromethyl)propyl-1,3- 
thiazol-2-yl)thio-4-pyridin-3-yl-2H-chromen-2-one 

04.00 

O O 

21 

21 

N 
0401 KOH (0.223 g, 3.97 mmol) was added to a solution 
of (2R)-1,1,1-trifluoro-2-(2-mercapto-1,3-thiazol-5-yl)bu 
tan-2-ol (0.966g, 3.97 mmol) in dry MeOH. When a solution 
was obtained, the reaction mixture was concentrated to dry 
ness. Dry toluene was then added and the mixture was con 
centrated to dryness again. The residue was dissolved with 
7-bromo-4-pyridin-3-yl-2H-chromen-2-one (1.0 g, 3.31 
mmol) in NMP, and the resulting mixture was stirred at 120° 
C. for 16 h. Once cooled, the mixture was directly applied 
onto a column of silica gel and chromatographed (acetone/ 
toluene; 5:95 to 15:85), affording the title compound. "H 
NMR (400 MHz, CDC1): 88.81 (dd. 1H),8.72 (dd. 1H), 7.82 
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(dt, 1H), 7.78 (s, 1H), 7.51-7.59 (m, 2H), 7.33-7.40 (m, 2H), 
6.42 (s, 1H), 2.88 (brs, 1H), 2.12 (q, 2H), 0.99 (t, 3H). 

Example 24B 
7-((5-(1S)-Hydroxy-1-(trifluoromethyl)propyl-1,3- 
thiazol-2-yl)thio)-4-pyridin-3-yl-2H-chromen-2-one 
Step 1: 7-fluoro-4-pyridin-3-yl-2H-chromen-2-one 

0402 

(0403. To a solution of 3-bromopyridine (0.679 mL, 7.05 
mmol) in THF at -100°C. was added butyl lithium (2.82 mL, 
2.5 M/hexane, 7.05 mmol). After 10 minat -100° C., ZnCl 
(7.05 mL, 1M/EtO, 7.05 mmol) was added dropwise and the 
reaction mixture was warmed up to rt. A THF solution of 
7-fluoro-2-oxo-2H-chromen-4-yl-trifluoromethanesulfonate 
(2.0 g. 6.41 mmol) and Pd(PPh) (0.370 g., 0.32 mmol) was 
added and the mixture was stirred at it overnight. The mixture 
was partitioned between aqueous NaHCO and EtOAc. The 
layers were separated and the aqueous phase was extracted 
with EtOAc. The combined organic layers were washed with 
brine and dried over anhydrous NaSO. The solvent was 
evaporated and the residue triturated in CH2Cl and acetone 
to give the title compound. 

Step 2:7-((5-(1S)-hydroxy-1-(trifluoromethyl)pro 
pyl-1,3-thiazol-2-yl)thio)-4-pyridin-3-yl-2H 

chromen-2-one 

04.04 

O O 

2 

21 

S. 

0405. A mixture of 7-fluoro-4-pyridin-3-yl-2H-chromen 
2-one (0.177 g. 0.73 mmol), (2S)-1,1,1-trifluoro-2-(2-mer 
capto-1,3-thiazol-5-yl)butan-2-ol (0.214 g. 0.88 mmol) and 
KCO (0.203 g, 1.47 mmol) in NMP was heated at 120° C. 
overnight. The mixture was cooled to rt and partitioned 
between aqueous NHCl and EtOAc. The layers were sepa 
rated and the aqueous phase was extracted with EtOAc. The 
combined organic layers were washed with brine and dried 
over anhydrous NaSO. The solvent was evaporated and the 
residue chromatographed on silica gel (toluenefacetone, 95.5 
to 80:20) to give the title compound. "H NMR (400 MHz, 
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CDC1): 88.81 (dd. 1H), 8.72 (dd. 1H), 7.82 (dt, 1H), 7.78 (s, 
1H), 7.51-7.59 (m, 2H), 7.33-7.40 (m, 2H), 6.42 (s, 1H), 2.74 
(brs, 1H), 2.12 (q, 2H), 0.99 (t,3H). 

Example 25 

4-(4-Fluorophenyl)-7-(5-1-hydroxy-1-(trifluorom 
ethyl)prop-2-en-1-yl-1,3-thiazol-2-yl)thio)-2H 

chromen-2-one 

Step 1: 1,1,1-trifluoro-2-(2-mercapto-1,3-thiazol-5- 
yl)but-3-en-2-ol 

0406 

04.07 To a solution of vinyl iodide (1.88 g. 12.2 mmol) in 
EtO at -78° C. was added t-butyl lithium (14.3 ml, 1.7 
M/pentane, 24.3 mmol). The mixture was stirred at -78°C. 
for 1 h and warmed up to -30°C. for 5 min. The mixture was 
cooled back to -78° C. and 2.2.2-trifluoro-1-(2-mercapto-1, 
3-thiazol-5-yl)ethanone (1.18 g, 5.53 mmol) in EtO was 
added. The reaction mixture stirred 30 min at -78° C., 
brought to 0°C. and partitioned between aqueous NHCl and 
EtOAc. The layers were separated and the aqueous phase was 
extracted with EtOAc. The combined organic layers were 
washed with brine and dried over anhydrous NaSO. The 
Solvent was evaporated and the residue chromatographed on 
silica gel (toluenefacetone; 90:10) to give the title compound. 

Step 2: 4-(4-fluorophenyl)-7-(5-1-hydroxy-1-(trif 
luoromethyl)prop-2-en-1-yl)-1,3-thiazol-2-yl)thio)- 

2H-chromen-2-one 

04.08 

04.09 Employing the procedure of Example 1, Step 3, but 
using 1,1,1-trifluoro-2-(2-mercapto-1,3-thiazol-5-yl)but-3- 
en-2-ol, the title compound was obtained. "H NMR (400 
MHz, CDC1): 87.80 (s, 1H), 7.56 (d. 1H), 7.44-7.48 (m,3H), 
7.37 (dd. 1H), 7.24-7.26 (m, 2H), 6.40 (s, 1H), 6.32 (dd. 1H), 
5.75 (d. 1H), 5.64 (d. 1H), 2.90 (brs, 1H). 
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Example 26 
7-((5-1-Hydroxy-1-(trifluoromethyl)propyl-1,3- 

thiazol-2-yl)thio)-4-(2-methyl-1,3-thiazol-4-yl)-2H 
chromen-2-one 

Step 1: 7-bromo-4-(1-ethoxyvinyl)-2H-chromen-2- 
O 

0410 

0411 To a solution of triflate (compound V of Scheme 1) 
(5.1 g, 13.7 mmol) in dioxane was added tributyl(1-ethoxyvi 
nyl)tin (4.8 mL, 14.2 mmol), (Ph-P). Pd(0.790 g, 0.7 mmol) 
and LiCl (1.74g, 41 mmol). The mixture was refluxed for 4 h. 
cooled and partitioned between aqueous NHCl and EtOAc. 
The layers were separated and the aqueous phase was 
extracted with EtOAc. The combined organic layers were 
washed with brine and dried over anhydrous NaSO. The 
Solvent was evaporated and the residue chromatographed on 
silica gel (CH.Cl/EtOAc: 95:5) and triturated in hexane/ 
EtO to give the title compound. 

Step 2: 7-bromo-4-(bromoacetyl)-2H-chromen-2-one 
0412 

Br 

21 

Br 
O 

0413 To a solution of 7-bromo-4-(1-ethoxyvinyl)-2H 
chromen-2-one (2.0 g. 6.8 mmol) in THF and HO was added 
N-bromosuccinimide (1.3 g, 14.2 mmol) and stirred for 30 
min. Toluene was added and the solvent was evaporated. The 
residue was chromatographed on silica gel (hexane/EtOAc; 
80:20) to give the title compound. 

Step 3: 7-bromo-4-(2-methyl-1,3-thiazol-4-yl)-2H 
chromen-2-one 

0414 
Br O O 

2 

4N 

- 
0415. To a solution of 7-bromo-4-(bromoacetyl)-2H 
chromen-2-one (0.605 g, 1.7 mmol) in DMF was added thio 
acetamide (0.138 g, 1.8 mmol). The mixture was stirred 24h 
at rt and at 100° C. overnight. Once cool to it, it was parti 
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tioned between aqueous NHCl and EtOAc. The layers were 
separated and the aqueous phase was extracted with EtOAc. 
The combined organic layers were washed with brine and 
dried over anhydrous NaSO. The solvent was evaporated 
and the residue swished in hexanes/EtO to give the title 
compound. 

Step 4: 7-(5-1-hydroxy-1-(trifluoromethyl)propyl 
1,3-thiazol-2-yl)thio)-4-(2-methyl-1,3-thiazol-4-yl)- 

2H-chromen-2-one 

0416 
O O 

2 

4N 

- 
0417 Employing the procedure of Example 1, Step 3, but 
using 7-bromo-4-(2-methyl-1,3-thiazol-4-yl)-2H-chromen 
2-one, the title compound was obtained. "H NMR (400 MHz, 
CDC1): 8 8.18 (d. 1H), 7.76 (s, 1H), 7.53-7.60 (m, 2H), 7.42 
(dd. 1H), 6.67 (s, 1H), 2.85 (s, 3H), 2.69 (brs, 1H), 2.11 (q, 
2H), 0.98 (t,3H). 

Example 27 
4-(4-fluorophenyl)-7-(5-(1R)-1-hydroxy-1-(trifluo 

romethyl)propyl-1,3-thiazol-2-yl)sulfinyl)-2H 
chromen-2-one 

0418 
O 

S O O 

s 
S 21 

"1 

F 

0419. To a solution of 4-(4-fluorophenyl)-7-((5-(1R)-1- 
hydroxy-1-(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio)- 
2H-chromen-2-one (0.100 g, 0.2 mmol) in 7 ml of CH2Cl 
and 0.7 ml of MeCH, was added magnesium monoperoxyph 
thalate hexahydrate (0.051 g, 0.1 mmol). The mixture was 
stirred at rt overnight and partitioned between water and 
CH2Cl2. The layers were separated and the organic phase 
washed with brine, dried over MgSO and evaporated to dry 
ness. The residue was chromatographed on silica gel (hexane/ 
EtOAc; 8:2) to give two diastereoisomers. "H NMR (400 
MHz, CDC1): 87.9 (s, 1H), 7.85 (s, 1H), 7.67 (dd, 2H), 7.45 
(m. 213), 7.25 (m, 2H), 6.47 (s, 1H), 2.12 (m, 2H), 0.92 (t, 
3H). Diastereoisomer #2: H NMR (400 MHz, CDC1): 87.9 
(s, 1H), 7.82 (s, 1H), 7.67 (dd, 2H), 7.45 (m, 2H), 7.25 (m, 
2H), 6.47 (s, 1H), 2.15 (m, 2H), 0.95 (t, 3H). 
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Example 28 
4-(4-fluorophenyl)-7-(5-(1R)-1-hydroxy-1-(trifluo 
romethyl)propyl-1,3-thiazol-2-yl)sulfonyl)-2H 

chromen-2-one 

0420 
O O 

\/ O O 

s 
S 2 

"1 

F 

0421) To a solution of 4-(4-fluorophenyl)-7-(5-(1R)-1- 
hydroxy-1-(trifluoromethyl)propyl-1,3-thiazol-2-yl)thio)- 
2H-chromen-2-one (0.050 g., 0.1 mmol) in 4 ml of CH2Cl 
and 0.4 ml of MeOH, was added magnesium monoperoxyph 
thalate hexahydrate (0.100 g, 0.2 mmol). The mixture was 
stirred at rt overnight and partitioned between water and 
CH2Cl2. The layers were separated and the organic phase 
washed with brine, dried over MgSO and evaporated to dry 
ness. The residue was chromatographed on silica gel (hex 
anes/EtOAc; 8:2) to give the title compound. "H NMR (400 
MHz, CDC1): 8 8.12 (s, 1H), 7.98 (d. 1H), 7.9 (s, 1H), 7.68 
(d. 1H), 7.45 (m, 2H), 7.27 (m, 2H), 6.53 (s, 1H), 2.15 (m, 
2H), 0.95 (t,3H). 
0422. While the invention has been described and illus 
trated with reference to certain particular embodiments 
thereof, those skilled in the art will appreciate that various 
changes, modifications and Substitutions can be made therein 
without departing from the spirit and scope of the invention. 
For example, effective dosages other than the particular dos 
ages as set forth herein above may be applicable as a conse 
quence of variations in the responsiveness of the mammal 
being treated for any of the indications for the active agents 
used in the instant invention as indicated above. Likewise, the 
specific pharmacological responses observed may vary 
according to and depending upon the particular active com 
pound selected or whether there are present pharmaceutical 
carriers, as well as the type of formulation employed, and 
Such expected variations or differences in the results are con 
templated in accordance with the objects and practices of the 
present invention. It is intended, therefore, that the invention 
be defined by the scope of the claims which follow and that 
Such claims be interpreted as broadly as is reasonable. 

1. A compound of structural Formula I 

NN --- 
M N • , / Z 
le ---- 

R2 

3 
R R4 

and the pharmaceutically acceptable salts, esters and Solvates 
thereof wherein: 
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is selected from the group consisting of 

R and y 
2s N 

V 
A 

11 S(O) 

N/ 

wherein the numbers “1” and “2 indicate the points of attach 
ment within structural Formula I; 
A is selected from the group consisting of Cland phenyl 

optionally mono- or di-substituted with a substituent 
independently selected at each occurrence from the 
group consisting of (i) —F (ii) —Cl, (iii) —C-alkyl 
optionally substituted with one or more of halo, (iv) 
—OC-alkyl optionally substituted with one or more of 
halo, (v)—OC cycloalkyl, (vi)—Cecycloalkyl, (vii) 
—CHOH, (viii) -COOR, (ix) - CN and (x) 
NRR5; 

n is an integer selected from Zero. 1 and 2: 
R" is selected from the group consisting of (i) —H, (ii) 
—Br. (iii) —Cl, (iv) —COC-alkyl, (v) —COOC 
6alkyl, (vi) —COOC-acycloalkyl, (vii) —SOC 
6alkyl, (viii) SONRR, (ix). CONRR, (x). CN, 
(xi)—Calkyl optionally mono- or di-substituted with 
a Substituent independently selected at each occurrence 
from the group consisting of OH and—F. (xii) phenyl 
optionally mono- or di-substituted with a substituent 
independently selected at each occurrence from the 
group consisting of —OH and —F. (xiii) tetrazolyl 
optionally substituted with methyl, (xiv) 1,2,4-oxadiaz 
olyl optionally substituted with methyl, and (XV) pyridi 
nyl optionally substituted with methyl; 

R is selected from the group consisting of -H, -OH, 
—F. —C-alkyl, —OC-alkyl and —OC(O)—C. 
3alkyl; 

R is selected from the group consisting of -H, -C. 
6alkyl, -Calkyl substituted with one or more of 
fluoro, —Coalkyl substituted with R', phenyl, -C- 
6alkenyl, -Cecycloalkyl and —Cs-cycloalkenyl; 

R" is selected from the group consisting of -H, -C, 
6alkyl, —Calkyl Substituted with one or more of 
fluoro, —Coalkyl Substituted with R', phenyl, -C- 
6alkenyl, -Cecycloalkyl and —Cs-cycloalkenyl; 

R is independently selected at each occurrence from the 
group consisting of —H. —C alkyl and —Clicy 
cloalkyl: 

R" is independently selected at each occurrence from the 
group consisting of H. —C alkyl, -Cecycloalkyl 
and -COOR; and 

R is independently selected at each occurrence from the 
group consisting of —COOR, —C(O)H, —CN, 
—CRROH, -OR. -S Coalkyl and S Cs. 
cycloalkyl. 

2. The compound of claim 1 having structural Formula Ia 
Ia 

N S 
AN 
N RI 
e / 

R2 
A 

R3 
R4 

and the pharmaceutically acceptable salts, esters and Solvates 
thereof. 
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3. The compound of claim 2 wherein A is selected from the 
group consisting of phenyl and phenyl mono-Substituted with 
a substituent selected from —Cl and —F. 

4. The compound of claim 3 wherein R is selected from 
the group consisting of —H. —OH, - F. —C-alkyl, 
—OCH, and —OC(O)CH; R is selected from the group 
consisting of —H. —C-alkyl, —Calkyl Substituted with 
one or more of fluoro, —Cs-cycloalkyl and phenyl; and Ris 
selected from the group consisting of —H. —Calkyl, 
—Calkyl Substituted with one or more of fluoro. —C. 
6alkyl substituted with R and C-cycloalkyl. 

5. The compound of claim 4 wherein R' is selected from 
- COOR, CONRR, -SO C, alkyl and 
SONRR. 
6. The compound of claim 1 having structural Formula Ib 

NN M N 

^ O)- le 
R2 N 

\, 
R3 R4 

and the pharmaceutically acceptable salts, esters and Solvates 
thereof. 

7. The compound of claim 6 wherein A is selected from the 
group consisting of phenyl and phenyl mono-substituted with 
a substituent selected from —Cl and —F. 

8. The compound of claim 7 wherein R is selected from 
the group consisting of —H. —OH, - F. —C-alkyl, 
—OCH, and —OC(O)CH; R is selected from the group 
consisting of —H. —C-alkyl, —Calkyl Substituted with 
one or more of fluoro. —Cycycloalkyl and phenyl; andR is 
selected from the group consisting of —H. —Calkyl, 
—Calkyl substituted with one or more of fluoro. —C. 
6alkyl substituted with Rand Cecycloalkyl. 

9. The compound of claim 8 wherein R' is selected from 
- COOR, CONRR, -SO C, alkyl and 
SONRR. 
10. The compound of claim 1 selected from the group 

consisting of: 

Ib 

NN S 
M N 
N RI 

le 7 
FC 

A 

HO CHCH 

Compound if RI A. 

Ia-1 —SO2CH 4-fluoro-Ph 
Ia-2 —SO2CH 4-cyclohexyl-Ph 
Ia-3 —Br 4-fluoro-Ph 
Ia-4 —SO. NH2 4-fluoro-Ph 
Ia-5 —SO. NH-t-Bu 4-fluoro-Ph 
Ia-6 —SO2CH 3-fluoro-Ph 
Ia-7 - CONH, 4-fluoro-Ph 
Ia-8 - COOCH 4-fluoro-Ph 
Ia-9 - CN 4-fluoro-Ph 
Ia-10 - CONH2, 3-fluoro-Ph 
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-continued 

Compound if 

Ia-11 

Ia-12 

Ia-13 

Ia-14 

Ia-15 
Ia-16 
Ia-17 
Ia-18 
Ia-19 

Ia-20 

Ia-21 

Ia-22 

CHCH 

RI 

- CN 

- CHOHCH 
- CH-OH 
—C(CH)OH 
- CONHCH 
—CON(CH3)2 

N S 
AN 
N / R1 
e 

FC 
A 

HO 

A. 

3-fluoro-Ph 

Ph 

Ph 

Ph 

Ph 
Ph 
Ph 
Ph 
Ph 

Ph 

Ph 

Ph 

Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
C 
C 
C 
3-Me-4-fluoro-Ph 
4-CH(CH)-Ph 
3-Me-Ph 
4-Me-Ph 
3,5-difluoro-Ph 
3-C-Ph 
3-methoxy-Ph 
4-methoxy-Ph 
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-continued 

N- S 
A N 
N / RI 
e 

FC 
A 

HO CHCH 

Compound if RI A. 

Ia-44 - CONH2, 3-Me-Ph 
Ia-45 - CONH2, 4-Me-Ph 

and the pharmaceutically acceptable salts, esters and Solvates 
thereof. 

11. The compound of claim 1 selected from the group 
consisting of: 

N 
M. N N N RI. 
le 

N 
FC 

HO CHCH 

Compound # RI 

Ib-1 - CN 
Ib-2 - CONH2, 
Ib-3 —COCH 
Ib-4 - CH(OH)CH 
Ib-S - CH-OH 
Ib-6 - COOCH 
Ib-7 - COOCHCH 

and the pharmaceutically acceptable salts, esters and Solvates 
thereof. 

12. A method of preventing the synthesis, the action, or the 
release of leukotrienes in a mammal which comprises admin 
istering to said mammal a 5-LO inhibitory effective amount 
of a compound of claim 1. 

13. The method of claim 12 wherein the mammal is a 
human. 

14. A method of treating an inflammatory condition in a 
mammal which comprises administering to a mammal in 
need of such treatmentatherapeutically effective amount of a 
compound of claim 1. 

15. A method for treating atherosclerosis comprising 
administering a therapeutically effective amount of a com 
pound of claim 1 to a patient in need of Such treatment. 

16. A method for preventing or reducing the risk of an 
atherosclerotic disease event comprising administering a pro 
phylactically effective amount of a compound of claim 1 to a 
patient at risk for having an atherosclerotic disease event. 

17. A method for the prophylaxis or treatment of asthma 
comprising administering a therapeutically effective amount 
of a compound of claim 1 to a patient in need of Such treat 
ment. 
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18. A method for treating the symptoms of allergic rhinitis 20. A pharmaceutical composition comprised of a thera 
gising issing a therapeutically sy ust peutically effective amount of a compound of claim 1 and a 

of a compound of claim 1 to a patient in need of Such treat- pharmaceutically acceptable carrier. 
ment. 

19. A method for treating COPD comprising administering 21.-26. (canceled) 
a therapeutically effective amount of a compound of claim 1 
to a patient in need of Such treatment. ck 


