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TRIFLUOROMETHYL ALCOHOLS As modulators of Roryt

FIELD OF THE INVENTION

The invention is directed to substituted thiazole compounnds, which are modulators of the nuclear
receptor RORyt, pharmaccutical compositions, and methods for use thereof. More particularly,
the RORyt modulators are useful for preventing, treating or amchorating an RORyt mediated

inflammatory syndrome, disorder or discasc.

BACKGROUND OF THE INVENTION

Retinoic acid-related nuclear receptor gamma t (RORyt) is a nuclear receptor, exclusively
expressed in cells of the mumunc system, and a key transcription factor driving Thi7 cell
differentiation, Th17 cells are a subset of CD4" T cells, expressing CCR6 on their surface to
mediate their migration to sites of iflammation, and dependent on IL-23 stimulation, through
the IL-23 receptor, for thewr maintenance and expansion.  Thi7 cells produce several
proinflammatory cytokines including IL~-17A, IL-17F, IL-21, and 1L-22 (Korn, T., E. Beticlly, ot
al. (2009). "IL-17 and Thi7 Cells.” Anmu Rev Immunol 27: 483-517.), which stimulate tissue
cells to produce a pancl of mflamnatory chemokines, cvtokines and metalloproteases, and
protoote recruitment of granulocyies (Kolls, 1. K. and A, Linden (2004). "Interleukin-17
family members and inflammation.” Tmmunity 21(4): 467-76; Stamp, L. K., M. J. James, ¢t al.
(20043, "Interleukin-17: the missing link between T-cell accumulation and effector celf actions
in rtheumatoid arthritis” Immumo! Cell Biot 82¢1): 1-9). Thi7 cells have been shown to be the
major pathogenic population in several models of autoimmune inflammation, inchuding collagen-
induced arthritis {CIA) and experimental avtoimmune encephalomyelitis (EAE) {(Dong, C.
(20063, "Diversification of T-helper-cell lincages: finding the family root of IL-17-producing
celis.” Nat Rev Immunol 6(4) 329-33; McKenzie, B. S, R, A, Kastelein, et al. {2006},
"Understanding the IL-23-1L-17 immunc pathway." Trends Immunot 27(1) 17-23.). RORyt-
deficient mice are healthy and reproduce normally, but have shown wmpaired Thi7 cell
differentiation in vitro, a significantly reduced Thl7 cell population in vive, and decreased
susceptibility to EAE (Ivanov, 1, B. §. McKenzie, et al. (2006). "The orphan nuclear receptor
RORgammat directs the ditferentiation program of proinflammatory IL-17+ T helper cells.™ Cell

126(63: 1121-33.). Mice deficient for IL-23, a cvtokine required for Thi7 cell survival, fail to
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produce Th17 cells and are resistant to EAE, CIA, and inflammatory bowel discase (IBD) {(Cua,
D. 1, ) Sherlock, et al. (2003). "Interleukin-23 rather than interlenkin-12 is the critical
cytokine for antoimmune inflammation of the brain.” Nature 421(6924): 744-8.; Langrish, C. L.,
Y. Chen, ct al. (2005). "IL-23 drives a pathogenic T cell population that induces autoimmune
inflammation.” J Exp Med 201(2): 233-40; Yen, D., J. Cheung, et al. (2006}, "1L-23 is cssential
for T ccll-mediated colitis and promotes inflamumation via IL-17 and IL-6." J Chin Invest 116{5):
1310-6.). Consistent with these findings, an anti-IL23-specific monoclonal antibody blocks
development of psoriasis-like inflammation in a murine disease model {Tonel, G., C. Conrad, et

al. "Cutting edge: A critical functional role for IL-23 in psoriasis." J Immunol 185(10): 5688-91).

In humans, a number of observations support the role of the IL-23/Thl7 pathway in the
pathogenesis of inflammatory diseases. {L-17, the key cytokine produced by Thi7 cells, is
cxpressed at clevated levels in a variety of allergic and autoimmune discases (Barezyk, A, W.
Pierzchala, ct al. (2003). "Interleukin-17 in sputum corrclates with airway hyperresponsivencss
to methacholine.” Respir Med 97(6): 726-33,; Fujino, 5., A. Andoh, et al. (2003}, "Increased
expression of intericukin 17 in inflammatory bowel discase.” Gut 52(1). 65-70.; Lock, C., G.
Hermans, ot al. (2002). "Gene-microarray analysis of multiple sclerosis lesions yields new
targets validated in autoimmunce cncephalomychitis.” Nat Med 8(5) 500-8.; Krueger, J. G, S.
Fretzin, et al. "IL-17A is essential for ccll activation and inflammmatory gene circuits in subjects
with psoriasis.” J Allergy Clin Immunol 130(1): 145-154 ¢9.). Furthermore, human genetic

~
/
I

studies have shown association of polymorphisms in the genes for Thi7 cell-surface receptors,
IL-23R and CCRS, with susceptibility to IBD, multiple sclerosis (MS), rheumatoid arthritis (RA)
and psoriasis {Gazouli, M., . Pachoula, et al. "WOD2/CARDIS, ATGI6LT and IL23R gene
polymorphisros and childhood-onset of Crohn's discase.” World J Gastrocuterol 16(14): 1753-8,,
Wonez, C., B. Dema, et al. (2008). "IL23R: a susceptibility locus for celiac discase and
multiple sclerosis?” Genes Fomun 9(4): 283-93,; Bowes, J. and A, Barton "The genetics of
psoriatic arthritis: lessons from genome-wide association studies.” Discov Med 10(52): 177-83;
Kochi, Y., Y. Okada, et al. "A regulatory variant in CCR6 is associated with rheumatoid

arthritis susceptibility.” Nat Genet 42(6): 515-9.).

]
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Ustekinumab (Stelara®), an anti-p40 monoclonal antibody blocking both IL-12 and IL-23, is
approved for the treatment of adult patients (18 years or older), with moderate to severe plaque
psoriasis, who are candidates for phototherapy or systemic therapy. Currently, monoclonal
antibodies specifically targeting only I1L-23, to more selectively inhibit the Th17 subset, are also
in clinical development for psoriasis (Garber K. (2011). “Psoriasis: from bed to bench and
back” Nat Biotech 29, 563-566), further implicating the important role of the IL-23- and RORyt-
driven Thl7 pathway in this disease. Results from recent phase II clinical studies strongly
support this hypothesis, as anti-IL-17 receptor and anti-IL-17 therapeutic antibodies both
demonstrated high levels of efficacy in patients with chronic psoriasis (Papp, K. A.,
"Brodalumab, an anti-interleukin-17-receptor antibody for psoriasis." N Engl J Med 2012
366(13): 1181-9.; Leonardi, C., R. Matheson, et al. "Anti-interleukin-17 monoclonal antibody
ixekizumab in chronic plaque psoriasis." N Engl J] Med 366(13): 1190-9.). Anti-IL-17 antibodies
have also demonstrated clinically relevant responses in early trials in RA and uveitis (Hueber,
W., Patel, D.D., Dryja, T., Wright, A.M., Koroleva, 1., Bruin, G., Antoni, C., Draelos, Z., Gold,
M.H., Durez, P., Tak, P.P., Gomez-Reino, J.J., Foster, C.S., Kim, R.Y., Samson, C.M., Falk,
N.S., Chu, D.S., Callanan, D., Nguyen, Q.D., Rose, K., Haider, A., Di Padova, F. (2010) Effects
of AIN457, a fully human antibody to interleukin-17A, on psoriasis, rheumatoid arthritis, and
uveitis. Sci Transl Med 2, 5272.).

All the above evidence supports inhibition of the Th17 pathway by modulating RORyt activity as

an effective strategy for the treatment of immune-mediated inflammatory diseases.

Any discussion of the prior art throughout the specification should in no way be considered as an
admission that such prior art is widely known or forms part of common general knowledge in the

field.
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SUMMARY OF THE INVENTION

According to a first aspect, the present invention provides a compound of Formula 1.

AS

Formula I

wherein

X is CH, CR!, or N;

Alis Caalkyl;

A? is cyclobutyl, or Ci-aalkyl, wherein said Cq-4alkyl is optionally substituted with OCH3 or up
to three fluorine atoms;

or A! and A? are taken together with their attached nitrogen to form a ring selected the
e
N A
—
AT e
group consisting of azetidinyl, piperidinyl, pyrrolidinyl, , and * ; wherein
said ring is optionally substituted with up to three substituents independently selected
from the group consisting of F, CF3, CHs, -CN, and CH20H;
R!is Cl, C(CHs)3, CH2CH3, OCF3, CF3, OCH(CH3)2, CHF2, OCHF2, OCH3, F, CHs, or -CN;
R?is H, F, or Cl;
or R! and R? may be taken together with their attached phenyl to form a naphthalenyl, or
quinolinyl group;
R3 is CF3, or CH2CH3;
AdisH

A
>
A%is H, Ca-salkyl, ,
N-O OH
0 | >:O 2 CH ex‘\
_ /o
§<>_QOH,—§< >—OH,-§-< >—s0, X%H | 2 > or OZS(\:I/ ;

wherein said Ci-s)alkyl is optionally substituted with one to two substituents independently
selected from COOH, CONHz, —CN, and OH;

4 4 +
H}CO, H_(><] HOQQ, +Cp HOs
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or A% and A* may be taken together with their attached nitrogen to make a ring

HMN__ Os, <><> ES
HO g,o”S Ng,

selected from the group consisting of

HO
HO Q
o N-§-
HN” , N , HO , HO .
o)
P
HN  N+%- N
o) , and O//S\_/N-é--

or a pharmaceutically acceptable salt thereof.

According to a second aspect, the present invention provides a pharmaceutical composition,

comprising a compound of the first aspect and a pharmaceutically acceptable carrier.

According to a third aspect, the present invention provides a pharmaceutical composition

made by mixing a compound of the first aspect and a pharmaceutically acceptable carrier.

According to a fourth aspect, the present invention provides a process for making a
pharmaceutical composition comprising mixing a compound of the first aspect and a

pharmaceutically acceptable carrier.

According to a fifth aspect, the present invention provides a method for treating a subject
suffering from or diagnosed with a RORyt mediated inflammatory syndrome, disorder or
disease, the method comprising administering to the subject a compound of the first aspect or

a pharmaceutical composition of the second aspect or third aspect.

According to a sixth aspect, the present invention provides a method for treating a subject

suffering from or diagnosed with a RORyt mediated inflammatory syndrome, disorder or
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disease selected from the group consisting of: rheumatoid arthritis, and psoriasis, the method
comprising administering to the subject a compound of the first aspect in combination with

one or more anti-inflammatory agents or immunosuppressive agents.

According to a seventh aspect, the present invention provides use of a compound of the first
aspect in the manufacture of a medicament for treating a subject suffering from or diagnosed

with a RORyt mediated inflammatory syndrome, disorder or disease.

According to an eighth aspect, the present invention provides use of a compound of the first
aspect in combination with one or more anti-inflammatory agents or immunosuppressive
agents in the manufacture of a medicament for treating a subject suffering from or diagnosed
with a RORyt mediated inflammatory syndrome, disorder or disease selected from the group

consisting of: rheumatoid arthritis, and psoriasis.

Unless the context clearly requires otherwise, throughout the description and the claims, the
words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as
opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but not

limited to”.

The present invention comprises a compound of Formula 1.

A%

Formula I
wherein
X is CH, CR!, or N;

Alis Caaalkyl;



WO 2016/069974 PCT/US2015/058193

A’ is cyclobutyl, or Ca-palkyl, wherein said Cygalkyl is optionally substituted with OCH;z or up
to three fluorine atoms;
or A’ and A” are taken together with their attached nitrogen to form a ring selected the

S

| A

N
e o > [b *—;{N .
group consisting of azetidinyl, piperidinyl, pyrrolidinyl, , and ; wherein

said ring 1s optionally substituted with up to three substitucnts independently selected
from the group consisting of F, CF;, CHs, -CN, and CH,OH;
R' is C1, C(CHa)sz, CH,CH;, OCF;, CF3, OCH{CH; ), CHF,, OCHF,, OCH;, F, CHs, or -CN;
RZisH, F, or CL:
or B! and R? may be taken together with their attached phenyl to form a naphthalenyl, or
guinolinyl group,;
R is CFs, or CH2CHx:
AisH

\ 3 i 3
&Y SN § §‘>< €’><} o3
T>\_/O o Lo ~§<>o ~—§<>3”<"
Atis H, Cusplkyl, , HO , HO HOLC ﬂ ~0,
N0 CH
O : — OH o~
_EW “§‘<>‘OH —§<>~S/(,} ,:’><I!\N>\Q /"6 (j/ W
O, ; ’ L ,or 98 :

wherein said Cqsyalkyl is optionally substituted with one to two substituents independently
sclected from COOH, CONH,, —CN, and OH;
or A" and A* may be taken together with their attached nitrogen to make a ring selected

|
i-*10>\)€i\!~ - O, <>QN--3- O, <><:N_:z,
HO E,o"S v HN <,

from the group consisting of

HO o
Q )
Oy, N-&- HO\E/\ 5 Y, N N-§-
SSOONE SN W N
N HO \ HO , A4 , O ,and
NN
SN %

and pharmaceutically acceptable salts thereofl
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DETAILED DESCRIPTION OF THE IRNVENTION

The present invention comprises a compound of Formula L

Fornmula 1

wherein

Xis CH, CR', or N

Alis Crpalkyls

A’ is eyclobutyl, or Ciinalkyl, wherein said Cgalkyl is optionally substituted with OCH; or up
to three fluorine atoms;

or A" and A” are taken together with their attached nitrogen to form a ring selected the

i
N f_n/&
AT ™
group consisting of azetidinyl, piperidinyl, pyrrolidinyt, Land % ; wherein
satd ring is optionally substituted with up to three substituents independently selected
from the group consisting of F, CFa, CH;s, -ON, and CH;OH,
Yis C1, C{CHz2), CHCH:, OCFs, CF3, OCH(CH:),, CHF,, OCHF,, OCH;, F, CHa, or -ON;
R is HF, or CL;
or R' and R* may be taken together with their attached pheny! to form a naphthalenyl, or
quinolinyi group;
R is CF3, or CHCHy;
AF/ is H

N4 N\ "5” §
Atis H, Crsalkyl, I>< . Ho , ,>< 0%?"300,%@833

s

N-O . OH
o . I =0 B, OH - W
"§<>“< "3<>‘~OH 350*%, % N AZ; .
oM * R 2 H ’ Cor 975 :

wherein said Ciisialkyl is optionally substituted with one to two substituents independently

selected from COOH, CONH,, ~CN, and OH;

(¥
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or A’ and A* may be taken together with their attached nitrogen to make a ring selected
from the group consisting of  HO .
HO

and pharmaceutically acceptable salts thereof.

In another embodiment of the invention:

X is CH, CR', or N;

Alis Copalkyl;

A s eyelobutyl, or C a-palkyl, wherein said Cypalkyl is optionally substituted with OCH;z or up
to three fluorine atoms;

or Al and A7 are taken together with their attached nitrogen to form a ring selected the

’—“AX

group consisting of azetidinyl, piperidinyl, pyrrolidinyl, [J\/ an;ﬁﬁeL ; wherein
said ring is optionally substituted with up to three substitaents independently selected
from the group consisting of F, CF3, CHs, -CN, and CH,OH;

R'is C1, C(CH3)s, CH,CH;, OCF;, CFy, OCH(CH;),, CHF,, OCHF,, OCH;, F, or CHy;

RS H,F,or CL;
or R' and R? may be taken together with their attached phenyl to forro a naphthalenyl, or
gquinclinyl group;

R’ is CF3, or CHCH3;

AlisH
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S N
\ BCQ DL I PN
A4 1S H, C(i_g)al}{yi, I><v/0 , HO , Hg< <>G ‘<>S , OF <> -<QH ,

i :k-:(_) % OH
RN
H , OF ; wherein said Cyysyalkyl is optionally substituted with one to two

substitoents independently selected from CONH,, —CN, and OH;

ar A and A* may be taken together with their attached nitrogen to make a ring selected

!
from the group consisting of  HO . N

HO O\>
HO o N
O Ng- N S HN N
S AN C | B T S |
N , HO , HO , O . and
HN. /N 5
A %

and pharmaceutically acceptable salts thereof

Anocther embodiment of the invention is a compound of Formula 3L

O
pe, N »
"N : CFa
A4 4 OH
Formula 81
wherein

Xis CH, CR', or N;
f\j is C(;_g)aikyl;
A is cyclobutyl, or Capalkyl, wherein said Cygalkyl is optionally substituted with OCH;z or up

to three fluorine atoms;
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or A’ and A” are taken together with their attached nitrogen to form a ring selected the

A

AT e
group consisting of azetidinyl, piperidinyl, pyrrolidinyl, , andéi% ; wherein

i

said ring 1s optionally substituted with up to three substitucnts independently selected
from the group consisting of F, CF;, CHs, -CN, and CH,OH;

R is CL C(CHa)s, CHLCH:, OCF;, CF3, OCH(CHz),, CHF,, OCHF,, OCHa, F, or CHy;

RYis H, F, or CI;
or B! and R? may be taken together with their attached phenyl to form a naphthalenyl, or
guinolinyl group,;

R’ is CFs, or CHCHs;

Alis H

¥ - . O
0 ~>C‘3 —>< - -<> - 0 HOH
Atis H, Ceisalkyl, I>C , HO , "G § O’ §'<>S\{3,or OH |

nN-C

T RS
& D N
H , OF ; wherein said Cyy_sialkyl is optionally substituted with one to two

substituents independently selected from CONH,, ~CN, and OH:

or A" and A* may be taken together with their attached nitrogen to make a ring selected

5
H()>\><>N SO M O
. 37 o5 & s g

from the group consisting of , HN™
HO G

0 NE O Q}\% MY N

\\‘*s<><>\,—§— e Ak

o PAVAE EEVYEERVE R S
- HO , HO , 0 .and
HNL

=5 N-2-

9

and pharmaceutically acceptable salts thereof.

Another embodiment of the invention is a compound selected from the group consisting of}
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O 7N
HO) T $
g =,S . /OH
NN £.C CF;

C

O ;
N IS
H I 7N "ﬁ{—DH
N O

Vi | >

O
, . cl. S L
h0>\/\NA\r.S Mﬂ% HO L s “ﬁ> - CFy
Hol -OH X\N TN ‘
Nt Nams NH T --\}—(mqm
N o
F .
E w
HO 0 SN
ey g
H T —( \;, OH
N ==/ (CF,
) 0

HO

9
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0
3 \,»—ﬂ_{cm
CFs N/ N 4T

HG

10
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yi JO c o
H [ >_\_ OH

i1
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N e
O 5 A
og/ Q@ JZZ;’/ CF3
| \) ~—-oH

A CFy

12
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Y
B /KO CFy

2;,/
O
b

O ; ~
o, O e CF
i . 3
{ !

-OH
\g"’ N (:, == CF,

i4
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and F ;

and pharmaceutically acceptable salts thereof

Anocther embodiment of the invention is a compound selected from the group consisting of’

[—
~3
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G
HO i
OH

C

o ol a
N 4 \“ﬁ{_‘
] ! OH

N{C CFa
N O

>
| 0 “
hé}f\ﬁj\ﬁéij%ié**?g*

PCT/US2015/058193

O H ™
HO i Ci /(JE
XS oS
4 H i y —(OH
N~ ==/ ©F,
»-._N O
g/\
F »“2‘

HO

I8
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0
3 \,»—ﬂ_{cm
CFs N/ N 4T

HG

19
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yi JO c o
H [ >_\_ OH
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i
”\g_ s Cl o
i ‘ .
O~
e
. ;
)\\)
F :
HO 7 c, i
; N 5 e CFB
P W e CH
N N/ cr.
HO £ s
. i\‘«i 8]
g”g
F e .
HO

) ol % ,
| ‘ C
Os Q@N Jé}r" ‘ ’
o N\/} O CFy o

‘%-OH HO FiG

A CF3

21
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NJ\/s = OF HO
R

""" F.;C CF3
e

HO N =g
zfj\/
0 ¢, o :
HO N’L\/S CF3
pepceas:
HO !
W7
L7

22
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- /
0 " G
) CF;
P N s —— CF:; P N)[\\r 3
HO\}/\HJHE/ \ o HO H NI p OH
Ned N/ or. ~

3

HO

7
,-'\ i F
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and pharmaceutically acceptable salts thereof.

Another erobodiment of the invention is a compound selected from the group consisting of:

HOOC,,
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and

and pharmaceutically acceptable salts thereof.

Another ernbodiment of the invention comprises a compound of Formuda Fand a

pharmaceutically acceptable carricr.

The present invention also provides a method for preventing, treating or ameliorating an RORyt

mediated inflammatory syndrome, disorder or discasc comprising administering o a subject in
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need thereof an effective amount of a compound of Formula I or a form, composition or

medicament thereof

The present invention provides a method of preventing, treating or ameliorating a syndrome,
disorder or disease, wherein said syndrome, disorder or discase is selected from the group
consisting of: ophthalmic disorders, wvveitis, atherosclerosis, rheumatoid arthritis, psoriasis,
psoriatic arthritis, atopie dermatitis, multiple sclerosis, Crohn's Discase, ulccrative colitis,
ankylosing spondylitis, nephritis, organ allograft rejection, fibroid lung, systic fibrosis, renal
nsufticiency, diabetes and diabetic complications, diabetic nephropathy, diabetic retinopathy,
diabetic retinitis, diabetic microangiopathy, tuberculosis, chronic obstructive pulmonary discase,
sarcoidosis, nvasive siaphviococcia, wmBlammation after cataract surgery, allergic rhinitis,
allergic conjunctivitis, chronic urticaria, systemic lapus erythernatosus, asthma, allergic asthana,
steroid resistant asthroa, neutrophilic asthma, periodountal discases, periodonitis, gingivitis, gum
discase, diastolic cardiomvopathies, cardiac infarction, wyocarditis, chronic heart failure,
angiostenosis, restenosis, reperfusion disorders, glomerulonephritis, solid tumors and cancers,
chronic lymphocytic leukemia, chronic myvelocytic leukemia, multiple myeloma, malignant
myecloma, Hodghin's disease, and carcinomas of the bladder, breast, cervix, colon, lung, prostate,
or stomach comprising administering to a subject in need thereof an effective amount of a

compound of Formula I or a form, composition or medicament thereof,

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is selected from the group consisting of!
rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,

ankvlosing spondylitis, Crohn’s discase, and ulcerative colitis.

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is selected from the group consisting of
rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,
ankylosing spondylitis, Crohn’s discase, and ulcerative colitis comprising administering to a
subject in need thereof an cffective amount of a compound of Formuls ¥ or a form, coraposition

or medicament thereof
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The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or diseasc is sclected from the group consisting of!
inflammmatory bowel discases, rheumatoid arthritis, psoriasis, chronic obstructive pulmonary
disorder, psoriatic arthritis, ankylosing spondylitis, neutrophilic asthma, steroid resistant asthma,
multiple sclerosis, and systemic lupus crythematosus comprising administering to a subject in
need thereof an cffective amount of a compound of Formula T or a form, composition or

medicament thereof

The present mvention provides a method of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or disease is selected from the group consisting off
rheumatoid arthritis, and psoriasis comprising admumstering to a subject in veed thereof an

effective amount of a compound of Formula ¥ or a form, composition or medicament thereof,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, in a subject in need thereof corprising administering to the subject an effective amount
of the compound of Formula T or composition or medicament thereof in a combination therapy
with one or more anti-inflammatory agents, or immunosuppressive agents, wherein said
syadrome, disorder or disecase is selected from the group consisting oft rheumatotd arthritis, and

psoriasis,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is rheumatoid arthritis, comprising
administering to a subject in need thereof an effective amount of a compound of Formula { or a

form, composition or medicament thereof.

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is psoriasis comprising administering to a
subject in need thereof an effective amount of a compound of Formula ¥ or 3 form, composition

or medicament thereof
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The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is chronic obstructive pulmonary disorder
comprising adminisicring to a subject in need thereof an effective amount of a compound of

Formula ¥ or a form, composition or medicament thereof,

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is psoriatic arthritis comprising
administering to a subject in need thereof an effective amount of a compound of Formulafor a

form, composition or medicament thereof,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is ankylosing spondylitis comprising
administering to a subject in need thereof an effective amount of a compound of Formula Y or a

form, composttion or medicament thereof.

The present invention provides a method of treating or amcliorating an inflanunatory bowel
disease, wherein said inflammatory bowel disease is Crohn’s disease comprising administering
to a subject in need thereof an effective amount of a compound of Formula I or a form,

composition or medicament thereof,

The present invention provides a method of treating or ameliorating an inflarnmatory bowel
discase, wherein said inflammatory bowel discase is ulcerative colitis comprising administering
to a subject in need thereof an cffective amount of a compound of Formula I or a form,

composition or medicament thereof.

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discasc, wherein said syndrome, disorder or discase is neutrophilic asthma comprising
administering to a subject in need thereof an effective amount of a compound of Formula L or a

form, composition or medicament thereof,



WO 2016/069974 PCT/US2015/058193

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discasc, wherein said syndrome, disorder or diseasc is steroid resistant asthma comprising
administering to a subject in need thereof an effective amount of a compound of Formula ¥ or a

form, composition or medicament thereof,

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is multiple sclerosis comprising
administering to a subject in need thereof an effective amount of a compound of Formulafor a

form, composition or medicament thereof,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease 1s systemic lupus erythematosus comprising
administering to a subject in need thereof an effective amount of a compound of Formula Y or a

form, composttion or medicament thereof.

The mvention also relates to methods of modulating RORyt activity in a mammal by

administration of an effective amount of at least one compound of Formula |

DEFINITIONS

The term "admunistering” with respect to the methods of the nvention, means a method for
therapeutically or prophylactically preventing, treating or amcliorating a syndrome, disorder or
disease as described herein by using a compound of Forroula T or a form, composition or
medicament thereof.  Such methods inclode administering an effective amount of said
compound, compound form, composition or medicament at different times during the course of a
therapy or concurrently in a combivation form.  The methods of the invention are fo be

understood as embracing all known therapeutic treatment regimens.

The term "subject” refers to a patient, which may be an animal, typically a mammal, typically a
human, which has been the object of treatment, observation or experiment and is at risk of {or
susceptible to} developing a syndrome, disorder or discase that s associated with abberant

RORyt expression or RORyt overexpression, or a patient with an inflammatory condition that
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accornpanies syndromes, disorders or discascs associated with abberant RORyt expression or

RORyt overexpression,

The term "effective amoont” means that amount of active compound or pharmaceutical agent
that elicits the biological or medicinal response in a tissue system, animal or human, that is being
sought by a rescarcher, veterinarian, medical doctor, or other clinician, which inclades
preventing, freating or ameliorating the symptoms of a syndrome, disorder or discase being

ireated.

As used herein, the term “composition” is intended to encompass a product comprising the
specified ingredients in the specified amounts, as well as any produet which results, directly or

indireetly, from combinations of the specified ingredients in the specified amounts.

The term “alkyl” refers to both hinear and branched chain radicals of up to 12 carbon atoms,
preferably up to 6 carbon atoms, unless otherwise indicated, and includes, but is not limited to,
methyl, cthyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl,
isohexyl, heptyl, octyl, 2,2 4-trimethyipentyl, nonyl, decyl, undecyl and dodecyl. Any alkyl

group may be optionally substituted with one OCHa, one OH, or up to two fluorine atoms.

The term “Ci)” (wWhere ¢ and b are integers referring to a designated number of carbon atoms)
refers to an alkyl, alkenyl, alkynyl, alkoxy or cycloalkyl radical or to the alkyl portion of a
radical in which alkyl appears as the prefix root containing from « to b carbon atoms inclusive.

For example, T4y denotes a radical containing 1, 2, 3 or 4 carbon atoms.

The term “cycloalkyl” refers to a saturated or partially unsaturated monocyelic or bicyclic
hydrocarbon ring radical derived by the removal of one hydrogen atom from a single ring carbon
atom. Typical cycloalkyl radicals include cyelopropyl, eyclobutyl, eyelopentyl, cyelopentenyl,
cyclohexyl, cyclohexenyl, cycloheptyl and cyclooctyl.  Additional examples include Cp.
sieyvcloalkyl, Ceigeyveloalkyl, decahydronaphthalenyl, and 2.3,4,5,6,7-hexahydro-1 H-indenyl.
Any cycloalkyvl group may be optionally substituted with one OCHs, one OH, or up to two

fluorine atoms,

9%
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As used herein, the term “thiophenyl” is intended to describe the radical formed by removing a
) phreny 3 £

g
hydrogen atom from the molecule with the structure: %

PHARMACEUTICALLY ACCEPTABLE SALTS

Pharmaccutically acceptable acidic/anionic salts include, and are not limited to acctate,
benzenecsulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate, dihydrochloride, cdetate, edisylate, estolate, csvlate, fumarate,
glveeptate, gluconate, glutamate, glyvcollvlarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hvdrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate,
malate, maleate, mandelate, mesylate, methylbromide, methylnitirate, methylsulfate, mucate,
napsylate, nitrate, pamoate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, subacetate, succinate, sulfate, tavnate, tartrate, teoclate, tosviate and triethiodide.
Organic or inorganic acids also include, and are not himuted to, hydriodic, perchloric, sulfuric,
phosphoric, propionic, glycolic, methanesulfonic, hydroxyethanesulfonic, oxalic, 2-

naphthalenesulfonic, p-tohuenesulfonic, cyclohexanesulfamic, saccharinic or trifluorcacetic acid.

Pharmaceutically acceptable basic/cationic salts include, and are not limited to aluminum, 2-
amino-2-hydroxymethyl-propane-1,3~-dicl {(also known as wis(hydroxymethyhaminomethane,
tromethane or “TRIS”), ammonia, benzathine, #-butylamine, calcium, calcium ghiconate,
calctum  hydroxide, chloroprocaine, choline, choline bicarbonate, c¢holine chloride,
cyclohexviamine, dicthanolamine, cthylenediamine, lithim, LiOMe, L-lysine, magnesium,
meghimine, NH;, NHyOH, N-methyl-D-glucamine, piperidine, potassium, potassium-i-butoxide,
potassium  hydroxide (agueous), procaine, quinine, sodium, sodium  carbonate,

sodium-2-cthythexanocate, sodium hydroxide, tricthanolamine, or zing,

METHODS OF USE
The present invention is directed to a method for preventing, treating or ameliorating a RORyt

mediated inflammatory syndrome, disorder or disease comprising administering to a subject in

34



WO 2016/069974 PCT/US2015/058193

need thereof an effective amount of a compound of Formula I or a form, composition or
medicament thereof

Since RORyt is an N-terminal isoform of RORy, it is recognized that compounds of the present
invention which are modulators of RORyt arc likely to be modulators of RORy as well
Therefore the mechanistic description “RORyt modulators” is infended to encompass RORy

modulators as well,

When employed as RORyt modulators, the compounds of the invention may be administered in
an effective amount within the dosage range of about 0.5 mg to about 10 g, preferably between
about 0.5 mg to about 5 g, in single or divided daily doses. The dosage administered will be
affected by factors such as the route of administration, the health, weight and age of the recipient,

the frequency of the treatment and the presence of concurrent and unrelated treatments.

it 1s also apparent to one skilled in the art that the therapeuntically effective dose for compounds
of the present invention or a pharmaceutical composttion thereot will vary according to the
desired effect. Therefore, optimal dosages to be administered may be readily determined by one
skilled in the art and will vary with the particular compound used, the mode of administration,
the strength of the preparation, and the advancement of the discase condition. In addition,
factors associated with the particular subject being treated, including subject age, weight, dict
and time of administration, will result in the need to adiust the dose to an appropriate therapeutic
level. The above dosages are thus cxemplary of the average case. There can, of course, be
individual instances where higher or lower dosage ranges are merited, and such arc within the

scope of this invention.

The compounds of Formula ¥ may be formulated into pharmaceutical compositions comprising
any known pharmaccutically acceptable carriers. Exernplary carriers include, but arc not limited
to, any suitable solvents, dispersion media, coatings, antibacterial and antifungal agents and
isotonic agents, Hxcmplary cxcipicnts that may also be components of the formulation include

fillers, binders, disintegrating agents and lubricants,

|98
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The pharmacecutically-acceptable salts of the compounds of Formula I include the conventional
non-toxic salts or the gquaternary ammonium salts which are formed from inorganic or organic
acids or bases. Examples of such acid addition salts include acetate, adipate, benzoate,
benzenesulfonate, citrate, camphorate, dodecylsulfate, hydrochloride, hydrobromide, lactate,
maleate, methancsulfonate, nitrate, oxalate, pivalate, propionate, succinate, sulfate and tartrate.
Base salts include ammontom salts, alkali metal salts such as sodiom and potassium salts,
alkaline carth metal salts such as calcium and magnesiom salts, salts with organic bases such as
dicyclohexylamino salts and salts with amino acids such as arginine. Also, the basic nitrogen-

containing groups may be quaternized with, for example, alkyl halides.

The pharmaceuntical compositions of the invention may be adnumistered by any means that
accoroplish  their intended purpose.  Examples include adrministration by parenteral,
subcutancous, intravenous, intramuscular, intraperitoneal, transdermal, buccal or ocular routes.
Alternatively or concurrently, adminisiration may be by the oral route. Suitable formulations for
parenteral adminisiration include aqueous solutions of the active compounds in water-soluble
form, for example, water-soluble salts, acidic solutions, alkaline solutions, dextrose-water

solutions, isotonic carbohydrate solutions and cyclodextrin inclusion complexes.

The present invention also encompasses a method of making a pharmaceutical composition
comprising mixing a pharmaceuntically aceeptable carrier with any of the compounds of the
present nvention.  Additionally, the present invention includes pharmaceutical compositions
made by mixing a pharmaceutically acceptable carrier with any of the compounds of the present

invention.

POLYMORPHS AND SOLVATES

Furthermore, the compounds of the present mvention may have one or more polymorph or
amorphous crystalline forms and as such are intended to be included in the scope of the invention.
in addition, the compounds may form solvates, for example with water (i.c., hydrates) or
common organic solvents. As used herein, the term "solvate” means a physical association of
the compounds of the present invention with one or more solvent molecules. This physical

association involves varying degrees of ionic and covalent bonding, including hydrogen bonding.
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In certain instances the solvate will be capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal lattice of the crystalline solid. The term
"solvate" is intended to encompass both solution-phase and isolatable solvates. Non-limiting

examples of suitable solvates include cthanolates, methanolates, and the like,

it 15 intended that the present invention include within its scope polyvmorphs and solvates of the
compounds of the present invention. Thus, in the methods of treatrent of the present invention,
the term “administering” shall cncompass the means for treating, amcliorating or preventing a
syndrome, disorder or discase described herein with the compounds of the present invention or a
polymorph or solvate thereof, which would obviously be included within the scope of the

invention albeit not specifically disclosed.

In another embodiment, the invention relates to a compound as described in Formula ¥ for use as

a ruedicament.

In another erobodiment, the mmvention relates o the use of a compound as described in Formula §
for the preparation of a medicament for the treatment of a discase associated with an clevated or

aberrant RORyt activity,

The present invention includes within its scope prodrugs of the compounds of this invention. In
general, such prodrugs will be functional derivatives of the compounds which are readily
convertible iz vive into the required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the various disorders
described with the compound specifically disclosed or with a compound which may not be
specifically disclosed, but which converts to the specified compound in vivo after admunistration
to the patient. Conventional procedures for the sclection and preparation of suitable prodrug
derivatives are described, for example, in “Design of Prodrugs”, Ed. H. Bundgaard, Elsevier,

19&5,

Farthermore, 1t is intended that within the scope of the present invention, any element, in

particular when roentioned in relation to a compound of Formula I, shall comprise all isotopes

9%
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and isotopic mixtures of said element, cither naturally occurring or synthetically produced, cither
with natural abundance or in an isotopically cnriched form. For example, a reference to
hydrogen includes within its scope 'H, “H (D), and "B (T). Similarly, references to carbon and
oxygen include within their scope respectively “C, VC and C and %0 and 0. The isotopes
may be radioactive or non-radioactive. Radiolabelled compounds of Formula 1 may comprise a
radioactive isotope sclected from the group of TH, Y, PR L L Y By, By, TBr and

“Br. Preferably, the radioactive isotope is selected from the group of 'H, 'C and '°F.

Some compounds of the present invention may cxist as atropisomers.  Atropisomers arc
stereoisomers resulting from hindered rotation about single bonds where the steric strain barrier
to rotation is high enough to allow for the isolation of the conformers. Tt 1s to be understood that
all such conformers and muxtures thercof are encompassed within the scope of the present

invention.

Where the compounds according to this invention have at least one sterco center, they may
accordingly exist as cnantiomers or diastercomers. It is to be understood that all such isomers

and mixtures thereof are encompassed within the scope of the present invention,

Where the processes for the preparation of the compounds according to the invention give rise to
mixture of sicrecisomers, these isomers may be separated by conventional techuigues such as
preparative chromatography. The compounds may be prepared in racemic form, or individaal
enantiomers may be prepared either by enantiospecific synthesis or by resolation.  The
compounds may, for example, be resolved into their coroponent enanfiomers by standard
techniguoes, such as the formation of diastercomeric pairs by salt formation with an optically
active actd, such as {(-)}-di-p-tohuoyi-D-tartaric acid and/or {(+)-di-p-toluoyl-L-tartaric acid
followed by fractional crystailization and regeneration of the free base. The compounds may
also be resolved by formation of diastereomeric esters or amudes, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds may be resolved

using a chiral HPLC column.
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During any of the processes for preparation of the compounds of the present invention, it may be
necessary and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups, such as those

described in Protective Groups in Organic Chemistry, ed. LF W, McOmie, Plenum Press, 1973;

and T.W. Greene & P.G.M. Wais, Protective Groups in Organic Synthesis, John Wiley & Sons,

1991, The protecting groups may be removed at a convenient subsequent stage using methods

known from the art.

ABBREVIATIONS

Herein and throughout the application, the following abbreviations may be used.
Ac acetyl

br broad

bu butyl

cataCXium”™ A Di{ -adamantyly-n-butylphosphine

D carbonyldiimidazole

cy cyclohexyl

d doublet

dba dibenzyhidencacctone

DABCO i,4-diazabicyclo{2.2 2]octane

DAST diethylaminosalfur triffuonide

DCM dichloromethane

DEA diethylamine

Dess-Martin Periodinane i1, 1-tris{acetyloxyi-1,1-dihydro-1,2-benziodoxol-3-{1 H}-one
dppf 1,17-bis{diphenylphosphine} ferrocing

DIPEA N N-ditsopropylethylamine (Hiinig's basc}

DME 1,2-dimethoxyethane

DMA N,N-dimethylacetamide

DMF N N-dimethyiformamide

DMSO dimethyl sulfoxide

EDCE 1-gthyl-3-(3-dimethylaminopropyl) carbodiimide
EtOAc cthyl acctate
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ESE

Et
FCC

h
HATU

HOBt
HOAt
HPLC

m
m-CPBA
M

Me

MPa
NBS
NMR

PE

Ph

Piv

PMB
ppm

Psi

q

1t

8

SEMCI

t

t-bu
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electrospray ignization

cthyl

flash column chromatography
hour{s}
O-(7-azabenzotriazol-1-y1)-N, N N N'-tetramcethy luronium
hexafluorophosphate
i-hydroxybenzotriazole
i-hydroxy-7-azabenzotriazole

high pressure liquid chromatography
Hertz

isopropylalechol

Mass spectrometyy

multiplet

meta-chloroperoxybenzoie acid
molar (moles/liter)

methyl

megapascal

N-bromosuccinimide

nuclear magnetic resonance
petroleum gther

phenyl

pivaloyl (Me;CCO)
4-methoxybenzyl

parts per million

pounds per square inch

guartet

room temperature

singlet
{2-{chloromethoxy)ethyDtrimethylsilane
triplet

tertiary butyl
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TBAF
TEA
TEMPO
TFA
THFAA
THF
TLC
T™S

Ts

GENERAL SCHEMES:

Compounds of Formula I in the present invention can be synthesized in accordance with the
general synthetic methods known to those who are skilled in the art. The following reaction
schemes arc only meant to represent exarmples of the invention and are in no way meant to be a

fimit of the invention.

The compounds of the present invention can be prepared according to schemes 1 to 5. Coupling
of an aryl group to the thiazole ring of compounds of Formula ¥ can be accomplished by
coupling the bromo-aryVheteroaryl building blocks E-VH or F-1 to the thiazole derivates A-I-V
in the presence of palladium catalysis, using appropriate ligands, solvents, additives and
temperatures to form the S-aryVheteroaryl-substituted thiazoles B-1 to B-VH (Scheme 1), The

thiazole reactants can be 2- and 4-substituted cither by an ester group (A-1, A-IL, A-IV}, an amide

PCT/US2015/058193

tetrabutylammonium fluoride
tricthylamine
(2,2,6.6-tctramethylpiperidin- I -yhoxidanyl
trifluoroacetic acid

triflaoroacetic acid anhydride
tetrahydrofuran

thin layer chromatography

trimethylsilyl
tosyi

group {A-I-H, A-V) or an alkyl group (A-TV-V).
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ALy © Pd-coupling

The preparation of thiazole derivatives A-I-V is shown in Scheme 2. A-T and A-HI can be
prepared by standard methods for amide bond formation and ester hydrolysis starting from 2-
{alkoxycarbonyijthiazole-4-carboxylic acid. Alternatively, intermediates A-I can undergo a
direct aminolysis with amines in appropriate solvents and temperatures to afford A-IHL. The
thiazole esters A~ can either be prepared by first amide coupling of 2-carboxy-bromo-thiazole
C-11, followed by a carbonvlation to afford the thiazole methyl ester A-lla or by formation of
tert-butyl ester C-IV from C-I which is followed by a selective ester hydrolysis at the 2-position
of the thiazole ring and a final amude coupling reaction to provide A-1ib. Thiazole derivative A~
1V can be prepared in a cvelocondensation step from 1-bromo-3-hydroxypropan-2-onc and alioyl
2-amino-2-thioxoacetate C-V. Ester hydrolysis of A-IV foliowed by amide coupling provides

intermediate A-V. (Scheme 2).

Scheme 2
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Preparation of the bromo-aryVheteroaryl derivatives E-I/E-IV/F-1 are shown in Scheme 3. 1,4-
Dibromo- or i-bromo-4-iodo-aromatics can be used as reactants for a metaliation reaction, ¢.g. a
ithiation with n-butyl-lithium or Grignard formation using isopropyl magnesium chloride. The
1,4-dibromo aromatics should have identical substituents R' and R®. The metallated species can
react with the Weinreb amide of trifluoroacetic acid to form i-bromo-4-trifluoroacetyl derivates
D-1. Alternatively, the metallated specics can react with hexafluorcactone to directly form
trifluoroacetone alcohols E-T where RY is a CF5 group. The trifluoromethyl alcohols E-1 can be
formed by rcaction of D-H with TMSCF; in the presence of a fluoride source or by reaction with
an alkyl Grignard reagent. The intermediates D-IT can also be formed by a reaction of 1-bromo-
d-alkoxycarbonyl aromatics, which can be prepared from the corresponding 4-bromobenzoic
acids (D-H) via esterificataion using reagents such as thionyl chloride and methanol, with
TMSCF; in the presence of a fluoride source. Alternatively, intermoediate D-H can be formed
from {-bromo-4-forroyl aromatics by reaction with TMSCF; in the presence of a fluoride source
and subsequent oxidation (Scheme 3). §-Bromo-2-iodopyridines {D-VI) can be used as reactants
for a metallation reaction, ¢.g. a hithiation with s-butyl-lithium, and the metallated species can
react with the ethyl trifluoroacetate to form S-bromo-2-triflaoroacetvipyridine derivates D-VIL
The wrifluoromethyl alcohols E-IE can be formed by reaction of D-II with TMSCF; in the
presence of a fluoride source. 1,3-Dibromoaryl derivatives F-11 can be metallated, ¢.g. a hithiation
with z-butyl-lithinm, and subsequent reaction with the Weinreb amide of trifluorcacetic acid will
form the I-bromo-3-trifluoroacetyl derivates F-HI. The trifluoromethyl aleohols F-I can be
formed by reaction of F-IH with TMSCF: in the presence of a fluoride source or by reaction with

an alkyl Grignard reagent,

Scheme 3

N
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An alternative synthetic route to afford the compounds of formmula B-HI of the present invention

is shown in scheme 4. Starting from the products of the palladium catalyzed coupling reactions

B-1V, B-I or B-II {(as shown in scheme 1}, hydroxymethyl-intermediate B-1V can be oxidized to

the corresponding carboxylic acid, which can be used in an amide coupling reaction to give

intermediates B-1. B-] and B-II can both be transformed into the compounds of the present

invention B-111 by first an ester hydrolysis and a subsequent amide coupling reaction.

Alternatively, intermediates B-f can undergo a dircct aminolysis with amines in appropriate
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solvents and temperatures to afford the compounds of the present invention B-H1 in one step. In
another alternative route compounds of formula B-1if can be obtained from intermediate B-V]

through oxidation followed by amide coupling {Scheme 4).

Scheme 4

O

1. oxidation Alkyis,
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EXAMPLES
Compounds of the present invention can be prepared by methods known to those who are skilled

in the art. The following examples are only meant to represent examples of the invention and are

in no way meant to be a limit of the invention.

Intermediate 1: Step a

1-(4-Bromonaphthalen-1-yi}-2,2 2-trifluoroethanone

N
~3
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To a solution of 1,4-dibromonaphthaiene (28.6 g, 100 mmol} in anhydrous THF (200 mL} was
added »-Buli (2.5 M in hexane, 44 mL, 110 mmol} at ~78 °C under nitrogen, and the solution
was stirred at this temperature for 30 minutes. The resulting solution was slowly added to a
solution of 2,2 2-trifluoro-N-methoxy-N-methyl-acetamide (23.5 g, 148 mmol) in anhydrous
THF (250 mL) at 78 °C, and the solution was stitred for an additional 2 h. The solution was
quenched with aqueous WH4(C1 and extracted twice with EtOQAc. The combined organic lavers
were washed with water and brine, dried over anhydrous NapSO,, filtered and concentrated to
dryness. The residue was purificd by FCC on silica gel (PE/EtQAc = 100/1) to give the title

compound as a pale yellow oil.

Intermediate 1

2-{(4-Bromonaphthalen-1-v13-1,1,1,3,3,3-hexafluoropropan-2-of

To a solution of 1-{4-bromonaphthalen-1-v1}-2,2 2-irifluorocthanone (27.4 g, 904 mmol,
Intermediate 1, step a) and TMSCF; (64.1 g, 452 mmol) in anhydrous THF (250 mL} was added
a solution of TBAF (35.9 g, 136 mmol) in anhydrous THF (350 mL) at 0 °C, and the solution
was stirred at rt overnight. The resulting solution was quenched with 1 N agqueous HCL, diluted
with EtOAc and the two layers were separated. The organic layer was washed with water and
brine, dricd over anhydrous Na;SOy, filiered, concentrated to dryness and purified by FCC on

stlica gel (PE/EtOAC =5/1) to give the title compound as a yellow ol

Intermediate 2: Step a
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i-(4-Bromo-2,3-dichiorophenyl}-2,2,2-trifluoroethanone

CF,

To a solution of 1-bromo-2,3-dichioro-4-iodobenzenc (3.52 g, 10.0 mmol) in anhydrous THF
{20 mL) was added »-Buli (2.5 M 1o hexane, 4.4 ml, 1.0 mmol) at =78 °C under nitrogen, and
the solation was stitred at this teraperature for 30 minuics. The resulting solution was slowly
added to a solution of 2,2 2-trifluoro-N-methoxy-N-methyl-acetamide (2.35 g, 14.8 muwol) in
anhydrous THF (25.0 mL) at =78 °C, and the solution was stirred for an additional 2 h. The
solution was quenched with aqueous NHCl and extracted with EtOAc twice. The combined
organic lavers were washed with water and brine, dried over anhydrous NapSQy, filtered and
concentrated to dryness. The residue was purified by FCC on silica gel (PE/EtOAc = 100/1} o

give the title cormpound as a pale yellow oil.

Alternate synthesis of Intermediate 2: Step a

To a flask was added 1-bromo-2,3-dichloro-4-todobenzene (30.0 g, 85.3 mmol} and THF (240
mk.}. This mixture was cooled to -85--78 °C, and /-PeMgCleLiCH {787 mi, 1.3 M in THF, 102
mmol) was added dropwise. Then 2,2,2-trifluoro-N-methoxy-N-methylacctamide (20.1 g, 128
mmaol) was added in one portion. The mixture was warmed to 20-25 °C and stirred for 4 h. The
reaction was quenched with saturated agueous NHCl (120 ml) and diluted with EtOAc (150
mb). The layers were separated and the aqueous phase was further extracted with EtOAc (80
mkb}. The combined organic phases were washed with water (60 mL) and brine (60 mL)
successively, and concentrated under vacuum to give the title compound as a brown solid, which

was uscd in the next step without further purification.

intermediate 2

2-{4-Brome-2,3-dichklorophenyl}-1,1,1,3.3,3-hexafluoropropan-2-ol
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To a solution of 1-{4-bromo-2,3-dichlorophenvl}y-2,2.2-triflucrocthanone {(1.99 g, 6.18 mmol,
Intermediate 2, step a) and TMSCF: (4.38 g, 30.9 munol) in anhydrous THF (30 mL) was added a
solution of TBAF (245 g, 9.27 mmol} in anhydrous THF {25 mL} at § °C, and the solution was
stirred at vt overnight. The resulting sohution was quenched with 1 N aqueous HCL, diluted with
EtOAc and the two lavers were separated. The orgaunic layer was washed with water and brine,
dried over anhydrous NaySQy, filtered, concentrated to dryness and purified by FCC on silica gel

(PE/EIOAC = §/1) to give the title compound as a vellow oil.

Alternate synthesis of Intermediate 2

To a flask was added 1-{4-bromo-2,3-dichlorophenyi)-2.2,2-trifluorocthanone (10.0 g, 31.1
mmol, Intermediate 2, step a), THF (10 mL) and TMSCF: (22.1 g, 155 mmol). This mixture
stirred and was cooled to - 1510 °C, and TBAF {143 g, 46.6 mmol} in THF (40 mL) was added
dropwise. Then the reaction was quenched with 2 N agueous HCH (78 mL), diluted with EtOAe
(50 mb}, and separated. The organic phase was washed with water (40 mL} and brine {40 mL)
suceessively, and concentrated under vacuum. The residue was dissolved with heptane (50 mL),
and DABCO (1.7 g, 15.2 wmmol) was added in one portion. The mixture was stirred overnight,
filtered, and the cake was washed with heptane (10 mL x 2}, The cake was dissolved with
EtCAc (100 mL), washed with 1 N aqueous HCH (30 mbL x 3), and concentrated under vacuum

to give the title compound as a brown hiquid.

Intermediate 3: Siep a

1-{4-Bromo-3-ethylpheny-2,2,2-trifluoroethanone

(4]
<



WO 2016/069974 PCT/US2015/058193

To a solution of methyl 4-bromo-3-cthyibenzoate (1.0 g, 4.11 mmol} and TMSCF; (301 mg, 6.17
mmol) in anhydrous toluene {15 mL} was slowly added TBAF {65.3 mg, 0.250 munol} at ¢ °C,
and the solution was stirred at 1t for 20 h, and then heated at 50 °C for 1 h. The resulting solution
was cooled to rt, quenched with | N aqueous HC! and diluted with EtOAc. The organic layer was
washed with water and brine, dricd over anhydrous Na,SQy, filicred and concentrated to dryness

to give the crude title compound as a yeliow oil.

Intermediate 3

2~{(4-Bromo-3-¢thyipheny-1,1,1,3.3,3-hexafluoropropan-2-ol

et
To a solution of 1-{(4-bromo-3-cthyiphenyl}-2,2 2-trifluorocthanone (1.63 g, 4.11 mmol,
Intermediate 3, step a) and TMSCF; (301 mg, 6.17 mmol) in avhydrous THF (10 mL) was
slowly added TBAF (65.3 mg, 0.25 mmol) at § °C, and the solution was stirred at rt for 5 h. The
resulting solution was quenched with 1 N agoeous HCI and diluted with EtOAc. The organic
layver was washed with water and brine, dried over anhydrous NaySQG,, filtered, concentrated to

dryness and purified by FCC on silica gel (PE} to give the title compound as a yellow o1l

Alternate Synthesis of Intermediate 3: Step aa

2-Ethyi-4-ipdoaniline

,/

HEN,JE
\ii

fodine {46.0 g, 181 mmol} was added in portions to a solution of 2-cthylaniline (20.0 g, 165
munol), NaHCO, (24.0 g, 286 mumol), MeOH (150 mL) and HO (150 L} at § °C. The resultant
mixture was stirred for 16 hours with gradual warming to room temperature before pouring it
into water (250 mb) and extracting with EtOAc (300 mbL x 2). The combined organic extracts

were dried over anhydrous NaySOy, filiered and concentrated to dryness to give the crude

(941
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product, which was purified by FCC on silica gel (PE/EtOAc = 100/1 to 30/1} to afford the title

compound.

Alternate Synthesis of Intermediate 3: Step bb

I-Bromo-2-ethyl-d-iodobenzene

¢
Br /
Q0

teri-Butyl nitrite (8.0 g, 78 mmoly was added drop wise to a solution consisting of 2-cthyl-4-
iodoaniline (16 g, 65 mmol, Intcrmediate 3, step aa), p-tolucnesulfonic acid monohydrate (14.6 g,
77.6 mmol)}, tetrabutylammonium bromide (41.7 g, 129 mmol), CuBr; (13 mg, 0.059 mmol) and
acetonitrile (150 ml}. The resultant mixture was stirred at room temperature for 16 h before
pouring it into water (250 mb) and extracting with EtOAc (300 ml x 3). The combined extracts
were dried over anhydrous NapSQy, filtered, and concentrated to dryness to give the crude
product, which was purified by FCC on silica gel (PE/EtOAc = S0/1 to 10/1) to afford the title

compound.

Alternate Synthesis of Intermediate 3: Siep ¢c

1-(4-Bromo-3-ethyiphenyi}-2,2,2-trifluoroethanone

PrMgCLLICE (5.9 ml, 1.3 M in THF, 7.7 mmol) was added drop-wise o a solution of 1-
bromo-2-cthyl-d-iodobenzene (2.0 g, 6.4 mmol, Intermediate 3, step bb) and anhvdrous THF (30
mL} at -78 °C. The resultant mixture was stirred at -78 °C for 1{ minutes and then treated with
2,2, 2-trifluoro-N-methoxy-N-methylacetamide (2.0 g, 13 mmol). The resultant mixture was

stirred for 16 h with gradual warming to room temperature under Ns before pouring it into water

(4]
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(50 mL} and extracting with EtOA¢ (88 mL x 2). The combined organic extracts were dried over
anhydrous MNa,S{,, filtered, and concentrated to dryness to give the crude product, which was

purificd by FCC on silica gel (PE/EtCAc = 100/1 to 50/1) to afford the title compound.

Alternate Synthesis of Intermediate 3

2-{4-Bromeo-3-ethyiphenyi)-1,1,1,3.3,3-hexaflucropropan-2-of

Tetrabutylamamoniom fluoride (32 mi, 1 M in THF, 32 mmol) was added drop-wise to a solution
of 1-{4-bromo-3-cthylphenyl}-2,2 2-trifluorocthanone (6.0 g, 21 mmol, Intermediate 3, step cc),
trimethyi(trifluoromethylsilane (15.2 g, 107 mwmol}, and anhydrous THF (100 wbL) at -15 °C.
The resultant mixture was stirred for 16 b with gradual warming to room temperature before
pouring it into water {100 mL) and extracting with EtOA¢ (200 mL x 2). The combined organic
extracts were dried over anhydrous Na;SOy, filtered, and concentrated to dryness to give the
crude product, which was purified by FCC on silica gel (PE/EtOAc = 100/1 to 50/1} to afford the

title compound.

Intermediate 3/1
2-(4-Bromo-3-chlore-2-Huorophenyi-1,1,1,3,3,3-hexafluoropropan-2-of
Ci F

 OH
CF,

The titlc compound was prepared as described for Intermediate 3, using in step a methyl 4-

-

bromo-3-chloro-2-fluorobenzoate in place of methyi 4-bromo-3-cthylbenzoate.

Intermediate 3/2

2-{4-Bromeo-3-methyiphenyi)-1,1,1,3,3,3-hexafluoropropan-2-of

(¥4
(W8]
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The title compound was prepared as described for Intermediate 3, using in step a wethyl 4-

bromo-3-methylbenzoate in place of methy! 4-bromo-3-ethylbenzoate.

Intermediate 3/3: Step a
Methyl 4-bromo-2,3-difluocrobenzoate

F F

/e
To a solution of 4-bromo-2,3-diflusrobenzoic acid (10.6 g, 44.7 mmol) in McOH (80 ml) was
added SOCL (10 mL, 137 mmol) dropwise. The mixture was stirred at 80 °C for 2 h and then the
solvent was removed in vacuo. The residue was dissolved tn EtOAc (200 mil}, washed with
water {2 x 200 mL}, dried over anhydrous NapS(y, filtered and conecentrated to dryness. The
residue was purified by FCC on silica gel (EtOAC/PE, 1/1} to provide the title compound as a

white solid.

Intermediate 3/3
2-(4-Bromo-2,3-difluorophenyl)-1,1,1,3,3,3-hexafluoropropan-2-¢f
R F

%j OH
Br e G
N/ cF,

The titic compound was preparcd as desceribed for Intermediate 3, using in step a methyl 4-
bromo-2,3-difluorobenzoate  {Intermediate 3/3, step a) in place of methyl 4-bromo-3-

cthylhenzoate,

intermediate 4: Step a

(4-Bromo-3-(triflacromethylphenyhmethanel

(941
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To a solution of methyl 4-bromo-3-(trifluoromethyi}benzoate (2.0 g, 7.1 mmol) in THF (20 mL)
was added LiAlH, (403 mg, 10.6 mmol) at 0 °C under Ny, After addition, the reaction mixture
was stirred at rt for 2 h. The reaction mixture was quenched with water (0.4 mL), 15% aqueous
WNaOH (0.4 mL) and water (1.2 b} at 0 °C. The mixture was filtered and the filtrate was
concentrated to dryness to afford the crude title compound which was used in the next step

without further purification.

Intermediate 4: Step b
4-Bromo-3-(trifluoromethylibenzaldehyde
FaC

To a solution of (4-bromo-3-(triflucrorncthyhphenybimethanol (1.5 ¢, crude, Intermediate 4, step
a) in DCM (10 mL) was added Dess-Martin-periodinane (3.7 g, 8.82 mmol) at 0 °C. The mixture
was stirred at vt for 3 hours. The reaction mixture was diluted with saturated aquecus sodium
bicarbonate {50 mL} and extracted with DCM (10 mL x 3}. The combined organic phase was
dried over anhyvdrous Na:;SO4 and concentrated o dryness to afford the crude title compound

which was used in the next step withont further purification.

intermediate 4: Step ¢

1-{4-Bromo-3-(irifluoromethyvliphenyl)-2,2 2-irifluoroethans

FaC
— Ok
Br—<,
Y cr,

To a sohation of 4-brome-3-{triffuoromethyl}benzaldehyde (1.5 ¢, crude, Intermediate 4, step b)
in THF {15 mL} was added TMSCF; (1.30 g, 9.15 mmol) and CsF (90 mg, (.59 mmol} at 6°C.
After addition, the reaction was stirred at rt overnight. To the reaction mixture was added I N
aqueous HCE (10 mL} and the resulting mixture was stirred at tt for 30 minutes, The mixture was
poured into water (30 mb) and extracted with EtOAc¢ (10 mL x 3}). The combined organic phase
was washed with brine, dried over anhydrous Na; S04 and concentrated to dryness. The residue
was purified by FCC on silica gel (PE/EtOAc = 10/1) to afford the title compound as a ycliow

oil.

(4]
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Intermedinte 4: Step d

-(4-Bromo-3-(triflucromethyljphenyi}-2,2,2-triffuoroethanons

To a solution of 1-(4-bromo-3-(trifluoromethyliphenyh)-2,2 2-triflucrocthanol (200 mg, 2.78
mmaol, Intermediate 4, step ¢} in DCM (20 mL) was added Dess-Martin periodinanc (1.8 g, 4.17
mimol} at § °C. The mixtare was stirred at 1t for 2 h. The reaction mixture was diluted with
saturated agucous sodium bicarbonate (50 mL} and extracted with DCM (15 mL x 3). The
combined organic phase was dried over anhydrous NapS0y and concentrated to dryness. The
residuc was purified by FCC on silica gel (PE/EtOAc = 50/1) to afford the title compound as a

yvellow oil.

Intermediate 4
2-{4-Bromeo-3-(trifluoromethyDphenyl}-1,1,1,3,.3,3-hexafluoropropan-2-ol

= OH

Ve
To a sohation of [-(4d-bromo-3-(trifluoromethyliphenyl}-2.2,2-trifluorocthanone (8300 mg, 2.49
mmol, Intermediate 4, step d) in THF (6 mL}) were added TMSCF: (723 mg, 4.98 mmol) and
CsF (38 mg, 0.25 mmol) at $°C. After addition, the reaction was stirred at rt overnight. To the
reaction mixture was added 1 N agueous HCE (10 mb) and the resulting mixture was stirred for
30 minutes. The mixture was poured into water (30 mL) and extracted with EtOA¢ (10 mL x 3).
The combined organic phase was washed with brine, dried over anhydrous NaySQy and

concentrated to dryness to afford the title compound as a vellow oil.

Intermediate 4/1
2-(4-Bromo-3-(trifluoromethoxyiphenyi}-1,1,1,3,3,3-hexafluoropropan-2-¢i
F,CO

OH
Br O £ CF3
CFs

(941
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The title compound was prepared as described for Intermediate 4, using in step a methyl 4-

brome-3-{trifluoromethoxy)benzoate in place of methyl 4-bromo-3-{trifluoromethylybenzoate.

Intermediate 4/2

2-(4-Bromo-3-isopropoxyphenyi}-1,1,1,3,3,3-hexafluoropropan-2-of

a
== PH

Br—{ o &-CF;
\ CFs

The titic compound was preparcd as described for Intermediate 4, using in step a methyl 4-

bromo-3-{isopropoxvibenzoate in place of raethyl 4-bromo-3-{irifluoromethyl)benzoate.

Intermediate 4/3
2-{4-Bromeo-3-chlorophenyi)-1,1,1,3,3,3-hexaflucropropan-2-ol
Cl

OH
CFy

The title compound was prepared as described for Intermediate 4, starting in siep ¢ with 4-

bromo-3-chlorobenzaldehyde in place of 4-bromo-3-{trifluoromethyhbenzaldehvde.

intermediate 4/4
2-{4-Brome-3-fluerophenyl)-1,1,1,3.3,3-hexatluoropropan-2-ol
F

Br ~OH
\_/ CFy

)
The title compound was prepared as described for Intermediate 4, starting in step ¢ with 4-

bromo-3-fluorobenzaldehyde in place of 4-bromo-3-(riflucromethyhibenzaldehyde.

{ntermediate 5: Step a

i-{3-Bromo-S-{feri-butylphenyiy-2,2, 2-iriflusroethanone

941
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O
CFa

Br \\ /
/

To a solution of 1,3-dibromo-S-(tert-butvlibenzene (5.84 g, 20.0 mmol) in anhydrons THF (60
mib} was added #-Boli (2.5 M in THF, 13.0 mL, 25.0 mmol} at -7& °C under nitrogen and the
sghution was stirred for 40 minutes. Then, 2,2, 2-triftuoro-N-methoxy-N-methyl-acetamide (3.93
g, 25.0 mmol) was added slowly at this temperature and the solution was warmed to 1t and
stirred overnight. The resulting mixture was quenched with aqueons NH{Cl and extracted with
EtOAc {x 2). The combined organic lavers were washed with water and brine, dried over
anhydrous Na;S(,, filtered, concentrated to dryness and the residue was purified by FCC (PE)

and then prep-HPLC to give the title compound as a yellow oil.

intermediate §
2-{3-Bromeo-S-{feri-butyDphenyi}-1,1,1,3.3,3-hexaflucropropan-2-ol

FaC OH
~CFy

8Br

To a solution of 1-(3-bromo-5-(teri-butyliphenyl}-2,2,2-triftuorocthanone (3.77 g, 12.2 mmol;
Intermediate 5, step a) and {trifluoromethyhtrimethylsitane (2.33 mL, 15.0 mmol) in dry DME
(50 mL) was added anhydrous CsF (60.8 mg, 0.40 nunol} at rt under nitrogen and the mixture
was stirred for 3 h at rt. Then an additional portion of TMSCF; (1.00 mL, 6.44 mmol} was added
and the mixture stirred for another 2 h, diluted with 2 N aqueous HCL, stirred for 18 h at 1t and
extracted with EtOAc (x 2). The combined organic layers were washed with water and brine,
dried over anhvdrous NapSQy, filtered, concentrated to dryness and the residue was purified by
FCC (PE/EtOAC = 10/1) and then preparative-HPLC to give the title compound as a colorless

oil.

Intermediate 6: Step a

(941
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Ethyl 4-(dicthyicarbameoyvi)thiazole-Z-carboxyiate

9
’/\Q”‘STS

N._
N

/

A sohution of 2-{ethoxycarbonylithiazole-4-carboxylic acid (3.60 g, 1.79 mmol), dicthylamine
(5.6 mL, 54.0 mmol} and HATU (8.17 g, 2.15 mmol) in DMF (20.0 ml) was stirred overnight at
ri. The resulting solution was concentrated to dryness and purified by FCC on silica gel

(PE/EOAc = 10/1) to give the title compound as a brown oil.

Intermediate 6: Step b
Potassium 4-(diethylcarbamoyljthiazele-2-carboxylate
Q
}
G
N
e “S ©
To a solution of cthyl 4-(dicthyicarbamoyljthiazole-2-carboxylate (2.56 g, 10.0 mmol,
Interemediate 6, step a) in a mixture of EtOH (25 mL) and H;O {5 mL) was added KOH (1.12 g,
2(.0 mmol}, and the mixture was stirred for 3 h at rt. The solution was concentrated to dryness,
and the residue was triturated with E4O, filtered and dried under vacuum to give the crude title

compound as a yellow solid.

Intermediate 6

Z‘v”",]‘v”*mi}iethyimNzn( 2-hydroxy-Z-methylpropyhithiazole-2,4-dicarboxamide

G
HO s
P Nﬁi
N
)
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A mixture of potassium 4-(dicthylcarbamoyljthiazole-Z-carboxylate (2.71 g, 10.0 mmol,
Intermediate 6, step b}, 1-amino-2Z-methyl-propan-2-ol (381 mg, 11.0 mmol), HATU (4.20 g,
11.0 mmol} and DIPEA (2.58 g, 20.0 amol} in DCM (50 mL) was stitred at vt for 3 h. The
mixture was poured into water and extracted with DCM. The organic layer was washed with
water and brine, dried over anhydrous Na,5Q, filtered, concentrated to dryness and the residue

was purified by FCC on silica gel (PE/EtOAc = 3/1) to give the title compound as a white solid.

Intermediate 6/1
4-(4-Flunoropiperidine-1-carboay-N-(2-hydroxy-I-methyipropyiithiazole-2-carboxamide

Q
HO o~ )\\/S

7<\ N Y
N
=
(>
F.'
The title compound was prepared as described for Intermediate 6, using in step a 4-

fluoropiperidine in place of diethylamine.

intermediate 7: Siep a
Fihyl 5-2,3-dichloro-4-(1,1,1,3,3 3-hexafluore-2-hydroxypropan-2-yhphenyi)-4-

{dicthylcarbamoylthiazole-2-carboxylate

A solution of ethyl 4-(diethylcarbamoyljthiazole-2-carboxylate (720 mg, 2.80 mmol,
Intermediate 6, step a), 2-(4d-bromo-2,3-dichlorophenyl}-1,1,1,3,3,3-hexafluoropropan-2-0i (1.0
g. 2.6 mmol, Intermediate 23, KOAc (501 mg, 5.10 mmol}, POAc) (115 mg, 8.512 mmol) and
PPhy (267 mg, 1.02 mmol) in DMF (10.0 mL) was heated under argon at 115 °C (internal
temperature) overnight and then cooled to rt. The solution was partitioned between EtOAc and
H;O, and the layers were separated. The organic phase was washed with HyO and brine, dried
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over anhydrous Na,SQy, filtered, concentrated to dryness and purified by FCC on silica gel

{PE/EtOACc = 4/1) to give the title compound as a light vellow oil.

Intermediate 7
Lithium 5-(2,3-dichioro-4-(1,1,1,3,3,3-hexafluors-2-hyvdroxyvpropan-2-yijphenyi)-4-

{dicthyicarbamoyljthiazole-2-carboxylate

To a solution of ethyl 5-(2,3-dichloro-4-(1,1,1,3,3,3-hexatluoro-2-hydroxypropan-2-ylpheny)-
4-{diethylcarbamoyhthiazole-2-carboxylate (1.14 g, 2.01 nunol, Intermediate 7, step a) 1o a
mixture of MeOH (2 mL), THF (10 mL) and HyO (2 mL) was added LiOH-H;0 (186 mg, 4.42
mmol}, and the nuxture was stirred at vt for 16 h. The resulting solution was concentrated to
dryness, tritarated with EO and dried ander vacuum fo give the title compound as a vellow

solid.

Intermediate 8: Step a

Ethyl 4-(4-fluoropiperidine-1-carbonylithiazole-2-carboxylate

2
B B

A
pe

o
o

A solution of 2-{cthoxycarbonyhthiazole-4-carboxylic acid (.01 g, 10.0 mmol), 4-
flyoropiperiding hydrochioride (1.54 g, 11.0 mmol), HATU (4.18 g, 11.0 mmol} and DIPEA
(3.87 g, 30.0 ramol} in DMF (30 mL) was stirred at vt overnight. The resulting solution was
diluted with HyO and exiracted with EtOAc (x 3). The combined organic layer was washed with
H,O (x 3) and brine consecutively, dried over anhydrous NapSOu, filiered, concentrated to

dryness and the residue was purified by FCC on silica gel (PE/EIOAc = &/1) to give the tile
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compound as a white solid.

{ntermediate 8: Step b
Fihyl 5-2,3-dickloro-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-vi)phenyi-4-(4-

fluoropiperidine-i-carbonylthiazole-2-carboxylate

O
] Q’J{}/‘S o Ci
- CFy
Nﬁ V@\éou
CF,
O

N

/L\v")

A sohution of ethyl 4-{4-fhaoropiperidine- I -carbonylthiazole-2-carboxylate (286 mg, 1.00 mmol,
Intermediate &, step a), 2-{(4-bromo-2,3-dichlorophenyi-1,1,1,3,3,3-hexafluoropropan-2-0} (392
mg, 1.00 mmol, Intermediate 2}, PPh: (380 mg, 1.14 mmol) and Pd{dppfiClL, (30 mg, 0.041
mmoly in DMFE {5 mL) was heated at 90 °C gvernight before cooling to rt. The resulting sohation
was partitioned between EtOAc and HyO, and the layers were separated. The organic phase was
washed with H,O and brine, dried over anhydrous Nap,SQ,, filtered, concentrated to dryness and
the residue was purified by FCC on silica gel (PE/EtOAc = 5/1) to give the title compound as a

white solid,

Intermediate 8
Lithium 5-(2,3-dichioro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yvhiphenyii-4-(4-

fluoropiperidine-i-carbonyvljthiazole-2-carboxylate

7
LEOJ}_“S Lo
{ CF;
NG
NS0

oy

F

To a solution of ethyl 5-(2 3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yljphenyvi}-
4-(4-fluoropiperidine-1 ~carbonylythiazole-2-carboxylate (1.2 ¢, 2.0 mmol, Intermediate &, step b)
in MeOH/HO (10 mL/1 mL) was added LiCH (169 mg, 4.02 mmol) at § °C. The resulting
sohution was stirred at rt for 3 h, concentrated to dryness and suspended in Et;O. The mixture
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was stirred at vt for 1 b, filtered, washed with Et,O and dried under vacuum to give the title

compound as a brown solid.

Intermedinte 9: Step a

4-Bremo-N-(2-hydroxy-2-methyipropyl)thiazele-2-carboxamide

@)
HO {
o e
i H Ni\{>
Br
To a solution of 4-bromothiazole-2-carboxylic actd (30 g, 240 mmol) in DMF (350 mb) was
added HOB (38.9 g, 288 munol} at vt followed by the addition of 1~-amino-2-methyl-propan-2-ol
{23.5 g, 270 mmeob). The muxture was cooled to 8 °C and EDCI (69.0 g, 360 mmol) and TEA
{728 g, 720 mmoly were added. The mixiure was stirred at 11 for 15 h, and thon concentraied to
dryness. The residue was dilmed with EtGAc and washed with saturated agucous NaHCO;
followed by brine. The organic layer was dried over anbydrous NaxSQy, filiored, concentrated to
dryness and purtfied by FOC over silica gel (PE/EICAe = 4/1) to give the title compound as a

pale vellow solid.

Iniermediate 9: Step b

Methyl 2-(C-hydroxy-2-methylprepyDearbamovithiazole-4d-carboxylate

O

ERRS

H ?J p
To a sshution of 4-bromo-N-{2-hydroxy-Z-methvipropyviithiazole-2-carboxamide (46.0 g, 163
mmeoel, Intermediate 9, step a) and TEA {499 g, 494 mmol} in MeOH (1000 ml) was added
Pd{dpphiCl (5.0 g, 6.8 mmol). The mixture was heated at reflox under an atmosphere of carbon
monoxide (8 MPay overnight., After cooling to vt, the mixture was partitioned between DCM and
satarated agueous NaHCO. The organic laver was dred over anhydrons NapSQ,, filtered,
concentrated to dryness and purificd by FCC on silica gel (PE/EtGAc = 4/1) to give the title

compound as a white solid,

()
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{ntermediate 9: Step ¢
Methyl 5-(2,3-dichlore-4-(1.1,1.3,3,3-hexafluore-2-hydroxypropan-2-yhphenyi)-2-{{2-

hydmxy-z-methyipmpyﬁ)mrbamayi}thiamie«immrbaxyia‘te

HQ

A solution of 2-(4-bromo-2,3-dichlorophenyi-1,1,1,3,3,3-hexafluoropropan-2-0l (2.71 g, 6.96
mmol, Intermediate 2}, methyl 2-((2-hvdroxy-2Z-methylpropylicarbamoyvlithiazole-4-carboxylate
{1.8 g, 3.9 mmol, Intermediate 9, step b), KOAc (760 mg, 7.74 mmol}, PAOCAc): (87 mg, .39
mmol} and PPhz (1.11 g, 4.26 mmol} in DMF (IS5 mL) was purged with nitrogen for 5 minutes
and then stirred at 115 °C overnight. The resulting solntion was cooled to rt, concentrated to
dryness and purified by FCC on silica gel (PE/EtOQAc = 11 to 4/1) to give the title compound

as a yellow solid.

Intermediate 9
5-(2,3-Dichlore-4-(1,1,1,3,3,3-hexafluoro-2-hvdroxypropan-2-viiphenyl)-2-(2-hydroxy-2-

z‘nethvipmpvi}carbamayi}ﬂiiamiemémcarboxyiﬁc acid

To a solution of methyl 35-(23-dichloro-4-{1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
vihphenyl}-2-({2-hydroxy-2-methylpropylicarbamoyljthiazole-4-carboxylate (31.0 g, 54.7 mmol,
Intermediate 9, step ¢ in McOH/ H,O (300 mb / 30 mL) was added KOH (6.10 g, 109 mmol} at
0 °C. The resulting solution was stirred at rt overnight and concentrated to dryness. Water (160
mb} was added, the pH was adjusted to 1~2 with | N agueous HCI at 0 °C, and the mixture
extracted with EtOAc. The organic layer was separated, washed with brine, dried over anhydrous
Na;SOy, filiered, and concentrated to dryness. The restdue was purified by prep-HPLC to give

the title compound as a white sohid.
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{ntermediate 18: Step a

§-Tert-butyl 2-ethyl thiazole-2 4-dicarboxylate

Ji\/&
N/><

A solation of 2-{cthoxyearbonyljthiazole-d-carboxvlic acid {144 g, 70.0 mmol} in feri-butyl
alcobol {127 mi, 1.33 mol} and pyriding (38.9 mL, 481 mmol} was cooled to ¢ “C in an ice-
water bath, p-Tolnenesuifonyvl chioride (313 g, 164 mmol} was added in one portion, and the
reaction was stirred for about 7 days at rt, The resulting solution was diluted with water and
saturated aqueous KoCOy solution and stirred for 30 minutes, resulting in a dark brown hiphasic
mixture. The aguecous layer was extracted with Et,O {x 3). The combined organic layers were
washed with saturated aqueous KoCO: {x 2) and brine consecutively, dried over anhydrous
WNa;80y, filtered, concentrated to dryness and purified by FCC on silica gel (PE/EtCAc = 10/ 1o

4/%} to give the titie compound as a light brown solid.

Intermediate 18: Step b
Sodinm 4-(fert-butoxycarbenyijthiazele-2-carboxyiate
D

\fj/

A sohution of d-reri-butyl 2-cthyl thiazole-2,4-dicarboxylate {13.7 g, 53.2 mumol, Intormediate 1§,
step a) in detrahydrofuran (200 mL) was treated with 2 M agueous sodiom hydroxide (86 mb),
and the resulting dark red-brown solution was heated at 50 °C for 2 h. The resuliing nuxture was

cooled to vt and concentrated fo dryness to give the orude title compound as an off-white sohid,

Intermediate 10

tert-Butyl 2-((2-hydroxy-2-methylpropybhcarbamovhthiazole-4-carboxviate

N
L
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m&
P

A solution of sodium 4-(ferr-butoxycarbonylithiazole-2-carboxylate (137 ¢, 53.2 mmol,
Intermediate 10, step b}, 1-amino-2-methyl-propan-2-ol (6.24 g, 70.0 mmol), DIPEA (206 g,
160 mmol) and HATU (28.0 g, 76.0 mmol} in DMF (500 mL) was stirred overnight at rt. The
resulting solotion was concentrated o dryness and purified by FCC on silica gel (PE/EIDAe =

6/1} to give the title compound as a yellow solid.

Intermediate 11: Siep a

I-Benzhvdryi-3-hydroxyazetidine-3-carbonitrile

To a?éd}!ution of I-benzhydrylazetidin-3-one (1.2 g, 5.0 mmol) in a mixture of THF (10 mL) and
water (10 ml} were added NaHCO: (.84 g, 10.0 mmol) and KCN (0.4 g, S mmol} at 1. The
mixture was stirred at rt for 2 h, then poured into water {30 mL} and extracted with EtOQAe (30
wi x 2}. The combined organic layers were washed with brine (20 mL), dried over anhydrous
Na:SOy and concentrated to drvness. The residue was purified by FCC on silica gel (PE/EtCAc =

20/1) to afford the utle compound as a colorless oil.

Intermediate 11: Step b

Methyl -benzhydrvi-3-hvdroxyazetidine-3-carboxylate

Ph
/X\Ph

To a solution of f-benzhydryl-3-hydroxyazetidine-3-carbonitrile (1.0 g, 4.2 mmol, Intermediate
11, step a} in MeOH (25 mL) was added cone. HCIL (10 mL) dropwise at § °C. The mixture was

stirred at 80 °C for 3 h and concentrated to dryness to afford the title compound as a white solid.

66



WO 2016/069974 PCT/US2015/058193

{ntermediate 11; Step ¢

1-Benehydryl-3-C-hydroxypropan-2-yhazetidin-3-o0l

)‘“Ph

N

HO oM

To a sohution of methyl 1-benzhydryl-3-hydroxyazetiding-3-carboxyiate {0.80 g, 2.7 mmol,
Intermediate 11, step b) in THF (8 mL} was added CH:MgCl (3.6 mL, 11 mmol, 3 M in ether)
dropwise at ¢ °C. After addition, the reaction mixture was stirred at rt overnight, The mixture
was quenched with saturated aqueous NH4CE (30 mL) and cxtracted with EtOAc¢ (30 mL x 2}
The combined organic fayers were dried over aphydrous Na;S04 and concentrated to dryness.
The residue was purified by FCC on silica gel (PE/EtOAc = 1/1) to afford the title compound as

a yellow solid.

intermediate 11
3-(2-Hydroxypropan-2-yhazetidin-3-ol

/ NH

HC  OH

To a solution of 1-benzhydryl-3-(Z-hydroxypropan-2-vijazetidin-3-o1 {0.3 g, 1 mmol,
Intermediate 11, step ¢) in MeOH (30 ml) was added PA/C (0.2 g, 0.19 mmol). The resulting
mixture was stirred under 58 Psi of hydrogen at vt overnight. The mixture was filtered through a
Celite® pad and the solids were washed with methanol. The combined filtrates were concentrated

to dryness to provide the title compound as a yellow oil.

Intermediate 12: Step a

($)r-fere-Butyl 4, 4-difluore-Z-methylpyrrolidine-1-carboxylate
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O
Yo
N )Y‘
N
FF
Under a nitrogen atmosphere, DAST (0.60 mL, 4.4 mmol} was added to a stirred solution of {S)-
tert-butyl 2-methyl-4-oxopyrrolidine-1-carboxylate (420 mg, 2.10 mmel) in DCM (5.0 mbL)
under ice cooling, The resultant mixture was stitred for 16 h at rt and quenched with saturated
aqueous NaHCQO4. The separated organic layer was dried over anhydrous NapySO,, filtered, and
concentrated to dryness. The residue was purified by FCC on silica gel (PE/EtOAc = 70/1) to

give the title compound as a yvellow oil.

intermediate 12
(-4 4-Difluoro-2~-methylpyrrolidine hydrochloride

I"i,-—fNH*’Hk.,:

F F
To a sohution of (S)-fert-butyl 4,4-difluoro-2-methylpyrrolidine- i-carboxvlate (2508 mg, 1.13
mmol, Intermediate 12, step a) in |, 4-dioxane (2 mL) was added a sohation of H(l in 1,4-dioxane
{4 M, 5.0 mL, 20.0 mmol) at § °C and the mixture was stirred at 1t for | h and concentrated to

dryness to give the title compound as a red solid.

{ntermediate 13: Step a
{28,48)-fert-Butyl 4-bydroxy-2-methylpiperidine-1-carboxviate and (28,4 K)-fert-butyl 4-

hvdroxy-2-methyipiperidine-1-carboxyiate
H

&1

To a solution of (8)-ters-butyl 2-methyl-4-oxopiperidine-1-carboxylate (4.0 g, 19 mmol) in EtOH

N
-

O

{40 ml} was added NaBHy (1.04 g, 28.1 wmol) at 8 °C and the mixture was stirred at vt for 1.5

h, concentrated to dryness and purified by FCC on silica gel (PE/EtOAc = 4/1) to give the

(25,45} isomer as a ¢oloriess oil and the (25,48} isomer as a colorless oil.
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Intermedinte 13: Step b

(28,48)-tert-Butyl 4-fluosre-2-methyipiperidine-i-carboxyiate
“,, N \\:

F
To a solution of (25 4Ry-terr-butyl 4-hydroxy-2-methyipiperidine-i-carboxvlate {200 mg, $.930
mmol, Intermediate 13, step a} in DCM (S mL} was slowly added DAST (225 mg, 1.40 mmoly at
~7& °C and the solution was stirred at ~78 “C for 1 h, then slowly warmed to 1t and stirred at 1t
overnight, quenched with saturated agqueous NaH{UOs at ¢ °C, and extracted with DCM. The
organi¢ layer was washed with brine, dried over anhydrous Nax8Qs, filtered, concentrated to
dryness and the residue was purified by FCC on silica gel (PE/EtOAc = 2(/1) to give the title

compound as a colorfess oil.

Intermediate 13
(25,45)-4-Fluoro-2-methyipiperidine hydrochioride
H MGl

Iy

To a solution of {2845)-tfert-butyl 4-fluoro-Z-methylpiperidine-1-carboxylate {70 mg, .32
mmol, Intermediate 13, step b} in E6O (5 mL)y was added HCVELO (15 mE, 2 M) at § °C. The
mixture was stirred at rt for 3 h and concentrated to dryness to give the title compound as an off-

white solid.

Intermediate 14: Step a

Ethyl 4-(hyvdroxymethylthiazele-2-carboxylate

1
/A\O/L\ﬁ*_s
N

7

HO
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A mixture of 1-bromo-3-hydroxypropan-2-one (3.0 g, 20 mmol) in anhydrous dioxane {100 mL}
was freated with ethyl 2Z-amino-2-thioxoacetate (2.7 g, 20 mmol) for 2 h at 50 °C, and then
concentrated to dryness at 50 °C to yield a dry yellow solid. The crude product was dissolved in
saturated agueous NapCOs (150 ml) and water (150 mb). The aqueous layer was extracted with
EtOAc (6 x 50 mL). The agueous layer was then acidified to pH = 2 with concentrated agueous
HCI, resulting in the formation of a precipitate. This suspension was extracted with EtOAc (3 x
50 mL). The cxiracts were pooled, dried over anhydrous Na,SQy, filtered and concentrated to

dryness to give the title compound as a red-brown solid.

Intermedinie 14: Step b
fthyl 5-(2,3-dichlors-4-(1,1,.1,3,3,3-hexafluoro-2-hydroxypropan-2-yhphenyij-4-

{hvdroxymethyljthiazole-2-carboxyiate

To a solution of ethyl 4-(hvdroxymethylijthiazole-2-carboxylate (200 mg, 0.78 mmol,
Intermediate 14, step a) in DMF (10 ml} were added 2-(4-bromo-2,3-dichlorophenyi}-
1,1,1,3,3,3-hexafluoropropan-2-0l {335 mg, 0.86 mmol, Intermediate 2}, KOAc¢ (153 mg, 1.56
mmol}, PPh; (225 mg, .86 mmol} and PA{OAc), (35 mg, 0.16 mmol) and the mixture was
stirred at 110 °C under N overnight. Once cooled to rt, the mixture was poured into water (50
mb} and extracted with EtOQAc (20 mb x 3). The combined organic layers were washed with
water and brine, dried over anhydrous Na SOy, concentrated to dryness and the residue was

purified by FCC on silica gel (PE/EtOAc¢ = 5/1} to give the title compound as a white solid.
intermediate 14; Step ¢

8-{2,3-Bichloro-4-(1,1,1,3,3,3-hexatluoro-2-hydroxypropan-2-yliphenyi}-2-

{ethoxycarbonyvlthiazole-4-carboxylic acid
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I
?f’ Cl /C!
AQ/L\TE/S — CFS
s / OH
N N/ cF.

=0

HO
To a solution of ethyl 5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hyvdroxypropan-2-yijphenyl)-
4-(hydroxymethyiythiazole-2Z-carboxylate (150 mg, 0.30 mmol;, Intermediate 14, step b} i
CH:CON (3 mL) and HoO (1.5 mL} were added iodobenzene diacetate {339 mg, 1.05 mmol} and
TEMPO (47 mg, (.30 mmol) and the mixture was stirved at vt for S h, concentrated to dryness
and extracted with EtOAc (10 mL » 2). The combined organic layers were washed with brine,
dried over anhydrous NaySOy, concentrated to dryness and the residue was purified by FCC on

stlica gel (DCM/MeQOH = 20/1) to give the title compound as a white solid.

Intermediate 14
(&-Ethyl 5-(3,3-dichloro-4-(1,1,1,.3,3 3-hexafluoro-2-hydroxypropan-2-yhpheny-4-(4,4-

diffuore-2-methylpyrrolidine-I-carbonyithiazele-2-carboxylate

To a solation of 5-(2,3-dichloro-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-yhiphenyl}-2-
{cthoxycarbonyhthiazole-4-carboxylic acid (100 mg, 0.19 muool; Intermediate 14, step ¢y in
DMFE (5 mL) were added {5)-4,4-difluoro-2-methyipvrrolidine hydrochloride (31 mg, (.19
mmol; Intermediate 12}, TEA (30 mg, 0.29 mmol} and HATU (148 mg, 0.473 mmol} and the
mixture was stirred at rt overnight, The mixture was powured into water (25 mb) and extracted
with EtOA¢ (10 mi. x 3). The combined organic layers were washed with brine, dried over
anhydrous Na;SO., concentrated to dryness and the residue was purified by FCC on silica gel

(PE/EtOAC = 5/1) to give the title compound as a white solid.

Intermediate 15: Step a
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($)-Ethyi 4-(4.4-ditluore-2-methyipyrrolidine-i-carbonyithiazole-2-carboxylate

F F
To a solution of Z-{cthoxycarbonyiythiazolc-4-carboxylic acid (689 mg, 3.43 mmol) and (5)-4,4-
diftuoro-2-methylpyrrolidine hydrochloride (540 mg, 3.43 mmol, Intermediate 12} in DMF (10
mb) were added TEA (693 mg, 6.86 mmol) and HATU (2.6 g, 6.9 mmol}). The mixture was
stirred at rt overnight. The reaction mixture was poured into water {60 mlL) and cxiracted with
EtOAc (20 mb x 3). The combined organic layers were washed with brine, dried over anhydrous
Na, 80y and concentrated o dryness. The residue was purified by FCC on silica gel (PE/EtOAc =

5/1} to atford the title compound as a yellow oil,

Intermediate 15: Step b

Lithium (5)-4-(4,4-difluoro-2-methyipyrrolidine-1-carbonyhthiazele-2-carboxylate

To a solution of (S)-cthyl 4-(4,4-difluoro-2-methylpyrrolidine-1-carbonylithiazole-2 -carboxylate
(500 mg, 1.6 mmol, Intermediate 15, step a) in MeOH (4 mbl) and water (2 mL) was added
LiOH HO (36 mg, 0.86 mmol). The mixture was stirred at 1t for 3 h. The reaction mixture was
concentrated to drvness to give the title compound, which was used directly in the next step

without further purification.

Intermediate 18
{(51-4,4-Diftuors-2-methylpyrrolidin-1-vh(2-((3R, 55)-3,5-dihyvdroxypiperidine-1-

carbonyvijthiazol-4-ymethanone
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HO i
N

T

HO % W0
5
To a solution of lithium (§)-4-(4.4-difluoro-2-methylpyrrolidine- I -carbonyijthiazole-2-
carboxyiate (400 mg, crude Intermediate 15, step by and (3R,58)-piperidine-3,5-diol
hydrochloride (215 mg, 1.4 muol) in DMF (6 mL) were added TEA (212 mg, 2.10 munol} and
HATU (1.0 g, 2.8 mmol). The mixture was stirred at i overnight. The reaction mixiure was
poured into water {50 mL) and extracted with EtOAc (20 mL x 3). The combined organic layers
were washed with brine, dried over anhydrous Na;SOsand concentrated to dryness. The residue
was purified by FCC on silica gel (PE/EtOAc = 50/1) to afford the title compound as a yellow

oil.

Intermediate 15/1
{(-N-2-Hydroxy-2~-methyipropyD-4-C-methyipyrrolidine-1-carbonvhithiarole-2-
carboxamide

HO G

The title compound was prepared as described for Intermediate 15 using in step a {(§)-2-
methylpyrroliding in place of (§)-4,4-difluoro-2-methylpyrrolidine hydrochloride and in the final

step L-aming-2-methylpropan-2-ol in place of (3R,538)-piperidine-3,5-diol hydrochioride.

Alternate synthesis of Intermediate 158/1: Step a

($)-Ethyi 4-C-methyipyrrolidine-i-carbonyijthiazele-2-carboxyiate
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(8¥-2-Methyipvrroliding {14.0 g, 164 mmol) in 2-methyl tetrahydroforan (10 mL) was added to a
mixture of 2-{cthoxvearbonyljthiazole-d-carboxylic acid (38.7 g, 192 mmol) in 2-methyl
tetrabydroturan (320 mbL) at § °C. Then, 2.4,6-tripropyl-1,3,5,2 4, 6-trioxatriphosphinane 2.4,6~
trioxide (140 mb, 220 mmol} was added followed by addition of DIPEA (57.0 mL, 331 mmol}.
After 2 h of stirring, the mixture was pourcd into 300 mL of aquoous saturated sodium
bicarbonate solution. The layers were separated and the agueous layer was cxtracted with
EtCAc. The combined organic layers were washed with brine, dried over anhydrous MgS0y and

concentrated to provide the title compound as a brownish yellow solid.

Alternate synthesis of Intermediate 158/1: Step b
($3-N-C-Bydroxy-2-methyipropyl-4-(2-methyvipyrrolidine-1-carbonyl)thiazole-2-
carboxamide

O

{
\Y/\N/LW/S
HO™l  H 1

Vs

8
EfOH (440 mL} was added to a mixture of {(§)-cthyl 4-2-methylpyrrolidine-1-carbonylthiazole-
2-carboxylate (40.0 g, 149 munol, Intermediate 15/1, step a) and 1-amino-2Z-methyl-propan-2-ol
{42 4 g, 475 vmeol). The mikture was stiveed at 1t for 16 b, and then concentrated to dryness. The
residue was diluted with EtOA¢ and washed with water, The agueous laver was extracted with
EtOAc {5 x) and the combined organies were washed with agoeous satuvated NaCl sohution,

. . “rs e @ . e
dried over anhydrous MgSQOy, filtered thwough Celite”, concentrated to drvness and purified by
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FOC on silica gel {6 to 10% MeOH in BCM) to give the ttle compound as a pale yellow oil.

Trituration of the product with dicthyl ether furnished the title compound as a white solid.

Intermediate 15/2

{(R)-N-(Z-Hydroxy-Z-methyipropyD-4-C-methylpyrrolidine-1-carbonylithiazole-2~

carboxamide

i
V\N)LW'*’S
ST

V

o
O

The title compound was prepared as described in the aliernate synthesis of Intermediate 15/1

using in step a (R)-2Z-methylpyrrolidine in place of (§)}-2-methylpyrrolidine.

Intermediate 15/3
(8-N-(2-Hydroxy-2-methyipropyD-4-(2-methyipiperidine-1-carbonyDthiazele-2-

carboxamide

6]

{
HO™T )kr
i H Ni /‘

O
(O~
The title compound was preparcd as deseribed in the alternate synthesis of Intermediate 15/1,

using in step a (5)-2-methylpiperidine in place of (5)-2-methylpyrrolidine. Trituration of the

product with diethyl cther furnished the title compound as a white solid.

Intermediate 15/4

3
L
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4-(T-Azabicycle{2.2.1}heptane-7-carbonyi}-NV-C-hyvdroxy-Z-methyipropylthiazole-2-

carboxamide

The title compound was prepared as deseribed in the alternate synthesis of Intermediate 1571,

using in step a 7-azabicvelol 2.2 .1 Theptane in place of (8)-2-methyipvrrolidine,
g ¥ yeio] ey P Vips

Intermediate 15/5

{($)-4-(4,4-Difluoro-2~-methylpyrrolidine-f-carbony)-N-(2-hydroxy-2-

methyipropyhthiazole-2-carboxamide

Q
\>/\N"l\/$
HO™
R

0
N
F\()\n
!
F

The title compound was prepared as described in the alternate synthesis of Intermediate 15/1,
using in stop a (8)-4.4-difluorc-2-methylpyrrolidine hydrochloride (Intermediate 12} in place of

(8)-2-methylpyrrolidine.

{ntermediate 16; Step a

Fihyl 4-(7-azabicyclo|2.2.1 theptane-T-carbonyvijthiazole-2-carboxyiate
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To a solution of 2-{cthoxycarbonyljthiazole-4-carboxylic acid {500 mg, 2.48 mmol) in DMF (5
mb} were added 7-azabicyclof2.2.1Theptance hydrochloride {365 mg, 4.73 mmol), TEA (376 mg,
3.73 mmol} and HATU (1.9 g, 4.97 mmol} and the mixture was stirred at 1t overnight, poured
into water {25 mbL) and extracted with EtOCAc (10 mb x 3). The combined organic layers were
washed with bring, dried over anhydrous Na;SOy, concentrated to dryness and the residue was

purified by FCC oun stlica gel (PE/EtOCAc = 5/1) to give the title compound as a pale yellow solid.

Intermediate 16
Ethyl 4-(7-azabicycle2.2. 1l heptane-7-carbonyl}-3-(2.3-dickloro-4-(1,1,1,3.3,3-hexafluoro-2-

hvdroxypropan-2-yhphenyhithiazole-2-carboxylate

To a solution of ethyl 4-{7-azabicyclof2.2.1 theptane-7-carbonyljthiazole-2-carboxylate {500 mg,
1.7¢ mmol; Intermediate 16, step a} in DMF (10 mL} were added 2-{4-bromo-2,3-
dichlorophenyly-1,1,1,3,3,3-hexaflucropropan-2-0l (770 mg, 1.96 mmol; Intermediate 2}, KOAe
350 mg, 3.57 mmol), PPh; (510 mg, 1.96 mmol}, and PA(OAc): (80 mg, 0.36 mmol} and the
mixture was stirred at 110 °C under Ny overnight. After cooling to 1, the mixture was poured
into water {50 mL} and extracted with EtOAc (20 mL x 3). The combined organic layers were
washed with water and brine, dried over anhydrous Na SOy, concentrated to dryness, and
purified by FCC on silica gel (PE/EtOAc = 5/1) and then by prep-HPLC to give the tile

compound as a yellow oil.

]
-}



WO 2016/069974 PCT/US2015/058193

Intermediate 16/1
{(3)-Ethyl 5-(2-chlore-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yiiphenyi}-4-(2-

methyipyrrelidine-1-carbonylthiazole-Z-carboxylate

The title compound was prepared as described for Intermediate 16 using in step a (§)-2-
methylpyreolidine in place of 7-azabicvelof2.2. 1 heptane hydrochloride and in the final step 2-
{4-bromo-3-chlorophenyi}-1,1,1,3,3,3-hexafluoropropan-2-of (Intermediate 4/3) in place of 2-{4-

bromo-2,3-dichlorophenyi}-1,1,1,3,3,3-hexafluoropropan-2-ol.

intermediate 16/2
{(8)-Ethyl 5-(4-(1,1,1.3,3,.3-hexafivore-2-hydroxypropan-2-vi-2-(triflusromethyljphenyij-4-

(Z-methylpyrrolidine-1-carbonyhthiazeole-2-carboxyiate

The title compound was prepared as described for Intermediate 16 using in step a (3)-2-
methylpyreolidine 1n place of 7-azabicyelof2.2. 1 heptane hydrochlonide and in the final step 2-
{4-bromo-3-{irifluoromethybphenvl)-1,1,1,3,3,3-hexatluoropropan-2-ol (Intermediate 4) in place

of 2-{4-bromo-2,3-dichlorophenyly-1,1,1,3,3, 3-hexafluoropropan-2-ol.

Intermediate 17

2-{5-Bromoguinolin-8-yi}-1,1,1,3,3.3-hexafluoropropan-2-ol
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To a mixture of methyl 8-bromogquinoline-5-carboxviate (212 wmg, (.800 mmol} and
trimethvi(trifluoromethylsilane (8.35 mL, 2.4 mmol} in THF (4 ml} at 4 °C was added CsF (28
mg, 3.1& mmol). The mixture was stirred at 4 °C and aliowed to warm to room temperature.
After stirring for 2.5 days, 1.0 N HCI aqucous solution was added and the aqucous layer was
extracted with dichloromethane. The combined organic phases were dried over anhydrous
MNa,S,, filtered, and concentrated to dryness. The residue was purified by flash column

chromatography (silica gel, 10-40% EtOAc in heptancs) to give the title compound.

Intermediate 18: Step a

i-Bromo-2-(difluoromethyi)-d-iodobenzene

Foo F

Bri

DAST (77.8 g, 482 yamoly was added to a solution of 2-bromo-5-iodobenzaldehyde (100 g, 322
mwmol) and DCM (1 L) at § °C. The resultant mixture was stireed at roorn teroperature for 2 b
before quenching with ice/water (1 L) and extracting with DCM (800 mi x 3). The combined
organic exiracts were washed with brine, dried over anhydrous NaySOy, filtered and concentrated
to dryness to give the crude produoct, which was purified by FCC on silica gel (PE/EtOAc = 50/1)

to afford the title compound.

Intermediate 18: Step b

1-{4-Bromo-3-(difluoromethyhphenyD-2,2,2-irifluoroethanone
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-PrMgCILACE (194 mi, 1.3 M in THF, 252 mmol} was added drop-wise to a solution of -
bromo-2-{(difluoromethyl}-4-iodobenzene (70.0 g, 210 mmol, Intermediate X, step a) and
anhydrous THF (200 mL} at -78 °C. The resultant mixture was stured at -78 °C for 30 minutes
and then treated with 2,2, 2-triflnoro-N-methoxy-N-methylacetamide (49.5 g, 315 mmol}. The
resultant mixtoare was stirred at =78 “C under N for | b before quenching with saturated aqueous
NHLCE (600 mL} solution and extracting with EtOAc (800 mL x 3). The combined organic
extracts were dried over anhydrous NazS(O, filtered, and concentrated to dryness to give the
crude product, which was purificd by FCC on silica gel (PE/EtOAc = 10/ to 4/1} to afford the

title compound.

Intermediate 18
2-(4-Bromo-3-(difluoromethyphenyl-1,1,1,.3,3.3-hexafluoropropan-2-o}
F F
Br
CF4

cFy
Tetrabutylammonium fluoride (470 mi, 1 M in THF, 470 nmunol} was added drop-wise to a
solution of 1-{4-bromo-3-(difluoromethyhphenyl}-2.2, 2-trifluorocthanone (95.0 g, 313 mmol,
Intermediate 18, step b}, trimethyl{trifluoromethyl)silane (223 g, 1.6 mol), and anhydrous THF
{100 mL} at -15 °C. The resubtant muixture was stivved at -15 °C to -10 °C for 30 minutes and for
2 h with gradual warming to room temperature before guenching with 2 W agueous HCE (400 mb)
and exitracting with EtOAc (800 mLl x 3). The combined organic extracts were dried over
anhydrous NapSQOy, filtered, and concentrated fo dryness to give the crude product, which was

purified by FCC on silica gel (PE/EtOAc = 100/1 to 20/1) to afford the title compound.

80



WO 2016/069974 PCT/US2015/058193

Intermediate 19
Lithium 4-(7-azabicycie[2.2.1 heptane-T-carboayi-5-(2,3-dichiore-4-(1,1,1.3,3.3-
hexafluore-2-hydroxypropan-2-vijphenyijthiazole-2-carboxylate
Q ¢l ol
uo”kf&? C(F;SH
N-f CF,

G
N

A

To a solution of ethyl 4-(7-azabicyclof2.2. 1 Theptane-7-carbonyl}-5-(2,3-dichloro-4-¢1,1,1 3,3 ,3-
hexafluoro-2-hydroxypropan-2-ylphenyhthiazole-2-carboxylate (100 wg, 0.17  mmol,
Intermediate 16) i MeOH (2 mb) was added LiOH-HO (11 mg, 0.26 munol) and H;0 (2 mL).
After addition, the rcaction mixture was stirred at vt for 2 h. The rcaction mixture was
concentrated to atford the title coropound as a yvellow solid which was used in the next step

without further purification,

Intermediate 20: Siep a
4-{tert-Butoxycarbonylithiazole-2-carboxylic acid
O
i
ok
/
N/
.

To a solution of d-rerf-butyl 2-ethyl thiazole-2 4-dicarboxylate (165 wg, 0.64 mmol,

DY)

Intermediate 10, step ay in EtOH (5 ml) was added aqueons LiOH (I mi, 0.5 N) and the
sohution was stirred at vt overnight. Then the solvent was removed, the residue adjusted to pH < 2
with 2 N aqueons HCI and extracted with EtOAc¢ (3 x). The combined organic layers were
washed with brine, dried over anhydrous NapyS0,, filtered and concentrated to dryness to give the

title compound as a vellow solid.

Intermediate 28: Step b
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tert-Butyl 2-(thiomorpholine-4-carbonyijthiazole-4-carboxyiate

.:l:}
IK\N/K/,S
Sood
. N %

o0

A solution of 4-(jert-butoxycarbonyljthiazole-2-carboxylic acid (127 mg, .55 mmol,
Intermediate 20, step a), HATU (314 mg, 0.83 mmol) and DIPEA (177 mg, 1.38 mmol} in DMF
{& mL} was stirred at 1t for | h, then thiomorpholine (68 mg, 8.66 mmoly was added and the
mixture was stirred overnight, diluted with water and extracted with EtOAc (x 3}, The combined
organic layers were washed with brine, dried over anhydrous NapSQy, filtered and concentrated
to dryness. The residue was purified by FCC on silica gel (PE/EtOAc = 7/1) to give the title

compound as a yellow sohid.

Intermedinte 20: Step ¢
teri-Butyl 5-(2,3-dichloro-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-yhiphenyi)}-2-

{thiomeorpholine-d-carbonylithiazole-d-carboxylate
O
g[a—'\NJQ?/S Ci Cl
S / o
N /\)\d\ CF;
N / )
,L\. \_ /" Con
&S0 CFy

To a solution of ferr-butyl 2-(thiomorpholine-4-carbonylithiazole-4-carboxylate (139 mg, 6.44
mmol, Intermediate 20, step b}, 2-(4-bromo-2,3-dichlorophenyl}-1,1,1,3,3,3-hexafluoropropan-2-
ol {189 mg, 0.48 mmol, Intermediate 2} and NaxCOs (117 mg, 1.10 mmol} in DMF (5 mL} were
added PPh; (115 mg, 0.438 mmol) and Pd(OAc), (14 mg, 0.06 mmol) under Ar and the solution
was stirred at 120 °C overnight. Aficr cooling to rt the mixture was diluted with water and
extracted with EtOAc. The combined organic layers were washed with water and brine, dried
over anhydrous NaySO,y, filtered and concentrated to dryness. The residue was purified by FCC

on silica gel (PE/EtOAc = &/1) to give the title compound as a white solid.
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Intermediate 20
5-(2,3-Dichioro-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yliphenyi)-2-(thiomorpholine-

4-carbonylithiazole-4-carboxylic acid

S{f/\N.Jg/S Ci ol
et j CF,
V4

o0 3
A solution of ferr-butyl 5-(2.3~dichloro~-4-(1.1,1.3,3.3-hexafluoro-2-hydroxypropan-2-yliphenyl)-
2-{(thiomorpholine-4-carbonyl}thiazole-4-carboxylate (185 mg, 0.296 mmol, Intermediate 20,
step ¢} in HCI (3 mL, 4 N in [ 4-dioxane) was stirred at vt for 1 h and concentrated to dryness o

give the title compound as a brown sohid.

{ntermediate 28/1: Step a
tere-Butyl 2-(2-thia-6-azaspiro| 3.3 heptane-6-carbonyvlithiazole-4-carboxylate
O
/\NJ#,S
3 /
N\”}
0/S§ o
The title compound was prepared as described for Intermediate 2, steps a and b, using in step b

2-thia-6-azaspirof 3.3}heptanc in place of thiomorpholine.

{ntermediate 26/1: Step b

tere-Butyl 2-(2-oxido-2-thia-6-azaspire|3.3|hepiane-6-carbonyijthiazole-4-carboxylate

o)
NN,{/
5
_:3%
0=5/ Ni\%
o 0

A=
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To a solution of rert-butyl Z-(2-thia-6-azaspiro|3.3}heptanc-6-carbonylithiazole-4-carboxylate
{471 mg, 1.45 mmol, Intermediate 20/1, step a2} in PCM (20 mL) was added m-CPBA (249 mg,
1.45 mmol, &5 %) at 0 °C and the mixturc was stirred at rt overnight. The mixture was quenched
with NaHSOs;, washed with aqueous WaHCO; and extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous NaySO,, filtered and

concentrated to dryness to give the title compound as a yellow solid.

intermediate 20/1
5-(2,3-Dichiore-4-{1,1,1,3,3,3-hexaflucre-2-hyvdroxypropan-2-yhpheayl}-2-{2-oxido-2-thia-

@amspim{&i@} heptane-6-carbonylthiazele-4-carboxylic acid

N““S{b
\}\C}(NOH

UF3

The title compound was prepared as described for Intermediate 20, steps ¢ and final step, using
in step ¢ fert-butyl 2-(2-oxido-2-thia-6-azaspiro[3.3 theptane-6-carbonylithiazole-4-carboxylate
{Intermediate 20/1, step b} in place of rere-butyl 2-{thiomorpholine-4-carbonyijthiazole-4-

carboxylate,
{ntermediate 21: Step a

N-(2-Hydroxy-2-methylpropyl)-4-(hydroxymethylthiarzole-2-carboxamide
HC o

The title compound was prepared as described for Intermediate 10, step b and the final step,
using cthyl 4-(Chvdroxymethyljthiazole-2-carboxylate tn place of 4-feri-butyl 2-cthyl thiazole-

2 4-dicarboxylate.

{ntermediate 21: Step b
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5-(2-(Diftuoromethyi)-4-(1,1,1,3,.3,3-hexaftuoro-2-hydroxypropan-2-viphenyl)--(2-

hyvdroxy-2-methvipropyii-4-{(hyvdroxymethylithiazele-2-carboxamide

o}

A solution of 2-{4-bromo-3-(difluoromethyliphenyi}-1,1,1,3,3,3-hexafluoropropan-2-01 (373 mg,
1.00 mmol, Intermediate 18}, N-(2-hydroxy-Z-methylpropyl)-d-(hydroxymethylithiazole-2-
carboxamide (401 mg, 1.00 munol, Intermediate 21, step a), KuCOs (276 mg, 2.00 mmol),
PHOACK (45 mg, 0.20 mmol), PCy: HBF, (73 mg, 0.20 muool) and PivOH (13 mg, 0.13 ramol)
in DMA (5.0 mL} was heated under argon at 105 °C overnight, The mixture was cooled to rt,
partitioned between EtOAc and water, and the layers were separated. The organic laver was
washed with water and brine, dried over Na,S0Oy, filtered and concentrated to dryness. The
residue was purified by FCC on silica gel (PE/EtOAc = 2/1) followed by prep-HPLC to give the

title compound as a white solid.

intermediate 21
5-2-(Difluoromethyl)-4-(1,1,1,3,3.3-hexaflnore-2-hydroxypropan-2-yhphenyvi}-2-{(2-

Bydroxy-2-methyipropyhcarbamoyithiazole-d-carboxylic acid

The title compound was prepared as described for Intermediatc 14, step ¢ using 5-(2-
{difluoromethyl}-4-(1,1,1,3,3.3-hexafluoro-2-hydroxypropan-2-yhphenyl}-N-(2-hydroxy-2-
methylpropyl)-4-(hydroxymethyljthiazole-2-carboxamide (Intermediate 21, step b) in place of
ethyl 5-(2,3-dichloro-4-(1,1,1.3,3,3-hexafluoro-2-hyvdroxypropan-2-vliphenyl)-4-

{hyvdroxymethyhithiazole-2-carboxylate.

Intermediate 22: Step a

o0
L
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tert-Butyl 2-{(3-amineo-2,2-dimethvl-3-oxopropyvijcarbamoylithiazole-4-carboxylate
1,
H,N ’L\jw\ N /‘1\/ S
] H NE /
H~0
G

The title compound was prepared as described for Intermediate 20 step b, using 3-amino-2,2-

dimethylpropanamide in place of thiomorpholine.

Intermedinte 22: Step b
teri-Butyl 2-((3-amino-2,2-dimethyi-3-oxopropyljcarbamoyl}-5-(2,3-dichlore-4-(1,1,1,3,3,3-

hexafluoroe-2-hydroxypropan-2-yvi)phenyijthiazele-4-carboxyiate

The title compound was prepared as described for Intermediate 20, step ¢ using fers-butyl 2-((3-
amino-2,2-dimethyl-3-oxopropylicarbamovlithiazole-4-carboxyvlate (Intermediate 22, step a} in

place of reri-buty] 2-(thiomorpholing-4-carbonyl jthiazolc-4-carboxylate,

intermediate 22
2~{(3-Amine-2,2-dimethyl-3-oxepropylcarbamoy-5-(2,3-dichlore-4-(1,1,1,3,3,3-

hexafluore-Z-hydroxypropan-2-yviphenyhthiarole-4-carboxyiic acid

The title compound was prepared as described for the synthesis of Intermediate 20 using feri-
butyl 2-{{3-amino-2,2-dimethyl-3-oxopropyijcarbamoyl-5-(2,3-dichloro-4-(1,1,1,3,3 3~
hexafiuoro-2-hydroxypropan-2-yljphenyiithiazole-4-carboxylate (Intermediate 22, step b) in

place of fert-butyl 5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yijphenyl)-2-
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{(thiomorpholine-4-carbonylthiazole-4-carboxylate.

{ntermediate 23: Step a

1-{5-Bromo-4-(irithusromethypyridin-2-vi}-2,2,2-trifluoroethanons

A solution of 5-bromo-2-iodo-4-(triflucromethylypyridine (3.5 g, 2.95 mmol} in tolucne (30 mL)
was cooled to -78 °C. Then, n-Buli (4.14 mL, 2.95 mmol, 2.5 M 1n THF) was added and the
resulting mixture was stitred at -78 °C for 30 minutes. Then cthyl 2,2 2-trifluorcacctate (1.7 g,
11.94 mmol) was added and the mixture was stirred at -78 °C for 1 h. The mixture was quenched
by the addition of saturated aqueous NH4Cl (5 mL), diluted with brine and extracted with EtOAc
{2 x 30 mL). The organic layers were combined, washed with brine, dried over anhvdrous
MgS8Q,, filtered and concentrated to dryness. The residue was purified by FCC on silica gel

(EtOAC/PE = 1/50 to 1/20) to provide the title compound as a yellow oil,

Intermediate 23

2-S-Bromo-4-(iriffuoromethyDpyridin-2-y1)-1,1,1,3,3 3-hexafiuoropropan-2-ol

CF;

A solution of I-{5-bromo-4-{triffuoromethyl)pyridin-2-y1)-2,2,2-trifluorocthanone (1.2 g, 3.73
mmaol, Intermediate 23, step a) and TMSCF; (2.65 g, 18.64 munol} in anhvdrous THF (20 mi)
was cooled to -10 °C. Then, a sohution of TBAF (974 mg, 3.73 mmol) in THF (10 mL) was
added followed mumcdiately by the addition of 1 N aqueous HCI (6 mbL). The resulting mixture
was stirred at vt for 10 minutes. The mixture was then partitioned between saturated agqueous
WNaHCO: (10 mL) and EtOAc (20 mL). The aqueous layer was further extracted with EtOAc (20

ml), then the organic layers were combined, washed with brine, dried over anhydrous NaySQy,

o0
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filtered and concentrated to dryness. The residue was purified by FCC on silica gel {(PE) to afford

the title compound as a white solid.

Intermediate 23/1

2-(5-Bromo-4-methylpyridin-2-y1)-1,1,1,3,3,3-hexafluoropropan-2-of

The title compound was prepared as described for Intermediate 23, using in step a S-bromo-2-

iodo-4~-methylpyridine in place of S-bromo-2-igdo-4-(trifluoromethylpyridine.

Intermediate 24: Step a
2-Bromeo-S-iodophenol

OH

A solution consisting of tribromoborane (52.8 g, 211 mmol) and DCM (200 ml) was added
drop-wis¢ to a solution of 1-bromo-4-iodo-2-methoxybenzene (33.0 ¢, 105 mmol) and DCM
(200 mL) at 0 °C. The resultant mixture was stirred with gradual warming to rt for 16 h before
pouring it into water (500 mL} and extracting with DCM (450 mL x 3). The combined organic
exiracts were washed with brine, dried over anhydrous Na,SO4, filtered, and concentrated to
dryness to atford the crude title product, which was purified by FCC on silica gel (PE/EIOAc =

10/1 to 2/1) to afford the title compound.

Intermediate 24; Step b

1-Bromo-2-(difluoromethoxy)-4-icdabenzens
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Difluoromethy! triflucromethancsulfonate (40 g, 200 mamol) was added drop-wise to a solution
of 2-bromo-5-iodophenol (29.0 g, 97.0 nuuol, Intermediate 24, step a), aqueous KOH (228 mL, 8
M, 1.82 mol), and MeCN (250 mL). The resultant mixture was stirred at room temperature for |
h before pouring it into water (1 L) and extracting with DCM (800 mL x 3). The combined
organic ¢xtracts were dried over anhydrous NapSO,, filtered, and concentrated to dryness to

afford the title compound.

Intermediate 24: Step ¢

1-{4-Bromo-3-{difiucromethoxy)phenyl}-2,2,2-trifluorcethanosne

F

O/J\F
Bri;j
Q

-PrvgClLLiCH (62 mL, 1.3 M in THF, 81 munol) was added drop-wise to a solution of {-bromo-
2-{difluoromethoxy-4-1odobenzene (24 g, 67 mmol, Intermediate 24, step b} and anhydrous
THF (200 mL) at -78 °C. The resultant maixtore was stirred at -78 °C for 10 minutes and then
was treated with 2,2, 2-triflaoro-N-methoxy-N-roethylacetamide (13 g, 81 muwvol). The resuliant
mixture was stirred at -78 °C for 4 b before quenching with MeOH (S mL) at -10 °C to 5 °C.
Then the resultant mixture was stirred at 20 °C for § minutes before pouring it into saturated
aqueons NHCl (200 mi} solution and extracting with EtOA¢ (250 mbL x 3). The combined
organic ¢xtracts were dried over anhydrous NapSQy, filtered, and concentrated to dryness to

afford the crude product, which was used in the next step without further purification.

Intermediate 24

39
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2-(4-Bromo-3-(difluoromethoxy)phenyi)-1,1,1,3,3,3-hexatluoropropan-2-of

Tetrabutylammonium fluoride (34 mE, 1 M in THF, 94 mmol) was added drop-wisc to a solution
of 1-(4-bromo-3-(difluoromethoxy)phenyi}-2,2, 2-trifluorcethancne (20 g, 63 mmol, Intermediate
24, step ¢, trimethyl(triffuoromethylisilane (44.6 g, 314 mmol}, and anhydrous THF (100 mL) at
-15 ?C. The resultant mixture was stirred at -15 °C to -10 °C for 30 minutes and for 1 h with
gradual warming to room temperature before quenching with 2 N agueous HCL (160 mb) and
extracting with EtOAc (250 mL x 3). The combined organic e¢xtracts were dried over anhydrous
Na; 8Oy, filtered, and concentrated to dryness to give the crude product, which was purified by
preparative HPLC with a Phenomenex Synergt Max-R¥P 250 x 50 mm x 10 um column {cluent:
CH:CN and H;O with 0.05% NH; from 40% to 80%, v/v). The pure fractions were collected
and the volatiles were removed under vacuum. The residue was suspended in water (10 mL), the

mixture frozen, and then lyophilized to dryness to afford the title compound.

Intermediate 25: Step a

i-(4-Bromo-3-methoxypheny)-2,2,2-trifluorocthanone

i-PrMgCl=LiCl {74 mL, 1.3 M in THF, 96 mmol} was added drop-wise to a solution of 1-bromo-
d-ipdo-2Z-methoxybenzene (25 g, &0 mmol) and anhydrous THE (200 ml) at -65 °C. The
resultant mixture was stirred at -65 °C for 30 minutes and then treated with 2,2, 2-trifluoro-N-
methoxy-N-methylacetamide (25.1 g, 160 mmol). The resultant mixture was stired for 18 h
with gradual warming o room temperature under N before pouring into saturated aqueous
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NH4CL (200 mL) solution and extracting with EtOAce (100 mL x 3). The combined organic
extracts were dried over anhydrous NaySQO,, filtered and concentrated to dryness to give the
crude product, which was triturated with PE (50 mL). The suspension was isolated via vacuum
filtration and the filter cake washed with PE (10 mL}. Further drving of the solid under reduced

pressure afforded the title compound.

Intermediate 28

2-{4-Bromeo-3-methoxyphenyi}-1,1,1,3,3 3-hexafluoropropan-2-ol

o
Br P '
X CF,
OH
CFs4

Tetrabutylamamoniom fluoride (37 mi, 1 M in THF, 37 mmol) was added drop-wise to a solution
of 1-{4-bromo-3-methoxyphenyi}-2,2 2-triftuorocthanone (7.0 g, 25 mmol, Intermediate 25, step
a}, trimethyl{trifluoromethyisilane (17.6 g, 124 muool), and anhydrous THF (100 mi) at -15 °C.
The resoltant mixture was stirred for 1.5 h with gradual warming to room temperature before
quenching with 2 N aqueous HCI (150 ml) and extracting with EtOAc (150 mb x 3). The
combined organic extracis were dried over anhydrous NapSQy, filtered and concentrated to
dryness to give the erude product, which was purified by FCC on silica gel (PE/EtQAc = 10/ to

2/1} to afford the title compound.

Intermediate 26: Step a
4-Bromo~I-chioro-3-fluoroaniline

F

BYCE
‘ T NHa
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NBS (42.8 g, 240 mmol) was added to a solution of Z-chloro-3-fluorcaniline (35.0 g, 240 mmol)
in DMF (200 mL}. The resultant mixture was stirred at room temperature for 16 h before
pouring it into water {300 mL) and cxtracting with EtOAc (500 mbL x 3). The combined organic
extracts were dried over anhydrous Nay5Qy, filtered, and concentrated to dryness to give the
crude product, which was purified by FCC on stlica gel (PE/EtOAc = 10/1 to 5/1) to afford the

title compound.

Intermedinie 26: Step b

{-Bromo-3-chlore-2-fluore-4-iodobenzene

A solution consisting of NaNG, (24.6 g, 357 nunol), KI (71.0 g, 428 mmol), and H;O (300 mL)
was added drop-wise to a solution of 4-bromo-2-chloro-3-flucrcaniline (32.0 g, 143 nuvol,
Intermediate 26, step a), p-toluenesulfonic acid monohydrate (86.0 g, 499 mmol), and
acetontirile (400 mi) at § °C. The resultant mixture was stirred at room temperature for 16 h
before pouring it into water (500 ml) and extracting with EtQOAc (500 mi x 3). The combined
extracts were dried over anhydrous Nap8Q0,, filtered, and concentrated to dryness to give the
crude product, which was purified by FCC on silica gel (PE/EtOAc = 1{/1 to 5/1) to afford the

title compound.

Intermediate 26: Siep ¢

1-{4-Bromo-2-chloro-3-fluorophenyl}-2,2, 2-trifluorocthanone
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FPrMgCLaCH (41 mL, 1.3 M in THF, 45 mmol) was added drop-wise to a solution of 1-bromo-
3-chloro-2-fluoro-d-iodobenzene (15 g, 45 mmol, Intermediate 26, step b} and anhydrous THF
(150 mL) at -78 °C. The resultant mixture was stirred at -78 °C for 10 minutes and then treated
with 2.2, 2-trifluoro-N-methoxy-N-methylacetamide (14 g, 89 mmol). The resultant mixture was
stirred for 4 h with gradual warming to room temperature under N» before pouring it into water
{250 mL) and extracting with EtOAc (300 mL x 2). The combined organic extracis were dried
over anhydrous NapSQy, filtered, and concentrated to dryness to give the crude product, which

was purificd by FCC on silica gel (PE/EtOAc = 50/1 to 5/1) to afford the title compound.

Intermediate 26
2-(4-Bromo-2-chlore-3-flusrephenyi-1,1,1,3,3,3-hexafluoropropan-2-ol
F
Br R
CFy

OH
CF;

Tetrabutylammonium fluoride (83.5 mL, I M in THF, 83.5 mumol} was added drop-wise to a
solution of 1-{(4-bromo-2-chloro-3-fluorophenyi}-2,2 2-trifluorocthanone (17 ¢, 56 mmol,
Intermediate 26, step ¢), trimethyl{trifluoromcthyDsilane (39.6 ¢, 278 mmol}, and anhydrous
THF (100 mL) at -15 °C. The resultant mixture was stirred at -15 °C for 0.5 h and for 16 h with
gradual warming to room temperature before pouring it into water {150 mb) and extracting with
EtOAc (200 L x 2). The combined organic extracts were dried over anhydrous NazSOy, filtered,
and concentrated to dryness to give the crude product, which was purified by FCC on silica gel
(PE/EOAc = 100/1 to 50/1) to give impure product that was further purified by preparative
HPLC with a Phenomenex Synergt Max-RP 250 x 80 mm x 10 um column (cluent: 44% to 74%
(v/v} CH:CN and HoO with 0.1% TFA). The pure fractions were combined and the volatiles
were removed under vacuum. The residue was re~-dissolved in HoO (100 mL), the resuliant
solution was adjusted to pH = 8 using solid NaHCO; and extracted with DCM (100 mL x 3). The
combined organic extracts were dried over anhydrous Nap,SQy, filtered, and concentrated to

dryness to afford the title compound.
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Intermediate 27: Step a

i-(Biftuoromethyl)-2-fluors-3-nitrobenzene

P F

NO,

DAST (40.0 g, 248 mmol} was added to a solution of 2-fluoro-3-nitrobenzaldehyde (30.0 ¢, 177
mmaol) and DCM (300 mL} at § °C. The resultant mixture was stirred at room temperature for 16
h before quenching with ico/water (500 mL) and extracting with DCM (500 mL x 3}. The
combined organic extracts were washed with brine, dried over anhyvdrous Na,SQ,, filtered and

concentrated to dryness to afford the title product.

{ntermediate 27; Step b

3-(Diffuoromethyh-2-flucroaniline

F\T,F
94
‘ NH-

Fe (62 g, 1.1 mol) was added to a solution of {-(difluoromethyl}-2-fluoro-3-nitrobenzene {(33.0 g,
105 muool, Intermediate 27, step a), NH4Cl (5.90 g, 110 mmeol), EtOH (400 mL), and H,O (100
mb}. The resultant mixture was stirred at room temperature for & h. The suspension was filtered
through a pad of Celite® and the pad washed with EtOH (50 mL). The filtrate was concentrated

to dryness to afford the title compound.

Intermediate 27: Step ¢

4-Bromo-3-(diflueromethyl)-2-fluoroaniline
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NH:

WBS (32.0 g, 180 mmol) was added to a solution of 3-{dittuoromethyl)-2-fluorcaniline (30.5 g,
155 mmol, Intermediate 27, step by and DMF (150 mL} at § °C. The resultant mixture was
stirred at room temperature for 16 h before pouring it into water {300 mL) and cxtracting with
DCM (300 mb x 4). The combined organic extracts were dricd over anhydrous NapSOy, filtered,
and concentrated to dryness to afford the crude product, which was purified by FCC on silica gel

(PE/EtOAc = 10/1 to 5/1) to afford the title compound.

{ntermediate 27: Step d

1-Bromo-2-{diffuoromethy-3-Huoro-4-icdobenzene

F F

Br F

A solution of NaNG; (8.60 g, 125 mmol), KI (20.8 ¢, 125 mmol}, and HzO (75 mL} was added
drop~wise to a solution of 4-bromo-3-(difluoromethyiy-2-fhicrcantline (10 g, 42 mmol,
Intermediate 27, step ¢}, p-toluencsulfonic acid monohvdrate (18.0 g, 135 mumol), and
acetonitrile (200 mL} at 8 °C. The resultant mixture was stirred at room temperatare for 4 h
before pouring it into water (100 mL) and extracting with EtOAc (200 mL x 3}. The combined
extracts were washed with saturated aqueous Nay S, 05 solution (200 mbL x 3) and brine (200 mL),
dried over anhydrous Na,SQy, filtered, and concentrated to dryness to give the crude product,

which was purified by FCC on silica gel (PE/EtCAc= 1{/1 to 5/1) to afford the title compound.

Intermediate 27: Step ¢

1-(4-Bromo-3-(difluoromethyl)-2-flusrophenyi}-2,2,2-trifluoroethanone

Ne)
(4]
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-PrMgClsLiCl (6.0 mL, 1.3 M in THF, 7.8 mmol) was added drop-wise to a solution of 1-
bromo-2-(difluoromethyl}-3-fluoro-4-iodobenzene (2.0 g, 5.7 mmol, Intormediate 27, step d) and
anhydrous THF (20 mL) -78 °C. The resultant mixture was stitred at -78 “°C for 10 minutes and
then treated with 2,2 2-trifluoro-N-methoxy-N-methylacctamide (1.4 g, 8.9 mmol}. The resultant
mixture was stirred at -78 °C for 1 h and for 2 h with gradual warming to room temperature
under Ny before quenching with saturated agueous NH4Cl sohution (50 mb) and extracting with
EtOAc (60 mL x 3). The combined organic cxiracts were dried over anhydrous Na,SQy, filtered,
and concentrated to dryness to give the crude product, which was purified by FCC on silica gel

{(PE/EtOAc = 10/1 to 4/1) to afford the title compound.

Intermediate 27

2~{(4-bromo-3-{diflucromethyl}-2-fluorophenyy-1,1,1,3,3.3-hexafluoropropan-2-of

CF,
H
oFY

Tetrabutylammoniom fluoride (7 mL, 1 M in THF, 7 mmol} was added drop-wise to a solution
of 1-{4-bromo-3-(difluoromethvl}-2-flucrophenyt)-2,2 2-trifhiorocthanone (1.5 g, 4.7 mmol,

~
i
/

Intermediate 27, step ¢), trimethyl{trifluoromethyvhistlane (3.4 g, 24 mmol), and avhydrous THF
{20 mL} at -15 °C. The resultant mixtore was stirred at -15 °C to -10 °C for 30 mimiutes and for 1
h with gradual warming to room temperature before quenching with 2 N agoeous HCEH {16 mL)
and ecxtracting with EtOAc (50 mbL x 3}. The combined organic extracts were dried over
anhydrous NapSQOy, filtered, and concentrated to dryness to give the crude product, which was

purificd by FCC on silica gel (PE/EtOAc = /1 to 6/1} to afford the title compound.
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{ntermediate 28: Step a
Potassium (3)-4-C-methylpyvrrolidine-1-carbonyljthiazole-2-carboxyiate

0

T
i

S

NI,

=0

O
~BuOK (138 ¢, 123 romoly was added to a solution consisting of (S)ethyl 4-(2-
methylpyreolidine-1-carbonyljthiazole-2-carboxylate (30.0 g, 12 mmol, Intermediate 15/1, step
a), THF (160 mbL) and H,O (40 mL). The resultant mixture was stirred at 60 °C for 2 h, THF
was removed under reduced pressure and the residoe was diluted with HO (100 ml) and
extracted with dichloromethane (58 mL x 2}. The agoeous layer was frozen using dry ice/acetone

and then lyophilized to dryness to afford the title compound.

Intermediate 28

{()-N-{(1-Hydroxycyclobutyvlmethyl)-4-C-methvipyrrolidine-1- carbonyhthiazole-2-

carboxamide
0
H N /l\“/S
H N Y

EDCI {4.9 g, 26 mmol} was added to a sohition consisting of 1-{aminomethybcyclobutanol (1.3
2, 13 mmol}, potassiim (8)-4-{2-methylpyrrolidine-1-carbonylithiazole-2-carboxylate (3.6 g, 13
mmaol, Intermediate 28, step a), HOBt (3.5 g, 26 mmol), DIPEA (6.9 mL, 39 mmol), and THF
{100 mL). The resultant mixture was stirred at room temperature for 16 h before diluting with
cthyl acctate (200 mL). The mixture was washed with HyO (50 ml) and brine (30 mL), dried
over anhydrous Na SOy, filtered, and concentrated to dryness. The residue was purified by
preparative HPLC with a Phenomencx Synergi Max-RP 250 mm x 50 mm x 10 um column
{cluent: 5% to 45% (v/v) CH3CN and HO with 8.225% HCOOH) and the pure fractions were

9
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collected and concentrated to dryness. The residue was suspended in water {10 mL), the mixture
frozen using dry ice/acetone, and then lyophilized to dryness to afford the title compound as a

white solid.

Example 1: Step a
fere-Butyl 5-(4-(1,1,1,3,3,3-hexatluore-2-hydroxypropan-2-yinaphthalen-1-vH-2-((2-

hvdroxy-Z-methyipropyicarbameoyviithinzole-4-carboxyiate

A solution of 2-(4-bromonaphthalen-1-y13-1,1,1,3,3,3-hexafluoropropan-2-01 (688 mg, 2.00
mmol,  Intermediate 1}, rert-butyl 2-((2-hydroxy-2Z-methvipropylicarbamoylthiazole-4-
carboxviate (746 g, 2.00 mmol, Intermediate 10}, KOAc (392 mg, 4.00 mmol}, PAOAg); (100
mg, (.445 mmol) and PPh; (524 mg, 2.00 mmol} in DMF (10 mL) was purged with nitrogen for
5 minutes and then stirred at 128 °C overnight. The resulting solution was cooled to rt,
concentrated to dryness and the residue was purified by prep-HPLC to give the title compound as

a yellow solid,

Example 1: Step b
5-{4-(1,1,1,3,3,3-Hexatluore-2-hydroxypropan-2-vhnaphthalen-1-vi3-2-((Z-hydroxy-2-

methyipropylcarbamoylthiazole-4-carboxylic acid

O
HO i

To a solution of feri-butyl 3-(4-(1,1,1.3,3.3-hexattuoro-2-hydroxypropan-2-ylnaphthalen- 1-vi}-
2-((2-hydroxy-2-methylpropylicarbamoyljthiazole-4-carboxyviate (200 mg, 03385 mmol,
Example 1, step a} in MeOH (2 mL)} was added a solution of HCH in MeOH (3 M, Z mL, 6.00

mmol}, and the solution was stirred at rt for | h. The resulting solution was concentrated to
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dryness. The residue was triturated with hexane and dried under vacuum to give the title

compound as a white solid.

Example |
5-(4-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-Z-yhnaphthalen-{-v1)-NV-(2-hydroxy-2-

methvipropyi}-4-{4-methvipiperidine-1-carbonyiithiazole-2-carboxamide

)@

A solution  of  5-(4-{1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-ylnaphthalen-1-y13-2-((2-
hydroxy-2-methylpropylicarbamoyithiazole-4-carboxylic acid {179 mg, 0.337 mmol, Example
i, step b}, 4-methvl-piperidine (45 mg, $.45 mmol}, DIPEA (129 mg, 1.00 mmol) and HATU
(122 mg, 0.321 mmol} in DMF (3.0 mL) was stirred overnight at vt. The resulting solution was
diluted with water and extracted with EtOAc (x 3}. The combined organic layers were washed
with water {x 3} and brine consecutively, dried over anhydrous Na)SQy, filtered and concentrated
to dryness. The residue was purified by prep-HPLC to give the title compound as a white solid.
'H NMR (300 MHz, CDCh): 0 ppm 9.13-9.10 {m, 1H}, 7.92-7.85 (m, 2H), 7.75-7.71 {m, 1H},
7.60-749 {m, 3H), 5.25 (s, I1H),433(d, /=132 Hz, 1H}, 347 (d, /=63 Hz, 2H), 339 (d, J=
12.3 Hz, 1H), 2.64-2.57 {m, 1H}), 2.45-2.37 {m, 1H), 2.13 {brs, 1H), 1.44-1.40 (m, 1H)}, 1.32 (5,
6H}, 1.29-1.28 {m, 1H}, 1.01-0.97 (m, 1H)}, 0.60 (d, / = 6.9 Hz, 3H}, 0.47-0.44 {(m, 1H}, -0.22-
0.26 (m, 1H). MS {(ESD: nv/z 618.1 [M+HT".

Example 2

4-(T-Azabicycle]2.2. 1 }heptane-T-carbonyl}-5-(2 3-dichioro-4-(1,1,1,3,3,3-hexafluoroe-2-

hydroxypropas-Z-vhphenyh-N-(2-hydroxy-2-methylpropyiithiazole-2-carboxamide
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A sohlation of 5-{2,3-dichloro-4-{1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yhphenyl}-2-((2-
hydroxy-2-methylpropylicartbamoyljthiazole-d-carboxylic  acid (200 mg, 036 mmol,
Intermediate 9}, 7-aza-bicyclo[2.2.1}heptane hydrochloride (54 mg, (.40 mmol), DIPEA (139
mg, 1.08 mmol) and HATU (164 mg, (.43 mmol) in DMF (5 mL) was stirred overnight at 1t and
concentrated to dryness. The residuc was purified by prep-HPLC to give the title compound as a
white solid. 'H NMR {CDCls, 3060 MHz) 6 ppm 7.80-7.64 (m, 1H), 7.50 {d, /= &4 Hz, 1H),
4.67 {brs, 1H), 4.13 (s, 1H), 348 (d, /= 6.3 Hz, 2H), 1.97-1.40 (m, 8H}, 1.32 (s, 6H). MS{ESI):
m/z 634.1 [M+HT.

Example 2/1: 5-(2,3-Dichioro-4-(1,1.1,3.3,3-hexafluero-2-hydroxypropas-2-yijphenyij-4-
({28,458 -4-Tluoro-2-methylipiperidine-1-carbonyD-N-(2-hydroxy-2-methylpropylithiazole-2-

carboxamide

o < ol
Hoo { 4 G
N- o CF4

=0

The title compound was preparcd as described in Example 2 using (28,45)-4-fluoro-2-
methylpiperidine hydrochloride (Intermediate 13} in place of 7-aza-bicyclo[2.2.1}heptane
hydrochloride. '"H NMR (CDCls, 300 MHz, mixture of rotamers): ¢ ppm 7.73-7.52 {m, 2H),
5.34-394 (m, 2H), 348 (d, /= 6.6 Hz, ZH}, 3.38-3.21 (m, 1H}, 2.22-1.42 (m, 4H), 1.32 (s, 6H),
1.29-0.88 (m, SH). MS (ESI): mv/z 654.1 [M+H].
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Example 2/2: (3)-5-(2,3-Bichlore-4-(1,1,1.3,3.3-hexalluore-2-hydroxypropan-2-yi)phenyi)-
4-{4,4-difluoro-2-methylpyrrolidine-i-carbonyi)-V-CZ-hyvdrexy-2-methyipropylithiazele-2-

carboxamide
O
HO il

by

\\\

F F
The title compound was prepared as deseribed in Example 2 using (S)-4.4-difluoro-2-
methylpyrrolidine hydrochloride (Intermediate 12) in place of 7-aza-bicyvelo[2.2. heptane
hydrochloride. 'H NMR {CDClz, 300 MHz, mixture of rotamers): & ppm 7.73 (br s, 1H), 7.56-
7.45 (m, 2H}, 5.49-3.42 (o, SH), 2.63-1.93 (m, 3H), 1.38-1.25 (m, 10H). MS (ESI): o/z 658.0

IMAHHT.

Example 2/3a, Example 2/3b and Example 2/3¢: 5-(2,3-Dichlore-4-(1,1,1,3,3,3-hexafluore-2-
hydroxypropan-2-yhphenyh-4-(3-fluoro-3-methyipyrrolidine-1-carboayh-N-(Z-hydroxy-2-

methylpropyhthiazole-2-carboxamide

O 9 o, o
Hood OH
N-f CF,

=0

O 9 i Cl C Gn
HooT - { OH ~OH
N CF, == OF
o) o)
Q Q
F , and F 7

The title compound, Example 2/3a, was prepared as described in Example 2 using 3-fluoro-3-

methylpyrrolidine in place of 7-aza-bicyclo[2.2. 1 heptance hydrochloride. The racemate Example
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2/3a was separated by chiral HPLC (Chiralpak ID 4.6 x 150 mm column; phase: hexane/IPA =
9:1; flow: 1.0 mL/minugte; w = 254 oM; T = 35 °C) to give the two enantiomers. The first ¢luting
isomer was Example 2/3b: TH NMR (CDCls, 300 MHz, mixture of rotamers): 8 ppm 7.74-7.47
{m, 3H), 3.82-3.41 {m, 6H), 2.33-2.21 (m, [H), 2.05-1.51 (m, SH), 1.32 {s, 6H). MS: m/z 640.1
IM+HT™. The second cluting isomer was Example 2/3¢: 'H NMR (CDCl, 300 MHz, mixture of
rotamers): 6 ppm 7.74-7.47 (m, 3H), 3.82-341 {m, 6H)}, 2.33-2.21 (m, 1H}, 2.05-1.51 {m, 5H},
1.32 {s, 6H). MS (ESIy: m/z 640.0 [M+H]".

Example 2/4: 4-(2-Azabicyclo|2.1.1jhexane-2-carbonyi}-8-(2,3-dichiore-4-(1,1,1,3,3,3-

hexafluore-2-hydrexypropan-2-viphenyl)-N-(2-hydroxy-2-methvipropyiithiazole-2-

carboxamide
O N -~
. Cl Ci
HOKAN/H\.-/S — R
H i y: -k
N ==/ [F,

~ =0
Q
The title compound was prepared as described in Example 2 using 2-azabicycelo{2.1. Thexane in
place of 7-aza-bicyclo{2.2.1Theptane hydrochloride. '"H NMR (CDCL, 300 MHz, mixture of
rotamersy: ¢ ppm 7.76 (br s, 1H), 7.65-7.51 {m, IH), 7.49 (d, J = &4 Hz, 1H)}, 552~ 345 {(m,
6H), 2.93-2.85 {m, 1H}, 2.03-1.84 (m, 3H), 1.38-1.31 {m, 7H}, 1.08-1.06 (m, [H). MS {ESI):
m/z 620.0 [M+H]"

Example 2/8: 53-(2,3-Dichlorg-4-(1 ,1.,§,3;3,3—hemﬂu0m—2—hydmxypmpaw%yi)phenyﬁ)nNi -
ei‘iiyEwNz—(Z—hydmxywzwmethyipmpyi)#\ﬁ ~{2,2,2-trifluoroethyljthiazole-2,4-dicarboxamide

'

FaC )

The title compound was prepared as described in Example 2 using N-cthyl-22.2-

triffuorocthanamine in place of 7-aza-bicyclo]2.2.1]heptane hydrochloride. "H NMR (CDCla,

{02
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300 MHz}: 0 ppm 7.74-7.47 {m, 3H), 5.51 (brs, 1H}, 4.24-3.38 (m, 6H), 1.89 (brs, 1H}, 1.32 (5,
6H), 1.18-1.13 (m, 3H). MS (EST): m/z 664.0 [M+H]".

Example 2/6: Sm{z,?&—i}ichi@raméim(1,19133’3,3mixexaﬂuﬁmmzmhydmxypmpan—z-yﬁ)phenyi}mz\’zm

(2-hy{imxy-ﬁnmeﬂwipmpyﬁ)-—hﬁ -methyl-¥V-propylthiazele-2 4-dicarboxamide

O oLl
>‘\/\N 5 OH
iy

CF.

The title coropound was prepared as described in Example 2 using N-methylpropan-i-amine in
place of 7-aza-bicyclo[2.2.1Theptane hydrochioride. 'H NMR (CDCl;, 300 MHz): 8 ppm 7.62-
7.51 (o, 3H), 5.53 {(br s, 1H), 3.48 {4, J = 6.6 He, 2H), 3.42-3.36 {m, 1H}, 3.18-3.12 {m, 1H),
2.97-2.85 {m, 3H), 2.01-1.94 (m, 1H), 1.52-1.46 {m, 2H}, 1.32 {5, 6H), 0.83-0.74 (m, 3H}). MS
(ESTy: m/z 610.1 [M+H]"

Example 2/7: 5-(2,3-Dichlore-4-(1,1,1,3,3,3-hexafinoro-2-hydroxypropan-2-yhphenyl- V-

(2mE‘§y&imxy~2~methyfﬂpmpyﬁ)%ﬂis&butyE~1’V‘tmethylthiam§s.%wz,éimdicarbexamiﬁe
O
Cl Ci
HO o~ 0l
N e W W
N N4 e,
{L/ Gy
o

N
The title compound was prepared as described in Example 2 using N,2-dimethylpropan-1-amine
in place of 7-aza-bicyclo[2.2.11heptane hydrochloride. 'H NMR (CDCls, 300 MHz): 8 ppm 7.78-
7.53 (m,3H}, 570 (brs, 1H), 348(d, /=66 Hz, ZH)}, 3.25{(d, /=7 5Hz, 1.3H), 296 (d, /=69
Hz, 0.7H), 2.93 (s, 1H}, 2.84 (s, ZH}, 1.93-1.65 (m, 1H), 131 (s, 6H}, 0.77-0.71 (m, 6H). MS

(ESTy: m/z 624.1 [M+H]".

Example 2/8: (8-5-(2,3-Dichlore-4-(1,1,1,3.3 3-hexafluoro-2-hydroxypropan-2-yhphenyl)-

N-(Z-hydroxy-Z-methyvipropy-4-(2-methyipyrrolidine-1-carbonyijthiazole-2-carboxamide

163
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The title compound was prepared as described in Example 2 using {S)-2-methylpyrrolidine n
place of 7-aza-bicyclo]2.2.1Theptane hydrochloride. "H NMR (CDCls, 300 MHz): § ppm 7.73-
7.50 (m, 3H}, 549 (brs, 1H}, 4.25-4.20 {m, 1H), 3.60-3.39 {m, 5H), 2.10-1.50 {m, 4H), 1.32 {s,
6H), 1.20(d, J= 6.6 Hz, 2H), 1.09(d, J= 6.0 Hz, 1H). MS (ESI}: m/z 622.1 [M+HT"

Alternative synthesis of Example 2/8
The title compound was prepared as described in Example 15 using 2-(4-bromo-2.3-
dichlorophenyi}-1.1,1,3,3,3-hexatlucropropan-2-of (Intermediate 2} in place of 2-{4-bromo-3-

{difluoromethyhphenyviy-1,1,1,3,3,3-hexattucropropan-2-ol.

Example 2/9: 5-(2,3-Bichlore-4-(1,1,1.3,3 3-hexafluoro-2-hydroxypropan-2-vhphenyl-N-(2-
Byvdroxy-2-methyipropyl}-4-(3-(trifluoromethylazetidine-{-carbonyviithiazsole-2-

carboxamide

The title compound was prepared as described in Example 2 using 3-(trifluoromethyl)azetidine
in place of 7-aza-bicyclo[2.2.1Theptane hydrochioride. 'H NMR (CDCls, 300 MHz): § ppm 7.85-
7.60 (m, 1H), 7.51-7.45 (m, 1H), 740 (4, /= 8.7 Hz, 1H), 5.56 (br s, 1H}, 4.80-4.70 (m, 1H),
4.67-4.59 (m, 1H}, 4.27-4.19 (m, 2H), 3.50-3.47 (m, 2H), 3.38-3.29 (m, 1H}, .84 (s, 1H), 1.32 (s,
6H). MS (ESI): vz 662.0 [M+H]"

Example 2/18: 5-(2,3-Dichlore-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yDphenylii-4-

{(4-fluoropiperidine-1-carbonyD-N-(2-hydroxy-2-methyipropyhthiazele-2-carboxamide
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The title compound was prepared as described in Example 2 using 4-fluoropiperiding in place of

7-aza-bicyclof2.2.1 Theptane hydrochloride. "H NMR (DMSO-ds, 300 MHz):  ppm 9.17 (s, 1H),

8.46-8.42 (m, 1H), 7.89 (br s, 1H), 7.66 (d, J = 8.4 Hz, 1), 4.93-4.76 (m, 1H), 4.68 (s, 1H),
3.70-3.40 (m, 4H), 3.33-3.30 (m, 2H), 1.74-1.40 (m, 4H), 1.13 (s, 6H). MS (ESI): m/z 640.0

PMAHH]
Example 2/11: Sn(2,3n;§}ichi0m~4~(1,1,1,3,3,3«hexaﬁugng«hydmxypmpanmzmyi}phmyi)nf\izm

(Znhydmxym?;nm&thyipmpyi)n]‘\"a «isgpmpyh\ﬁnm&thyithiamienz,4mdicarbammid&

The title compound was prepared as deseribed in Example 2 using N-methylpropan-2-amine in

place of 7-aza-bicyclo[2.2.1}heptane hydrochioride. 'H NMR (CDCl;, 300 MHz): § ppm 7.80-
7.5¢ {m, 3H), 5.49 (br s, 1H), 4.80-4.65 (m, (.46 H), 3.90-3.80 (m, 0.54 H}, 3.48-3.46 (m, 2H},
2.84 (s, 1.6ZH), 2.65 {s, 1.38H), 1.31 (s, 6H}, 1.06-1.04 (d, ./ = 6.6 Hz, 6H}. MS (ESI): m/z 610.1

[MA+H]
Example 2/12: 5-(23-Dichlors-4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-viphenyi)-4-

{3,3-difluoropyvrrolidine-1-carbonvl}-N-(2-bydroxy-2-methvipropyljthiazole-2-carboxamide

>l

FF
105
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The title compound was prepared as described in Example 2 using 3,3-diflucropyrrolidine in
place of 7-aza-bicyclo{2.2.1theptane hydrochloride. 'H NMR (CDCls, 300 MHz): & ppm 7.79-
7.61 (m, 1H), 7.60-7.56 (m, 1H), 7.48-744 (m, 1H), 592 {(br s, IH), 4.14-4.04 {m, 1H), 3.95-
3.78 (m, 2H), 349 (d, J = 6.0 Hz, 2H), 2.47-2.40 (1, 2H), 1.32 (s, 6H). MS (ESH: mv/z 644.0
IM+HT.

Example 2/13: N'imﬁycmbutyinﬁn(z,Smdichim*@ni@n(l,1,1,3,3,3nhexaﬂuﬂmnznhydmxypmpaﬂnzn
yi}phmyi)nsz(Emhyd mxynznmeﬁhyipmpyi)ﬁ’\i“mmethyithiamieﬁ,«i«dicarbm;amide

Orys b ¥
Oy
The title compound was prepared as described in Example 2 using N-roethyleyclobutanamine in
place of 7-aza-bicyclo[2.2.1Theptane hydrochloride. 'H NMR (CDCl, 300 MHz): & ppm 7.72-
7.63 (m, 2H), 7.52-7.49 (m, 1H), 5.60 (br s, 1H), 4.84-4.75 (m, 0.25 H), 4.21-4.15 (m, 0.75 H),

3.48-3.46 (d, J = 6.3 Hz, 2H), 2.97 (s, 2.25H), 2.79 (s, 0.75H), 2.20-1.98 (m, 3H), 1.89-1.81 (m,
1H), 1.70-1.49 (m, 3H), 1.31 {s, 6H). MS (ESI): m/z 622.0 [M+H],

Example 2/14: 5—(2,,3~E}§chiﬂm—4—(i,1.,1,&3,3—hemi'im)m—Z—hydmxypmpaw?ﬁyi}phenyi)»;’\ﬂ—
eth yinz—( 2-hydroxy-2-methyipropyl}-/V g—(Z—meth()xyeiEiyl}miam fe-2,4-dicarboxamide

7 o gl
/\NJ\W/S OH
HoO
N A

N

The title compound was propared as  described in Example 2 using  N-cthyl-2-
methoxyethanaming in place of 7-aza-bicyclo[2.2.1]heptane hydrochloride. 'H NMR (CDCls,
300 MHz): 6 ppra 7.74-7.54 (1, 3H), 5.40 (br s, 1H), 3.60-3.45 (m, 7H), 3.37-3.35 (m, tH), 3.25
(s, 3H}, 1.32 (s, 6H), 1.23-1.06 (m, 3H). MS (ESI): m/z 640.1 [M+H]"
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Example 2/15: N-C velobutyi-3-(2 3-dicklore-4-(1,1,1,3,3,3-kexatluore-2-hydroxypropan-2-
yi}phenyi)—]‘v methyﬁmz\’ -{Z-hydroxy-2-methyipropylithiazole-2,4-dicarboxamide

The title compound was prepared as described in Example 2 using N-cthylevelobutanamine in

place of 7-aza~bicyclo[2.2.1Theptane hydrochloride. "H NMR (CDCl, 300 MHz): 8 ppm 7.66-
7.50 (m, 3H), 4.07-3.21 (m, 4H), 2.09-1.48 {(m, 7TH), 1.34 (s, 6H}, 1.26-1.15 (m, 1H), 1.08-1.01
(mn, 3H). MS (ESI): m/z 636.1 [M+H] .

Example 2/16: (B)-5-(2,3~dichioro-4-(1,1,1,3,3,3-hexafluoro-2-hyvdroxypropan-2-yhphenyh-~

N-(Z-hydroxy-2-methyvipropyh-4-(2-methylpyrrolidine-1-carbonyDthiazole-2-carboxamide

>(\ /L\T/, §_>_<OH

FCFL
O
o
The title compound was prepared as described in Example 2 using (R)-2-methylpyrrolidine in
place of 7-aza-bicyclo{2.2.1 heptane hydrochloride. 'H NMR (CDCls, 400 MHz): & ppm 7.74-
7.50 {m, 3H), 5.51 (brs, 1H)}, 429-4.20 (m, 1H), 3.60-3.38 (m, 5H), 2.11-1.50 {(m, 4H)}, 1.32 (5,
6H}, 1.20(d, J= 6.4 Hz, 2H), 1.09(d, J= 6.4 Hz, 1H). MS (ESI): nvz 622.1 [M+H].

Example 3
5-(2,3-Dichlore-4-(1,1,1,3,3,3-hexafluoro-2-hvdroxypropan-2-yhphenyh)-N' N -diethyl-A*-

{(Z-hydroxy-2-methylpropylithiazole-2,4-dicarboxamide
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-
SOy S
CFy
/\}'D

/

A solution of lithium 5-(2,3-dichloro-4-(1,1,1,3,3.3-hexafluore-2-hydroxypropan-2-yliphenyl)-4-
{dicthylcarbamoyljthiazole-2-carboxylate (142 mg, 0.26 mmol, Intermediate 7), 1-amino-2-
methyl-propan-2-ol (27.6 mg, 0.310 mmol), DIPEA (1081 mg, 0.783 mmol) and HATU (118 mg,
0.310 maool) i DMF (5.0 mL) was stirred overmight at rf. The resulting solution was
concentrated to dryness and the residae was purified by prep-HPLC to give the title compound as
a white solid. 'H NMR {CDCls, 300 MHz): 8 ppm 7.75 {br s, 1H), 7.60-7.55 (m, 2H), 3.50-3.41
{(m, 4H), 3.25-3.22 (m, 2H), 1.32 (s, 6H), 1.12-1.05 {m, 6H). MS (ESI): m/z 610.0 [M+H] .

Example 3/1: Z‘»’2~(2~Cyano~2~m ethylpropy-5-(2,3-dichlore-4-(1,1,1,3,3,3-hexafllvoro-2-
E‘Wdmxvpmpanwzwvl)phenvE)q"ef‘;J‘v"‘mdiethyithiamﬁe&,d&»dicarbexamiﬁe

)S, F CF,

Y CSSH
NE
e

The title compound was prepared as described in Example 3 using 3-amino-2,2-
dimethylpropanenitrile in place of |-amino-2-methyl-propan-2-ol. 'H NMR (DMSO-ds, 300
MHz): & ppm 9.23-9.15 (m, 2H), 7.84 (br s, 1H), 7.63 (d, /=& 1 Hz, 1H), 348 (d, /= 6.3 Hz,
2H), 3.35-3.18 (m, 4H), 1.33 (s, 6H), 1.03 (t, J=7.2 Hz, 3H), 0.94 {t, /= 7.2 Hz, 3H). MS (ESI):
m/z 619.0 [M+H],

Fxample 3/2: N-(3-Amine-2,2-dimethyl-3-oxopropyl}-5~(2,3-dichloro-4-(1,1,1,3,3,3

hexafluore-2-hydroxypropan-2-vhph enyE)ﬁVqqudieﬁthyithiamfﬂsz*?;,4~d§carboxamide
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The title compound was prepared as described in Example 3 using 3-amino-2,2-
dimethylpropanaride in place of 1-amino-2-methyl-propan-2-ol. 'H NMR (CDCh, 300 MHz): 6
ppm 7.91-7.90 (m, 1H), 7.76-7.65 (m, 1H), 7.56-7.26 (m, 1H), 5.80 (br s, 1H), 5.32 (br s, 1H),
3.63-3.56 {m, 2H), 3.49-3.38 (m, 2H), 3.32-3.24 (m, 2H), 1.31 (s, 6H), 1.18-1.07 (m, 6H). MS
(EST): m/z 637.0 IM+H]

Example 3/3a and Example 3/3b: 5-(2,3-Bichlore-4-(1,1,1,3.3,3-hexafluore-2-
hydroxypropan-2-yhiph enyﬁ)q’%ﬁﬂ’ udiethyim,Nzw(émxaspim [2.5]octan~1-yhthiazole-2,4-

dicarboxamide

The racemic title compound was prepared as described in Exaruple 3 using 6-oxaspirof2.5]octan-
{-aming in place of -amino-2-methyl-propan-2-oi. The racemate was separated by chiral HPLC
{Chiralpak AD-H column, hexane:EtOH:diethvlamine = 90/10/0.2) to give the two separated
enantiomers. The first cluting enantiomer was Example 3/3a; 'H NMR (300 MHz, CDChLY: &
ppr 7.75-7.65 {m, IH} 7.56 (d, J =87 Hz, IH), 7.19-7.18 (m, 1H), 3.88-3.69 (in, 4H), 3.46-
3.39 (m, 2H), 3.22-3.15 (m, 2H), 2.85-2.81 {m, 1H), 1.62-1 .42 (m, 3H), 1.08-0.95 (m, 6H), 0.88-
0.82 (m, 2H), 0.64-0.60 (m, 1H). MS (ESI}: 648.0 [M+H] . The second cluting cnantiomer was
Example 3/3b: 'H NMR. (300 MHz, CDCL): 8 ppm 7.80-7.62 (m, iH), 7.56 (d, J= 8.7 Hz, 1H),
7149718 (m, 1H), 3.88-3.69 (m, 4H), 3.46-3.39 (m, 2H), 3.22-3.15 (m, 2H), 2.85-2.81 {m, 1H)},
1.62-1.42 (m, 3H), 1.08-0.95 (m, 6H), 0.88-0.82 (m, 2H}, 0.64-0.60 {m, IH). MS (ESI): 648.0
w/z [M+HT

ig9
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Example 3/4: 5-(2,3-Dichloro-4-(1,1,1,3,3,3-hexatluorg-2-hyvdroxvpropan-2-yliphenyi}-2-
{{3R,55)-3,5-dihydroxypiperidine-1-carbonyi-V,N-dicthylthiazole-d-carboxamide

The title compound was prepared as described 1n Example 3 using (3R,55)-piperidine-3,5-diol in
place of l-amino-2-methyl-propan-2-ol. "H NMR (CDCls, 300 MHz): 8 ppro 7.74 (m, 1FD, 7.55
(d, /=84 Hz, 1H), 552 (brs, 1H), 5.26-5.22 (o, 1H), 4.80-4.76 {m, 1H), 4.18 {(m, 3H), 3.66-
3.63 (m, 1H), 3.50-3.39 (m, 3H}, 3.29-3.22 {m, 2H), 3.17-3.13 (m, 1H), 2.28-2.23 (m, 1H), 1.89-
1.85 (rm, 1H), 1.12-1.05 (m, 6H). MS (ESI): wm/z 638.0 [M+H]".

Example 3/5: 5-(2,3-Dichlore-4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-vhphenyl)-
N A 1—diethy E—Nz—((Bwh ydroxyoxetan-3-yhmethylthiazole-2 4-dicarboxamide

O
HO 7 c cl
NSNS OH
> O
¢

N

)

The title compound was prepared as described in Example 3 using 3-{aminomcthyloxetan-3-ol
in place of i-amino-2-methyl-propan-2-ol. 'H NMR (CDCl:, 300 MHz): & ppm 7.80-7.74 (m,
2Hy, 7.53 (d, /= 8.7 Hz, 1H), 5.52 (br s, 1H}, 4.60-4.58 {(m, 2H), 4.51-4.48 (m, 2H), 3.92-3.90
(m, 2H), 3.45-341 (m, 2H), 3.21-3.19 {m, 2H), 1.08-1.04 (m, 6H). MS (ESI) nvz 624.0
PMAHT

Example 3/6: (8)-5-(2,3-Bickloro-4-(1,1,1,3,3.3-hexafluore-2-hydroxypropan-2-viiphenyl)-
1"«’4,}\1’4~diethyimj\fzn(znhydmxypmpyi)thiami&nz,4~dicarb(}xamide

{10
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Iad

The title compound was prepared as described 1o Example 3 osing (S)-l-aminopropan-2-0l in
place of 1-amino-2-methyl-propan-2-ol. "H NMR (CDCls, 300 MHz): 8 ppm 7.76-7.54 (m, 3H),
5.49 {brs, 1H), 4.08-4.02 (m, 1H), 3.70-3.62 (m, 1H}, 3.46-3.18 (m, 5H), 2.20 (br s, 1H), 1.28(d,
J=6.3Hz, 3H), 1.10-1.04 (m, 6H). MS (ESI): 596.1 m/z [M+H] .

Example 3/7: (R)-8-(2,3-Dichloro~-4-(1,1,1,3,3,3-hexaflvore-2-hydroxypropan~-2-yhpheayi)-
N wdieﬁ;yinz~(2~hydmxypmp yhthiazole~2,4-dicarboxamide

The title compound was prepared as described in Example 3 using (R)-1-aminopropan-2-0l in
place of 1-amino-2-methyl-propan-2-ol. "H NMR (CDCls, 300 MHz): § ppm 7.76-7.54 (m, 3H).
549 (brs, iH), 4.08-4.02 (m, 1H), 3.70-3.62 (m, 1H), 3.46-3.18 (1, 5H), 2.20 (br s, 1H), 1.28 (d,
4=06.3Hz, 3H), 1.10-1.04 (m, 6H). MS (ESI): 596.0 m/z [M+H]".

Example 3/8: 5-(2,3-Dichlore-4-(1,1,1,3.3, 3-hexafluore-2-hydroxypropan-2-vhphenyl)-

]‘v"‘,f\i“mdiethyimj\fzn(@xemn% ~yhthiazole-2.4-dicarboxamide

?:g\ 0 ct.
N”(\,S b OH
VeV,

F.

/N

The title compound was prepared as described in Example 3 using oxetan-3-amine in place of 1-

amino-2-methyl-propan-2-o0l. H NMR (CDCls, 300 MHz): 8 ppm 7.75-7.72 {m, 2H), 7.57 {4, J

i1
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= 8.4 Hz, 1H), 5.32 (&, J= 6.9 Hz, 2F), 5.30-5.22 {m, 1H), 4.66 (t, J= 6.9 Hz, 2H), 3.49-3.42 (m,
2H), 3.24-3.17 (m, 2H), 1.09-1.03 (m, 6H). MS (ESI): nv/z 594.0 [M+H]".

Example 3/9: 5-(2,3-Bichlore-4-(1,1,1,3,3 . 3-hexafluore-Z-hydroxypropan-2-viphenyvi}-

Fvﬁﬁﬁmdiethyimﬁofzn( (1-hydroxycyclopropyDmethyithiazele-2 4-dicarboxamide
: (-]

The title compound was prepared as  deseribed in Example 3 wosing  1-
{(aminomethylieyclopropanol in place of 1-arnino-2-methyl-propan-2-ol. '"H NMR (CDCl;, 300
MHz): 0 ppm 7.75-7.66 {m, 2H}, 7.56 (d, ./ = 8.7 Hz, 1H), 3.60(d, /= 6.0 Hz, 2H), 343 (¢, J =
7.2 Hz, 2H), 3.20(q, /= 7.2 Hz, 2H), 1.60 {br s, 1H), 1.06 (m, 6H}, 0.51-0.87 {m, 2H), 0.72-0.68
{m, 2H). MS (ESI) m/z 608.1 [M-+H] .

Fxample 3/16
4-(4-(7-Azabicyclo{2.2. 1 heptane-T-carbonyi}-8-(2,3-dichlore-4-(1,1,1,3,3,3-hexafluoroe-2-

hvdroxypropan-2-yvpheayhihiazole-2-carbonylpiperazin-2-one

o a. o
Sy Ve v
HN N/ N/ CSH
i 3
o O

The title compound was prepared from lithium 4-(7-azabicyclo[2.2.1 theptane-7-carbonyh)-5-
(2,3-dichloro-4-(1,1,1.3,3 3-hexafluoro-2-hydroxypropan-2-yiiphenyljthiazole-2 -carboxylate

{Intermediate 19) using a procedure as described for Example 3, using piperazin-2-once in place
of 1-amino-2-methyl-propan-2-ol. 'H NMR (DMSO-dy. 400 MHz): § ppm 9.18 (br s, 1H), 8.25-
819 (m, 1H}, 8.00 -7.71 (m, 1H), 7.65 (d, /= 84 Hz, 1H), 489 (s, 1H}, 4.61-440 (m, 3H), 4.17

i12
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(s, 1H}, 3.85 (t, /= 4.8 Hz, 1H)}, 3.41-3.38 (m, 1H}, 3.29 (5, 1H)}, 1.67-1.40 {m, 8H}. MS (ESI}:
m/z 645.5 [M+H].

Example 3/11
4-(4-(7-Azabicycie{2.2.1|heptane-T-carbouyi}-5-(2,3-dichlore-4-(1,1,1,3,3,3-hexatluore-2-

hydroxypropan-2-viiphenyijthiazole-2-carbonyvl)piperarzine-2 6-dione

The title compound was prepared from lithiom 4-(7-azabicyclo[2.2.1 theptane-7-carbonyh)-5-
(2,3-dichloro-4-(1,1,1,3,3 3-hexatluoro-2-hydroxypropan-2-yhiphenylthiazole-2-carboxylate
{Intermediate 19) using a procedure as described for Example 3, using piperazine-2,6-dione in
place of 1-amino-Z-methyl-propan-2-ol. 'H NMR {(DMSO-ds, 400 MHz): 8 ppm 11.52 (br s, 1H),
9.1& {(brs, 1H), 7.91-7.60 {m, 2H}, 5.27 (5, 2H)}, 4.51 (s, 4H), 1.69-1.55 (m, 4H), 1.55-1.42 {m,
4F). MS (ESI): nvz 658.9 [M+H].

Example 4
5-(2,3-Dichlore-4-(1,1,1,3,3,3-hexafluoro-2-hvdroxypropan-2-vijpheny i)—ﬁﬁ,]\f“jw

diethylthiazole-2,4-dicarboxamide

A mixture of othyl 5-(2,3-dichloro-4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-ylphenyl)-4-
{diethylcarbamovlthiazole-Z-carboxylate (200 mg, 0.35 mumol, Intermediate 7, step a) in a
sohution of NHj in ethanol (4 M, 5.0 mb, 20.0 mmol} was stirred overnight at 80 °C in an

autoclave. The resulting solution was cooled to 11, concentrated to dryness and the residue was

i13
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purified by prep-HPLC to give the title compound as a white solid. 'H NMR (CD:0D, 300
MHz): & ppm 8.20-7.65 (br s, 1H), 7.57 {d, / = 84 Hz, 1H), 3.31-3.47 {m, 4H}, 1.04-1.17 {(m,
6H). MS (EST)y: m/z 538.0 [M+H]".

Example §
5-(2,3-Dichlore-4-(1,1,1,3,3,.3-hexafluore-2-hydroxypropan-2-yhphenyi-V, N-diethy-2-(3-

hydroxy-3-(2-hydroxypropan-2-yhazetidine~-i-carbonylithiazole-4-carboxamide

» .
¢l Cf
‘>~ \N’M\/S = oM
N

To a solution of 3-(2-hvdroxypropan-2-yljazetidin-3~ol {30 mg, .38 mmol, Intermediate 1) in
MeOH (10 mL} were added ethyl 5-(2,3-dichloro-4-{1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
viyphenyl}-4-(dicthylcarbamoyvijthiazole-2-carboxvlate (216 mg, ¢.381 mmol, Intermediate 7,
step a) and KoCOs (105 mg, 4.761 mmol). After addition, the mixtare was stirred at vt for 12 h.
The mixtare was poured into water {30 ml) and extracted with EtOAc (20 mL x 3} The
combined organic layers were washed with brine {20 ml}, dried over anhydrous NayS04 and
concentrated to dryness. The residue was puritied by FCC on silica gel (PE/EtOAc = 5/1)
followed by prep-HPLC (0.05% TFA as additive) to atford the title compound as a white solid.
"H NMR {400 MHz, CD;0D): 6 ppm 8.11-7.49 (m, 2H), 5.02-4 98 (m, 1H)}, 4.54-4 50 {m, 1H),
4.44-4 40 (m, TH), 3.93-3.89 (m, 1H), 3.56-3.38 {m, 4H), 1.30-1.18 {m, 9H}, 1.09 (m, 3H). MS
(ESI): vz 651.7 [M+H]"

Example 6

(5-(2,3-Dichlioro-4-{1,1,1,3,3,3-hexaflunore-2-hydroxypropan-2-yhphenyi}-2-(2,2-dioxido-2-

thia-6-azaspire{3.3|hepiane-6-carbonyl)thiazol-4-yi}{4-fluoropiperidin-1-yljmethanone

ii4
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To a solotion  of lithwom  5+(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
yhphenyly-4-(4-fluoropiperidine- i -carbonylthiazole-2-carboxylate (339 mg, 0.61 mmol,
Intermediate 8) in DCM (10 mL) were added DIPEA (314 mg, 2.44 mmol} and HOAt {331 mg,
2.44 mmol}. The mixture was stirred at rt for 30 minutes, then 2-thia-6-aza-spiro[3.3}heptane
2,2-dioxide oxalate (117 mg, 0.61 mmol} was added and the mixture was stirred at 1t for 30
minutes. Then HATU (466 mg, 1.22 mmol} was added and the mixture was stirred at 1t
overnight, diluted with H20 and extracted with DCM. The organic layer was washed with brine,
dried over anhydrous Na,SOy, filtered, and concentrated to drvness. The residue was purified by
FCC on silica gel (PE/EtOAc = 5/1) and then prep-HPLC to give the title compound as a white
solid. '"H NMR (CD;0D, 300 MHz): & ppm 7.93 (br s, 1H), 7.57-7.54 {m, 1H), 497-4.75 (m,
1H}, 4.47-4.45 (;m, 6H), 3.84-3.79 {m, 1H)}, 3.60-3.55 (m, 3H)}, 3.34 (s, 2H), 1.86-1.74 {m, 4H).
MS (BST): m/z 698.0 [M+H] "

Example 6/1: 5-(2,3-Dichioro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yvhiphenyl}-V-

{1,i-dioxidothietan-3-vi}-4-{4-Buoropiperidine-1-carbonyljthiazole-2-carboxamide
Q
Q=g

O
LLNJ’\/,S ca\}*\g CF,
-O-E
=0
(0

=
The title compound was prepared as described in Example 6 using 3-aminothictane 1,1-dioxide
in place of 2-thia~6-aza-spire[3.3]heptanc 2.2-dioxide oxalate. "H NMR {CD:OD, 300 MHz): §
ppm 7.91 (s, 1H), 7.59-7.56 (m, 1H), 4.74-4.71 (m, 1H), 4.60-4.52 (m, 2H), 4.41-4.34 (m, ZH),
3.82-3.77 (m, 1H), 3.58-3.44 (m, 3H), 3.34 (s, 2H), 1.83-1.63 (i, 4H). MS (ESI): m/z 672.0
IVAHH

{15
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Example 6/2: 5-(2,3-Bichlore-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-vijphenyi}-4-(4-

fluoropiperidine-i-carbony-N-(G-hydroxy-3-methylbutylithiazole-2-carboxamide
. 3
i-*.OK / -
Y s Y\ oo
H i !
if OoF
N“ h
<-0H
,K CF3
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E
The title compound was prepared as described in Example 6 using 4-amino-Z-methyibutan-2-ol
in place of 2-thia-6-aza-spiro[3.3Theptanc 2, 2-dioxide oxalate. 'H NMR (CDChL, 300 MHz): 8
ppm 8.08-8.03 (m, 1H), 7.76 (brs, 1H), 7.50 (d, J= 84 Hz, 1H), 599570 (brs, 1H), 4.81 (4, J
=474 Hz, 1H), 3.97-391 {m, 1H), 3.64 {q, /= 6.3 Hz, 2H}, 3.51-343 {m, 4H), 1.83-1.64 (m,
6H), 1.33 (s, 6H). MS (ESIy: m/z 654.0 [M+HT .

Example 7
5-{3-{fert-Butyh-5-(1,1,1,3.3,3-hexafluore-Z-hyvdroxypropan-2-yhphenyi}-4-(4-

fluoropiperidine-1-carbony-N-(2-hydroxy-2-methylpropyijthiazole-2-carboxamide

To a solution of 4-(4-fluoropiperidine-1-carbonyl}-N-(2-hydroxy-2-methylpropylithiazole-2-
carboxamide (263 mg. 0.8 mmol, Intermediate /1), 2-(3-bromo-5-{teri-butyljphenyli-
1,1,1,3,3,3-hexafluoropropan-2-of {335 mg, 0.87 mmol; Intermediate 5}, PPhsy (230 mg, 0.87
mmol} and KOA¢ (157 mg, 1.6 mmol} in DMF (15 mL} was added Pd(OAc); (37 mg, 0.16
mmol} at 1t under nitrogen. Then the mixture was heated at 110 °C overnight, cooled to 1t and
filtered. The filter cake was washed with EtOAc. The organic layer was washed with water,
brine, dried over anhydrous Na,SQy, filtered, concentrated to dryness and the residue was
purificd by prep-HPLC and then by prep-TLC (BCM/MceOH = 1/1) to give the title compound as

i16
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a white solid. 'H NMR (CDCl, 300 MHz): 8 ppm 7.85-7.81 (m, 1H), 7.75 (s, 1H), 7.71 (s, 1H),
7.61 (s, 1H), 5.80 (br s, 1H), 4.84-4.67 (m, 1H}, 4.13-4.08 (m, 1H)}, 3.52-3.42 (m, 3H}, 3.27-3.12
(m, 2H), 2.94-2.90 (m, 1H), 1.92-1.54 (m, 4H), 1.34 (s, 9H}, 1.29-1.25 (m, 6H). MS (EST): m/z
628.2 [M-+H]".

Example 8
(8-02,3-Bichloro-4-(1,1,1,3,3,3-hexafluoro-2-hyvdroxypropan-2-yhiphenyh-2-((3R,55)-3,5-
dihydroxypiperidine-1-carbonyhithiazol-4-vI{8)-4.4-difluoro-2-methylpyrrolidin-1-

yhmethanone
O
Ci C
HG ! b
%IANJL\]/S s CF,
) )on
CFa
HO T A
@ O
FE

A solution of (8)-cthyl 5-(2,3-dichloro-4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-yhphenyl)-
4-(4 A-difluoro-2-methylpyrrolidine- 1 -carbonylithiazole-2-carboxylate (100 mg, 6.16 mmol,
Intermediate 14), (3R, 58)-piperidine-3,5-diol hydrochloride (25 mg, 0.16 mmol) and K,CO; (49
mg, 0.36 mmol} in MeOH (5§ mi) was stirred at rt overnight, poured into water (50 mlL) and
extracted with EtOAc (20 mL x 3). The combined organic layers were washed with brine, dried
over anhydrous NaySQ,, concentrated to drvness and the residue was purified by prep-HPLC to
give the title compound as a white solid. "H NMR {(DMSO-ds, 400 MHz): 6 ppm 9.17 (br s, 1H),
7.87-7.65 (m, 2H), 5.19-4 87 (m, 3H}, 4.40-3.54 {m, 6H), 3.01-2.96 (m, 1H), 2.73-2.45 (m, 2H},
223215 (m, 2H), 1.35 (g, J= 10.8 Hz, 1H), 1.29-1.21 (m, 3H). MS (EST): m/z 685.7 [M+H] .

Example 9
{((8)-4,4-Diftuoro-2-methyipyrroeldin-1-yH2-((3R ,55)-3,5-dikydroxypiperidine-1-carbonyi})-
5-{4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-yD-2-(friflucromethoxy)phenylithiazol-4-

yhmethanone
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To a solution of 2-(4-bromo-3-(triflucromethoxy)phenyl}-1,1,1,3,3,3-hexafluoropropan-2-ol (200
mg, .49 mmol, Intermediate 4/1) and ((5)-4.4-diffuoro-2-methylpyrrolidin-1-yDH{2-{({3R 55}-3.,5-
dihydroxypiperidine-1-carbonylithiazol-4-ylmethanone (148 mg, .38 mmol, Intcrmediate 15)
in DMF {6 mL} were added KOAc (74 mg, 0.76 mumol}, PPh: (199 mg, 0.759 mmol) and
P OAc) (85 mg, 0.38 mmol). After addition, the rcaction mixture was stirred at 110 °C under
W overnight. The reaction mixture was poured into water {20 mL) and extracted with EtOAc (10
mL x 3}, The combined organic phase was washed with brine, dried over anhydrous NaSOy,
filicred and concentrated to dryness. The residue was purified by prep-HPLC to afford the utle
compound as a white solid. "H NMR (DMS80-ds, 400 MHz): & ppim 9.29 (s, 1H), 7.88-7.76 (im,
2HY, 7.71-7.69 (m, TH), 5.21-5.08 {m, 1H), 5.13-4.89 (m, 2H), 4.46-4.31 (m, 2H), 4.12-3.84 (m,
2H), 3.65-3.48 {m, 2H), 3.04-2.92 (m, 1H), 2.72-2.57 {m, 2H}, 2.30-2. 11 {m, 2H), 1.41-1.14 {m,
4H). MS (ESTy: m/z 701.7 [MHHT

Example 9/1
{(S)-4.4-Diftuoro-2-methylpyrroldin-1-yH2-((3R 58)-3,5-dihydroxypiperidine-1-carbounyi)-
5-(4-(1,1,1,3.3,3-hexafluore-2-hydroxypropan-2-yvh)-2-(frifluoromethyiphenylthiazol-4-

viimethanone

FF
The title compound was prepared as described in Example 9, using 2-{4-bromo-3-

(riffuoromethylphenyi)-1,1,1,3,3,3-hexafluoropropan-2-0f (Intermediate 4) in place of of 2-(4-

bromo-3-(trifluoromethoxyiphenyl)-1,1.1,3.3.3-hexaftuoropropan-2-0l. 'H NMR (DMSO-d;,

i1g
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400 MHz): 6 ppm 9.33 (8, 1H}, 8.10-7.98 (m, 2H), 7.80-7.77 (m, 1H), 5.23-5.16 (m, 1H), 5.15-
4.91 (m, 2H), 4.44-4 34 (m, 1H)}, 4.30-4.02 {m, 2H}, 3.68-3 48 (m, 2H), 3.06-2.94 {m, 1H}, 2.7C-
2.57 (m, 2H), 2.35-2.05 (m, 3H), 1L.41-1.30 (m, 1H), 1.26-1.15 (m, 3H). MS (ESI): nvz 685.7
PMAHT

Example 9/2
{((8)-4,4-Diftuoro-2-methyipyrroeldin-1-yH2-((3R ,55)-3,5-dikydroxypiperidine-1-carbonyi})-
5-{4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-y)-2-isopropoxyphenyijthiazel-4-

yhmethanone

HO?/:[\N/ O o

F,C CF;
&
The title compound was prepared as described in Example 9, using 2-(4-bromo-3-
isopropoxyphenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol  (Intermediate 4/2) in place of of 2-(4-
bromo-3-~{triflucromethoxy)phenyl)-1.1,1,3,3,3-hexafluoropropan-2-ol. 'H NMR (DMSO-ds,
400 MHz): o ppm 8.92 (s, [H), 7.52-7.44 (m, 1H), 741-7.34 (m, 1H), 7.29-7.27 (m, 1H), 5.21-
A3 (m, TH), 5.12-4.93 (m, 2H), 4.79-4.64 {m, 1H), 4.45-4.34 (m, 2H), 3.95-3.75 (m, 2H), 3.64-
A8 (m, 2H), 2.99-2.87 (m, 1H), 2.36-2.05 (m, 3H), 1.46-1.17 (m, 10H}, 1.06-1.04 (m, 1H). MS
(EST): m/z 675.8 [M+H]"

(¥

3

Example %/3
NN ~Biethyvh-5-2-ethyi4-(1,1,1,3,3 ,’3*E;s:xaﬂuﬂr{}u?;*hgy'ﬁmxypmpan~2~yi}phmyi)»z\’zw(zw

hydroxy-2-methyipropyDthiazole-2.d-dicarboxamide

i19
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The title compound was prepared as described in Example 9. starting from &' V'-diethyl-N’-(2-
hydroxy-2-methyipropybithiazole-2 4-dicarboxamide  (Intermediate 6} and  2-{4-bromo-3-
ethylphenyl)-1,1,1.3,3.3-hexafluoropropan-2-o! (Intermediate 3). 'H NMR (CDCls, 300 MHz): 8
ppm 7.69-7.64 (m, 2H), 7.57-7.54 {m, 1H)}, 7.41-7.38 (m, 1H), 458 (s, 1H), 3.48-3.46 (m, 2H),
3.43-335 (m, 2H), 3.12-3.05 (m, 2H), 2.72-2.65 (m, Z2H}, 2.20 (s, 1H), 1.31 (s, 6H}, 1.21-1.16 (m,
3H), 0.99-0.91 (m, 6H). MS (ESI): m/z 570.1 [M+H] "

Example 9/4
N N Diethyl-5-(4-(1,1.1,3,3,3-hexafluoro-2-hydroxypropan-2-yi)-2-

(triﬂum@meﬂmxy)phenyi)-Nz-(2-hy{imxynz-methyipmpyi)thﬁazaie—z A-dicarboxamide

HO j o Pl
X"\N s, ) /<O~€
-0
N/ FaC CFs
P

The title compound was prepared as described in Example 9, starting from N N'-dicthyi-N'-(2-
hydroxy-2-methyipropybthiazole-2 4-dicarboxamide  (Intermediate 6) and  2-(4-bromo-3-
trifluoromethoxyphenyl-1.1,1,3,3,3-hexafluoropropan-2-ol (Intermediate 4/1). "H NMR (CDCls,
300 MHz): & ppm 7.76-7.58 (i, 4H), 4.66 (s, 1H), 3.55-3.44 (m, 4H), 3.22-3.11 (m, ZH), 1.97 (s,
1H), 1.60 (s, 65D, 1.18-1.03 (m, 6H). MS (ESI): nv/z 626.1 [M+H] "

Example /5
5-(2-Chloro-3-flusro-4-(1,1,1,3,3,3-hesafluore-2-hydroxypropan-2-yhphenyl-NV V-
dieth yi~N2~( 2-hydroxy-2-methylpropyvijthiazele-2 4-dicarboxamide
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The title compound was prepared as described in Example 9, starting from N V' -diethyl-N-(2-
hydroxy-2-methylpropyhithiazole-2 4-dicarboxamide (Intermediate 6) and 2-{4-bromo-3-chloro-
2-fluorophenyl}-1,1,1.3,3.3-hexafluoropropan-2-0l (Intermediate 3/1). 'H NMR (CDCL, 300
MHz): & ppm 7.76-7.72 (m, 1H), 7.65-7.61 (m, IH), 7.46-7.40 (m, 1H), 5.39 (5, 1H}, 3.50-3.38
{m, 4H), 3.23-3.17 (m, 2H), 2.10 (s, 1H), 1.31 (s, 6H), 1.11-1.00 (m, 6H). MS (ESI): w/z 594.1
IMAHHT.

Example 10
{4-(7-Azabicyclo[2.2 1}heptane-7-carbonyl-5-(2, 3-dichloro~-4-(1,1,1,3,3,3-hexafluoro-2-~

hydroxypropan-2-yhphenyljthiazol-2-y D3R, 53)-3,5-dibhydroxypiperidin-1-ymethanone

iy Ve W

CH

N N\ CF.
HO =y

A solution of ethyl 4-(7-azabicyclof[2.2.1 heptane-7-carbonyl)-S~(2,3-dichloro-4-(1,1,1,3,3,3-
hexafluoro-2-bydroxypropan-2-ylphenylithiazole-2-carboxylate (200 wyg, 338  umol;
Intermediate 16}, (3R, 58)-piperidine-3,5-diol hydrochloride (50 mg, 0.33 muvol) and KoCOs (102
mg, 744 pmol} in MeOH (10 wol) was stirred at vt overnight, poured into water (50 mwl) and
extracted with EtOAc (20 mL x 3}, The combined organic layers were washed with brine, dried
over anhydrous NapSQ4, concentrated to dryness and purified by prep-HPLC to give the title
compound as a yellow solid. 'H NMR (DMSO-ds, 400 MHz): & ppm 9.18 (br s, 1H), 8.02-7.70
{m, 1H}, 7.65 (d, /=84 Hz, 1H), 5.25-5.14 (m, 2H), 3.07 (d, J = 52 Hz, 1H), 4.54-4.3% (m,
3H), 3.62-3.53 (m, 2H), 298 (t, J=11.2 Hz, 1H), 2.60 (t, /= 11.2 Hz, 1H), 2.27-2.20 (m, 1H),
1.61-1.45 (m, SH), 1.39-1.31 (m, 1H). MS (ESI): mv/z 661.7 [M+H]".
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Example 10/1
{4-{7-Azabicyclo]2.2.1}heptane-7-carbonyl}-5-(2 ,3-dichiors-4-(1,1,1,3,.3,3-hexafluors-2-
hvdroxypropan-2-vijphenyithiazol-2-yH{(38,4R)-3,4-dibydroxypyrrolidin-1-vijmethanone

HO ’O
NA&»»S Cl o
S if e OF,
HO N o

\_/ o
o
S

CFs
The title compound was prepared using a procedure as described for Example 10, using (354R)-

pyrrolidine-3.4-diol hydrochloride in place of (3R 5S)-piperidine-3,5-diol hydrochloride. 'H
NMR (DMSO-ds, 400 MHz): 8 ppm 9.20 (br s, 1H), 8.03-7.83 (m, 1H}, 7.65(d, /= 8.0 Hz, 1H),
512-5.04 (m, 2H), 4.57-4 48 (m, ZH}, 4.25-4.10 {m, 3H), 3.91-3.87 (m, 1H), 3.68-3.64 (m, 1H},
3.48-3.41 (m, 1H), 1.67-1.43 {m, SH). MS (ESI}: m/z 647.7 [M-+H]".

Example 18/2
4-(T-Azabicycle{2.2.1}heptane-7-carbonyi}-8-{2,3-dichiore-4-(1,1,1,3,3,3-hexafluore-2-
hyd rm;ypmp:mnz«yi)phmyi)n’v’—@ﬁmsiihyd roxy-3-methyibutyhthiazole-2-carboxamide

The title compound was prepared using a procediure as described for Example 10, using [-amino-
3-methylbutane-2.3-diol in place of (3R 55)-piperidine-3,5-diol hydrochloride. 'H NMR
{DMSO-ds, 400 MHz): 6 ppm 9.18 (brs, 1H), 8.59-8.56 {m, 1H}, 7.98-7.62 (m, 2H}, 495 {d, /=
5.2 Hz, 1H)}, 4.47-4.34 {m, 3H)}, 3.66-3.61 {m, 1H}, 3.45-3.40 {m, 1H), 3.30-3.19 {m, 1H), 1.52-
1.36 (m, 8H). 1.13 (s, 3H), 1.09 (s, 3H). MS (EST): m/z 663.7 [M+H] .

Example 18/3
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($)3-{5-(2-Chiorse-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-vijphenyl)-2-(3-hvdroxy-3-

{Z-hydroxypropan-2-vhazetidine-1-carbonyijthiszol-d-vh{ 2-methyvipyrrolidin-1-

yhmethanone
oH P
s ©
i e
HO N Ck;
\_/on

The title compound was prepared using a procedure as described for Example 10, starting from
(Si-cthyl 5-(2-chlors-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-ypheny{}-4-(2-
methylpyrrolidine-1-carbonyijthiazole-2-carboxylate  (Intermediate  16/1),  using  3-(2-
hydroxypropan-2-yljazetidin-3-ol (Intermediate 11} in place of (3R 5S)-piperidine-3,5-diol
hydrochloride. "H NMR (CD;0D, 300 MHz): § ppm 7.88 (s, 1H), 7.76-7.73 (m, 1H), 7.63-7.59
(m, 1H), 4.99-4.86 {m, 1H}, 4.51-4.38 {m, 2H), 4.18-4.16 (m, 1H), 3.90-3.87 (m, 1H), 3.59-3.51
(m, 2H), 2.14-1.57 (m, 4H}), 1.23-1.09 (m, 9H}. MS (ESI): m/z 630.1 [M+H].

Example 10/4
($-5-(4-(1,1,1,3.3 3-Hexafluoro-2-hydroxypropan-2-vi}-2-{triflusromethyDphenyl}-N-(2-

hydroxy-2-methyipropyi-4-(2-methyipyrrolidine-1-carbonylthiazele-2-carboxamide

oo
\7_/"“\N’ FgC
§ H S
o CFa
N / 3
) \_/ ‘*(EOH
% Fs
- N/%O 3
|

The title compound was prepared using a procedure as described for Example 10, starting from
{(Sethyl  5-(4-(1,1,1,3,3,3-hexatluore-2-hydroxypropan-2-y1)-2-{trifluoromethylphenyl}-4-(2-
methylpyreolidine-L-carbonyijthiazole-2-carboxylate  (Intermediate  16/2), using  {-amino-2-
methylpropan-2-ol in place of (38,58} -piperidine-3,5-diol hydrochloride. "H NMR {CDCls, 400
MHz): 6 ppm 8.11 (s, 1H), 7.92-7.90 (m, TH), 7.65-7.59 (m, 2H), 4.44-4.12 (m, 1H), 3.55-3.48
{m, 4H), 2.08-1.53 {m, 4H), 1.32 (s, 6H), 1.19-1.15 {m, 3H). MS (ESI): m/z 622.2 [M+H] .
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Example 10/5
{{3R,35)-3,5-Dihydroxypiperidin-1-yb(5-(4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-vi}i-

2-(triflucromethyliphenyh-4-((8)-2-methvipyrrolidine-1-carbonyhthiazol-2-vi)methanone

HQS/\ ?
%r 5“5’&/3 FiC
o i == CF.
HO Z \ A OH

The title compound was prepared using a procedure as described for Example 10, starting from
(Si-ethyl  5-(4-(1,1,1,3,3,3-hexatluoro-2-hydroxypropan-2-y1i-2-(trifluoromethylphenyl}-4-(2-
methylpyrrolidine-1-carbonyl)thiazole-2-carboxylate (Intermediate 16/2). 'H NMR (400 MHz,
CDCls): & ppm 8.09-8.04 {(m, 1H), 7.98-7.89 (m, 1H), 7.59-7.46 {m, 1H), 5.53-5.17 {m, 1H},
4.82-4.72 {m, 1H}, 4.17-4.15 {m, 2H), 3.69-3.45 (m, 3H), 3.15-3.12 (m, ZH}, 2.20-1.74 {m, 4H),
1.53-1.43 (m, 3H), 1.15-1.12 (m, 2H). MS (EST): m/z 650.1 [M+H]"

Example 14/6
($)-(5-{4-(1,1,1,3,3,3-Hexaflnoro-I-hiydroxypropan-2-yh-2-(trifluoromethyljphenyh)-2-(3-
hydroxy-3-(2-hydroxypropan-2-yliazetidine-1-carbonylthiazol-4-yh(2-methylpyrrofidin-1-
yhimethanone

OH

?
i o a
HO NW)\Q\&H

T e CF;
s
S

The title compound was prepared using a procedure as described for Example 19, starting from
(Syethvl  5-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-y1 - 2-(trifluoromethypheny}-4-(2-
methylpyrrolidine-1-carbonyithiazole-2-carboxylate  (Intermediate  16/2),  wsing  3-(2-
hydroxypropan-2-yhazetidin-3-01  (Intermediate 11} in place of (3R 5Si-piperidine-3,5-diol
hydrochioride. 'H NMR {(DMSO-ds, 400 MHz): & ppm 8.06-8.00 (m, 2H), 7.77-7.31 (m, 1H),
5.94-5.89 (m, 1H), 4.86-4.78 (m, 2H}, 4.39-4.35 {m, 1H), 4.31-4.26 (m, TH), 3.98-3.97 (m, 1H},
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3.77-3.58 {m, 3H), 2.00 -1.88 (m, 2H), 1.76-1.74 (m, 1H), 1.51-1.49 (m, 1H), [.11-1.04 (m, 9H).
MS (EST): m/z 664.2 [M+H]".

Example 11: Step a

2-(4-Bromo-2,3-dichiorophenyl}-1,1,1-trifluorsbutan-2-ol
Ci Cl

BrA®—VOH
CF,
To a solution of [-{4-bromo-~2,3-dichlorophenyl)-2,2, 2-triflaoroethanone (2.0 g, 6.2 mmol,

Intermediate 2, step a) in THF (20 mL) was added cthylmagnesiom chloride (4.50 mL, 2.8 M in
THF, 12.6 mmol) dropwise at -30 °C under a Ny atroosphere and the mixture was stirred at vt for
S h. The solution was diluted with aqueous NHCH at § °C and exiracted with EtOAc (x 2). The
combined organic lavers were washed with H;O and brine, dried over anhydrous NapSQy,
filtered, concentrated to dryness and the residue was purified by FCC on silica gel (PE/EtCAc =

30/1} to give the title compound as a yellow solid.

Fxample H: Step b
Ethyl 5-(2.3-dickloro-4-(1,1, 1 -trifluore-2-hydroxybutan-2-yphenyi)-4-

{diethylcarbamoylithiazole-2-carboxylate

<

A solution of 2Z-(4-bromo-2,3-dichlorophenyl}-1.1, I-trifluorobutan-2-ol (2.0 g, 5.7 mmol,
Example 11, step a), cthyl 4-(dicthylcarbamoylithiazole-2-carboxylate (1.4 ¢, 5.7 mmol,
Intermediate 6, step a), KOAc (1.1 g, 11.4 mmol), PA(OACc), (650 mg, 2.9 mmol}, and PPhs (760
mg, 2.9 mmol) in DMF (10 mL) was purged with Ny for 5 minutes and then stirred at 110 °C
overnight, The resulting solution was cooled to tt, diluted with HyO, and exiracted with EtOAc

{x 3}). The combined organic lavers were washed with brine, dried over anhydrous MNaSOy,

filtered, concentrated to dryncss and the residue was purified by FCC on silica gel (PE/EtCAc =

125
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5/1} to give the title compound as a white solid.

Example 11: Step ¢
5-(2,3-Dichlore-4-(1. 1, -trifluore-2-hydroxybutan-2-yi)pheayii-4-

(diethylcarbamoylthiazeole-2-carboxylic acid

2 ol o
HO O
N

To a solution of cthyl 3-(23-dichloro-4-(1,1, I-trifluoro-2-hydroxybutan-2-yhphenyl}-4-
{dicthylcarbamoyljthiazole-2-carboxylate (1.0 g, 2.0 mmol, Example 11, step by in a mixture of
EtOH (5 mL} and HoO {1 mb) was added KOH (213 mg, 3.80 mmol) and the mixture was stirred
for 3 h at rt. The solution was concentrated to dryness and the residuc was dissolved in H,O. The
pH was adjusted to ~5 with 2 N aqueous HCI under cooling with an ice bath. The mixture was
then extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with H,O
and brine, dried over anhydrous NaxSO;, filtered and concentrated to dryness to give the title

compound as a yellow solid.

Example ia
5-(2,3-Dichloro-4-(1,1,1-triffuore-2-hydroxybutan-2-yhphenyh- N N -diethy -V (2-

hvdroxy-Z-methyvipropyithiazole-2 4-dicarboxamide (Racemate}

il e

7 N4
=0
e ;
A mixtre of 3-(2,3-dichloro-4-(1,1, 1 ~trifluoro-2-hydroxybutan-2-y hphenyl}-4-

{dicthylcarbamoyljthiazole-2-carboxyvlie acid (600 mg, 1.2 mmol, Example 11, step ¢), I-amino-
2-methyl-propan-2-ol (118 mg, 1.33 mmol}, HATU (916 mg, 2.41 mmol} and DIPEA (311 mg,

2.41 mmol} in DCM (5 mL) was stirred at rt for 3 h. The mixture was powred into H,O and

i26
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extracted with DCM (2 x 20 mL). The combined organic layers were washed with water and
brine, dried over anhydrous Na,SQy, filtered, and concentrated to dryness. The residuc was

purificd by FCC on silica gel (PE/EtOAc = 3/1} to give the title compound as a white solid.

Example 11b and Example {ic:
5-(2,3-Dichloro-4-(1,1,1-trifluore-2-hvdresybutan-2-yDphenyD-V NV -diethy -V -(2-

hydroxy-Z-methyipropyDthiazole-2 4-dicarbexamide (separated single enantiomers}

HOw i/s NI HOL fkf NN,
AW 4 RN L
N/ 4 N\i e &
O e
/ /

52, 3-Dichloro-4-(1,1, 1-trifluoro-2-hydroxybutan-2-yDphenyD-N N -diethyl-N-(2-hydroxy-2-
methylpropylithiazole-2 4-dicarboxamide {racemate, Example 11a) was separated by chiral SFC
{cotummn: Chiralpak IE, 5 uM 4.6 x 250 mm, Eluent: CG»/MeOH 80:28, (0.2% DEA), column
temperature 40.1 °C) to give two separated cnantiomers. The first cluting enantiomer was
Example 11h: 'H NMR (CDCls, 300 MHz): 6 ppm 7.78 {d, J= 84 Hz, 1H), 7.64-7.60 {(m, 1H),
7.51{d, J=84Hz, 1H}, 3.50-3.39 (m, 4H), 3.22-3.13 (m, 2H)}, 2.96-2.84 (m, 1H), 2.09-2.01 (m,
1H), 1.31 (s, 6H), 1.07-1.00 (m, 6H), 0.92-0.87 (m, 3H). MS (ESI): m/z 570.1 [M+H]. The
seeond eluting enantiorner was Example 1o 'H NMR (CDCl, 300 MHz): & ppro 7.78 (4, J =
8.4 Hz, 1H), 7.64-7.60 (m, 1H), 7.51 (4, /= 8.4 Hz, 1H), 3.50-3.39 (m, 4H), 3.22-3.13 {m, 2H)},
2.96-2.84 (m, 1H), 2.09-2.01 {(m, 1H), 1.31 (s, 6H), 1.07-1.00 (m, 6H), 0.92-0.87 (m, 3H). M3
(ESTy: vz $70.1 [M+H]',

Example 12: Step a

Potassivm 5-(2.3-dichloro-4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-yhiphenyi-4-
{(hydroxymethyhthiazele-2-carboxyiate

Q c. ol
KO/]\rS == OFs
| OH

N/ N/ CF,

[Rm—y
]
~d
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A solution of ethyl 5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yijphenyl)-4-
{hydroxymethyijthiazole-Z-carboxylate (2.08 g, 4.17 mmol, Intermediate 14, step by and KOH
(468 mg, 8.35 mmol) in a mixture of McOH (25 ml) and H,O (5.0 mL) was stirred at rt
overnight, concentrated to dryness, suspended in Et;O, filiered, and dried under vacunm to give

the title compound as a white solid.

Example 12: Step b

frans-Methyl 3-(8-(2,3-dichlore-4-(1,1,1.3,3.3-hexafluore-2-hydroxypropan-2-yliphenyl-4-
{(hvdroxymethyljthiazole-2-carboxamide)cyclebuianecarboxylate

A solumtion of potassium  5-(2,3-dichlore-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-
yvhphenyly-4-(hydroxymethyhthiazole-2-carboxylate (1.16 g, 2.00 mmol, Example 12, step a),
trans-methyl 3-amino-cyvclobutane carboxylate hydrochloride (398 g, 2.40 ramol), DIPEA (645
mg, 5.00 moool) and HATU (736 mg, 2.00 romol} in DMF (15 ml) was stivred overnight at 11,
concentrated to dryness, diluted with water and extracted with EtOA¢ three times. The combined
organic layers were washed with water three times and brine consecutively, dried over anhydrous
WapSQy, filtered, concentrated to dryness and purificd by FCC on silica gel (PE/EtOAc = 2/1 to

1/2} to give the title compound as a white sohid.

Example 12: Step ¢

5-{2,3-Dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-viiphenyl-2-{(#rans-3-
{methoxycarbonylcyclobutyicarbameoylithinzole-4-carboxylic acid
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To a sohlution of frans-methyl 3-(5-(2,3-dichloro-4-{1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
vihphenyl-4-(hyvdroxymethylithiazole-2-carboxamidojcyelobutanecarboxylate (558 mg, 0.960
mmol, Example 12, step b) in MeCN (10 ml) and HxO (5.0 mL) were added iodobenzene
diacetate (1.28 g, 4.0 mol) and TEMPO (151 mg, 0.966 mol)y and the mixture was stirred for
5 h at rt, concentrated to dryness, and extracted with EtOAc¢ (x 3). The combined organic layers
were washed with brineg, dried over anhydrous NapSOs, filtered, covcentrated to dryvoness, and

purified by FCC oun silica gel (PE/EIOGAc = 1/2) o give the title cornpound as a white solid.

Fxample 12: Step d

frans-Methyl 3-(8-(2,3-dichlore-4-(1,1,1.3,3.3-hexafluore-2-hydroxypropan-2-yliphenyl-4-
{ethyi(2,2,2-trifluorocthyhcarbamoyhthiazole-2-carboxamidojcyclobutanecarboxyiate

A solution of 5-(2,3-dichloro-4-(1,1.1,3.3,3-hexafluoro-2-hydroxypropan-2-ylpheny}-2-({trans-
3-{mcthoxycarbonylicyclobutylicarbamoylthiazole-4-carboxylic acid (249 mg, 0.418 mnol,
Example 12, step o), cthyl-(2,2 2-triftuoro-cthyi}-amine hydrochloride (81.8 mg, 0.500 mmuol),
DIPEA (258 mg, 2.00 mmol) and HATU (160 mg, 0.42 mmol} in DMF (3.0 mL) was stirred
overnight at 11, concentrated to dryness and puritied by prep-HPLC to give the title compound as

a whiie solid.

i29
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Example 12

frans-3-(8-(2,3-Dichloro-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-viiphenyl}-4-
{ethyi{2,2,2-trifluoroethyDcarbameyvi)thiazole-Z-carbexamidojcyclobutanecarboxylic acid

To a solution of frans-methyl 3-(5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
yvhphenyl-4-(cthyl(2,2 2-trifluorocthylicarbamoylithiazole-2-carboxamido jeyelobutane-
carboxyiate {141 mg, 0.200 romol, Example 12, step d) in mixed solvents (THF/MeOH/H,0,
{7171, 10 ml) was added LAOH-H,O (33.6 mg, 0.802 mmol) and the nuxture was stirred at tt
overnight, adjusted to pH = 2 with 1 N aqueous HCI and then diluted with EtOAc. The resulting
mixture was washed with water and brine, dried over anhydrons NapSQy, filtered, concentrated
to dryness, and purified by prep-HPLC to give the title compound as a white sohid. 'H NMR
{CDCl, 300 MHz): 6 ppm 7.70 (br s, 1H), 7.51-7.36 (m, 2H), 4.84-4.76 (m, 1H), 4.15-4.03 (m,
2H), 3.61-3.37 (m, 2H), 3.21-3.16 {m, 1H), 2.87-2.78 (m, 2H), 2.53-2.42 (m, 2H), 1.33-1.24 (m,
2H), 1.18-1.09 (m, 3H). MS (ESI): m/z 690.0 [M-+H]T

Example 13
4-{(4-Filnoropiperidine-1-carbonyh-5-(8-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
vhguinolin-3-yH-N-2-hydroxy-2-methyipropyDthiazole-2-carboxamide

R

/N CF,
[ OR

e 7N
. S
=0
N
-

e
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A mixture of 2-{5-bromogquinolin-8-yi)-1,1,1,3,3.3-hexafluoropropan-2-ol (30 mg, (.080 mmol,
Intermediate 17}, 4-(4d-fluoropiperidine-1-carbonyl)-N-(2-hydroxy-2-methylpropyiithiazole-2-
carboxamide (26 mg, 0.079 mmol, Intermediate 6/1), PA(OAc), (6.0 myg, 0.027 mmol), RuPhos
{14 mg, 0.030 mmol}, KOAc (16 mg, 0.16 munol}, and pivalic acid (3.0 mg, 0.029 mmol) in
butyronitrile {1 ml} was degassed by bubbling Ny through the solution for 5 minutes. The
container was then scaled and heated at 115 °C for 15 h. After cooling the reaction to room
temperature, the mixture was concentrated and purified by FCC on silica gel {(0-100% EtOAc in
heptanes) and then prep-HPLC (10 - 95% CHCN in Hb O, 0.1% TFA) to give the title compound.
"H NMR (CDCl. 400 MHz) & ppm 8.90 (d, /= 3.0 Hz, 1H), 843 (d, J=7.6 Hz, 1H), 816 (d. J
=7.6Hz, 1H), 7.75(d, J=8.1 Hz, 1H), 7.73 (br s, 1H), 7.63 (dd, J=4.6, 8.6 Hz, 1H), 4.66 (d,
47.5 He, 1H), 3.64-3.95 (m, 1H), 3.53 (d, J= 5.1 He, 2H), 3.19-3.33 (m, 3H), 1.68-1.80 (m,
1H), 1.37-1.57 {m, 2H), 1.35 ¢s, 61, 0.84-1.08 {m, 1H). MS (ESI): mvz 623.2 [M+H]"

Example 14: Step a
5-(2,3-Dichiore-4-{1,1,1,3,3,3-hexaflucre-2-hyvdroxypropan-2-yhpheayl-NV, N-diethyl-2-
{thiomorpholine-4-carbonylithiazole-4-carboxamide

G
Cl

Y . O
N >j CFs
N\M 7 ~oH
f\)axg"\\\\o CFs

A solution  of  5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-viyphenyl)-2-
{thiomorpholine-4-carbonyljthiazole-4-carboxylic acid (147 mg, 0.258 mmol, Intermediate 20),
HATU {148 mg, 0.389 mumol), and DIPEA (84 mg, 0.65 mmol) in DMF (3 mL) was stirred at 1t
for 1 h, then diethylamine (23 mg, (.31 mmol} was added and the mixture was stirred overnight.
The mixture was diluted with water and extracted with EtOAc {(x 3). The combined organic
layers were washed with brine, dried over anhydrous Na, SOy, filtered, concentrated to dryness
and the residue was purified by FCC on silica gel (PE/EtCAc = 3/1} to give the title compound

as a white solid.

Example 14: Step b
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5-(2,3-Dichiore-4-{1,1,1,3,3,3-hexafluore-I-hydroxypropan-2-yiphenyi}-V, N-diethyi-2-(1-
exidothiomorpholine-4-carbonyiithiazole-4-carboxamide
G

ir
N cl

':i‘,s
A
/”‘N/g CF%

/

To a solution of 5-(2,3-dichloro-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-yhiphenyl}-N M-
diethyl-2-(thiomorpholine-4-carbonyl}jthiazole-4-carboxamide (122 mg, 0.195 muool, Example
14, step a) 1o DCM (10 mL) was added m-CPBA (39 mg, 0.20 mmol, 85%) at § °C and the
mixture was stirred at rt overnight, The mixture was guenched with aqueous NaH30,, diluted
with an agueous NaHCO; solution and extracted with EtOAc¢ (x 3). The combined organic layers
were washed with brine, dried over anhvdrous NapSQy, filtered, and concentrated to dryness to

give the title compound as a yellow solid.

Example 14: Step ¢
8-{2,3-Bichloro-4-(1,1,1,3,3,.3-bexafluoro-2-hydroxypropan-2-viipheny -V, N-diethy - 2-(1-

oxido-1 w((?;,2.,2~trii’ia@mace’ijv'i)imim oithiomorpholine-4-carbonylithiazole-4-carboxamide
Cl
F1C- \\( y’ ot /i { CF
Vs { UH

To a solution of 5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yijphenyl}-N N-
dicthyl-2-{ {-oxidothiomorpholine-4-carbonyiithiazole-4-carboxamide (108 mg, 0.169 mmol,
Example 14, step b), 2,2, 2-triftuoroacctamide (38 mg, 0.34 mmol), MgO (27 mg, 0.68 mmol)
and Rhy{OAc) (8 mg, 20 pmol} in DCM (& mL} was added PhI{CAc), (82 myg, 0.26 mmol) and
the mixture was stirred at 40 °C for 6 h. The resulting mixture was diluted with water and
extracted with EtOAc three times. The combined organic layers were washed with brine, dried
over anhydrous NapS0,y, filtered, concentrated to dryness and the residue was purified by FCC

on silica gel (PE/EtOAc = 5/1) to give the title compound as a white solid.
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Example 14
5-(2,3-Dichiore-4-{1,1,1,3,3,3-hexafluore-I-hydroxypropan-2-yiphenyi}-V, N-diethyi-2-(1-

imine-i-oxidothiomorpheline-4-carbonylthiazele-4-carboxamide

0
~N cl
HNzd N s c

S A~
C \_/ " oH
SN0 E

)

g

To a solution of 5-(2,3-dichloro-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-yhiphenyl}-N M-
diethyl-2-(1-oxido-1-((2,2,2-trifluorcacetyhimino ythiormorpholine-4-carbonyvijthiazole-4-
carboxamide {82 mg, 0.11 mumol, Example 14, step ¢} in MeOH (4 roll) was added ¥oCO: (38
mg, .28 yromol} and the maxture was stirred at ot for 2 h, diluted with water, and extracted with
EtOAc {x 3). The combined organic lavers were washed with brine, dried over anhvdrous
NaxSOy, filtered, concentrated to dryness and the residue was purified by prep-HPLC to give the
title compound as a white solid. "H NMR (CDCls, 400 MHz): § ppm 7.7F (brs, 1H), 7.55 (d, J =
&.8 Hz, 1H), 5.02-4.99 (m, 1H), 4.80-4.77 (m, IH), 4.40-4.36 (m, 1H), 4.23-4.22 (m, 1H}, 347-
3.42 (m, 2H), 3.25-3.21 (m, 6F), 3.70 {s, 1H), 1.12-1.04 {m, 6F). MS (ESI): m/z 655.0 [M+H]"

Example 14/1
{(-(5-2,3-Dichlore-4-(1,1,1,3,3,3-hexaflvoro-2-hydroxypropan-2-yhpheavi-2-(2-imino-2-
pxido-2-thia-&-azaspire{3.3|heptane-6-carbonyithiazol-4-y1}(4,4-difluoro-2-

meﬁwipwmii{iinn I-yvmethanone

O:SD\/ Nﬁ{' \{c&
-OH

F -
The titlc compound was prepared as described in Example 14, steps a, ¢ and final step using in

step a  5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yliphenyl}-2-(2-oxido-2-
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thia-6-azaspiro| 3.3 Jheptanc-6-carbonyljthiazole-4-carboxylic acid {Intermediate 20/1) in place of
5-{2,3-dichloro-4-{1,1,1,3,3,3-hexafhuoro-2-hydroxypropan-2-yliphenyl}-2-(thiomorpholine-4-
carbonyijthiazole-4-carboxylic acid and (8)-4.4-difluoro-2-methylpyrrolidine  hydrochloride
(Intermediate 12} in place of dicthylamine. 'H NMR (CD:OD, 500 MHz): § ppm 7.95-7.87 (m,
1H), 7.59-7.55 {m, 1H}, 5.06-5.00 {m, 2H}, 4.51-431 (m, 8H), 4.22-4.12 (m, 1H), 2.71-2.66 {m,
1H), 2.22-2.18 {m, 1H), 1.38-1.28 {m, 3H). MS (ESI): m/z 715.0 [M+H]".

Example 14/2
{($)-(5-(2,3-Dichlore-4-(1,1,1,3,3 3-hexafluore-2-hydroxypropan-2-yliphenyh)-2-(2-
{methylimino)-2-oxidoe-2-thia-G-azaspire[3.3heptane-6-carbonylthiazol-4-vHi{4 4-difluoro-

anethyipyrmiidinn1~vi)methanﬂne

5@“ =
Mem ?"f\% < }éé;
gN
t
s
3
F

To a sohution of (§3-{5-(2,3-dichloro-4-{1,1,1,3,3,3-hexafiuvoro-2-hydroxypropan-2-yi}phenyi}-2-
(Z-imino-2-oxido-2-thia-6-azaspiro[ 3. 3Theptane-6-carbonyljthiazol-4-y1 ¥4, 4-difluoro-2-
methylpyrrolidin-1-vhmethanone (81 mg, 0.11 mmol, Example 14/1} in DMF (4 mL} was added
K:CO2 (23 mg, 0.17 mmol) and Mel (26 mg, .17 mmol) and the mixtare was stirred at 1t
overnight, then diluted with water and extracted with EtOAc three times. The combined organie
layers were washed with brine, dried over anbydrous NaxSO, filtered and concentrated o
dryness. The residue was purified by prep-HPLC to give the title compound as white solid. 'H
NMR (CDCl;, 500 MHz): 6 ppm 7.62 (d, J = 8.5 Hz, 1H), 745 (d, /= &5 Hz, 1H}, 5.01-4.90
{m, ZH}, 4.54-4.27 (m, 6H), 4.04-3.95 (m, 2H}, 3.54 (5, 3H), 3.25-3.17 {m, 1H}, 2.65-2.57 {m,
1H), 2.18-2.11 {m, 1H), 1.39-1.22 {m, 3H). MS (ES1}): m/z 729.¢ [M+H]".

Example 15
{(3)-5-C-(Diflworomethyl}-4-(1,1,1,3,3,3-hexatluors-2-hyvdroxypropan-2-yiiphenyh-N-(2-

hvdroxy-2-methyipropyh-4-(C-methyvipyrrolidine-1-carbonyijthiazole-2-carboxamide
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A flask under nitrogen, was charged with  (S}-N-(2-hydroxy-2-methylpropyl}-4-(2-
methylpyrrolidine-I-carbonylijthiazole-2-carboxamide (2.0 g, 6.42 mmol, Intermediate 15/1}, 2-
{4-bromo-3-(diflucromethyhphenyl)-1,1,1.3,3,3-hexafluoropropan-2-ol (2.63 g, 7.06 mmol,

g2,
Intermediate 18}, KyCOs (178 g, 12.84 rmmol), pivalic acid (0.26 g, 2.57 mmol},
Pdx{dbaj;-CHCL: (0.50 g, 0.48 mmoly, cataCXiurn™ A (0.35 g, 0.96 mmol} and r-butyronitrile
{30 mL). The resulting solution was stirred for 16.5 h at 100-105 °C. The reaction mixture was
then cooled to room temperature, diluted with HyO (30 ml), and the aguecus phase was
extracted with EtOAe (30 mL). The combined organic layers were concentrated under vacoum,
and the crude product was purified by FCC on sitica gel (EtOAc/heptane = 1/2 to 2/1) to give the
title compound as an off-white solid. 'H NMR (CD;0D, 400 MHz) 6 8.14 (4, J = 1.8 Hz, 1H),
7.97(d,J=T79Hz, 1H), 7.63{dd, /= 14.4, 8.2 Hz, I1H}, 7.07-6.76 {(m, 1H), 4.55-4.11 (m, 1H},
3.70-3.41 {(m, 4H), 2.16-1.89 {m, 2H)}, 1.87-1.78 {m, IH), 1.63-1.55 {(m, 1H), 1.28 {5, 6H),
1.18-1.12(dd, J= 16.1, 6.4 Hz, 3H). MS (ESI): m/z 604.1 [M+H]".

Example 15/1
{({}-5-2-(Difluoremethy)-4-(1,1,1,3,3 . 3-hexafluore-2-hydroxypropan-2-ylphenyl-N-(2-

hvdroxy-2-methyiproepyh-4-(C-methyvipyrrolidine-1-carbonyijthiazole-2-carboxamide

n-Butvronitrile (2 mL) that had been sparged with argon for 45 minutes was added to a rmixture
of (R)-N-(2~-hydroxy-2-methylpropyl-4-(2-methylpyrrolidine- | -carbonyl jthiazole-2-

carboxamide (150 mg, 0.482 mmol, Interroediate 15/2), 2-(d-bromo-3-(difluoromethylphenyl)-

i35
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1.1,1.3,3,3-hexafluoropropan-2-ol {(1.17 g, (.46 mmol, Intermediate 1&), K,CO5 (.27 g, 1.95
mmol} and pivalic acid (0.025 g, 0.241 mmol). The resulting mixture was further sparged with
nitrogen for 25 minutes. Then PA{{+-Bu):Py, (0.025 g, 0.048 mumol} was added at rt under
nitrogen and the mixture was sparged with nitrogen for 2 minutes. The mixture was then heated
at 100 °C for 19 h, cooled to rt and filtered through Celite™. The filter cake was washed with
EtOAc and the organic layer was washed with aqueous saturated NaHCO; solution, water and
brine. The organic laver was dried over anhydrous MgSQy, filiered, concentrated to dryness, and
the residuc was purified by FCC on silica gel (0 to 60% EtOAc i DCM) to afford the title
compound. 'H NMR (CDCls, 400 MHz): 4 ppm 8.08 (s, 1H), 7.83 (t, J= 9.1 Hz, 1H), 7.64-7.43
{m, 2H}, 6.97-6.64 {m, 1H), 4.93 (5, 0.3 H3, 4.89 (s, 0.7 H), 4.31-4.1 (m, 1H), 3.58-3.33 {10, 4H},
2.07-1.49 (m, 5H), 1.32 (s, 6H), 1.15(d, /=63 Hz, 2H), 1.07 (d, /= 6.4 Hz, 1H). MS (ESI):
m/z 604.1 [M+H] .

Example 15/2
{($)-8-2-{ Difluoromethyi}-4-(1,1,1,3,3 3-hexafluore-2-hyvdroxypropan-2-yiiphenyi)-

N-(Z-hydroxy-Z-methyipropy)-4-(2-methyipiperidine-1-carbonylthiazole-2-carboxamide

n-Butyronitrile (2 mL} that had been sparged with argon for 1 h was added to a mixture of (8)-N-
{2-hydroxy-2-methylpropyh-4-(2-methyipiperidine- T -carbonyl}thiazole-2-carboxamide (63 mg,
$.19 mmol, Intermediate 15/33, 2-{4-bromo-3-(diftuoromethyhphenyly-1,1,1,3,3,3-
hexafluoropropan-2-ot {100 mg, 0.268 mmol, Intermediate 18}, KoCOs (012 g, 8.87 mmol) and
pivalic acid (0.009 g, §.088 mmol}. The mixture was sparged with nitrogen for 20 minutes.
Then PHOAck (9.7 mg, .04 mmol) and di-(1-adamantyl}-NV-butyphosphine (14.8 mg, 0.041
mmol} were added at vt under nitrogen and the mixture was sparged with nitrogen for 1 minute.

The mixture was heated at 100 °C for 3 days, cooled to rt and filtered through Celite™. The filter
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cake was washed with EtOA¢ and the organic layer was washed with agueous saturated NaHC Oy
solution and brine, dried over anhydrous MgSQ,, filtered, concentrated to drvness and the
residue was purificd by FCC on silica gel (0 to 60% EtOAc in DCM) to provide the title
compound, "H NMR (CDCls, 600 MHz): 6 ppm 8.13 (s, 1H), 7.88 (d, /=82 Hz, 1H), 7.64 (s,
1H), 7.56 (d, J=7.7 Hz, 1H), 6.95-6.73 {1, 1H), 4.82 (s, 0.5H), 454 (5, 1H), 439 (d, /=135
Hz, 0.5H), 3.83 (s, 0.5H), 348 (dd, /=64, 1.7 Hz, 2H), 328 (d, J= 134 Hz, 0.5H), 288 {1, J =
13.3 Hz, 0.5H), 2.77 (d, J = 13.5 Hz, 0.5H), 2.04-1.98 (m, 1H), 1 49-1.41 (m, 4H), 1.32 (s, 6H),
1.28-1.18 (m, 1H), 1.11 (d, J= 68 Hz, L5H), 1.01 {d, /= 7.0 Hz, 1.5H) 0.86-0.78 (m, 1H}. MS
(ESIy: m/z 617.7 [M+H]"

Example 15/3
4-(7-Azabicyclo]2.2. 1 jheptane-T-carbony)-5-2-(difluoromethy-4-(1,1,1,3,3,3-hexafluore-

2-hydroxypropan-2-yhphenyl}-N-{Z-hydroxy-2-methylpropyhithiazele-2-carboxamide

, =

& E

ST i
i H Ni\/ OH

CFq
O

A
The utle compound was prepared as described i Example 151, using 4-(7-
azabicycle{2.2 1 heptane-7-carbony}-N-(2-hydroxy-2-methylpropvijthiazole-2-carboxamide
{(Intermediate 15/4} in place of (R)}-N-(Z-hydroxy-2-methylpropyl}-4-(Z-methyipyrrolidine-1-
carbony!thiazole-2-carboxamide. 'H NMR (CDClLs, 600 MHz): 6 ppm 8.13-8.07 (m, 1H), 7.8&-
TE2A{d, J=&8OHz, 1H), 7.62 (¢, /=063 Hz, 1H), 751 ¢d, /=82 Hz, 1H), 6.81 {, /= 549 Hz,

1H), 4.72 (s, 1H), 4.66 (s, 1H), 4.20 (s, 1H), 3.49 (d, /= 6.3 Hz, 2H), 1.97 (s, 1H), 1.73-1.66 (m,
2H), 1.46-1.36 (m, 6H), 1.33 (s, 6H). MS (EST): m/z 615.6 [M+H]",

Example 15/4

J—
[&9]
~f
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($)3-5-(Z-(Difluoromethyi}-3-fluore-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-yiiphenyi}-

N-(Z-hydroxy-2-methyipropyh-4-(2-methyipyrrolidine-1-carbonyijthiszole-2-carboxamide

The title compound was prepared as described in Example 15/1, using (S$)-N-(2-hydroxy-2-
methylpropyhi-4-(2-methylpyrrolidine-~carbonyljthiazole-2-carboxamide (Intermediate 15/1) in
place  of  (R}N-{2-hydroxy-2-methylpropyh-4-(2-methylpyrrolidine- I -carbonyl ythiazole-2-
carboxamide and 2-(4-bromo-3-(difluoromethyl}-2-fluorophenyl)-1,1,1,3,3,3-hexafluoropropan-
2-ol  {(Intermediate 27} in place of 2-{4-bromo-3-{diflucromethyliphenyi)-1,1,1,3,3,3-
hexaflnoropropan-2-0l. 'H NMR (CDCls, 500 MHz): § ppm 8.00-7.91 {m, 1H), 7.60-7.55 (m,
1H), 7.38 {dd, J = 182, 8.4 Hz, 1H}, 6.97-6.74 {m, 1H), 4.86 (s, 1H)}, 4.41-4.32 {m, 8.3H), 4.24-
4.15 (m, 0.7H}), 3.62-3.41 (m, 4H), 2.12-1.84 (m, 4H), 1.76-1.75 (m, 1H}, 1.33 (s, 6H), 1.20(d, J

=6.3 Hz, 2H), 113 (d, /= 6.4 Hz, 1H). MS (ESI): nvz 621.6 [M+H] .

Fxample 15/8
(53-5-(3-Chloro-2-fluore-4-(1,1,1,3,3,3-hexafluore-2-hydroxyvpropan-2-yhiphenyD-V-(2-

hydroxy-2-methyipropyl-4-(2-methyipyrrolidine-1-carbonylthiazole-2-carboxamide

The title compound was prepared as described in Example 15/, using (8)-N-(2-hydroxy-2-
methylpropyl-4-(2-methyipyrrolidine--carbonylithiazole-2-carboxamide (Intermediate 15/1) n
place  of  (R)}-N-(Z-hydroxy-2-methvipropyii-4-(2-methylpyrrolidine- 1 -carbonyhthiazole-2-

carboxamide  and  2-{4-bromeo-2-chloro-3-fluorophenyh)-1,1,1,3,3.3-hexafiuoropropan-2-ol
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(Intermediate  26) in  place  of  2-(d-bromo-3-(difluoromethyi}phenyl)-1,1,1,3,3,3-
hexafluoropropan-2-ol. 'H NMR (CDCls, 500 MHz): 6 ppmy 7.68-7.56 {(m, 3H)}, 4.37-4.27 (m,
0.8H), 4.17-4.11 (m, 0.2H), 3.74-3.35 {m, 4H), 2.16-1.8% (m, 4H), 1.88-1.75 {m, 1H), 1.32 (s,
6H}, 1.29(d, S= 6.3 Hz, 2H), 1.03(d, /= 6.4 Hz, 1H). MS (BESI): m/z 605.5 [M+H]".

Example 158/6
($)3-5-(Z-(Difluoromethoxy)}-4-(1,1,1,3,3,3-kexathuore-2-hydroxypropan-Z-yiiphenyh-N-

{Z-hydroxy-2-methvipropyh-4-(Z-methyipyrrolidine-1-carbonyljthiazele-2-carboxamide
3 : yiprops 3

The title compound was prepared as described in Example 15/2, using (S)-N-(2-hydroxy-2-
methylpropyl)-4-(2-methylpyrrolidine-i-carbonylthiazole-2-carboxamide (Intermediate 15/1) in
place of  {8)-N-(2-hydroxy-2-methyipropyi-4-(2-methylpiperidine-1-carbonyljthiazole-2-
carboxamide and 2-{4-bromo-3-{diflucromethoxy)phenyii-1,1,1,3,3,3-hexaflucropropan-2-ol
{Intermediate 24} in place of  2-{4-bromo-3-{diflucromethyliphenyi)-1,1,1,3,3.3-
hexafluoropropan-2-ol. 'H NMR (CDCL, 600 MHz): § ppm 7.64-7.53 (m, 4H), 6.70-6.42 (m,
tH}, 4.76-4.74 (m, 1H), 4.29-425 (mm, 0.7H). 4.12-4.09 (. 0.3H), 3.64-3.58 {m, 0.7H}, 3.55-
335 (m, 33H), 2.12-2.05 {m, 0.7H), 2.04 (s, 0.7H), 1.99-1.92 (m, 0.6H), 1.94-1 .81 (m, 2H),
1.80-1.74 (m, 1H), 1.31 (3, 6H), 1.26 {(d, /=63 Hz, 2H), 1.01 {d, /= 6.4 Hz, 1H). MS (ESI):
m/z 519.6 [M+H],

Example 18/7
{(&-5-(4-(1,1,1.3,3,3-Hexafluoro-2-hydroxypropan-2-yi)-2-methoxypheny)-N-(2-hydroxy-2-

methyipropyl-4-(2-methylpyrrolidine-1-carbonyljthiazole-2-carboxamide
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The title compound was prepared as described in Example 15/2, using (S)-N-(2-hydroxy-2-
methylpropyl}-4-(2-methylpyrroliding- L -carbonvl ythiazole-2-carboxamide (Intermediate 15/1) in
place of  {(S}-N-(2-hydroxy-2-methyipropvl-4-(2-methvipiperidine-1 -carbonyljthiazole-2-
carboxamide and 2-(4-bromo-3-methoxyphenyi-1,1,1,3.3,3-hexafluoropropan-2-o0l
(Intermediate 25} in place  of  2-{4-bromeo-3-{difluoromethylphenyi}-1,1,1,3,3,3-
hexafluoropropan-2-ol. 'H NMR (CDCL, 500 MHz): 6 ppm 7.69-7.65 (m, 1H), 7.54 (d, J= &2
Hz, 1H), 7.36 (s, 1H), 7.32-7.28 (m, 1H)}, 449 (br s, 1H), 4.35-4.26 {m, 1H}, 3.91 (5, 1H}, 3.90
(s, 2H}, 3.76-3.71 (m, 0.3H}, 3.65-3.45 (m, 0.7H}, 3.52-3 .41 {m, 2H), 3.17-3.12 (m, 8.5H}, 3.05-
3.00 (m, 0.5H), 2.26 (s, 0.7H), 2.21 (s, 0.3 H), 2.03-1.97 (m, 1H), 1.85-1.62 (m, 2H), 1.52-1 49
(m, 1H), 1.30 ¢s, 6H), 1.24 (4, J = 6.4 Hz, ZH}, 0.87 (d, /= 6.5 Hz, I1H} MS (ESI): nvz 583.6
IVHHT

Example 15/8
($)-4-{4,4-Difluoro-2-methyipyrrolidine-i -carbony}-5-(2-{difluoromethyi-4-(1,1,1.3,3.3-
hexafluoroe-2-hydroxypropan-2-yi)phenyi)-N-C-hydroxy-2-methyipropyiithiazele-2-

carboxamide

The title compound was prepared as described in Example 15/1, using {5)-4-(4,4-difluoro-2-

methylpyrrolidine-1-carbony}-N-(2-bydroxy-2-methyipropyl thiazole-2~-carboxamide

140
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(Intermediate 15/5}) in place of (R)-N-(Z-hvdroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-
carbonyijthiazole-2-carboxamide. 'H NMR (CDCls, 600 MHz): 6 ppm 8.12-8.04 (m, 1H), 7.91-
7.83 (m, 1H), 7.54-7.46 (m, 2H}, 6.87-6.63 {(m, 1H}, 4.71-4.66 (m, 0.3H), 4.5-447 (m, 0.7H),
4.27 (s, 1H), 4.05 (q, /= 12.7 Hz, 1H)}, 393 {q. /= 12.0 Hz, 0.7H), 3.84-3.77 (m, 0.3H), 3.57-
342 (m, 2H), 2.58-2.50 (m, 1H), 2.21-2.01 (m, 1H), 1.87 (5, 0.7H), L.78 (s, 0.3H), 1.34 (5, 6H),
1.33-1.29 (m, 2H), 1.28-1.26 (m, 1H). MS (ESI): nv/z 639.6 [M+H]"

Example 15/9
($-5-(2-Ethyi-4-(1,1,1,3,3.3-hexafluore-2-hydroexypropan-2-yliphenyh-N-(2-hydroxy-2-

methyipropyl-4-C-methyipyrrolidine-i-carbonylithiazole-2-carboxamide

The title compound was prepared as described in Example 15/2, using (S)-N-(2-hydroxy-2-
methylpropyl)-4-(2-methylpyrrolidine-1-carbonyljthiazole-2-carboxamide {Intermediate 15/1} in
place of  {8)-N-(2-hydroxy-2-methyipropyi-4-(2-methylpiperidine-1-carbonyljthiazole-2-
carboxamide and 2-{4-bromo-3-cthyiphenvi}-1,1,1,3,3,3-hexaflucropropan-2-ol {(Intermediate 3)
in place of 2-(4-bromo-3-(diffuoromethyphenyli-1,1,1,3.3,3-hexaflucropropan-2-ol. 'H NMR
(CDCls, 600 MHz): ¢ ppm 7.69 (s, 1H), 7.65 {(t, /=64 Hz, 0.7H), 7.61 {t, J = 6.4 Hz, 0.3H),
7.58-7.55 {m, 1H}, 7.42-7.3% (m, 1H)}, 422-4.19 (m, 0.7H), 4.06 (s, 0.3H}, 4.02 (s, 0.7H), 3.94-
3.92 (m, 0.3H}, 3.56-3.42 {m, 3H), 3.24-3.21 {(m, 0.5H), 3.11-3.06 (m, 8.5H), 2.76-2.62 (m, 2H},
2.09 (s, 0.7H), 2.02 (s, 0.3H), 2.01-1.95 {m, 0.7H), 1.92-1.86 {m, 0.3H), 1.80-1.61 {m, 2H), 1 46
140 (m, 1H), 132 (s, 6H}, 1.21-1.17 (m, 3H), 111 (d, /= 6.3 Hz, 2H), 095 (d, /= 6.4 Hz, 1H).
MS (EST): mv/z 581.7 [M+HT .

Example 15/18
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($)3-5-(Z2-Chloro-4-(1,1,1,3,3,3-hexafluore-2-hyvdroxypropan-2-viiphenyi-N-(2-hydroxy-2-

methyipropyl-4-(2-methyipyrrolidine-i-carbonylithiazole-2-carboxamide

G ~
fl e
N/\rs CF,
ST WS- Co
N
CF,
=0

The title compound was prepared as described in Example 15/2, vsing {(8)-N-(2-hydroxy-2~
methylpropyl}-4-(2-methylpyrrolidine-f-carbonyljthiazole-2-carboxamide (Intermediate 15/1) in
place ot {($}-N-(2-hydroxy-Z-methyipropyi-4-{Z-methylpiperidine--carbonyljthiazole-2-
carboxamide and 2-{4-bromo-3-chlorophenyvi)-1,1,1,3,3,3-hexafluoropropan-2-ol  (Intermediate
4/3y in place of 2-(d-bromo-3-(diftuoromethyliphenyl)-1,1,1.3,3.3-hexafluoropropan-2-o0f. 'H
NMR (CD{Cls, 600 MHz): 6 ppm 7.88-7.85 {m, 1H), 7.70-7.58 {m, 2H), 7.56-7.53 (m, 1H)}, 5.6
(s, 1H}, 430-4.17 {m, 0.7H}, 4.10-4.07 (m, 0.3H), 3.60-3.39 (m, 2.7H), 3.40-3.24 {(m, 1.3H),
234 (s, 0.7H), 2.27 (5, 0.3H), 2.09-1.65 (m, 3H}, 1.62-1.57 {m, 0.3H), 1.53-1.46 (m, (.7H), 1.31
(s, 6H), 1.17(d, /= 6.3 Hz, 2H), 1.03(d. /= 6.4 Hz, 1H). MS (BSI): m/z 587.7 [M+H]".

Example 15/11
{(3-8-(6-(1,1,1,3,3,3-Hexaflunoro-2-hydroxypropan-2-yi}-4-methylpyridin-3-y-V-(2-

hvdroxy-2-methyipropyl-4-(C-methyipiperidine-1-carbonyljthiazole-2-carboxamide

The title compound was prepared as described in Example 15, vsing (8)-N-{2-hydroxy-2-
methylpropyhi-4-(2-methylpiperidine-1~-carbonylithiazole-2-carboxamide {Intermediate 15/3) in

place  of  (§p-N-{2-hydroxy-2-methylpropyh-4-(2-methylpyrrolidine- I -carbonyl ythiazole-2-

carboxamide and 2-(5-bromo-4-methylpyridin-2-y13-1,1,1,3,3,3-hexafluoropropan-2-ol
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(Intermediate  23/1}y i place of  2-(d-bromo-3-(difluoromethyliphenyli)-1,1,1,3,3,3-
hexafluoropropan-2-ol. 'H NMR (CDCLs, 500 MHz) 3 ppm 8.67 (d, J = 8.6 Hz, 1H), 7.66-7.60
(m, 1H), 7.42-7.34 {m, 1H), 5.47-533 {m, 1H}, 5.12-4.65 {(m, 1H), 3.69-3.12 (m, 3H), 3.04-2 88
{m, 1H), 2.57 (d, J = 7.5 Hz, 3H), 2.19-2.12 (m, 1H)}, 1.84-1.69 (m, 1H), 1.64-1.55 (m, 2H),
1.50-1.43 (m, 1H), 1.40-1.31 (m, 1H), 1.31-1.28 (m, SH), 110 (d, /= 6.9 Hz, 1H). MS (ESI)
m/z 583.0 [M+H].

Example 16
($3-5-(2-Fluoro-4-(1,1,1,3,3,3-hexafluors-2-hydroxypropan-2-vhphenyl}-N-(2-hydroxy-2-

methyipropyD-4-C-methyipyrrolidine-i-carbonylithiazole-2-carboxamide

HO - O
A NN -8 §
}-'! Nli / - C:r:s
N oH
% CF,
NS0

The title compound was prepared as described for Intermediate 21, step b using (S}-N-(2-
hydroxy-2-methyvipropyly-4-(2-methyipyrrohidine-1-carbonyijthiazole-2-carboxamide
{Intermediate 15/1) in place of N-(Z-hydroxy-Z-methylpropyl)-d-(hydroxymethylithiazole-2-
carboxamide and 2-{4-bromo-3-fluorophenyi)-1,1,1,3,3,3-hexafluoropropan-2-0l  (Intermediate
4/4) in place of 2-{4-bromo-3-{(diffucromethylphenyii-1,1,1,3.3,3-hexafluoropropan-2-ol. 'H
NMR (CDCls, 400 MHz, mixture of rotamers): ¢ ppm 7.94-7.51 (m, 4H), 4.33-3.24 {m, SH},
1.96-1.78 (m, 4H), 1.31 (m, 6H), 1.28-0.96 (m, 3H). MS (EST): mv/z 572.1 [M+H]"

Fxample 17: Step a
($)-N-(G-amino-2,2-dimethyl-3-oxopropyi)-5-(2,3-dicklore-4-(1,1,1,3,3 3-hexafluoro-2-

hydroxypropan-2-viphenyi-4-(Z-methyipiperidine-1-carbonyvlithiazole-2-carboxamide

FZNJKL/\ /L\/ OH
CFy

4 \ 4 or.

¢
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The title compound was prepared as described for Example 1 using 2-((3-amino-2,2-dimethyl-3-
oxopropylicarbamoyl-5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
yvhphenylithiazole-4-carboxylic acid (Intermacdiate 22} in place of 2-({3-amino-2,2-dimethyl-3-
oxopropyhcarbamoyhy-5-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yhnaphthalen- 1 -

yijthiazole-4-carboxylic acid and (5)-2-methylpiperidine in place of 4-methylpiperidine.

Example 17: Step b
{(&)-N-2-Cyane-I-methyipropyl)-5-(2,3-dichloro-4-(1,1,1.3,3,3-hexafluoro-2-

hydroxypropas-Z-vhphenyh-4-(2-methylpiperidine-1-carbonylthiazole-2-carboxamide

To a sohution of (8)-N-(3-amino-2,2-dimethyl-3-oxopropyt}-5-{2,3-dichloro-4-{1,1,1,3,3,3-
hexafluore-2-hydroxypropan-2-ylphenyl-4-(2-methylpiperidine- 1 ~carbonylithiazole-2-

carboxamide {168 mg, 0.253 mmol, Example 17, step a} in dry DCM (10 mL) was added TFAA
(106 mg, 0.505 mmol} at ¢ °C and the mixture was stirred at this temperature for I h. The
mixture was guenched with water and extracted with DCM three times. The combined organic
lavers were washed with brine, dried over anhyvdrous Na SOy, filtered and concentrated 1o

dryness to give the title compound as yellow solid.

Fxample 17: Step ¢
(53-N-(3-Amino-3-(hydroxyiming)-2,2-dimethylpropy}-5-2,3-dichlore-4-(1,1,1,3,3,3-
hexafluore-2-hydroxypropan-2-yvi)phenyi}-4-(2-methyipiperidine-i-carbonyl}thiszole-2-

carboxamide
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A solution  of  (S)-N-(Z-cyano-Z-methyipropyh-5-(2,3-dichloro~-4-(1,1,1,3,3,3-hexafluore-2-
hydroxypropan-2-vhphenyl}-4-(Z-methylpiperiding- 1 -carbonyljthiazole-2-carboxamide {152 mg,
.24 mmol, Example 17, step b), NaOFEt (49 mg, 8.72 mmol) and hydroxylamine hydrochloride
{25 mg, 0.36 mmol) in EtOH (5 mL) was stirred at 65 °C overnight. Water was added and the
mixture was extracted with EtOAc. The combined organic layers were washed with brine, dried
over anhydrous Na S04 and filtered. The filtrate was concentrated to dryness to give the title

compound as a white solid.

Example 17
{8)-5-2.3-Dichiore-4-(1,1,1,3,3,3-hexafluorc-2-hydroxypropan-2-vyDphenyi}- V- Z-methyi-2-
(5-0x0-4,5-dihyvdre-1,2,4-oxadiazel-3-vijpropyi}-4-(Z-methyipiperidine-1-carbonyijthiazole-

Z-carboxamide

A solution  of  {(8)-N-(3-amino-3-(hvdroxyimine)-2,2-dimethylpropyl}-5-(2,3-dichioro-4-
{1,1,1,3,3 3-hexatfluoro-2-hydroxypropan-2-yhphenvi}-4-(2-methyipiperidine-1-

carbonylijthiazole-2Z-carboxamide (122 mg, .18 mmaol, Example 17, step ¢}, NaOEt (61 mg, .90
mmol), CD (156 mg, .90 mmol} in EtOH (4 mL) was stured at 70 °C for 72 h. Water was
added and the mixture was extracted with EtOAc. The combined organic layers were washed
with brine, dried over anhydrous Na,SQy, filtered and concentrated. The residue was purified by

prep-HPLC to give the title compound as white solid. "H NMR (CD:0D, 400 MHz): & ppm
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8.04-7.84 (m, 1H)}, 7.60-7.56 (m, 1H), 4.79-3.48 {m, 4H), 3.15-2.88 {(m, tH), 1.70-1.51 {(m, 4H),
1.45-1.03 (m, 11H). MS (ESI): m/z 704.0 [M+H]".

Example 18
($)3-5-(6-(1,1,1,3,3,3-Hexafluors-2-hydroxypropan-2-vi}-4-(frifluoromethypyridin-3-yi}-/V-
{(Z-hydroxy-Z-methyipropyh-4-(Z-methyipyrrolidine-1-carbonylthiazele-2-carboxamide

O

To an oven-dried vial was added {S5)-N-(2-hydroxy-2-methylpropyl}-4-(Z-methylpyrrolidine-1-
carbonyijthiazole-Z-carboxamide (87 mg, .28 mmol, Intermediate 15/1}, 2-{5-bromo-4-
(triffnoromethvlpyridin-2-yi)-1,1,1,3,3,3-hexaftuoropropan-2-ot - (100 wmwg, 0.26 mmol,
Intermediate 23}, PA{OAch (9 mg, 0.038 mmol), 2-dicyelohexyiphosphine-2',6'-di-i-propoxy-
{,1-biphenyl (RuPhos, 18 mg, 8.038 mmol}, pivalic acid {(14.5 mg, 8.1 mmol} and K,CO; (60
mg, 0.43 mmol). The vial was placed under Ny, then butyronitrile (1.6 mL, bubbled with N, for |
hour} was added and the resulting mixture stirred at 120 °C for 17 h. The mixture was cooled to
rt, filtered through Celite”, washed with EtOAc and the organics were concentrated to dryness.
To the crmude residue was added Z-dicyclohexylphosphino-2'.6'-di-i-propoxy-1,1"-biphenyl
{RuPhos, 18 mg, 0.038 mmol), pivalic acid {(10.5 mg, 8.1 mmol}, K,CO5 (60 mg, .43 mmol)
and butyronitrile (1.6 mL}. The mixture was sparged with N; for 30 minutes, then P OAc), (9
mg, 0.038 mmol} was added and the mixture sparged with N for 2 minutes. The mixture was
stirred at 120 °C for 16 h then was cooled to rt, quenched with water (15 mL), then extracted
with EtOAc (2 x 20 mL). The organics were combined, washed with brine, dried over NaySOy,
filtered and concentrated to dryness. The residue was purified by prep-HPLC to provide the title
compound as a croam-colored solid. "TH NMR (CDCL, 400 MHz) § ppm 8.90-8.84 (m, 1H), 8.03
(s, 1H}, 7.61-7.51 {m, 1H), 6.71 {(brs, 1H), 4.73-4.14 {m, 1H), 3.76-3.46 {(m, 4H), 2.10-1.70 {1,
41}, 1.64-1.50 (m, 1H), 1.34 (s, 611}, 1.20(d, J= 6.3 Hz, 3H). MS (ESI): nvz 623.0 [M+H]"

Example 18/1
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($)3-5-(6-(1,1,1,3,3,3-Hexafluors-2-hydroxypropan-2-vi}-4-(frifluoromethypyridin-3-yi}-/V-
{Z-hydroxy-2-methyipropyh-4-(2-methyipiperidine-i-carbonylithiazole-2-carboxamide
Q FC

R Vg

R Wan Wann:i
The title compound was prepared using the procedure described for Example 1§, using (5)-N-(2-
hydroxy-2-methylpropyh)-4-(2-methylpiperidine- 1 ~carbonyiithiazole-2-carboxaride
{Intermediate 15/3} in place of {S)-N-(Z-hydroxy-2-methylpropyl}-4-(Z-methyipyrrolidine-1 -
carbonyithiazole-2-carboxamide. 'H NMR {CDCl, 500 MHz) 3 ppm 8.98-8.91 (m, 1H), 8.05 (s,
1H), 7.63-7.55 {m, 1H}, 4.84-4.33 {m, 1H}, 4.12-4.04 {m, 0.5H), 3.51-3.48 (m, 2H), 3.08-2.76
{m, 1H), 2.58-2.4& (m, 0.5H), 1.87-1.43 {(m, 7TH}, 1.33 (s, 6H), 1.31-1.24 {m, 2H), 1.11-1.02 (m,
2H). MS (EST): m/z 636.9 [M+H]".

Example 18/2
4-{4-Fluoropiperidine-{-carbonyD-5-(6-(1,1,1,3,.3,3-hexafluors-2-hyvdroxypropan-2-vi}-4-

(triflsoromethyhpyridin-3-vi-N-(2-hydroxy-2-methyipropylithiazole-2-carboxamide

HQ‘»/\ /U\T’ CF,
| OH
Y/
N \ N CF,
()

F

O

The titie compound was prepared using the procedure described for Example 1S, using 4-(4-
fluoropiperidine- 1 -carbonyl}-N-(2-hydroxy-Z-methyipropyipthiazole-2-carboxamide
(Intermediate 6/1) in place of {S)-N-(Z-hvdroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-
carbonyijthiazole-2-carboxamide. "H NMR {(CDClL, 500 MHz) 5 ppm 891 (5, 1H}, 8.05 (s, 1H),
7.61 - 754 {m, 1H), 6.67 {brs, 1H), 3.9 -3.89 {m, 1H}, 3.66 - 3.58 (m, 2H), 3.51 (4, / = 6.3 Hz,
2H), 3.50-3.44 {m, 1H), 1.97-1.75 (m, 4H), 1.35 {5, 6H}, 497-4.82 {m, 1H). MS (ESI}): wm/z
641.0 [M+H]".
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Example 18/3
{(3-8-(6-(1,1,1,3,3,3-Hexaflnoro-2-hydroxypropan-2-yi}-4-methylpyridin-3-y-V-(2-

hvdroxy-2-methyipropyh-4-(C-methyvipyrrolidine-1-carbonyijthiazole-2-carboxamide

The titie compound was prepared using the procedure described for Example I8, using 2-(5-
bromo-4-methyipyridin-2-y1}-1,1,1,3,3,3-hexafluoropropan-2-of (Intermediate 23/1) in place of
2-(S-bromo-4-(trifluoromethylipyridin-2-yi)-1,1,1,3,3,3-hexatluoropropan-2-ol. 'H NMR
{CDChH, 5300 MHz) 6 8.70 (s, 1H), 7.66-7.60 {m, 1H), 7.55-7.47 (m, 1H}, 4.47-4.40 (m, 1H),
3.83-3.72 (m, 1H), 3.49-3.45 (m, 2H}, 3.30-3.12 {m, 2H), 2.61-2.59 (m, 3H), 2.14-2.10 (m, 2H},
1.93-1.88 {m, 1H}, 1.85-1.77 (m, 1H), 1.68-1.62 {(m, 1H), 1.41-1.39 {m, 2H), 1.31 (s, 6H}, 0.90
(d, /= 6.5 Hz, 1H). MS (ESI): n/z 569.0 [M+H} .

Example 19
{(8)-8-(4-(L,1,1,3.3,3-Hexafluoro-2-hyvdroxypropan-2-y)-2-methyipheavi}-N-(2-hydroxy-2-

methyipropyvl)-4-C-methyipyrrolidine-1-carbonyijthiazole-2-carboxamide

To an oven-dried vial was added {S)-N-(2-hydroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-
carbonylijthiazole-2-carboxamide (92 mg, 0.3 mmol, Intermediate 15/1}), 2-{(4-bromo-3-
methylphenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (100 mg, 0.3 mmol, Intermediate 3/2), pivalic
acid (12 mg, .12 mmol), KoCO: (164 mg, 1.19 mmol) and butyronitrile (sparged with N, for 1
hour). The mixture was sparged with N, for 30 minutes, then bis(tri-fers-
butylphosphine)palladium®) (15 mg, 0.03 mmol} was added and the mixture sparged with Ny

for an additional 2 minutes. The resulting mixture was stirred at 100 °C for 16.5 h, cooled to 1t
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and quenched by the addition of water (15 mL}. The mixture was extracted with EtOAc (2 x 20
mb} and the combined organic layers were washed with brine, dried over anhydrous Na,SOy,
filtered and concentrated to dryness. The residue was purified by prep-HPLC and the product
fractions concentrated to dryness. The residuc was partitioned between saturated aqueous
NaHCO; (15 mL) and DCM (15 mL), and the agucous further extracted with DCM (15 mb). The
organic layers were combined, dried over anhydrous NapSOy4, filiered and concentrated to
dryness to provide the title compound as a yellow foam. 'H NMR (CDCh, 300 MHz) § 7.67—
7.60 {m, 2H), 7.59-7.54 {(m, 1H), 7.44-7.40 {m, 1H), 4.25-4.18 {(m, 1H)}, 4.14-3.87 (m, iH),
3.57-3.03 {m, 4H), 2.40-2.36 (m, 3H), 2.16-1.86 (m, 2H), 1.79-1.72 (m, 1H), 1.67-1.62 (m,
tH), 147-1.39 (m, 1H), 131 (s, 6H), 112 (d, J =63 He, 2H), 0.97 (d, 7= 6.4 Hz, 1H). MS
(EST): m/z 568.0 [IM+H] .

Example 19/1
{¥}-5-(4-(1,1,1,3,3.3-Hexafluore-2-hydroxypropan-2-vi-Z-methyiphenyl-N-{Z-hydroxy-2-

methyipropyl)-4-(2-methylpyrrolidine-1-carbonyljthiazole-2-carboxamide

The title compound was prepared using the procedure described for Example 19, using (R)}-N-(2-
hydroxy-2-methylpropyl)-4~( 2-methylpyrrolidine-~ 1 ~carbonyljthiazole-2-carboxamide
{(Intermediate 15/2) in place of {(S)-N-(2-hydroxy-2-methylpropyl-4-(2-methylpyrrolidine-i-
carbonylthiazole-2-carboxarnide. "H NMR (CDCls, 500 MHz) & 7.67-7.59 (m, 2H), 7.59-7.54
(m, 1H}, 7.46-7.42 (m, 1H), 4.24-3.88 {(m, 1H), 3.55-3.06 (o, 4H), 2.41-2.37 (v, 3H), 2.02-1 .88
{m, 2H), 1.79-1.71 {m, 1H), 1.68-1.60 (m, 1H), 148-1.38 (m, 1H)}, 1.32 (s, 6H), 1.13(d, 7= 6.3
Hz, 2H), 0.98 (d, J= 6.5 Hz, 1H). MS (ESI): nvz 568.0 [M+H]'.

Example 19/2
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$3-5-(4-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-vi}-2-methyiphenyi-N-{{1-

hyvdroxycyclobutyhmethyl-4-(2-methyipyrrolidine-1-carbonyljthiazole-2-carboxamide

The title compound was prepared using the procedure described for Example 19, using (S)}-N-({1-
hydroxyeyclobutylimethyl}-4-(2-methylpyrrolidine- 1 ~carbonythiazole-2-carboxamide
(Intermediate 28) in place of {S)-N-(Z-hydroxy-2-methylpropyl}-4-(Z-methyipyrrolidine-1-
carbony!thiazole-2-carhoxamide. 'H NMR (CDCL, 500 MHz) § 7.74-7.63 (m, 2H), 7.59-7.53
(m, 1H}, 7.42-7.37 (m, 1H}, 5.04-4.90 {(m, 1H), 4.24-4.16 (m, 1H), 3.92-3.47 (m, 3H), 3.23-3.01
{m, 2H}, 2.38-2.35 (m, 3H), 2.1&-2.06 (m, 4H), 2.00-1.86 {m, 1H}, 1.81-1.72 {m, 2H), 1.66-1.51
(m, 2H}, 1.46-1.38 {m, 1H), 1.11 {d, J =63 Hz, 2H), 0.96 {d, J = 6.4 Hz, 1H}. MS (ESI} m/z
580.0 [M+H]"

Fxample 20
(53-5-(4-(1,1,1,.3,3 3-Hexafluoro-2-hydroxypropan-2-vi-2-(irifluoromethoxy)phenyh-N-(2-

hydroxy-2-methyipropyl-4-(2-methyipyrrolidine-{-carbonylthiazole-2-carboxamide

O
HO ] -
,,\T’\N)’\rs D= CFs

] )
HNW OH

CFs
=0
N
SN
To an oven-dried vial was added {S5)-N-(2-hydroxy-2-methylpropyl}-4-(Z-methylpyrrolidine-1-
carbonyijthiazole-Z-carboxamide (82 mg, .26 mmol, Intermediate 15/1}, 2-{4-bromo-3-
(triffnoromethoxyiphenviy-1,1,1,3,3,3-hexafluoropropan-2-01 (110 mg, 0.26 mmol, Intermediate
471y, PA(OAc) (12 mg, 8.052 mmol), tricyclohexyiphosphonium tetrafluorcborate (19 mg, 0.052
mmol}, pivalic acid (3.5 mg, 0.034 mmol) and K,CO; (72.5 mg, 8.52 mumol}. The vial placed

under Ny, then DMA (1.6 mL) was added and the resulting mixture was stirred at 100 °C for 14.5
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h. The mixture was cooled to rt, filtered through Celite™ and washed with EtOAc and the
organics were concentrated to dryness. The residue was resubjected to the reaction conditions.
To the residuc was added tricyclohexylphosphonium tetrafivoroborate (19 mg, 0.052 mmol),
pivalic acid (3.5 mg, 0.034 mmol) and K,CO3 (72.5 mg, 0.52 mmol). The vial was palced under
Ny, then DMA (1.6 mL) was added and the resulting mixture was stirred at 100 °C for 16 h, then
cooled to rt, quenched with water (15 mL), then extracted with EtOAc (2 x 20 mb). The
combined organics were washed with brine, dried over NaySO4, filtered and concentrated to
dryness. The residue was purified by prep-HPLC followed by FCC on silica gel (0-3%
MeOH/DCM) to provide the title compound as a light yellow oil. 'H NMR (CDCl, 500 MHz) 3
ppm 7.74 (s, 1H}, 7.68-7.58 (u, 3H), 5.27-5.19 {(m, 1H), 4.32-4.01 {m, 1H), 3.63-3.36 (m, 4H),
2.09-2.01 {(m, 2H), 1.93-1.75 (m, 2H), 1.59-1.53 (m, 1H), 1.33-1.30 (m, 6H), 1.26 (d, /= 6.2 Hz,
2H), 1.02 (d, J= 6.4 Hz, 1H). MS (EST): my/z 638.0 [M+H]",

Example 21
{($)1-4-{4,4-Difluoro-2-methylpyrrolidine-1-carbenyi-5-{4-(1,1,1,3.3,3-hexafluore-2-
hydroxypropan-2-yh-2-methylphenyh-N-(2-hyvdroxy-2-methylpropylithiazole-2-

carboxamide

O
HO 1
w4 o

To an oven-dried vial was added {S)-4-(44-difluoro-2-methylpyrrolidine-1-carbonyl}-N-{2-
hydroxy-2-methylpropylithiazole-2-carboxamide (113 mg, §.33 mmol, Intermediate 15/5), 2-(4-
bromo-3-methyiphenyl)-1,1,1.3,3, 3-hexafluoropropan-2-0l {100 mg, 0.3 mmol, Intermediate
3/2y, PA{OCAch (13 mg, 0.059 mmol}, di-(i-adamantyi}-N-butyphosphine (22.4 mg, 0.059
mmol), pivalic acid {12 mg, (.12 mmol} and K,CO; (164 mg, 1.19 mmol). The vial was placed
under N, then DMA (1.9 mL) was added and the resulting mixture stivved at 100 °C for 16 h
The mixture was cooled to rt, filtered through Celite” and washed with EtOAc and the organics
were concentrated to dryness. The residue was resubjected to the reaction conditions, To the

residuc was added PA(OAc), (13 mg, 0.059 nunol}, di-(1-adamanty}-N-butyphosphine (22.4 mg,
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$0.059 mmol}, pivalic acid (12 mg, (.12 mmol} and KOO (164 mg, 1.19 mmol}. The vial was
placed under N2, then DMA (1.9 mL) was added and the resulting mixture was stirred at 100 °C
for 17.5 h. The reaction mixture was cooled to rt, quenched with water, then extracted with
EtOAc (15 mL). The agucous was further extracted with EtOCAc (20 mbL}. The organics were
then combined, washed with brine, dried over Na)5Qy, filiered and concentrated to dryness. The
residuc was purified by prep-HPLC followed by FCC on silica gel (EtOAC/DCM §-70%) to
provide the title compound as a clear colorless oil. "H NMR (CDCly, 500 MHz) & 7.68-7.64 (m,
1H), 7.61-7.55 (m, 2H), 7.38 (d, J = 83 Hz, IH), 4.55-4.34 {m, 1H), 4.07-3.66 (m, 2H), 3.55-
342 (m, 2H), 2.60-2.45 (m, 1H), 2.35-2.32 (m, 3H), 1.62-1.59 {m, 3H), 1.34-1.31 {(m, 6H), 1.29
(d,.7= 6.5 Hz, 2H), 117 (d, J= 6.5 Hz, 1H). MS (E8I): m/z 604.0 [M+H]".

Example 21/1
(-5-2,3-Difluoro-4~(1,1,1,3,3, 3-hexaflivoro-2-hydrosypropan-2-ypheayh-N-C2-hyvdroxy-

Z-methyipropyh-4-Q-methylpyrrolidine~-i~carbonylthiazole-2-carboxamide

HC

The title compound was prepared using the procedure described for Example 21, using (S)-N-(2-
hydroxy-2-methylpropyh-4-(2-methylpyrrolidine-1-carbonylithiazole-2-carboxamide

(Intermediate  15/1) i place of (8)-4-(4.4-difluoro-2-methylpyrrolidine- 1 -carbonyl)-N-(2-
hydroxy-2-methyipropybthiazole-2-carboxamide and 2-{4-bromo-2,3-difluorophenyl)-
1,1,1,3,3,3-hexaftuoropropan-2-ol {Intermediate 3/3) in place of 2-(4-bromo-3-methylphenyl}y-
1,1,1,3.3,3-hexafluoropropan-2-0l. 'H NMR {CDCl, 400 MHz) 8 ppm 7.65-7.52 (s, 2H), 7.41-
7.32 {m, [H}, 542 (s, 1H}, 4.37-4.09 (m, 1H), 3.71-3.34 (m, 4H), 2.14-1.77 (m, 4H), 1.31 (s,
6H), 1.29 (d, /= 6.3 Hz, 2H), 1.02(d, J = 6.5 Hz, 1H). M8 (ESI): mvz 590.1 [M+H]',

Example 21/2
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($)3-5-(4-(1,1,1,3,3,3-Hexafluors-2-hydroxypropan-2-vi}-2-methyipheny}-N-(2-hydroxy-2-

methvipropyl-4-(2-methyipiperidine-1-carbenyijthiazele-2-carboxamide

The title corapound was prepared using the procedure described for Example 21, using (5)-N-(2-
hydroxy-2-methyipropyi-4-(2-methylpiperidine-1-carbonyhthiazole-2-carboxamide
(Intermediate  15/3) i place of (§3-4-(4.4-difluore-2-methylpyrrolidine-~1~carbony!}-N-(2-
hydroxy-2-methylpropyDthiazole-2-carboxamide. "H NMR (CDCls, S00 MHz) § 7.72-7.65 (m,
2H), 7.62-7.57 (wo, 1H), 7.46-7.39 (m, 1H), 4.89-4.41 (m, 1H), 440 (s, 1H), 3.76-3.15 {m, 3H),
2.82-2.69 {m, iH}, 2.40 (s, 3H), 2.24-2.16 {m, 1H), 1.63-1.61 {m, 3H), 1.49-1.36 (m, 3H), 1.31
(s, 6H), 1.01 (d, J = 6.9 Fz, 3H). MS (ESI): m/z 582.0 [M+H]".

Example 21/3
4-{7-Azabicyelo]2.2.  {heptane-T-carbony}-5-(4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-

yi-2-methyiphenyli-NV-(2-hydroxy-Z-methyipropyhthiazele-2-carboxamide

O (l:)

-6

' L CF,

N O
A

The title compound was prepared using the procedure described for Example 21, using 4-(7-
azabicyclo{2.2. 1 fheptane-7-carbony -N-{2-hydroxy-2-methylpropyijthiazole-2Z-carboxamide
{Intermediate  15/4) i place of (8)-4-{44-difluoro-2-methylpyrrolidine-1-carbonyl}-N-(2-
hydroxy-2-methylpropyDithiazole-2-carboxamide. 'H NMR (CDCl, 500 MHz) & 7.74-7.69 (m,
tH}, 7.68-7.65 (m, 1H), 7.62-7.58 (m, 1H), 743 (d, /= 82 Hz, 1H), 4.68-4.61 (m, 2H), 3.81-
375 {m, 18}, 347 (d, /=64 Hz, 2H}, 2.40 (s, 3H), 2.30 (s, 1H}, 1.66-1.65 {(m, 3H), 1.40-1.33
(m, 2H), 1.31 (s, 6H}, 1.24-1.20 (m, 1H}, 1.11-1.00 (m, 2H}. MS (ESI): m/z 580.0 [M+H] .

Example 22
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§-(4-Cyanopiperidine-1-carbonyl}-5-C-(diflusromethyi}-4-(1,1,1,3,3,3-hexatluore-2-

hyvdroxypropan-2-yhpheny-N-C2-hydroxy-Z-methyipropyiithiazole-2-carboxamide

The title compound was prepared as described in Intermediate 14, final step using 5-(2-
(diftuoromethyi}-4-(1,1,1,3,3 3-hexafiuvoro-2-hydroxypropan-2-ylphenyl}-2-{((2-hydroxy-2-~
methylpropylicarbamoyljthiazole-d-carboxvlic acid (Intermediate 21) in place of 5+(2.3-
dichloro-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yhphenyly-2-(cthoxyearbonylithiazole-4-
carboxylic acid and piperiding-4-carbonitrile in place of (§)-4,4-difluoro-2-methvipyrrolidine
hydrochloride. 'H NMR (CDCls, 300 MHz): 8 ppm 8.10 (s, 1H), 7.90 (d, J = 9.6 Hz, 1H), 7.60-
7.54 {m, 2H), 6.79 {t, /= 549 Hz, 1H), 442 (5, 1H), 3.76-3.38 (m, 6H}, 2.83 (¢, /= 5.6 Hz, 1H),
1.82-1.60 (m, 4H), 1.33 (s, 6H). MS (ESI): nv/z 629.1 [M+H]"

Example 22/1
{({}-5-2-(Difluoremethy)-4-(1,1,1,3,3 . 3-hexafluore-2-hydroxypropan-2-ylphenyl-N-(2-
hvdroxy-2-methyipropyl-4-C-(bvdroxymethyhpyrrolidine-i-carbonyi)thiazole-2-
carboxamide
HO G F
X\ﬁ J{}ﬂs F

P e

C ;? )\\‘ o CF4

J

The title compound was prepared as described in Intermediate 14, final step using 5-(2-
{difluoromethyl}-4-(1,1,1,3,3 3-hexafluoro-2-hydroxypropan-2-yDpheny}-2~{((2-hydroxy-2-
methylpropylicarbamoyi}thiazole-d-carboxvlic acid (Intermediate 21} i place of 5-(2,3-
dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yHphenyly-2 -(cthoxyecarbonylythiazole-4-
carboxylic acid and (R}-pyrrolidin-2-vlimethano! in place of (§3-4,4-difluoro-2-methyipyrrolidine

hydrochloride. "H NMR (CDCls, 300 MHz, mixture of rotamers): 8 ppra 8.07 (s, 1H), 7.92-7.85
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(m, 1H), 7.66-7.62 (m, 1H), 7.51-7.42 (m, 1H), 6.72 {t, /=549 Hz, 1H}, 5.94 {br s, 1H), 4.59-
1.58 {m, 13H), 1.31 (s, 6H). MS (BST): m/z 620.1 [M+H]".

Example 23
(5)-5-{(4-{1,1,1,3,3 . 3-hexaBluore-Z-hydroxypropan-2-vi)-2-methoxyphenyh-N-2-hydroxy-2-

methvipropyl-4-(2-methyipiperidine-1-carbenyijthiazele-2-carboxamide

The title compound was prepared as described in Example 158/2, using 2-(4-bromo-3-
methoxyphenyly-1,1,1,3,3,3-hexaflucropropan-2-ol in place of 2-{4-bromo-3-
(diftuoromethylphenyly-1,1,1,3,3, 3-hexafluoropropan-2-0l and 2-(4-bromo-3-methoxyphenyl)-
1,1,1,3,3,3-hexafluoropropan-2-ol in place of 2-{4-bromo-3-(diftucromethyliphenyi}-1,1,1,3,3,3-
hexafluoropropan-2-ol. "H NMR (400 MHz, CDCl3) 8 7.72-7.67 {m, 1H), 7.58-7.53 {m, 1H},
7.41-7.37 (m, 1H), 7.34 (4, J = 8.3 Hz, 1H), 4.95 (s, 0.5H), 4.66 (s, 1H), 454-4.51 {m, 0.5H),
3.91 (s, 3H}), 3.71-3.64 (m, (.5H}, 346 (4, J= 6.4 Hz, 2H), 3.17 (4, /= 13.7 Hz, 0.5H), 2.82-2.75
{m, 1H), 2.35 (s, 0.5H), 2.31 {s, 0.5H), 1.68-1.41 (m, 4H}, 1.32-1.18 (m, 7H}, 1.13(d, /= 7.0 Hz,
1.5H), 1.04-0.90 (m, 1.5H), 0.86-0.74 (m, (.5H), (.65-0.53 (m, 0.5H). MS {ESI): m/z 598.2
IVHHT

Example 24

{(S)-4-(4 4-difluoro-2~-methylpyrrolidine-1-carbonyH-5-(4-(1,1.1,3.3,3-hexafluoroe-2-
hydroxypropan-2-yh-2-methoxyphenyh-N-(Z-hydroxy-2-methyipropylthiazole-2-

carboxamide
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The title compound was prepared as described 1 Example 1572, using (8)-4-(4,4-difluoro-2-
methylpyrrolidine-1-carbony}-N-(2-hydroxy-2-methvipropylithiazole-2-carboxamide in place of
(8}-N-(2-bydroxy-2-methvipropyl-4-(2-methylpiperidine- 1 -carbonylthiazole-2-carboxamide
and 2-{(4-bromo-3-methoxyphenyli}-1,1,1,3,3,3-hexaftuoropropan-2-0l in place of 2-{(4-bromo-3-
(diftuoromethyliphenyl)-1,1,1,3,3, 3-hexafluoropropan-2-0l. 'H NMR (400 MHz, CDCl3) § 7.60
{t, /= 6.3 Hz, 1H}, 7.52-747 (m, tH), 7.39-7.31 (m, 2H}, 4.59-4.51 {m, 1H), 4.32 {s, IH}, 3.90-
3.88 {m, 3H)}, 3.77-3.57 (m, 2H), 3.54-3.39 (m, 2H), 2.64-2.47 {(m, 1H}, 2.14-1.96 (m, 2H), 1.38
{d, 7= 64 Hz, 2H), 1.31 (d, J = 2.6 Hz, 6H), 1.07 (4, J = 6.6 Hz, 1H). MS (ESI): m/z 620.05
IMAHT .

The compounds of Example 25-45 can be made according to the procedures described below,

Example 258: Step a

Ethyl 5-{Z-{difluoromethyl}-4-(1,1,1,3,3.3-hexaflnore-Z-hydroxypropan-2-yi)phenyi}-4-

{(hvdroxymethyijthiazele-2-carbexyiate
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The title compound can be prepared as described in Intermediate 14, step b, using 2-(4-bromo-3-
{diftuoromethyljphenvi)-1,1,1,3,3,3-hexafluoropropan-2-of {Intermediate 18) in place of 2-(4-

bromo-2,3-dichlorophenyl}-1,1,1,3,3,3-hexafluoropropan-2-ol.

Example 258

trans-3-(8-2-(Difluoromethy}-4-{1,1,1.3,3 3-hexafluore-2-hydroxypropan-2-yhphenyi}-4-

({5 2-methylpyrrofdine-{-carbonythiazele-2-carboxamidoicyclobutanecarboxyle acid

’F
»’)w,,NJK]/s CF;
H g y: OH

CF,

HOOC

O
(I~
The title compound can be prepared as described in Example 12, using in step a ethyl 5-(2-
(diftuoromethyi}-4-(1,1,1,3,3 3-hexafivoro-2-hydroxypropan-2-yi}phenyi}-4-
{hydroxyvmethyhthiazole-2-carboxvlate (Example 25, step a} in place of ethyl 5«2 3-dichlore-4-
(1,1,1,3,3,3-bexafluoro-2-hydroxypropan-2-yipheny}-4-(hydroxymethylithiazole-2-carboxylate
and in step d (S)-2-methylpyrrolidine i place of  ethyl«(2,2,2-trifluoro-cthyl}-amine

hydrochloride.

Example 26: Step a

N-{trans-3-Hydroxyeyclobutyl-4-((8)-2-methyipyrrolidine-1-carbonyjthiazole-2-

carboxamide

[
(]
~d
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i‘*:Q/:,,, CX\ O
S
Ho \%
A
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The title compound can be prepared as described in Intermediate 15, using in step a (5)-2-

methylpyrroliding in place of (5)-4 4-difluoro-2-methylpyrrolidine hydrochloride and in the final

step trans-3-aminocyclobutanol in place of (3R, 55)-piperidine-3,5-diol hydrochloride.

Example 26

5-2-(Diftuoromethyl)-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yhphenyi-N-{frarns-3-

hydroxycyclobutyl-4-((3)-2-methyipyrroliding-1-carbonylthiazole-2-carboxamide

HO,,,

The title compound can be prepared as described in Example 15, using N-(wrans-3-
hydroxycyelobutyl)-4-((S)-2-methyipyrrolidine-t -carbonylthiazole-2-carboxamide (Example 26,
step ay in place of  (S)-N-(2-hydroxy-2-methylpropyl}-4-(2-methyipyrrolidine-1-

carbonylijthiazole-2-carboxamide.

Example 27: Step a

{(8)-Methyi 2. 2-dimethyb-3-(d-C-methyipyrrolidine-1-carbonyhthiazole-2-

carboxamido)propanoate


lobuta.no
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O
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7N
S
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The title compound can be prepared as described in Intermediate 15, using in step a (8)-2-
methylpyrrolidine in place of (§)-4.4-diftuoro-2-methylpyrrolidine hydrochloride and in the final

step  toethyl  3-amuino-22-dimethylpropancate i place  of (3R, 55)-piperidine-3,5-diol

hydrochloride.

Example 27: Step b

($)-Methyl 3-(5-2-(difluoromethyl-4-(1,1,1,3,3,3-hexalluore-2-hydroxypropan-2-
viiphenyl-4-(2-methyipyrrolidine-1-carbonyljthiazole-Z-carboxamide)-2,2-

dimethyipropanoate

E_‘.‘
& F
HoG 7N /s
CF,
O

The title compound can be prepared as described in Example 15, using (Sy-methyl 2,2-dimethyl-
3-(4-(2-methylpyrrohidine-1-carbonyljthiazole-2-carboxamido)propancate {(Example 27, step a)
in place of {(S}PN-(2-hydroxy-2-methylpropy-4-(2-methylpyreoliding- [ -carbonyljthiazole-2-

carhoxamde.

Example 27
($-3-(5-2-(Difluoromethy}-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-yhphenyi-4-(2-
methvipyrrolidine-1-carbonybthiazole-2-carboxamido}-2,2-dimethylpropansic acid

i59
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F
HOOC NJ\/S _— CF,
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The titie compound can be prepared as described in Example 12, using in the final step (5)-

methyl  3-(5-(2-(difleoromethyl}-4-(1,1,1,3.3,3-hexafluoro-2- h‘adrox‘vpmparﬁ 2-yhphenyl}-4-(2-

methylpyrrolidine-1-carbonylithiazole-2-carboxamido}-2,2-dimethyipropancate  (Example 27,

step b) in place of rmns-methyl 3-(5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-
viyphenyl}-4-(cthyl{2,2 2-trifluorocthyljcarbamoyl thiazole-2-carboxamido jeyelobutane-

carboxylate

Fxample 28: Step a

&-N-(1,1-Dioxidothictan-3-yD-4-(C-methylpyrrolidine-1-carbonyvlthiazole-2-carboxamide

%
BN J}
/'-::
Cﬁ:
The title compound can be prepared as described in Intermediate 15, using in step a (8)-2-

methylpyrrolidine in place of (§)-4.4-diftuoro-2-methylpyrrolidine hydrochloride and in the final

step 3-aminothictane 1,1 -dioxide in place of (3R, 55} -piperidine-3,5-diol hydrochloride.

Example 28

{(3)-5-C-(Difluoromethy-4-(1,1,1,3.3,3-hexattusro-2-hyvdroxypropan-2-yhphenyh-V-(1,1-

disxidothietan-3-vi}-4-2-methylpyrrolidine-{-carbonylthiazole-2-carboxamide

160
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The utle compound can be prepared as described in Example 15, using (5:-N-(1,1-
dioxidothictan-3-yh-4-(2-methylpyrrolidine-1-carbonyljthiazole-2-carboxamide  (Example 28,
step @y in place  of  {S)-N-(Z-hydroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-

carbonyijthiazole-2-carboxamide.

Example 29

{(3)-5-C-(Difluoromethy-4-(1,1,1,3.3,3-hexattuoro-2-hyvdroxypropan-2-yhphenyD-V-((1-

byvdroxveyclobatyhimethvl-4-(2-methyipyrrolidine-1-carbonylthiazole-2-carboxamide

The title corpound can be prepared using the procedure described for Example 19, using (5)-M-
{{1-hydroxycyclobutylimethyl}-4-(2-methylpyrrolidine- 1 -carbonyithiazole-2-carboxamide

{Intermediate 28} in place of (S)-N-(2-hydroxy-2-racthylpropyl}-4-(2-methylpyrrolidine- i -
carbonyithiazole-2-carboxamide and 2~{(4-bromo-3-{diftluororsethyhpheonyiy-1,1,1,3,3,3-
hexatluoropropan-2-0l (Intermediate 18) wn place of 2-{(4-bromo-3-methylphenvl)-1,1,1,3,3,3-

hexafluoropropan-2-ol.

Example 30: Step a
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$-N-((3-Hydroxyoxetan-3-yhimethyh-4-C-methylpyrrolidine-1-carbonyijthiazole-2-

carboxamide

o
kozg\NJ\E s
N\f
=)

rmN

The title compound can be prepared as described in Intermediate 15, using in step a (5)-2-
methylpyrrolidine in place of (5)-4,4-difluoro-2-methylpyrrolidine hydrochloride and in the final
step 3-{aminomethyljoxetan-3-ol in place of (3R, 58} -piperidine-3,5-diol hydrochloride.

Example 30

(53-8-2-( Difluoromethy}-4-(1,1,1,3.3 3-hexafluore-2-hydroxypropan-2-yhpheny - V-((3-

hvdroxyosetan-3-viymethyl)-4-(2-methylpyvrrolidine-1-carbonylthiazole-2-carboxamide

F
9 F
HQ&\N& ....... CFs
H 0 oW OH
(@] \i \_7 CF,
@]

The title compound can be preparced as described in Example 15, using (8)-N-((3-hydroxyoxctan-
3-yhmethy-4-(2-methylpyrrolidine-1-carbonylithiazole-2-carboxamide (Example 30, step a) in
place  of  (8}-N-(2-hydroxy-2-methylpropyii-4-2-methvipyrrolidine- 1 -carbonybithiazole-2-

carboxamide.

Example 31: Step a
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($)-Methyl -({4-(Z-methyipyrrolidine-1-carbenyljthiazele-2-

carboxamidoymethyicyclopropanecarboxylate

O

E\AeO?CK/\NJj\T/S
Ho \%

The title compound can be prepared as described in Intermediate 15, using in step a (8)-2-
methylpyrrolidine in place of (§)-4.4-difluoro-2-methylpyrrolidine hydrochloride and in the final
step methyl 1-(aminomethyl)cyclopropanccarboxylate in place of (3R, 55)-piperidine-3,5-diol

hydrochloride.

Fxample 31: Step b

(5)-Methyl 1-{(3-2-(difluoromethy-4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-
yhphenyD-4-C-methylpyrrelidine--carbonvijthiazole-2-

carboxamidomethylijcyclopropanecarboxyiate

The title compound can be prepared as deseribed in Example 15, using (S)-methyl F-({(4-(2-
methylpyrrolidine-1-carbonyiithiazole-2-carboxamidoymethyheyclopropanecarboxylate
{(Example 31, step a) in place of {S)-N-(Z-hydroxy-2-methylpropyl}-4-(2-methyipyrrolidine-1 -

carbonyiithiazole-2-carboxamide.

Example 31
163
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($)3-1-{({5-2-{ Difluoromethy-4-(1,1,1,3,3, 3-hexafluore-2-hydroxypropan-2-vi)phenyi}-4-(2-

methyipyrrolidine-1-carbonyijthiazole-2-carboxamidomethylicyciopropanecarboxylic acid

F

Q F
HOLC N)YS _— CF,
22 H | OH
N? N\ 4 CF,

=0

The title compound can be prepared as described in Example 12, using in the final step (5)-
methyl  1-((5-2-{(difluoromethyl}-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yliphenyi)-4-(2-
methylpyrrolidine-1-carbonyijthiazole-2-carboxamido ymethylieyclopropanccarboxylate
{Example 31, step b} in place of rrans-methyl 3-{5-(2,3-dichloro-4-¢1,1,1,3,3,3-hexafiuoro-2-
hydroxypropan-2-vhphenyl-d-(cthyil(2,2, 2-trifluorocthyicarbamoyhthiazole-2-

carboxamidojcyclobutanc-carboxylate.

Example 32: Step a

{()-N-{(1-HydroxyeyclopropyhmethyD-4-(2-methylpyrrolidine-1-carbonyljthiazsole-2-

carboxamide

O

hog\g)kgji
&O

The title compound can be prepared as described in Intermediate 15, using in step a (8)-2-

methylpyrrolidine in place of (8)-4 . 4-difluoro-2-methylpyrrolidine hydrochloride and in the final

step [-{aminomethyl}cyclopropanol in place of (38,55} -piperidine-3,5-diol hydrochloride.

Example 32
164
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($)3-5-(Z-(Difluoromethyi}-4-(1,1,1,3,3.3-hexafluoro-2-hydroxypropan-2-yvphenyh-NV-((i-

hyvdroxycyelopropyhmethyi-4-(Z-methyvipyrrolidine-i-carbonyl)thiazele-2-carboxamide

The title compound can be prepared as deseribed in Example 15, using (S»N-{{1-
hydroxycyclopropylmethy)-4-(2-methylpyrrolidine- [ -carbonyhthiazole-2~carboxamide
{(Example 32, step a) in place of {(S)-N-(2-hydroxy-2-methylpropyl-4-(2-methylpyrrolidine-i-

carbonyiithiazole-2-carboxamide.

Example 33: Step a

4-{(&)-2-Methylpyrrolidine-1-carbonyl)-N-{frans-3-(methyisulfonylcyclobutylthiazole-2-

carboxamide
N
)
-, O
g
\/"’%N, g
H N{
G

The title comapound can be prepared as described in Intermediate 15, using in step a (5)-2-
methylpyrrolidine 1o place of (5)-4 4-difluoro-2-roethylpyrrolidine hydrochloride and in the final
step  rans-3-{methyisultfonylicyclobutanamine  in place  of (3R SS)-piperidine-3,5-diol

hydrochloride.

Example 33

165
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S8-2-(Difluoromethyi}-4-(1,1,1,3,.3,3-hexafluoro-2-hydroxypropan-2-yviiphenyij-4-(($)-2-
methvipyrrolidine-1-carbonyD-N-(¢trans-3-(methylsulfonyleyclobutyijthiazole-2-

carboxamide

00 -

N

/ S ff,,‘

The ttle compound can be prepared as described in Example 15, using 4-{{5)-2-
methylpyreolidine- -carbonyi}-N-{irans-3-(methylsulfonyleyvelobutyithiazole-2-carboxamide
{Example 33, step ay in place of (S)-N-(2-hydroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-

carbonyijthiazole-2-carboxamide.

Example 34: Step a
$)-N-((4-Hydroxy-1,1-diexidotetrabydro-2 H-thiopyran-4-ylimethyi-4-(2-

methyipyrrolidine-1-carbonybthiazele-2-carboxamide

OH

0
N’K,/S
OQQ\H Nii
s

The title compound can be prepared as described in Intermediate 15, using in step a (5)-2-
methylpyrrolidine in place of (5)-4,4-difluoro-2-methylpyrrolidine hydrochloride and in the final
step  4-{aminomethyh-4-hydroxytetrahydro-2H-thiopyran 1, 1-dioxide in place of (3R,35)-

piperidine-3,5-diol hydrochloride,

166
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Example 34

{(3)-5-C2-(DifluoromethyD-4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-yhpheny-V-{{4-
hvdroxy-1,i-dioxidotetrabhvdro-2H-thiopyran-d-yDmethyl-4-2-methyipyrrolidine-1-

carbonyi)thiazole-2-carboxamide

- F
o ] CF
AN g ., — S 3
[ N
0.8 HoW N/ OH

CF,

[44]

S

O

T

The title compound can be prepared as described in Example 15, using ($)-N-({4-hydroxy-1,1-
dioxidotetrabydro-2 H-thiopyran-4-yhmethyli-4-{ 2-methylpyrrolidine-~ 1 ~carbonyl}thiazole-2-
carboxamide (Example 34, siep a3y in place of (8-N-(2-hyvdroxy-2-methylpropy-4-(2-

methylpyrrolidine-1-carbonyljthiazole-2-carboxamide.

Example 35: Step a

Ethyl 5-{4-(1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-yi}-2-methylphenyi}-4-

{(hydroxymethyithiazele-2-carboxviate

The title compound can be prepared as described in Intermediate 14, step b, using 2-(4-bromo-3-
methylphenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (Intermediate 3/2) in place of 2-(4-bromo-2,3-

dichlorophenyl}-1,1,1,3,3,3-hexaflucropropan-2-ol.

Example 358
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trans-3-(5-(4-(1,1,1,3,3,3-Hexafluore-2-hydroxypropan-2-yi)-2-methyiphenyi-4-{{8)-2-

methvipyrrolidine-1-carbonyhthiazele-2-carboxamidojcyciobutanecarboxylic acid

The title compound can be prepared as described in Example 12, using in step a ethyl 5-{4-
(1,1,1,3,3,3-hexafluoro-2-hvdroxypropan-2-yi}-2-methyviphenyl}-4-(hydroxymethylthiazole-2-

carboxylate (Example 35, step a) in place of ethyl S+(2,3-dichloro-4-(1,1,1,3,3,3-hexafluoroe-2-
hydroxypropan-2-yhphenyl)-4-(thydroxymethyhthiazole-2-carboxylate and i step 4 (8)-2-

methylpyrrolidine in place of ethyl-(2,2,2-trifluoro-cthyl}-amine hydrochloride.

Example 36

5-(4-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yD-2-methyiphenyh-N-((1r,35)-3-

hyvdroxycyclobutyD-4-((5)-2~-methylpyrrolidine-1-carbonyhthiazole-2-carboxamide

The title compound can be prepared as described in Example 26, using 2-(4-bromo-3-

methylphenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (Intermediate 3/2) in place of 2-{4-bromo-3-

{diftaoromethyhiphenyly-1,1,1,3,3,3-hexafluoropropan-2-ol.

Example 37: Step a

i68
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($)-Methyl 3-(8-(4-(1,1,1,3,3,3-hexafluore-2-hydroxypropan-2-vi}-2-methyiphenyl)-4-(2-

methvipyrrolidine-1-carbenybthiazele-2-carboxamido)-2,2-dimethylpropanoeate

O
MeOQ?§<§\NJL7fS ©Fs
H Q P OH
CF,
/\QQ

(O
The title compound can be prepared as described in Example 15, using (S)-mcthyl 2,2-dimethyl-
3-(4-(2-methylpyrrolidine- | -carbonyljthiazole-2-carboxamido)propanocate (Example 27, step a)
in place of {($)-N-(2-hydroxy-2-methylpropyl)-4-(2-methylpyrrolidine-L-carbonylithiazole-2-
carboxamide and 2-(4-bromo-3-methylphenyD-1,1,1,3,3,3-hexafluoropropan-2-0] (Intermediate

3/2) i place of 2~{(4-bromo-3~{difluoromethyphenyty-1,1,1,3,3,3-hexafluoropropan-2-ol.

Example 37

($)3-3-(5-(4-(1,1,1,3,3 3-Hexafluoro-2-hydroxypropan-2-vi}-2-methylphenyi}-4-(2-

methvipyrrolidine-1-carbonyhthiazole-2-carboxamido}-2,2-dimethyvipropansic acid

3

HOOC s = CF,
;K:\ﬁJ\W/ \hf>~%%OH
N NS oF
3

0

O

The title compound can be prepared as described in Example 12, using in the final step (8)-
methyl  3-(5-(2-(difluoromethyl}-4-(1,1,1,3,3.3-hexafluoro-2-hydroxypropan-2-yliphenyi-4-(2-
methylpyrrolidine-1-carbonyijthiazole-2-carboxamido}-2,2-dimethylpropancate  (Example 37,
step a) in place of wrans-methyl 3-(5-(2,3-dichloro-4-(1,1,1,3,3,3-hexafhuoro-2-hydroxypropan-2-
yvhphenyl)-4-(ethyl(2,2, 2-trifluorocthyljcarbamoylthiazole-2-carboxamido)cyclobutane-

carboxylate,
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Example 38

(8)-N-(1,1-DHoxidothietan-3-y1-5-{4-(1,1,1,3,3 3-hexafluoroe-2-hyvdroxypropan-2-yi)-2-

methyiphenyi}-4-2-methyipyrrolidine-1-carbonylthiazole-2-carboxamide

3q 0
A A s ot
Ho O ---------- OH
CF;
p

The titlc compound can bhe preparcd as described in Example 15, using (8)-N-(1,1-
dioxidothietan-3-y13-4-(2-methylpyrrolidine-1-carbonyl)thiarole-2-carboxamide  (Example 2§,
step  ay in place  of  (S)N-(2-hydroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-
carbonylijthiazole-2-carboxamide and 2-{4-bromo-3-mcthylphenyhy-1,1,1.3,3,3-
hexatluoropropan-2-ol (Intermediate 3/2) i place of 2-{4-bromo-3-(difluoromethyljphenyh)-

1,1,1,3,3,3-hexafluoropropan-2-ol.

Example 39

{(3)-8-(4-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yi)-2-methyiphenvi}-N-((3-

hvdroxyexetan-3-yhmethyD-4-(2-methyipyrrolidine-i-carbonyljthiazole-2-carboxamide

O
HO AN&WFg
W ) )—¢on
o CFy
o

The title compound can be prepared as described in Exarople 15, using (5)»-N-((3-hydroxyoxetan-
3-yhmethyl-4-(2-methylpyrrolidine- L-carbonvlithiarzole-2-carboxamide {Example 30, step 3} in

place  of  (§-N-{2-hydroxy-2-methylpropy}-4-(2-methylpyrrolidine- I -carbonyl ythiazole-2-
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carboxamide and 2-(4-bromo-3-methylphenyi}-1,1,1,3,3,3-hexafluoropropan-2-0l (Intermediate

3/2} in place of 2-(4-bromgo-3-{diffuoromethyphenyiy-1,1,1,3,3,3-hexafluoropropan-2-ol.

Fxample 480: Step a

&y-Methyl  1-((6-(4-(1,1,1,3.3,3-hexaflnoro-2-hyvdroxypropan-2-vi}-2-methvipheny-4-2-

methyipyrrolidine-i-carbonylthiazole-2-carboxamidoymethyhevelopropanecarboxylate

The title compound can be prepared as described in Example 15, using (S)y-methyl 1-((4-(2-
methylpyrrolidine-1-carbonyljthiazole-2-carboxamido ymethyheyclopropanccarboxvlate

{Example 31, step a} in place of {(S)-N-(2-hydroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-
carbonyijthiazole-2-carboxamide and 2-{4-bromo-3-methylphenyi)-1,1,1,3,3.3-
hexafluoropropan-2-ol {(Intermediate 3/2) in place of 2-{4-bromo-3-(diflucromethylphenyl)-

1,1,1,3,3,3-hexafluoropropan-2-ol.

Example 40

($-1-{{8-(4-(1,1,1.3,3 . 3-Hexafluoro-2-hvdroxypropas-2-vi}-2-methyiphenyh-4-(2-

methyipyrrolidine-1-carbonyijthiazole-2-carboxamidomethylicyciopropanecarboxylic acid

o
HOLC N/“\i,s oo CFy
KEY ma

[Rm—y
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The titie compound can be prepared as described in Example 12, using in the final step (8)-
methyl E-({5-{4-{1,1,1,3.3,3-hexafluoro-2-hydroxypropan-2-y1}-2-methylphenyl}-4-(2-
methylpyrrolidine-1-carbonylithiazole-2-carboxamido ymethyhicyelopropancearboxylate
{(Example 40, step a) in place of frans-methyl 3-(5-(2.3-dichloro-4-(1,1,1.3,3,3-hexafluoro-2-
hydroxypropan-2-yphenyD-4-{cthyl{(2.2,2-trifluorocthylcarbamoyljthiazole-2-

carboxamidocvelobutane-carboxylate.

Example 41

(53-5-(4-(1,1,1.3,3 3-Hexafluoro-2-hydroxypropan-2-vi}-2-methyvipheny -¥-((1-

hyvdroxycyelopropyhmethyi-4-(Z-methyvipyrrolidine-i-carbonyl)thiazele-2-carboxamide

The title compound can be prepared as described in Example 15, using (S3N-({1-
hydroxycyelopropylmethyh-4-(2-methylpyrrolidine- F-carbonyithiazole-2-carboxamide

{(Example 32, step a) in place of {(S)-N-(2-hydroxy-2-methylpropyl}-4-(2-methylpyrrolidine-1-
carbonyiithiazole-2-carboxamide and 2-{(4-bromo-3-roethylphenyi)-1,1,1,3,3,3-
hexatluoropropan-2-01 {(Intermediate 3/2) n place of 2-(d-bromo-3-(difluoromethylphenyh)-

1,1,1,3,3,3-hexatluoropropan-2-ol.

Example 42

5-{4-(1,1,1,3.3.3-Hexafluoro-2-hvdroxypropan-2-yi-2-methyiphenyl-4-({(8)-2~
methyipyrrolidine-1-carboryh-N-(frans-3-(methylsulfonylicyclobutyljthiazole-2-

carboxamide

[Rm—y
~J
)
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0,0
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. O
H ; OH

The title compound can be prepared as described in Example 15, using 4-{((5)-2-
methylpyrrolidine-1-carbonyl-N-(irans-3-{methylsulfonvljeyclobutylthiazole-2-carboxamide

{Example 33, step a) in place of {(S)-N-(2-hydroxy-2-maethylpropyl-4-(2-methylpyrrolidine-i-
carbonyiithiazole-2-carboxamide and 2-{(4-bromo-3-roethylphenyi)-1,1,1,3,3,3-
hexatluoropropan-2-01 {(Intermediate 3/2) n place of 2-(d-bromo-3-(difluoromethylphenyh)-

1,1,1,3,3,3-hexatluoropropan-2-ol.

Example 43

($3-5-(4-(1,1,1,3,3 3-Hexalluoro-2-hydroxypropan-2-vi}-2-methyiphenyl-NV-{({4-hydroxy-
1,i-dioxidotetrahydro-2H-thiopyran-d-yhmethyD-4-2-methylpyrrofidine-1-

carbonyi)thiazele-2-carboxamide

oH
K’j/\N/L\“/S ------ CF3
| Ho b o OH
0.8 Ned N/

The title compound can be prepared as described in Example 15, using (5)-N-({4-hydroxy-1,1-
dioxidotetrabydro-2 H-thiopyran-4-yhmethyl}-4-{ 2-methylpyrrolidine~1 ~carbonyl jthiazole-2-

carboxamide (Example 34, step 3} in place of (8)-N-(2Z-hydroxy-Z-methylpropyi}-4-(2-

methylpyrrolidine-1-carbouyiithiazole-2-carboxamide and 2-(4-bromo-3-methylphenyi}-
1,1,1,3,3,3-hexafhuoropropan-2-0l  (Intermediate  3/2} in  place of  2-(d-bromo-3-

{difluoromethyljphenyi}-1,1,1,3,3,3-hexatluoropropan-2-ol.
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Fxample 44: Step a

2-Bromo-5-(1,1,1,3.3,3-hexatluoro-2-hydroxypropan-2-yhbenzonitrile

The title compound can be prepared as described in Infermediate 18, using in step b 2-bromo-5-

iodobenzonttrile in place of -bromo-2-(difluoromethyvl}-4-iodobenzene.

Example 44

{(3-8-2-Cyano-4-(1,1,1,3,3,3-hexatluorg-2-hvdroxypropan-Z-yhphenyh-N-(Z-hydroxy-2-

methyipropyl-4-C-methyipyrrolidine-i-carbonyljthiazele-2-carboxamide

HO N S proeen CFg
|
Ho N TN\ J ©

------ CF,
o

The title compound can be prepared as described in Example 15, using 2-bromo-5-(1,1,1.3,3,3~
hexafluore-2-hydroxypropan-2-ylibenzonitrile (Example 44, step a) in place of 2-(4-bromo-3-

{difluorornethylphenvly-1,1,1,3,3,3-hexafluoropropan-2-ol.

Example 45: Step a

2-{5-Bromo-4-methoxypyridin-2-yi)-1,1,1,3,3,.3-hexaflusropropan-2-ol
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OMe
Br\E SN
s CFx
N 3
OH
CF;

The title compound can be prepared as described in Interroediate 26, using in step b 5-bromo-4-

methoxypyridin-Z-aming in place of 4-bromo-2-chioro-3-fluorcaniline.

Example 458

{($)-8-(6-(1,1,1,3,3 . 3-Hexafluore-2-hydroxypropan-2-vi}-d-methoxypyridin-3-y)-N-( 2~

hydroxy-2-methyipropyi-4-(2-methyipyrrolidine-1-carbonylthiazele-2-carboxamide

o Me
HOK»\N/U\rs ....... CF,
Mol / OH
N N CF,
=0

The title compound can be prepared as described in Example 15, using 2-(5-bromo-4-
methoxypyridin-2-yi3-1,1,1,3,3,3-hexafluoropropan-2-ol (Example 45, step a} in place of 2-(4-

bromo-3-(difluoromethylphenyly-1,1,1,3,3 . 3-hexafluoropropan-2-ol.

INVITRO BIOLOGICAL DATA

ThermoFluor® Assav

ThermoFluor® is a fluorescence based assay that estimates ligand binding affinitics by
measuring the cffect of a ligand on protein thermal stability (Pantoliano, M. W, Petrella, E. C,
Kwasnoski, J. D, Lobanov, V. S., Myslik, J., Graf, E., Carver, T., Asel, E., Springer, B. A,
Lane, P., and Salemme, F. R. (2001) High-density miniaturized thermal shift assays as a general
strategy for drug discovery. J Biomol Screen 6, 429-40, and Matulis, D, Kranz, 1. K., Salenuue,

{75
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F. R, and Todd, M. J. (2005) Thermodynamic stability of carbonic anhydrase: measurements
of binding affinity and stoichiometry using ThermoFluor. Biochemistry 44, 5258-66). This
approach is applicable to a wide varicty of systems, and rigorous in theoretical interpretation

through guantitation of cquilibrium binding constants (Kp}).

in a ThermoFluor® experiment where protein stability is monitored as the temperature is steadily
increasced, an cquilibrivm binding ligand causes the midpoint of an unfolding transition (7} to
occur at a higher temperature. The shift in the melting point described as a AT, is proportional
to the concentration and affinity of the ligand. The compound potency may be compared as a
rank order of either AT, values at a single compound concentration or in terms of K values,

estimated from concentration response curves,

RORyt ThermoFhior® Assay Construct

For the RORyt construct used in the ThermoFluor® assay, nurnbering for the nucleotide
sequences was based on the reference seguence for human RORyt, transcript variant 2, NCB1
Agccession: NM_001001523.1 (SEQ ID NO: ). Nucleotides 850-1635 (SEQ 1D N(O:2) coding for
the wild type human RORyt ligand binding domain (RORyt LBD} were cloned into the pHISI
vector, a modified pET E. coli expression vector {Accelagen, San Diego}, containing an in-frame
N-terminal His-tag and a TuwrboTEV protease cleavage site (ENLYFQG, SEQ ID NO:3)
upstream of the cloned insert sequence. The amino acid sequence for the RORyt construct used

in the Thermofluor® assay is shown as SEQ 1D NG:4,

ThermoFhuor® cxperiments were carried out using instruments owned by Janssen Resecarch and
Discovery, L.L.C. through iis acquisition of 3-Dimensional Pharmaceuticals, Inc. 1,8-ANS
{Invitrogen) was used as a fluorescent dye. Protein and compound solutions are dispensed into
black 384~well polypropvlene PCR microplates {Abgene) and overlayed with silicone oil (1 uL,

Fhluka, type DC 200) to prevent evaporation.

Bar-coded assay plates are robotically loaded onto a thermostatically controlled PCR-type
thermal block and then heated at a typical ramp-rate of 1 °C/min for all experiments.
Fluorescence was measured by continuous itlumination with UV hight (Hamamatsu LC6)

-
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supplied via fiber optic and filtered through a band-pass filter (380-400 nm; >6 OD cutoff).
Fluorescence emission of the entire 384-well platc was detected by measuring light intensity
using a CCD camera {(Sensys, Roper Scientific) filtered to detect 500 = 25 nm, resulting in
simultancous and independent readings of all 3854 wells.  Images were collected at cach
temperature, and the sum of the pixel intensity in a given arca of the assay plate was recorded
versus temperature.  Reference wells contained RORyt without compounds, and the assay

conditions were as follows:

0.065 mg/mL RORyt
60 pM 1,8-ANS

100 mM Hepes, pH 7.0
10 mM NaCl

2.5 mM GSH

3.002% Tween-20

Project compounds were arranged in a pre-dosed mother plate (Greiner Bio-one) wherein
compounds are serially dituted in 108% DMSO by 1:2 from a high concentration of 18 mM over

2 columns within a series {column 12 is a reference well containing DMSO, no compound).
The compounds were robotically dispensed directly into assay plates {(I1x = 46 nl) using a
Hummingbird capillary liquid handling instrument {Digilab). Following compound dispense,
protein and dyve in buffer was added to achieve the final assay volume of 3 pL, followed by 1 L

of stlicone oil.

The binding affinity was estimated as described previously (Matulis, D, Kranz, J. K., Salemme,
F. R, and Todd, M. 1 (2005} Thermodynamic stability of carbonic anhydrase: measurements of
binding affinity and stoichiometry using ThermoFluor®. Biochemistry 44, 5258-66) using the

following thermodynamic parameters of protein unfolding:

Reference RORyt 7,0 47.8 °C
AHr = 115 keal/mol

ACorm = 3 keal/mol

[Rm—y
~J
~d
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CELL BASED BIOLOGICAL DATA

RORyt (full-length human} Reporter Assay:

Three similar reporter assay protocols, shown below, have been used to test the fimetional
activity of RORyt modulatory compounds on transcriptional activation driven by full-length

human RORyt. All three provide similar data and can be used interchangeably.

Conditions A

Cells used in this assay were transiently co-transfected with three different plasmids, one
expressing the GAL4-DNA binding domain (DBD)-RORyt fusion protein under control of a
UMV promoter (NH2-Gald-DBD:RORC-COOH in pCMV-BD, Stratagene #211342}, and two
reporter plasmids - the firefly huciferase reporter under control of a GAL4 promoter (pFR-Luc
2x GAL4) and Rentlla luciferase reporter under control of CMV promoter (pRL-CMV, Promega
#E2261). The full-length coding sequence was used for human RORyt, ie., nucleotides 142-
1635 of human RORyt, transcript variant 2, NCBI Accession: NM 0010015231 (SEQ D
NO:1. HEK293T cells were plated at 35000 per well in 96~-well plate in medium of MEM with
8.6% FBS. After 18-22 hours incubation, the transfection was carried out by using a PEI solution
with 170.5 ng total DNA/well (50 ng pCMV-BD-ROR plus 20 ng of pFR-Luc reporter and §.5
ng of pRL-CMV reporter plus 100 ng Carrier DNA (Clontech # 630440) for cach well). 4-6
hours after transfection, cells were treated with compounds for overnight in the medium with
final concentration of FBS 1.1% and DMSO 0.1%. After overnight {16 to 20 hours) incubation,
media were removed and eells were tysed with 20 pLL Tx Passive Lysis Buffer (Promega) for 10-
1S minutes. Luminescence was measured vsing a BMG LUMIstar OPTIMA plate reader, after
addition of 75 ul/well firefly huciferase buffer, followed by 75 pl/well Renilla tuciferase buffer.
To calculate the effect of compounds on RORyt activity, firefly valucs were normalized against
values of DMSO only and values of reference compound at satorating concentration, then forther

normalized against Renilla signals, IC50s were generated by plotting final Renilla normalized

i78
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data against compound concentration and percent inhibition was calculated against DMSO

control.

Conditions B

Cclis used in this assay were transicntly co-transfected with three different plasmids, one
expressing the GAL4-DNA binding domain (DBD}-RORvt fusion protein under control of a
CMV promoter (NH2-Gald-DBD:RORC-COOH in pCMV-BD, Stratagene #211342), and two
reporter plasmids - the firetly huciferase reporter under control of a2 GAL4 promoter (pFR-
Luc 2x GAL4) and Renilla lociferase reporter under countrol of CMV promoter (pRL-CMV,
Promega #E2261). The full-length coding sequence was used for human RORyt, 1.2, nucleotides
142-1635 of human RORyt, transcript variant 2, NCBT Accessiory NM_001001523.1 (SEQ 1D
NO:. HEE293T cells were plated at 35,000 per well in 86-well plate 1o mediom of DMEM
with 10% FBS. After 18-22 hours incubation, the transfection was carried out by using a PE]
solution with 170.5 ng total DNA/well (S0 ng pCMV-BD-ROR plus 20 ng of pFR-Luc reporter
and 0.5 ng of pRL-CMYV reporter plus 100 ng Carrier DNA {Clontech # 630440) for cach well}.
4-6 hours after transfection, cells were treated with compounds for overnight tn the medium with
final concentration of FBS 1.3% and DMSO 0.1%. After overnight (16 to 20 hours) incubation,
media were removed and cells were lysed with 54 ul. Glo Lysis Buffer (Promega) for 10-15
mimites followed by 10 minute incubation with 30 ub Dual Glo reagent {(Promega} at room
temperature. Firefly lociferase luminescence was measured using a BMG Pherastar plate reader.
To cach well, 58 yL Stop and Glo reagent was added and incubated for 10 minutes at room
temperature.  Renilla lomincscence was measured using a BMG Pherastar plate reader. To
calculate the cffect of compounds on RORyt activity, firefly values were normalized against
values of DMSO only and valucs of reference compound at saturating concentration, then further
normalized against Renilla signals. HC50s were gencrated by plotting final Renilla normalized
data against compound concentration and percent inhibition was calculated against DMSO

control.

Conditions C
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Cells used in this assay were transiently co-transfected with three different plasmids, one
expressing the GAL4-DNA binding domain (DBD)-RORyt fusion protein under control of a
CMV promoter (NH2-Gald-DBD:RORC-COOH in pCMV-BD, Stratagenc #211342), and two
reporter plasmids - the firefly luciferase reporter under control of a GAL4 promoter (pFR-
Luc 2x GAL4) and Rentlla luciferase reporter under control of CMVY promoter (pRL-CMV,
Promega #E2261). The full-length coding sequence was used for human RORyt, 1.¢., nucleotides
142-1635 of human RORyt, transcript variant 2, NCBT Accessiony NM_001001523.1 (SEQ ID
N(:1). HEK293T cells were plated at 8750 cells per well in 384-well plate in medium of
DMEM with 10% FBS. After 1&8-22 hours incubation, the transfection was carried out by using a
PEL solution with 42.6 ng total DNA/well (12.5 ng pCMV-BD-ROR plus 5 ng of pFR-Luc
reporter and 0.125 ng of pRL-CMYV reporter plus 25 ng Carrier DNA (Clontech # 630448} for
cach well). 4-6 hours after transfection, cells were treated with compounds for overnight in the
medium with final concentration of FBS 1.3% and DMSO 0.1%. After overnight (16 to 20 hours)
incubation, media were removed and cells were lysed with 20 L Glo Lysis Buffer (Promega)
for 10-15 minutes followed by 10 minute incubation with 20 ul. Dual Glo reagent (Promega) at
room temperature. Firefly huciferase lumineseence was measured using a BMG Pherastar plate
reader. To cach well, 20 plL Stop and Glo reagent was added and incubated for 10 minutes at
roorn temperature. Renilla humoinescence was mcasured using a BMG Pherastar plate reader. To
calculate the effect of compounds on RORyt activity, firefly values were normalized against
valucs of DMSO only and values of reference compound at saturating concentration, then further
normalized against Renilla signals, IC50s were generated by plotting final Renilla normalized
data against compound concendration and percent inhibition was calculated against DMSO

control.

Homan Thi7 Assay

The hurnan Thi7 assay tests the effect of RORyt modulatory compounds on IL-17 production by
CD4 T cells nnder conditions which favor Thi7 differentiation. Total CD4 T cells were isolated
from the peripheral blood mononuclear cells (PBMC) of healthy donors using a CD4™ T eell
isolation kit 11, following the manufacturer’s instructions {Miltenyi Biotec). Cells were

resuspended in a medium of RPMI-1640 supplemented with 10% fetal bovine serum, penicillin,
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streptomycin, glutamate, and §-mercaptoethanol and were added to 96-well plates at 1.5x10° per
100 Ll per well, 50 puL of compound at titrated concentrations in DMSO were added into cach
well at final DMSO concentration at 0.2%. Cells were incubated for | hour, then 50 pl of Thi7
cell differentiation medium was added to cach well. The final concentrations of antibodies and
cytokines (R&D Systems) in differentiation medium were: 3x10%/mb anti-CD3/CD28 beads
{prepared using human T cell activation/cxpansion kit, Miltenyi Biotec), 10 pg/mb anti-IL4, 10
pe/mb anti-IFNy, 10 ng/mL 1L18, 10 ng/mL 1L23, 50 ng/mL 116, 3 ng/mbL TGFB and 20 U/mL
L2, Cells were cultured at 37 °C and 5% CO; for 3 days. Supernatants were collected and the
accuroulated IL-17 in culture was measured by using MULTI-SPOT® Cytokine Plate following
manufacture’s instraction {(Meso Scale Discovery). The plate was read using Sector Imager 6000,

and IL-~17 concentration was exirapolated from the standard curve. The IC50s were determined

by GraphPad.
Table |
, RORyt RORy
RORyt - RORyt DRt
LA (FL} (FL) (FL Human
ThermoFloor® e Reporter - Reporter Thi7
Example Reporter Reporter
o Assay, Kd A A Assay A - Assay B Assay,
ssay A, ssay .
(}lfVi? 1 (,,J‘ ’ 1’& % or C i O Or C_ﬁ % I(/go
, ;;) inhibition | M inhibition | (uM)
/| Y
W @owt | MY @eum
1 0.0056 3.0070 105+ ND ND ND
2 0.0057 (.014 104%% ND ND ND
2/1 0.00016 0.014 103%* ND ND ND
/2 0.00022 .010 101%*# ND ND N
2/3a 0.0048 G.050 104%F ND ND ND
2/3b 0.0071 0.037 ggx® ND ND ND
2/3¢ 0.0055 (3.038 gg*® ND ND ND
2/4 0.0037 .024 103** ND ND ND
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RORyt RORyt
RORyt bt RORyt Y
(FL) (FL) L) (FL) Hurman
_ ThermoFluor® Y Reporter v Reporter | Thi7
Example Repaorter Reporter
Assay, Kd Assay ) Assay B Assay,
# o Assay A, o Assay B ey S
{uM) A, % . ot U, % ICse
IC:.’} C e or C,, IC50 TR PN
(M inhibition (M) inhibition {ubdy
WM dew | G
(€ O pf @ oy
2/5 0.00067 3.0049 107%* ND ND ND
2/6 0.0031 0.016 104%* ND ND ND
27 0.00056 (.0080 0% ND ND ND
/8 0.00030 0.012 103%* 0.0026 10g*# 0.017
2/8 0.027 (3.067 103** ND ND ND
2710 0.013 0.025 105%* ND ND ND
2711 0.0061 0.020 100** ND ND ND
2/12 0.018 0.02¢6 100** ND ND ND
2713 0.00043 0.010 103%## ND ND ND
2/14 0.044 0.083 106 ND ND ND
2/15 0.00018 0.0050 106*% ¥ ND ND ND
2/16 ND 0.43 jpH* ND ND ND
3 0.0046 3.012 104%* ND ND ND
3/1 0.011 0.016 TO3FEE ND ND ND
3/2 0.0097 0.020 103%* ND ND ND
3/3a 0.017 0.018 HLE ok ND ND ND
3/3b 0.0036 £.0090 104FHnx ND ND ND
3/4 0.010 0.014 100%* ND ND ND
3/5 0.050 (0.028 100** ND ND ND
3/6 0.022 (3.032 103** ND ND ND
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RORyt RORyt
RORjt o RORyt o
(FL) (FL) L) (FL) Hurman
o ThermoFluor® N Reporter M Reporter Thi7
Example Repaorter Reporter
Assay, Kd Assay ) Assay B Assay,
# ) Assay A, o Assay B e o
{uM) A, % . ot U, % ICse
ICS(} Cop g or C,, IC50 C g ep e N
iohibition inhibition {uhi}
(uM) . {uM} o ‘
(w &6 pM @ 6 uM
37 0.034 0.052 102** ND ND ND
3/8 0.038 0.02¢ TO0EE ND ND ND
3/9 0.019 0.029 102%* ND ND ND
3/10 0.024 0.13 gyH ND ND ND
3/11 0.068 2.8 26 ND ND ND
4 0.41 0.35 ByH* ND ND ND
5 0.0029 0.022 105%* ND ND ND
5 0.0038 0.032 102 ND ND ND
6/1 0.0021 0.010 10q** ND ND 0.042
6/2 0.011 0.041 FO2%* ND ND ND
7 0.0027 0.017 106%* ND ND ND
8 3.00015 8.011 1OgHE* ND ND ND
a 0.000070 0.010 102+ ND ND ND
9/1 {.00011 (.014 103%* ND ND 0.013
9/2 0.00011 0.033 106%* ND ND ND
a/3 0.0080 0.019 104%* ND ND ND
9/4 0.0031 0.012 106%* ND ND ND
9/5 0.033 0.078 TOEE* ND ND ND
10 0.0021 0.013 103 ND ND ND
10/1 0.026 .12 1067 ND ND ND
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RORyt RORyt
RORjt o RORyt o
(FL) (FL) L) (FL) Hurman
o ThermoFluor® N Reporter M Reporter Thi7
Example Repaorter Reporter
Assay, Kd Assay ) Assay B Assay,
# ) Assay A, o Assay B e o
{uM) A, % . ot U, % ICse
ICS(} Cop g or C,, IC50 C g ep e N
iohibition inhibition {uhi}
{(uM) . {uM} o ‘
(w &6 pM ‘ @ 6 uM
10/2 0.0032 0.018 1030 ND ND ND
10/3 0.0025 0.032 105 ND ND ND
10/4 0.0014 0.020 103%* ND ND ND
10/5 0.00083 0.014 106%* ND ND ND
106/6 0.0028 0.029 102** ND ND ND
1la 0.59 0.55 FEEE ND ND ND
11ib 0.40 0.33 gax* ND ND ND
12 ND 0.049 104 ND ND ND
13 0.42 1.1 88 ND ND ND
14 0.047 0.28 100 ND ND ND
14/1 0.00050 0.015 104%% ND ND ND
14/2 0.014 3.032 ggH* ND ND ND
15 0.0011 0.027 105 {.010 107* 0.047
1571 0.55 ND ND 0.35 96 ND
15/2 0.000060 ND ND 0.0022 g1* ND
15/3 0.0014 ND ND 0.011 Gg* ND
15/4 0.0054 ND ND 0.054 105 ND
1575 0.0011 ND ND 0.015 113 ND
15/6 3.00091 ND ND 0.024 107 ND
15/7 0.0017 ND ND 0.0097 162 ND
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RORyt RORyt
RORjt o RORyt o
(FL) (FL) L) (FL) Hurman
o ThermoFluor® N Reporter M Reporter Thi7
Example Repaorter Reporter
Assay, Kd Assay ) Assay B Assay,
# ) Assay A, o Assay B e o
{uM) A, % . ot U, % ICse
ICS(} Cop g or C,, IC50 C g ep e N
inhibition inhibition {(uM)
(UMD . (UMD L o
! @euM | | @6uM
15/8 0.00029 ND ND 0.013 i01* ND
15/8 0.00046 ND ND {:.0082 a6* ND
15/10 0.00026 ND ND {3.0073 g7* ND
15711 0.021 ND ND 0.051 121 ND
15 0.0088 3.046 101*# ND ND ND
17 {:.0000080 0.048 105 ND ND ND
18 0.0023 ND ND £.012 99 ND
1871 (3.000080 ND ND 0.014 105 ND
1872 0.0044 ND ND 0.076 104 ND
18/3 0.23 ND ND 0.73 £8* ND
19 0.0021 ND ND 0.014 107 0.055
19/1 0.49 ND ND .56 79%* ND
20 3.00017 ND ND 0.016 102%% ND
21 0.00035 ND ND 0.0052 109* ND
231/ 0.0087 ND ND 0.053 107 ND
2172 0.00021 ND ND {2.0039 101* ND
21/3 0.0021 ND ND 0.015 a6* ND
22 0.11 0.42 R ND ND ND
22/1 0.14 0.91 102 ND ND ND
23 (.00029 ND ND 0.0022 9g* ND
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RORyt RORyt
RORyt bt RORyt Y
(FL) (FL) L) (FL) Hurman
o ThermoFluor® N Reporter M Reporter Thi7
Example Repaorter Reporter
Assay, Kd Assay ) Assay B Assay,
# ) Assay A, o Assay B e o
{uM) A, % . ot U, % ICse
ICS(} C e or C, IC50 C g ey e N
iohibition inhibition {uhi}
(uM) . {uM} o ‘
@ 6 uM @ 6 uM
24 0.00084 ND ND 0.0033 103* ND

All data shown in Table 1 is cither the value of one data point or the average of more than one
data point. ND: value not determined. *% inhibition is shown at 3 uM compound concentration,
*4%6 inhibition is shown at 2 uM compound concentration, ***% inhibition is shown at .67 uM

compound concentration, ¥¥¥ %3, inhibition s shown at .22 uM compound concentration.
d trat HHAERD hibit h t8.22 uM d trat

While the forcgoing specification tcaches the principles of the present invention, with examples
provided for the purpose of illustration, it will be understood that the practice of the invention
cncomypasses all of the usual variations, adaptations and/or modifications as come within the

scope of the following claims and their equivalents.

Al documents cited herein are incorporated by reference.
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CLAIMS

1. A compound of Formula I.

A%

Formula I

wherein

X is CH, CR!, or N;

Alis Ca-palkyl;

AZ? s cyclobutyl, or Ca-#yalkyl, wherein said Cq1-4jalkyl is optionally substituted with OCH3 or up
to three fluorine atoms;

or A! and A? are taken together with their attached nitrogen to form a ring selected the

Y
N A
—
AT i
group consisting of azetidinyl, piperidinyl, pyrrolidinyl, , and * ; wherein

said ring is optionally substituted with up to three substituents independently selected
from the group consisting of F, CF3, CHs, -CN, and CH20H;
R!is Cl, C(CHs)3, CH2CH3, OCF3, CF3, OCH(CH3)2, CHF2, OCHF2, OCH3, F, CHs, or -CN;
R?is H, F, or Cl;
or R! and R? may be taken together with their attached phenyl to form a naphthalenyl, or
quinolinyl group;
R3 is CF3, or CH2CH3;
AdisH

A
P
A%is H, Ca-salkyl, ,
N-O OH
0 | >:O 2 CH éé\
_ /o
§< >_<OH, —§<>—OH, —§—<>—soz, ‘;}(LH | 2; or 023C|/ ;

wherein said Ci-s)alkyl is optionally substituted with one to two substituents independently
selected from COOH, CONHz, —CN, and OH;

0 4 HOZ}{ 0+,
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or A’ and A* may be taken together with their attached nitrogen to make a ring selected

from the group consisting of

HO o
Ox N-- HO O>\ HN N4
SO JV\)N'E- W NS
N , HO , HO , __/ , 0 , and
HNG /™
O/’S‘ N- E'

3

or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1 wherein:

R!is Cl, C(CH3)3, CH2CH3, OCF3, CF3, OCH(CH3)2, CHF2, OCHF2, OCH3, F, or CH3;

U N i
A*is H, Ca-salkyl, ]><:/\O, H,QCO, H—C><], _§<>O, _§<>S:<8, _E OH,

N-Q OH
| >0 X
X N
H , OT ; wherein said C-s)alkyl is optionally substituted with one to two

substituents independently selected from CONHz2, —CN, and OH;

or a pharmaceutically acceptable salt thereof.

3. The compound of claim 2, of Formula II:
2
; 0 Rl R .
A \NJKWS - ) CF,
A4 N / \ X OH
NA'A?

Formula I1

or a pharmaceutically acceptable salt thereof.

4. The compound of claim 2 selected from the group consisting of:
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Cl

Cl

Cl

Cl

CF3
OH
CF;

CF3
OH
CF,

CF;
OH
CF,

HO

HO

Cl

Cl

Cl

Ci

Cl

Cl

Gl

CF,
OH
CF,

CFy
OH
CF;

CF3
OH
CFj

CF,
OH
CF,

OH

CF
CF; °
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HO

HO

Cl
CH

CF§F3

Cl
OH

CF§F3

Cl
OH

CF?F3

Cl
OH

cp?Fs

Cl
OH

F3C CF3
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HO

0
/N
N

Ci
OH

F3C CF3

Cl
OH

F3C CF3

Cl
OH

F3C CF3

OH

F4C CFy

Cl
OH

FSC CF3
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CF3

NG 0 c. c
)@ NJKVS CF3
H NI OH

CF;

Q . c
HZN NJK(S CF3
o OH

CF3

cl
0 Cl OH
J\(S CF,
N \ CFs
o H o N
o)
)
o O [ oH
J\(s CF,
"N CF4
0 H 1
o)
N)

\
N
/_
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HO

Cl

Cl

Cl
OH

F3C CFS

Cl
OH

F3C CF3

Ci
CH

F3C CF3

Cl
OH

FgC CFS
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F3C CF3

o c
HZNJKFS OH
|/

F3C CF3

Q c. c

HO HO N CF;

oo DC/NJS/S C o cl
> / CF,
o N/ o
° CF4

Q
0=SQ\ Q cl Cl
N S CF3
HJSI/ P OH
N CF3
o)
(>
F

N/ CF,

OH
CF,

HO 2
NJKH/S
H N

/
o) CFsy
Q F,C OH
F ;
HO o c, C
/ OH
N CF,
HO %
Q\I O
F F .
o)
HO F3CO
Q o
|
N F4C CFs
HO %
F F
HO

O FsC
@W g
|
N FsC CF3

FF
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HO 0 c, F
;KT\N/MWTS OH
H
/
N F3C CF3
/\; ©
HO ? cl, C
N/ﬂ\ﬁ,s CF,
/ OH
N CF,
HO o
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/hj}
OH
o
gi\{:} 0 c. ¢l
"N | S CF,
H OH
/
N CF,
~N~©
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HO, O
/
~0-&
HO -
g CF3
S
OH O
HO NI Yy C(;?il
CF,
S
O
//\ Cl
N Cl
HN= S
55 JS/
-G
CF;
/\)N O
O
Cl
A o o
OS,SDQ N/ ) CF;
_ OH
= CF3
Q )
F k :
O
Cl
N Cl
o:SQQ JS//S
’y CF3
MeN ) N/ oH
B CF3
Q ’
FF
HO O . F
OH
B CF;
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F
QO F
NJS/S CF,
HO H I P OH
N CF,
o)
§
F
O F
HO>‘AH ) OH
N CF,
o)
(=
F
Q@ F
HO H | / OH
N CF,
o)

CF,
0
(e
O E cl
HO H | P OH
N CF,
0
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CF,
OH
CF,

CF;
OH
CF;

CF;
OH
CF;
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HO

CF;
OH
CF3

CF;
OH
CF,

CFs
OH
CF,
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HO g
H N / OH
CF;
(0]
QN\
%AN)S/ CFs
OH
CF,
0]
)
HO. O F;CO
NJKFS CF3
H l\}/ OH
CF,
0
ON\
R F
%/\N)S/ CF3
OH
CF,
(o]
Ox
O
HO.
N/‘Krs CFs
H [\{/ OH
CF;
o8
O
HO
N)S/S CF3
H g OH
CF4

HO CF;

H NI / OH

CF,
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- 197 -
HO o L _F o
X\M s "o NJKI(S
‘D CF, H N/
OH
CF

NC
HO 0 F
X\ /[S/S ] HO>‘/\H | S
" N/ Y CFs N
HO— OH o

g CF; N
o (O~

HO o c. c
S OH s
%H% > ST >
FsC N

’ and F

or a pharmaceutically acceptable salt thereof.

5. The compound of claim 3 selected from the group consisting of:

O
O Cl
N S
%HJSTS on RN | )
N/ N

F3C CFS z

O O
HO Ci Cl HO Cl
ARy g Wer SRS
H | OH H |
N / N Y,

-

A O
N © —N
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HO

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

CF;
OH
CF4

CFj
OH
CF,

CF5
OH
CF4

CF,
OH
CF;

OH

CF
CF;
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Cl
OH

F
CF? 8

Cl
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CFSF3

Cl
OH

CF?F3

FSC CF3
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HO

o)
/N
N

Cl
OH

F3C CF3

Cl
OH

F3C CF3

Cl
OH

Fgc CF3

OH

FsC CF3

Ci
OH

F3C CF3
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HO 0 cl.
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Ho T OH

CF;

NG ? c, ¢
o OH

CFj

Q c. Cl
HzN N)Krs CF3
oo OH

CF3

Cl
0 Cl OH
)X\\/S CF;
N CFs
0 H 1
0
)

\
N
/_

o o[ oH
/“\(S CF5
"N CF4
o) H L
0
N)

\
N
/_
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HO

HO

Cl

Cl

Cl
OH

F3C CF3

Ci
OH

F4C CFs

Cl
OH

F3C CF3

Cl
OH

F3C CF3
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OH
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HO,
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/
N FsC CF3
/\j ©
HO F,CO
N S OH
H |
Y/
F3C CF3
/\; ©
O cl F
)@NJSI/S OH
H
/
N F4C CFs
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O cl
OH
N~/ CFs
HO
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% ¢l Cl
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HO
o)



2015339087 21 Jan 2019

CF,4
OH

-202 -

Cl

OH

CF
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CF;

CF5
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OH
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CF3

OH
CF;
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HO N. /£ CF3
) OH
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0
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FF
HO, 0
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S
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_ N OH
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F
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HO H | p OH
N CF,
O
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F
O F
NJSI/S CF3
H OH
/
N CF,
0
(O~
F
Q F
HO H | / OH
N CF,
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dNé
F
Q@ F F
NJSI/S CF3
H OH
/
N CF,
0
.
O F  Cl
NJS/S CF,
HO H I / OH
N CF4
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(-
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O F
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HO HoT OH
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N
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F
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NJS/S CF,
HO H | y OH
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HO H NI / OH

N CF,
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H / / OH
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O
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N CF3
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H OH
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CF3

CF3
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CF;

CF3;
OH
CF3

CF,
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CF;

CF4
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CF3
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X\NJS/S OH
H N| P
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HO N)S/S CF,
éii:\H N/ OH

CF;
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or a pharmaceutically acceptable salt thereof.

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

HOOC,,

F
L LF
CF
NJ\rS ,
H | P OH
N CF,
0

O~

F
HO/I/,.Q\ O F
S CF
N)Kr 3
H OH
N~ CF,
(LO
Q F
HOOC N | S CF4
H / OH
N CF,
0

A o F
O:S F
\j\N)Hl/S CF3

H p OH
N CF,
CLO
F
O F
HO N)H/s CF,
2 ; H I OH
N CF,
o)

F
QO F
HO N)H/s CF4
SN OH
- N

CF

F
QO F
HO,C N)Krs CF,
KON on
H N/

CF3
8
o  F
HO NJ\rS CF3
AN / OH
N CFy
0

F
/S”D\ 0 F
Nkrs CFs
| / OH
CF3
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- 208 -

o MeO
HO NJ\rS — CF4
Ho / OH
N \_ CF,

0

(<
and

or a pharmaceutically acceptable salt thereof.

7. The compound of claim 5 selected from the group consisting of:

o O ¢l cl
KW N °Fs
H OH
/
N CF4
0

O
HO cl. ¢l
XN = CFs
H
N OH

HO 0 c. ¢
AR o
N/

F
CFS 3
- o)
)
HO 0 c,  cl
KNJS/S OH
H |
/
© N F3C CF3
o)

/N

)

F
O F
N S CF3
HC>(\ HJSI/ OH
N/
CF3
9]
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Q cl
Y\NJS/S CF3
HO H Nl / OH
CF;
O

O-

HO 2
ﬂAN/‘ka CFs
H N/ OH
CF
0

.
; and

or a pharmaceutically acceptable salt thereof.

8. The compound of claim 7 that is:

O cl cl
H OH
/
N CF»

O
N

A

or a pharmaceutically acceptable salt thereof.

>

9. The compound of claim 7 that is:

HO 0 ¢ cl
Ry o
N/

CF§F3

=, O
@

or a pharmaceutically acceptable salt thereof.

>

10. The compound of claim 7 that is:

0O
HO
H / / OH
N IV
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HO, O F
AN G F
S
H ) CF,
) OH
;or a pharmaceutically acceptable salt thereof.
11. The compound of claim 7 that is:
Q cl
NJKrS CF;
HO H | P OH
N CFy
O
-
or a pharmaceutically acceptable salt thereof.
12. The compound of claim 7 that is:
HO 2
> A CF4
H NI / OH
CF4
O
O.
;or a pharmaceutically acceptable salt thereof.
13. The compound of claim 7 that is:
/
0 d
NJS/S CF3
HO H | p OH
N CFs
O
N
Fjo\
F ;or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition, comprising a compound of any one of claims 1 to 13 and a

pharmaceutically acceptable carrier.

15. A pharmaceutical composition made by mixing a compound of any one of claims 1 to 13

and a pharmaceutically acceptable carrier.

16. A process for making a pharmaceutical composition comprising mixing a compound of any

one of claims 1 to 13 and a pharmaceutically acceptable carrier.
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17. A method for treating a subject suffering from or diagnosed with a RORyt mediated
inflammatory syndrome, disorder or disease, the method comprising administering to the
subject a compound of any one of claims 1 to 13 or a pharmaceutical composition of claim 14
or claim 15.

18. The method of claim 17, wherein the disease is selected from the group consisting of:
inflammatory bowel diseases, rheumatoid arthritis, psoriasis, chronic obstructive pulmonary
disorder, psoriatic arthritis, ankylosing spondylitis, neutrophilic asthma, steroid resistant
asthma, multiple sclerosis, and systemic lupus erythematosus.

19. The method of claim 18, wherein the disease is psoriasis.

20. The method of claim 18, wherein the disease is rheumatoid arthritis.

21. The method of claim 18, wherein the inflammatory bowel disease is ulcerative colitis.

22. The method of claim 18, wherein the inflammatory bowel disease is Crohn’s disease.

23. The method of claim 18, wherein the disease is multiple sclerosis.

24. The method of claim 18, wherein the disease is neutrophilic asthma.

25. The method of claim 18, wherein the discase is steroid resistant asthma.

26. The method of claim 18, wherein the disease is psoriatic arthritis.

27. The method of claim 18, wherein the disease is ankylosing spondylitis.

28. The method of claim 18, wherein the disease is systemic lupus erythematosus.

29. The method of claim 18, wherein the disease is chronic obstructive pulmonary disorder.
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30. A method for treating a subject suffering from or diagnosed with a RORyt mediated
inflammatory syndrome, disorder or disease selected from the group consisting of: rheumatoid
arthritis, and psoriasis, the method comprising administering to the subject a compound of any
one of claims 1 to 13 in combination with one or more anti-inflammatory agents or

immunosuppressive agents.

31. Use of a compound of any one of claims 1 to 13 in the manufacture of a medicament for
treating a subject suffering from or diagnosed with a RORyt mediated inflammatory syndrome,

disorder or disease.

32. Use of a compound of any one of claims 1 to 13 in combination with one or more anti-
inflammatory agents or immunosuppressive agents in the manufacture of a medicament for
treating a subject suffering from or diagnosed with a RORyt mediated inflammatory syndrome,

disorder or disease selected from the group consisting of: rheumatoid arthritis, and psoriasis.



<110>

<120>

<130>

<140>
<141>

<1l60> 4
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

agagagctag
gccgeccagcet
cggcagagcc
ggggacaagt
ttcececgecegga
atcgaccgca
ggcatgtccc
catgcagaag
aagaccccte
gacgggcagc
ggcctcctga
ctcaatgggg
gagagcttct
gaacacaggc
agtttccgcea
cagagcgtct
cagcgctcca
gagatgtggg
gccaagaggc
gcaggagcaa

acggtctttt

3054

PRD3357

Homo sapiens

gtgcagagct
gcaccccact
aaggctcagt
cgtctgggat
gccagcgctyg
ccagccgaaa
gagatgctgt
tgcagaaaca
cagcaggggce
tgccecctggyg
aagcctcagg
cctcatgcca
atagcacagg
atcctgggcet
gcacaccgga
gcaagtccta
acatcttctc
aacggtgtgce
tctcaggcectt
tggaagtggt

ttgaaggcaa

SEQUENCE LISTING

Janssen Pharmaceutica NV

Application Number
Current Filing Date

PatentIn version 3.5

tcaggctgag
cctggaccac
catgagaaca
ccactacggg
taacgcggcecce
ccgatgceccag
caagttcggce
gctgcagcag
ccaaggagca
ctcctegect
ctctgggecce
ccttgaatac
cagccagctg
tggggaactg
ggcaccctat
cagggagaca

ccgggaggdgaa

ccaccacctc

tatggagctc

gctggttagg

atacggtggce

(yyyy-mm-dd)

gcgctgcetga
ccecctgetga
caaattgaag
gttatcacct
tactcctgcea
cactgccgcecce
cgcatgtcca
cggcaacagc
gataccctca
gacctgcctyg
tcatattcca
agccctgagce
acccctgacce
ggacagggcc
gcctceccetga
tgccagcetge
gtgactggct
accgaggcca
tgccagaatg
atgtgccggg

atggagctgt

TRIFLUOROMETHYL ALCOHOLS AS MODULATORS OF RORyt

gagggcctcg
gaaggacagg
tgatccecttyg
gtgaggggtyg
cccgtcecagea
tgcagaaatg
agaagcagag
agcaacagga
cctacacctt
aggcttctge
acaacttggce
ggggcaaggc
gatgtggact
cagacagcta
cagagataga
ggctggagga
accagaggaa
ttcagtacgt
accagattgt
cctacaatgce

tccgagectt

cccegectet
gagccaaggc
caaaatctgt
caagggcttc
gaactgcccce
cctggegetg
ggacagcctg
accagtggtc
ggggctccca
ctgtccccecct
caaggcaggg
tgagggcaga
tcgttttgag
cggcagcccc
gcacctggtg
cctgetgegg
gtccatgtgg
ggtggagttc
gcttctcaaa

tgacaaccgc

gggctgcagce
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200

1260
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gagctcatca
gatgagattg
gagaaaagga
tgcaagactc
ctgtgtagcce
caagccgctt
gggctgtcca
cctcececcectgga
ccccaccagce
ctggcagtgg
ttgacctgtc
gggatttaag
ccctggatga
atacctcatt
ggcagtgaga
ctgccttcect
aaccaaaaat
tgtgggacta
ctcttatgtyg
tatccataca
atgaacctga
caggggaaag
tgatcttggg
aagacccaag
ggaggacttt
gatcacatca
ggcctgggece
gctgtgaacc

ttgggggtgg

cttgtgccat
<210> 2

<211> 786
<212> DNA

gctccatctt
ccctctacac
aagtagaaca
atcgccaaag
agcatgtgga
tccctecact
agtgacctgg
cccegttceca
tctttggaag
gacaatcgcc
tcatttccca
gacttctggg
atagaatgca
gcatttccct

gcccagaagg

cccagctcag
ggatgggatg
gggtacaatg
cactttaaag
caggtgaaac
cacaatctct
tcccaatcct
tctggggtga
agaagcagaa
cctggectge
cccegteatt
tgtttcecccea
ctccecectgag
gattgtgtcc

tctttataaa

tgacttctcce
agcccttgtt
gctgcagtac
catcctggceca
aaggctgcag
ctacaaggag
aagagggact
ccctcaccct
tgagcagatg
agagggtggg
tattccttcea
ggaccaagac
attcattcag
ttgggcttcg
acctgtataa
caaggaagta
aggatgagag
aaggccaaga
atagacttta
acatacagac
cttatccttg
gagggaccct
tccaaatacc
gtcgctcegea
ccgccagccc
gggcaccgct
gctgtgatct
ggattaacag
tctaagggga

atgattttaa

cactccctaa
ctcatcaatg
aatctggagc
aagctgccac
atcttccagce
ctcttcagca
ccttgectet
tttcctttee
ctgcggcetgg
gctggcagaa
cacccagctt
atcctcaaga
aagctcagaa
gcttggggag
aatgaatctg
tttgggcacc
gctggagata
gcatctcaga
ggggctggea
tcaacagcaa
aggccacagc
cccaaacatt
accccagctce
ctggtcagtc
tgctecttgtt
gactccagca
tgcccagaac
caatgatggg
cgggttcatc

aggcaaaaaa

gtgccttgcea
cccatcggece
tggcctttcea
ccaaggggaa
acctccaccc
ctgaaaccga
ccctatggece
catgaaccct
ctttctgtca
caccatctcc
ctggaaggca
aaacaggggc
gctaagaata
atggatcaag
gagctttaca
ctacccttta
attgttttat
catagagtta
caaatctgat
tcatgcagtt
ttggaggagc
tccatggtgce
cagctgtctt
ggaaggcaag
gtggagaagg
tggaggacac
ctctecttgge
cagtcgtgga
tgagtaaaca

daaadaaaaaa

cttttceccgag
agggctccaa
tcatcatctc
gcttcggagce
catcgtggtce
gtcacctgtg
tgctggcccea
ggagggtggt
gcaggccggce
agcctcagcet
tggggtgget
atccagggcet
agcctttgaa
ctcagagact
ttttectgcet
cctggggtcet
gggatttggg
aaactcaaac
cagagacaca
ccagagacac
ctagaggcct
tccagtccac
ctaccactag
atcagatcct
aagcagatgt
cagggagcag
ttcataaaca
gttggggggg
taaaccccaa

aaaa
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1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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<213>

<400> 2
agcacaccgg

tgcaagtcct
aacatcttct
gaacggtgtg
ctctcaggcet
atggaagtgg
tttgaaggca
agctccatct
gccctctaca
aaagtagaac
catcgccaaa
cagcatgtgg
ttccctceccac
aagtga
<210> 3
<211> 7
<212> PRT

<213>

<220>
<223>

<400> 3

Homo sapiens

aggcacccta

acagggagac

cccgggagga

cccaccacct
ttatggagct
tgctggttag
aatacggtgg
ttgacttctc
cagcccttgt
agctgcagta
gcatcctgge
aaaggctgca

tctacaagga

tgcctcectyg
atgccagctg
agtgactggce
caccgaggcc
ctgccagaat
gatgtgccgg
catggagctg
ccactcccta
tctcatcaat
caatctggag
aaagctgcca
gatcttccag

gctcttcage

Artificial Sequence

Glu Asn Leu Tyr Phe Gln Gly

1

<210> 4
<211> 283
<212> PRT
<213>
<220>
<223>
<400> 4

5

Artificial Sequence

acagagatag
cggctggagg
taccagagga
attcagtacg
gaccagattg
gcctacaatg
ttccgagect
agtgccttgce
gcccatecgge
ctggccttte
cccaagggga
cacctccacc

actgaaaccg

TurboTEV protease cleavage site

agcacctggt
acctgctgceg
agtccatgtg
tggtggagtt
tgcttctcaa
ctgacaaccg
tgggctgcag
acttttccga
cagggctcca
atcatcatct
agcttcggag
ccatcgtggt

agtcacctgt

Construct used in the Thermofluor assay

gcagagcgtc
gcagcgctcce
ggagatgtgg
cgccaagagdg
agcaggagca
cacggtcttt
cgagctcatc
ggatgagatt
agagaaaagg
ctgcaagact
cctgtgtage
ccaagccgcet

ggggctgtcce

Met Ala His His His His His His Ala Gly Gly Ala Glu Asn Leu Tyr

1

5

10

15

Phe Gln Gly Ala Met Asp Ser Thr Pro Glu Ala Pro Tyr Ala Ser Leu
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20

25

30
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60

120

180

240

300

360

420

480

540

600

660

720

780

786
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Thr Glu Ile Glu His Leu Val Gln Ser Val Cys Lys Ser Tyr Arg Glu
35 40 45

Thr Cys Gln Leu Arg Leu Glu Asp Leu Leu Arg Gln Arg Ser Asn Ile

Phe Ser Arg Glu Glu Val Thr Gly Tyr Gln Arg Lys Ser Met Trp Glu
65 70 75 80

Met Trp Glu Arg Cys Ala His His Leu Thr Glu Ala Ile Gln Tyr Val

Val Glu Phe Ala Lys Arg Leu Ser Gly Phe Met Glu Leu Cys Gln Asn
100 105 110

Asp Gln Tle Val Leu Leu Lys Ala Gly Ala Met Glu Val Val Leu Val
115 120 125

Arg Met Cys Arg Ala Tyr Asn Ala Asp Asn Arg Thr Val Phe Phe Glu
130 135 140

Gly Lys Tyr Gly Gly Met Glu Leu Phe Arg Ala Leu Gly Cys Ser Glu
145 150 155 160

Leu Ile Ser Ser Ile Phe Asp Phe Ser His Ser Leu Ser Ala Leu His
165 170 175

Phe Ser Glu Asp Glu Ile Ala Leu Tyr Thr Ala Leu Val Leu Ile Asn
180 185 190

Ala His Arg Pro Gly Leu Gln Glu Lys Arg Lys Val Glu Gln Leu Gln
195 200 205

Tyr Asn Leu Glu Leu Ala Phe His His His Leu Cys Lys Thr His Arg
210 215 220

Gln Ser Ile Leu Ala Lys Leu Pro Pro Lys Gly Lys Leu Arg Ser Leu
225 230 235 240

Cys Ser Gln His Val Glu Arg Leu Gln Ile Phe Gln His Leu His Pro
245 250 255

Ile Val Val Gln Ala Ala Phe Pro Pro Leu Tyr Lys Glu Leu Phe Ser
260 265 270

Thr Glu Thr Glu Ser Pro Val Gly Leu Ser Lys
275 280
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