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REUZOLE PRODRUGS AND THEIR U

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claimos the benefit of U.S. Provisional Application No. 62/127,684 filed Maxch 3,
2015, which 1s herein incorporated by reference in its entirety.
STATEMENT OF FEDERALLY FUNDED RESEARCH
The U.S. Government has a paid-up hcense in this mvention and the right in lmited
circumstances (o require the patent owner o icense others on reasonable terms as provided for by
the ternis of grant number R43 CAIS6781-01 and R44 CA156751-02 awarded by the National
Cancer Institute,
FIELD OF INVENTION
The present invention describes compounds and methods useful as prodrug agents, usefol for the
treatment of cancers incloding melanoma through the release of riluzole.
BACKGROUND OF THE INVENTION
A recently conducted Phase 0 human clinical trial of riluzole ( Rﬂutek]vM} demonstrated dramatic
efficacy in certain melanoma patients after only 14 days of treatment. Riluzole, the only FDA
approved drug to treat amyotrophic lateral sclerosis (ALS), showed clinical or radiologic evidence
of tamor response in four of 12 patients with Stage T and IV melanoma, cancer with a poor
prognosis and severely limited treatment options.
The use of riluzole (RILUTEK®) for cancers or other diseases is significantly constrained due to
high levels of variability in hepatic metabolismn of the drug, dose dependent effects on the liver,
and 2 negative food effect associated with the drug when administered with meals. The approved
USPI notes that that riluzole tablets should be taken at least 1 howr before, or 2 hours after, a meal
to avoid food-related decreases in bicavailability that may interfere with the ability to achieve or
maintain therapeutic blood concentrations. Such fasting requirements amount 1o six hours of
fasting per day when administered twice daily. Despite rilozole’s approval over 20 years ago,
these multiple clinical constraints of riluzole have persisted and limited the clinical application of
riluzole to other disease states. We describe here prodrugs of riluzole in order to improve the
clinical efficacy of riluzole-based therapy, increase patient compliance, and relieve human

suffering. Metastatic melanoma has few treatment options, and the current therapeutic standard of
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care 15 dacarbazine which is a bighly cytotoxic drag with severe side effects including vonniing,
headache and hair loss. Treatment with dacarbazine has a median progression-free enhancement
of survival time of only 1.5 months. Riluzole (Riluiek™) is a generally noun-toxic drug and
currently the only FDA-approved treatment for amyotrophic lateral sclerosis (ALS or Low
Gehrig’s discase).

We have recently shown that nluzole has dramatic anti-melanoma activity in vitro cellular assays,
1 nnce and in a Phase O human clinical trial. In the clinic, four of twelve melanoma patients
showed sigmificant chinical or radiclogic evidence of Stage I and [V tumor response. These
results, along with the mild side-effect profile that riluzole has shown among ALS patients,
suggests that this drug has significant potential for use as an imiproved treatment for metastatic
melanoma. However, the therapeuotic wiility of riluzole itself 11 ALS and eventually for melanoma
18 very constrained by rapid first-pass metabolism in the liver and an exceptionally high level of
patient-to-patient variabibity in the extent of the CyplA2-mediated oxidative metabolism that is
observed.

Riluzole is also believed to be clinically relevant in additional disease states, inciuding a variety
of central nervous system ("CNS”) and depression/anxiety states. These include, but are not
limited to, bipolar disorder, treatraent resistant and major depression, obsessive-compulsive
disorder, general anxicty disorder, panic disorder, social anxiety, mood disorders, cognitive
disorders, dementia, agitation, apathy, psychoses, post-trawmatic stress disorders, irritability,
disinbibition, learning disorders, memory loss, personality disorders, bipolar disorders, Reit
syndrome, cating disorders, conduct disorder, neurodegenerative disorders, pain disorders,

supranuclear palsy, fromotemporal dementia, frontotemporal lobar degeneration, delirinm,

Alzheimer's disease, mild cognitive impairment, mild cognitive impairment due to Alzbeirer’s
disease, dmug addiction, tinnitus, mental retardation, spinal muscular atrophy, radiation therapy,
muoluple sclerosis, chronic cerebellar ataxia, hereditary spinocercbellar ataxia, spinocercbellar
ataxia, sporadic ataxia, episodic ataxia, Friedreich Ataxia, Multisystem Atrophy, ataxia associated
with Anti-GAD antibodies target and onconeural antigen, essential tremor, cervical spondylotic
myelopathy, spinal cord injury, hereditary cerebellar ataxia, Tourette syndrome, autism specirum
disorder, schizophrenia, fragile X syndrome, Parkinson's Discase, Progressive Supramuclear Palsy,

Dementia with Lewy Bodies, and Huntington’s disease.. However, rilazole can have issues in
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fiver metabolism. Pro-drugs of riluzole will provide more predictable pharmacokinetic properties
and metabolic profiles for the parent compound, leading to an improved therapeutic effect in cach
of the aforementioned disease states. Rituzole has been approved for 25 years without solutions to
the pharmacokinetic and metabolic limitations of the diog. The intrinsic property of the drug
itself teaches away from the sublingual administration of oluzole. Riluzole has a very low
solubility in water, poor oral palatability, pH dependent chemical stability, and intense as well as
persistent numbness or burping sensation throughout the oral cavity., Techniques atmed at
reducing these undesirable effects, such as use of chelating agenis, would only facilitate the oral

swallowing and gastric absorption rather than resulting in sublingual absorption.

It has also been demonstrated that rifuzole is clinically relevant to generahized anxiety disorder
{(GAD) and is nsefol for the attemuation of presynaptic glotamate release. Riluzole is also usefid
for the normalization, enhancement or potenuation of the uptake of ghutamate by gha (Coric et al.
US 8,778,979).

There is a long felt need for new treatments for melanoma that are both disease-modifying and
effective in treating patients that are refractory to current freatments. The present invention
addresses the need to indentify new treatments for melanoma by identifying novel prodrugs of
riluzole which possess enhanced stability to hepatic metabolism and are delivered into systemic
circulation by oral administration. The present invention can also treat or prevent various
peurological or CNS states as well as depression/anxiety states. The riluzole prodrags are cleaved
to release riluzole in the plasma via either an enzymatic or general biophysical release process.

BRIEF SUMMARY OF THE INVENTION

The present invention is divected toward riluzole derivagves of formula (1},

Q
SN R
—NH

2 ~g

FC0
i
mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and

coraplexes thereof, wherein:
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R' is seclected from the group consisting of -Cy fluorcalkyl, OR?, (CRéaR‘{’b)mNHR”',

N N ’
SO o
CR’IOaR]ObNRHR‘LZT HaN F5CO S

s

N
\> ----- NHCOCH(NHg) CHaCHy
FaC0" S ;

El

s and

X,
R? is selected from the group consisting of CHy(CH,) NR¥R®, HC :
R* and R are independently selected from the group consisting of hydrogen, Cy-Cy alkyl, Ca-Cy
branched alkyl, C:-C5 cycloalkyl, C-Cs alkenyl, C5-Co alkynyl, and COZ}?{A‘;
R** and R cannot both be C-Cq atkyl;
R* and R™ are taken together with the atorn to which they are bound to form an optionally
substituted three to six membered saturated heterocychic ring consisting of two o five carbon
atorns and a member selected from the group consisting of (3, NR, S, and S0y
nis tor2;
R* is selected from the group consistng of C-Cg alkyl, C5-C; branched alkyl, C-C; cycloatkyl,
(y-C; alkenyl, Cy-Cs alkynyl, optionally substituted phenyl, and optionally substituted benzyl;
R is selected from the group consisting of C-Cy alkyl, C3-C; branched alkyl, C;-C; cycloalkyl,
;-Cy, alkenyl, and C,-Cg alkynyl;
R* and R are at each occurrence independently sclected from the group consisting of hydrogen,
optionally substituted C;-Cs alkyl, optionally substituted C5-C, branched alkyl, optionally
substituted C1-Cy cycloalleyi, C,-C; alkenyl, and C,-C; alkynyl,
R™ and R™ arc taken together with the atom to which they are bound to form an optionally
substitiited 6 membered ring;

misi, 2, 0r3;

Rg =)
Yoo N O Yo N O
7 o R ~ o o3 Sary BB G ““IZ?S wﬁf’
R’ is selected from the group consisting of COCR™R™(NHR"), ~, and ™

R™ and R™ are at each occurrence independently selected from the group consisting of hydrogen,

CH;, CH(CHa),, CHCH(CHz),, CH(CH;)CH)CH,;, CHOH, CH(OH)CH;, CH,Ph, CH,(4-0OH-



10

15

20

25

Phy, (CHa)NH,, (CH ) NHCO(NH)NH, CHy(3-indole), CHy({5-tmidazole), CH,COH,
CH,CHCO:H, CH,CONH,, and CHCHCONH;
R’ is at each occurrence independently selected from the group consisting of bydrogen, C,-Cy
alkvi, C3-C7 branched alkyl, C-Cy cycloalkyl], Co-Cy alkenyl, and C;-Cq alkynyl;
Y 1s at cach occurrence independently selected from the group consisting of H, or O;
R and R™™ are at each occurrence independently selected from the group consisting of
hydrogen, CH;, CH,CH;, CH(CH; ), CHCH(CHS),, CH(CH:)CH,CH;, CHOH, CHOCH,Ph,
CH{OMCH,, CH,Ph, CH{4-OH-Ph), (CH,LNH,, (CH,), NHO(NHNH, CHy(3-indole), CH(S-
mnidazole), CHy(CCH), CHy(cyclohexyly, CH,C0,H, CH,CH,COH, CH,CONH,, and
CH,CH,CONH:
R'™ and R' are taken wgether with the atom to which they are bound to form an optionally
substituted three to six membered satorated carbocyclic ring;
R''is at each occwrrence independently selected from the group consisting of hydrogen, C,-Cy
alkyl, C3-C, branched alkyl, C3-C; cyeloalkyl, C,-Cq allkcenyit, C-Cy haloalkyl, and C;-Cy alicynyl;
R and R are taken together with the atoms to which they are bound to form an optionally
substituted four to six membered ring containing one pitrogen atora, and R' is not hydrogen;
R and R are taken together with the atoms to which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen ator, and R™ is not hydrogen;
R is at each occurrence independently selected frora the group consisting of hydrogen, C,-Cy
alkyl, COCR'™RPPNR RS, COCR™RP'OR™, SCG,CR™WRYINRR™,

O

SN O
! i .
NI S e % Re
. oL = v Ozv" |
COCRR'NHSOR'™, HN—, HN—, HN . HN . BN

0

! 17
?&J.:"/(\RTB N R

HN\/l 2{’{ JR1® i 1927 196 20 12 - 1 ‘

, NH cand (CR7R7) NHR™, and when R’ 1s hydrogen, R'' cannot be

hydrogen;
R'!' and R" are taken together with the atom to which they are bound to form an optionally
substituted four to six membered saturated heterocyclic ring containing 2 nitrogen atomn and

optionally containing an additional heteroatorn from the group consisting of N and (;



10

15

20

25

R and R™" are at cach occwrrence independently selected from the group consisting hydrogen,
CH;, CHCH,, CHOHCH, CHCCH, CH(CHR),, CHCHICH;),, CHICH)CHCH., CHOH,
CH,OCH,Ph, CH,CH,OCH,Ph, CH(OH)CH,, CH,Ph, CHy(cyclohexyl), CHx(4-OH-Ph),
(CHouNH,, (CHoRNHC(NH)INH, CH(3-indole), CHo(S-imidazole), CHCOH, CH.CHLCOH,
CH,CONH,, and CHyCH,CONH;

R and R are taken together with the atom fo which they are bound to form an optionally
substituted three to six memhered saturated carbocyclic ring;

R and R™ are taken together with the atom to which they are boond to form an optionally
substituted six membered satorated heterocycelic ring with one O atom within the ring;

R and R' are taken together with the atoms to which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen atom;

R and R are taken together with the atoms 1o which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen atom;

Y' is at each occurrence independently selected from the group consisting of Hy, O, and -H/-
OCH,Ph;

R is at each occurrence independently selected from the gronp consisting of hydrogen, Ci-Ce
alkyl, C3-C; branched alkyl, C3-C; cyeloalkyl, C,-Cg alkenvl, and C)-Cq alloynyl;

R and R are at each oceurrence independently selected from the group consisting of H, C-Cs
alkyl, C3-C; branched alkvl, (3-C; eycloalkyl, C;-Cy alkenyl, C;-Cy alkynyl C-Cy flnoroalkyl,
CORY, CH,RY, SO,RY, an optionally substituted four to six membered saturated heterocychc

: i ‘ i < d E e N < 2
ring containing a helercatom seiected from the group comsisting of NR™ and O, COCHRNH,;,

NN NN R
""" : ’ : N7 NH
YO Sl h Y IENG
WOCR,  UCHR R TCHF #, Nz ¥ o P ,
H H
FPQN N
%\/NHz ' WE/\)
,and N ;

15 13t . . . , . .
R and R™ are taken together with the atom to which they are bound to form an optionally
substituted three to six membered saturated heterocyclic ring consisting of two to five carbon

~ Yot o e S 3
atoms and a member selected from the group consisting of O, NK, §, and 50;;

o
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R'® is at each occurrence independently selected from the group consisting of CH,, O, C=0, and
NH;

R'7 is at each occurrence independently selected from the group consisting of hydrogen, C;-Cy
alkvi, C3-C7 branched alkyl, C-Cy cycloalkyl], Co-Cy alkenyl, and C;-Cq alkynyl;

R'® is at each occurrence independently selected from the group consisting of hydrogen, Ci-(C
alkvi, C3-C; branched alkyl, C5-C; eycloalkyl], C-Cy alkenyl, and C-Cq alkynyl;

R'7 and R'® are taken together with the atoms to which they are bound to form an optionally
substituted five or six membered ring contaiming two mMrogen atoms;

R and R™ are at each occurrence independently selected from the group consisting of
hydrogen, optionally substitated C-Cs alkyl, optionally substitvted Cs5-C; branched alkyl,
optionally sobstitied Cr-Cy eycloalkyl, optionally substituted C,-Cq alkenyl, and optionally
substituted Cy-Cy alkynyi;

R and R are taken together with the aiom to which they are bound to form an optionally
substituted 3 to 6 membered carbocyclic ring;

R* is at each occurrence independently selected from the group consisting of hydrogen, C-C,
alkyl, C2-C; branched alkyl, C3-C; cyeloalkyl, C,-Cy alkenvl, and Cr-Cy alloynyl;

qisl,or2;

R*! is at cach occurrence independently selected from the group consisting of hydrogen, C-Cs
alkyl, C3-C; branched alkyl, C5-C; cycloalkyl, C,-Cy alkenyl, C;-Cy altkynyl, C1-Cy fluoroalkyl,
optionally substituted arvi, and optionally substituted heteroaryl;

R is at each occurrence independently selected from the group consisting of C-Cy alkyl, GGy
branched alkyl, (5-C7 cycloalkyl, Co-Cy alkenyl, C)-Cy alkynyl, optionally substituted aryi,
optionally substituted heteroarvl;

R is selected from the group consisting H, CHs, CH,CH,, CHCHCH; CHCCH, CH(CH, ).,
CH,CH(CH:),, CHCH)CHCH,, CH,O0H, CHOCHPh, CH,CH,OCHPh, CH{OH}CH,,
CH,Ph, CH,(cyclohexyl), CH{4-OH-Ph), (CHuNH,, (CHL)RENHCNHNH, CH(3-indole),
CHo(S-imidazole), CH,COH, CH,CH,CORH, CH,CONH,, and CH,CH,CONH,:

R™ is at each occurrence independently selected from the group consisting of H, C;-Cy alkyl, Cs-
Cy branched alkyl, Ci-C, cycloatkyl, C,-Cs alkenyl, C,-Cy alkynyl, optionally subsutuied aryl,

optionally substituted heteroaryl, COR 25, and S0,-C, salkyi;

~k



R™ is at each occurrence independently selected from the group consisting of H, C;-Cy atkyl, Cs-
C; branched alkyl, C3-C; cycloalkyl, C,-Cy alkenyl, C-Cy alkyavl, optionally substituted aryl,

optionally substitated heteroaryl, C;-Cq aﬁ\oxy and C;-Cgalkylamino.

The compounds of the present invention include compounds having formmla (I1):
G R?
N =0
Jpa:

- =

FaCO S5
mcluding enantiomers, diasteroemers, hydrates, sofvates, pharmaceutically acceptable salts, and
coniplexes thereof.

The compounds of the present invention include compounds having formula (115):

A\
H o ]

{RED B2
meo\ o /m

mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention include compounds having fornmla (IV):

FgcoQ\N 5 RE
S 1§ i N
N )‘>< “pt

SN
v gioa g0

mcluding enantiomers, diasteroemers, hydrates, sofvates, pharmaceutically acceptable salts, and

The compounds of the present invention include compounds having formula (V)

4{/‘:} < R'i?
\\ i

o/\‘v}’ "R

including enantiomers, diasteroeraers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof.

The compounds of the present invention include compounds baviag formula (VIx

8



L

10

15

Rsa RBb
/‘L\N' M i E:{

ol o
S { A
\L \\Rﬁv R/l
m
including enantiomers, diasteroemers, hydrates, solvates, pharmaceuucally acceptable salts, and
complexes thereof.

The compounds of the present invention include compounds having formuda (Vi)

FCOx o ' [
Y | )
/k\ { \ WE“‘“ P}!k ¥

87 "N
Vil H {mﬁb Rea} C ge

R
Jm

including enantiomers, diasteroersers, hydrates, solvates, pharmacentically acceptable salts, and

complexes thereof.

The compounds of the present invention include compounds having formla (VHI:

7R
FCO~ Yy o -
TN ?‘ﬁl
8 NM NY
vig n (Rob pb} 0 s
\ o m

including enantiomers, diasteroemers, hydrates, solvates, pharmaceuucally acceptable salts, and
complexes thereof.

The compounds of the present invention inchide compounds having formda (IX):

Rids R
50 O Noo RN R
i N N
57N LR
X H ploz Ridk

mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention include compounds having fornmla (X):



mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention include compounds having fornmla (XE):

132 313 45,
Foo—{ By o ARG
=S /‘\)\\ ! Neg :'\.] ‘
57 0, RW
X1 Ride R0

5  mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof.

The compoonds of the present invention inclode compounds having formela (XY

i \ 1
CO /____\ ~N 0 R I
S/\L\ lﬂ>< —

Xu RiCe R““

o=

3

wchiding enantiomers, diasteroemers, hydrates, sobvates, pharmaceutically acceptable salts, and
10 complexes thereof.

The compounds of the present invention include compounds having formula {XEEE):

- a 1 Q
reo{ Yy o R G

= KA
87N

/
X ite Ri%

mcluding enantiomers, diasteroemers, hydrates, sofvates, pharmaceutically acceptable salts, and
complexes thereof.

5 The compounds of the present invention inclode compounds having formala (XEV):

/ =%kl
FACO \ N o RUTQ
i N”’\/’/\R‘(’

v N i HN.

Rri0a R

\.... o3

including enantiomers, diasteroersers, hydrates, solvates, pharmacentically acceptable salts, and
complexes thereof.
The compounds of the present invention include compounds having formmla (XV):

20
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Y J><~ (\Rw
XV H Ri0a R100 \)

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and

complexes thereof.

The compounds of the present invention include compounds having formula (XVI):

FaCOQ/\\ J>< N“R”

N-
Rma R‘IUbH R‘!B

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof.
The compounds of the present invention include compounds having formula (XVII):
R Rﬂ‘: 0-
R‘H -
FacoQ\jL 0 I}\l\‘PL“/S“R‘E’
S L
XVil R10a Rid

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof.

The compounds of the present invention include compounds having formula (XVIIT)

0. NH,

NH R%
0O N

N> O
J@E )N xvan
F3CO S

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof, wherein:

R is selected from the group consisting H, CH;, CH,CH;3, CH,CH,CH;, CH,CCH, CH(CHs),,
CH>CH(CHs);, CH(CH3)CH.CH,;, CH,OH, CH,OCH,Ph, CH,CH,OCH,Ph, CH(OH)CHj,
CHaPh, CHa(cyclohexyl), CHx(4-OH-Ph), (CH2)sNH, (CH2);NHC(NH,)NH, CH,(3-indole),
CH;(5-imidazole), CH.CO.H, CH,CH,CO,H, CH,CONH,, and CH,CH,CONHa.

11
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The present invention further relates to compositions comprising:

an effective amount of one or more compounds according to the present invention and an
excipient.

The present invention yet further relates to an effecuve amount of one or more compounds
according to the present invention and an anticancer agent.

The present invenuon also relates to a method for treating or preventing cancer, particularly
melanoma, said method comprising administering to a subject an offective arnount of a compound
or composition according to the present invention, possibly in conjunction with an execipient
and/or an anticancer agent..

The present invention also relates to a method for treaung or prevenung disease or conditions
assoctated with cancer, particolarly melanoma. Said methods comprise administering o a subject
an effective amount of a compound or composition according to the present invention, possibly in
conjunction with an excipient and/or an anticancer agent..

Cancers that may be treated or prevented by administering to a subject an effective amount of a
conpound or composition according to the present invention, or a pharmaceutically acceptable
salt, solvate, anomer, enantiomer or hydrate thereof, possibly with an excipient or an anticancer
agent, incladi ovarian cancer, cervical cancer, breast cancer, prostate cancer, testicular cancer,
hing cancer, renal cancer, colorectal cancer, skin cancer, brain cancer including glioma and
glioblastoma, and leukemia.  The present invention also provides a sublingual or sustained
refease formulation which may comprise an effective amount of riluzole or a pharmaceutically
acceptable salts, solvate, anomers, enantiomers, hydrate or prodrugs thereof to treat cancers in
combination with nrounotherapies (including alone or in combination with vaccines, anti-PDI,
anti-PDLE, anti-CTLA4 or other omunotherapy or checkpoint inhibitor targets including:
CTLA4, cytotoxic T-lymphocyte-assoctated antigen 4; lg, immunoglobubing LAG3, lymphocyte
activation gene 3; mAbs, monoclonal antibodies; P, progranimed cell death protein 1; PDL,
PD1 hgand; TIM3, T cell membrane protein 3, CD40L, A2aR, adenosine AZa receptor; B7RPI,
B7-related protein 13 BTLA, B and T lymphocyte atiemuator; GALY, galectin 9; HVEM,
herpesvirus entry mediator; ICOS, inducible T cell co-stimmfator; I, interleukin; KIR, killer cell

immunoglobulin-like receptor; LAG3, lymphocyte activation gene 3; PD1, programmed cell

s
o
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death protein §; PDL, PD1 ligand; TGFp, transforming growth factor-f; TIM3, T cell membrane
protein 3; CD27).

The present invention also relates to a method for treating or preventing various neurclogical or
CNS states as well as depression/anxiety states in which riluzole is clipically relevant including,

+

but are not limited to, hipolar disorder, treatment resistant and major depression, general anxicty
disorder, panic disorder, social anxiety, mood disorders, cognitive disorders, dementia, agitation,
apathy, psychoses, post-travmatic stress disorders, aritability, disinhibivon, learning disorders,
memory loss, personality disorders, bipolar disorders, Rett syndrome, eating disorders, conduct
disorder, neurodegenerative disorders, pain disorders, supranuclear palsy, frontotemporal
dementia, {rontotemporal lobar degeneration, delirinm, Alzheirner's discase, mild cogmitive
mnpairment, mild cognitive impairment due to Alzheimer’s disease, drug addiction, tinnitus,
mernttal retardation, obsessive-compulsive disorder, spinal muscular atrophy, radiauon therapy,
multiple sclerosis, chronic cerebellar ataxia, hereditary spinocerebeliar ataxia, spinocerehellar
ataxia, sporadic ataxia, episodic ataxia, Friedreich Ataxia, Multisystem Atrophy, ataxia associated
with Anti-GAD antibodies target and onconeural antigen, essential tremor, cervical spondylotic
myclopathy, spinal cord injury, hereditary cerebellar ataxia, Tourette syndrome, autisra spectrum
disorder, schizophrenia, fragile X syndrome, Parkinson's Disease, Progressive Supranuclear Palsy,
Dementia with Lewy Bodies, and Huatington’s disease, said method comprising administering to
a subject an cffective amount of a compound or coraposition according to the present invention,
possibly with an excipient or other CINS drug such as serotonin reuptake inhibitor (SRI).

The present invention vet farther relates to a method of enhancing the activity of a serotonin
reuptake inhibitor (SRI) in anodividual in need thereof, The methods comprise co-adrimstening
to the individual an effective amount of a corppound or composition according to the present
invention and a SRL

In certain embodiments, the serotonin reoptake inhibitor can be citalopram, escitalopram,
fouxetine, flovoxamine, paroxeune, sertraline, wazodone, venlafaxine, mirtazepine,
clomipramine, or combinatons with other psychotropic medications including an anui-psychotic,
an anticonvulsant, a tricyclic anndepressant, a monocamine oxidase irthibitor, a selective serotonin

reuplake inhibitor, a selective serotonin- norepinephirine reuptake inhibitor, a norepinephrine

i
w
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dopamine reuptake inbibitor, a serotonin-2 antagonist reuptake inhibitor, a benzodiazepine, a
wakefulness promoting agent, anti-manic agent, or a combination of one or 1more of the foregoing.
The present invention further relates to a process for preparing the rluzole prodmgs of the present
nventorn.

These and other objects, features, and advantages will become apparent to those of ordinary skill

in the art from a reading of the following detailed description and the appended claims. All

percentages, ratios and proportions herein are by weight, unless otherwise specified. Al
temperatures are in degrees Celsius {7 C) unless otherwise specified.  All documents cited are in
refevant pari, mcorporated herein by reference; the citation of any document is not to be constroed

as an adnussion that it is prior art with respect to the present invention.

BREIF DESCRIPTION OF THE DRAWINGS
Figure 1: Time concentration curve for example 125 and released riluzole via both intravenouos
and oral administration.
Figare 2: Melanoma (C8161) xenograft study in nude mice with example 125 and rilozole given
orally (RIL = Riluzole).
Figure 3: Time-concentration curves for 2-Amino-N-{ [methvi({[6-(irifluoromethoxy)-1,3-benzo
thiazol-2-yllcarbamoyl fmethyDcarbamnoyljmethyl tacetamide  (Example 204) and released
rifuzole via both intravenous and oral adminisiration.
Figure 4: Melanoma (C8161) xenograft study in nude mice with example 204 and riduzole given
orally (RIL = Riluzole).
Figure 5: PK in fasted male mice for Example 204 | IV admimstration, 1 mg/kg. and PO
administration 5 mg/kg. Monttor disappearance of Prodrug and appearance of riluzole.
Figure 6: PK in Cynomolgus Monkey for Example 204 |, IV administration, 1 mg/kg. and PO

administration 5 mg/kg. Monitor appearance of niluzole.

DETAILED DESCRIPTION OF THE INVENTION
The prodrugs of the present invention are capable of treating and preventing cancers sach as
melanoma by releasing riluzole in vivoe. Prodrugs of riluzole have enhanced stability to hepatic

metabolism and are delivered into systemic circulation by oral administration, and are then

o
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cleaved to release riluzole in the plasma via cither an enzymatic or general biophysical release
process. Riluzole has dramatic anti-melanoma activity in vitro, in mice and in a Phase § human
clinical trial. The pro-drugs of the present invention are also capable of treating and preventing
other disease states in which rilozole is climcally relevant incloding, but are npot hmited 1o,
amyotrophic lateral scierosis (ALS) bipolar disorder, treatment resistant and major depression,
general anxiety disorder, panic disorder, social anxiety, moeod disorders, cognitive disorders,
dernentia, agitation, apathy, psychoses, post-traumatic stress disorders, irritability, disinhibition,
learning disorders, memory loss, personality disorders, bipolar disorders, Reit syndrome, eating
disorders, condoct disorder, newrodegenerative disorders, pain disorders, supramiclear palsy,
frontotemporal dementia, frontotemporal fobar degenceration, delirium, Alzheimer’s disease, mild
cognitive impairment, mild cognitive tmpairment doe to Alzheimer’s discase, drug addiction,
tinmitus, mental retardation, obsessive-compulsive disorder, spinal muscular atrophy, radiation
therapy, muoluple sclerosis, chronmic cerebellar ataxia, hereditary spinocerchelfar ataxaa,
spinocerebellar ataxia, sporadic ataxia, episodic ataxia, Friedreich Ataxia, Multisystem Atrophy,
ataxia associated with Anti-GAD antibodies target and onconeural antigen, essential tremor,
cervical spondylotic myelopathy, spinal cord injmry, hereditary cerebellar ataxia, Tourette
syndrome, autism spectrum disorder, schizophrenia, fragile X syndrome, Parkinson's Disease,
Progressive Supranuclear Palsy, Dementia with Lewy Bodies, and Huntingion’s discase.
Throughout the description, where compositions are described as having, inchading, or comprising
specific components, or where processes are described as having, including, or comprising
specific process steps, it is contermplated that compositions of the present teachings also consist
cssentially of, or consist of, the recited components, and that the processes of the present
teachings also consist essentially of, or consist of, the recited processing steps.

In the apphication, where an element or component is said to be included in and/or selected from a
list of recited clements or components, it should be understood that the element or comiponent can
be any one of the recited elements or components and can be sefected from the grovp consisung
of two or more of the recited elements or components.

The use of the singular herein includes the ploral {and vice versa) unless specifically stated

otherwise. In addition, where the use of the term “about” 1s before a quantitative valoe, the
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present teachings also inclide the specific quantitative vahue itself, unless specifically stared
otherwise.

It should be understood that the order of steps or order for pedforming certain actions is
mnmaterial so long as the present twachings remain operable. Moreover, two or more steps or
actions can be conducted simultancously

As used herein, the term "halogen” shall mean chlonine, romine, Huorine and todine.

As used herein, unless otherwise noted, “alkyl” and “aliphauc” whether used alone or as part of 2
substituent groop refers to straight and branched carbon chains having 1 to 20 carbon atoms or
anty mumber within this range, for example 1 to & carbon atoms or 1 to 4 carbon atoms.
Designated nombers of carbon atoms {e.g. C;.Cy) shall refer independently to the mumber of
carbon atoms in an alkyl moiety or to the alkyl porton of a larger alkyl-containing substinsent.
Non-hmiting examples of alkyl groups include methyl, ethyl, n-propyl, iso-propyl, n-butyi, sec-
butyl, iso-butyl, tert-butyl, and the hke. Alkyl groups can be optionally substituted. Non-limiting
examples of substituted alkyl groups inciude hydroxymethyl, chloromethyl, triffucromethyl,
aminomethyl, 1-chioroethyl, 2-hydroxyethyl, 1,2-difluoroethyl, 3-carboxypropyl, and the like. In
substituent groups with pwitiple alkyl groups such as (C.Cq alkylhamino, the alkyl groups may
be the same or different.

As used herein, “cycloalkyl,” whether used alone or as part of another group, refers to a non-
aromatic carbon-containing cing including cyclized alkyl, alkenyl, and alkynyl groups, c.g.,
having from 3 to 14 ring carbon atoms, preferably from 3 to 7 or 3 to 6 ring carbon atons, or even
3 to 4 ring carbon atoms, and optionally containing one or more (e.g., 1, 2, or 3) double or triple
bond. Cycloalkyl groups can be monoccyehic {e.g., cyclohexyly or polycychic {e.g., containing
fused, bridged, and/or spire ring systems), wherein the carbon atoms are located inside or outside
of the ring systern.  Any suitable ring position of the cycloalkyl group can be covalently linked to
the defined chemical suructure. Cycloalkyl rings can be optionally subsututed. Nonlirmtng
examples of cycloalkyl groups inclade: cyclopropyl, 2-methyl-cyclopropyl, cyclopropenyl,
cyclobutyl, 2,3-dihydroxycyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl,
cyclopentadienyl, cyclohexyl, cyclchexenyl, cycloheptyl, cyclooctanyl, decalinyl, 2,5-
dimethylcyclopentyl, 3,5-dichlorocyclohexyl, 4-hydroxycyclohexyl, 3.3.5-trimethylcyclohex-1-y1,

octahydropentalenyl, octahydro-1H-indenyl, 38,4,5,6,7,7a-hexahydro-3H-inden-4-yl,
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decahydroazulenyl;  bicyclo[6.2.0]decanyl, decahydronaphthalenyl, and dodecahydro-1H-
fluorenyl. The terma “cycloalkyl™ also ncludes carbocyclic rings which are bicyclic hydrocarbon
rings, noo-limiting examples of which include, bicyclo-{2.1.1Thexanyl, bicyclo[2.2.1}heptanyl,
hicyclo[3.1. 1 heptanyl, 1,3-dimethylf2.2.  Theptan-2-v], hicyclof2.2.2}Joctanyl, and
bicyclo[3.3.3]jundecanyl.

“Haloalky!” 1s intended to include both branched and straight-chain saturated abphatic
hydrocarbon groups having the specified nomber of carbon atoms, substiteted with 1 or more
halogen. Haloalkyl groups nchide perhaloalkyl groups, wherein all hydrogens of an atkyl group
have been replaced with halogens (e.g., -CF;, CF.CF;). Haloalkyl groups can optionally be
substituted with one or more substiuents in addition to halogen. Examples of haloalkyl groups
mclude, but are not bmited to, fluoromethyl, dichlorcethyl, trifluoromethyl, trichloromethyi,
pentafluoroethyl, and pentachloroethyl groops.

The term “alkoxy” refers to the group —O-alkyl, wherein the alkyl group is as defined above.
Alkoxy groups optionally may be substituted. The term v cyclic alkoxy refers to a ring containing
3 to 6 carbon atoms and at least one oxygen atom {(e.g., tetrahydrofuran, tetrahydro-2H-pyran).
3.Cg cyclic alkoxy groups optionally may be substituted.

The term “aryl,” wherein used alone or as part of another group, is defined herein as  an
unsaturated, aromatic monocyclic ring of 6 carbon members or {0 an unsaturated, aromatic
polycvelic ring of from 10 to 14 carbon members. Aryl rings can be, for example, phenyl or
naphthyl ring cach optionally substituted with one or more moietics capable of replacing one or
more hydrogen atoms. Non-limiting examples of aryl groups include: phenyl, naphthylen-1-vl,
paphthylen-2-yl, 4-fluorophenyl, 2-hydroxyphbenyl, 3-methylphenyl, 2-amino-4-fluorophenyl, 2-
(N,N-diethylaminoiphenyl, 2-cyanophenyl, 2,6-di-tert-butylphenyl,  3-methoxyphenyl, 8-
hydroxynaphthylen-2-yl  4.3-dimethoxynaphthylen-1-yl, and 6-cyano-naphthylen-i-yl.  Aryl
groups also include, for example, phenyl or naphthy! rings fused with one or more satorated or
partially saturated carbon rings (e.g., bicyclo[4.2.0jocta-1,3,5-mienyl, indanyl), which can be
substituied at ope or more carbon atoms of the aromatic and/or saturated or partially satwrated
rings.

The term “arylalkyl” or “aralky!l” refers to the group —alkyl-aryl, where the atkyl and aryl groops

are as defined herein. Aralkyl groups of the present invention are optionally substituted.
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Examples of arylalkyl groups include, for example, benzyl, 1-phenviethyl, 2-phenviethyl, 3-
phenyipropyl, 2-phenyipropyl, fluorenyimethyl and the like.

The termos “heterocyclic” and/or “heterocycle” and/or “heterocylyl,” whether used alone or as part
of apother group, are defined hercin as one or more ring having from 3 o 20 atoms wherein at
least one atom in at least one ring 18 a heteroatom selected from nitrogen (N), oxvygen (), or

sulfur (5)

ral

and wherein further the nng that includes the heteroatom is non-aromatic. I
heterocyele groups that include 2 or more fused rings, the non-heteroatom bearing ring may be
aryl {e.g., indolinyl, tetrahydroquinolinyl, chromanyl}. Exemplary heterocycle groops have from
3 to 14 ring atoms of which from 1 to 5 are hetercatoms independently selected from pitrogen
(N}, oxygen (O), or suifur (8}, One or more N or S atoms in a heterocyele group can be oxidized.
Heterocycle groups can be optionally substituted.

Non-hmiting examples of heterocyclic umits having a single ring include: diazirinyl, aziridinyl,
wrazolyl, azetidinyl, pyrazolidinyl, tnudazolidinyl, oxazolidinyl, isoxazolinyl, isoxazolyl,
thiazolidinyl, isothiazolyl, isothiazolinyl oxathiazolidinonyl, oxazolidinonyl, hydantoinyi,
tetrahydrofuranyl, pyrrolidinyl, morpholinyl, piperazinyl, piperidinyl, dihydropyranyi,
tetrahydropyranyl, piperidin-Z-onyl (valerolactany), 2,3,4,5-tetrabhydro-1H-azepinyl, 2,3-dihydro-
1H-indole, and 1,2,3,4-tetrahydro-quinoline. Non-limiting exanmples of heterocyclic units having
2 or more rngs iocluder  hexahydro-1H-pyrrolizinyl, 3a,4,5,6,7,7a-hexahydro-1H-
benzo[diimidazolvi, 3a,4,5,6,7,7Ta-hexahydro-1H-indolyl, 1,2,3 4-tetrabydroguinolinyd,
chromanyl, isochromanyl, indolinyl, 1soindolinyl, and decahydro-1H-cycloocta[b]pyrrolyl.

The term “heteroaryl,” whether used alone or as part of another group, s defined herein as onc or
more rings baving from 5 o 20 atoms wherein at least one atom i1 at Ieast one ning is a
heteroatorn chosen from sirogen (M), oxygen (), or sulfur (8), and wherein forther at least one
of the rings that inclodes a heteroatomn 1s arcmatic. In hetercaryl groops that inchude 2 or more
fused rings, the non-heleroatom bearing ring may be a carbocycle {e.g., 6,7-Enhydro-5H-
cyclopentapyrinidine) or aryl {e.g., benzofuranyl, benzothiophenyl, indolyl).  Exemplary
heteroaryl groups have from 5 to 14 ring atoms and contain from 1 to 5 ring heteroatoms
independently selected from nitrogen {N), oxygen (O), or sulfur (S). One or more N or 8 atoms
in a hetercaryl group can be oxidized. Heteroaryl groops can be subsubuted. Non-lirmtung

examples of heteroaryl rings containing a single ring include: 1,2,3,4-tetrazolyl, [1,2,3]uriazolyl,
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[1,2,4ltriazolyl, triazinyl, thiazolvl, 1H-imidazolyl, oxazolyl, furanyl, thiopheneyl, pyrimidinvi, 2-
phenylpycmidinyl, pyridinyl, 3-methylpyridinyl, and 4-dimethylaminopyridinyl.  Noo-limiting
examples of heteroaryl rings containing 2 or more fused rings include: benzofuranyl,
henzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, <cinnohayl, naphthyridinyi,
phenaathridinyl, 7H-purioyi, 9H-purinyl, S-anrino-9H-purinyl, SH-pyrrolo[3,2-d]pyrinudinyl, 7H-
pyrrolo[2,3-d]pyrimidinyl, pyndo[2,3-djpyrimidinyl, benzo{djthiazolyl, 1H-indolyl, 4,5,6,7-
tetrahydro-1-H-ndolyl, quinoxalinyl, S-methylquinoxalinyl, goinazolinyl, quinolinyl, 8-hydroxy-
guinolinyi, and isoquinclinyl.

Unless otherwise noted, when two substituents are taken together to form a ring having a
specified nymber of ring atoms (e.g., R? and R’ taken together with the nitrogen (N) to which they
are attached to form a ning having from 3 to 7 ring members), the ring can have carbon atoms and
optionally one or more {e.g., 1 to 3) additional heteroatoms independently selected from nitrogen
(N}, oxygen (0), or salfor {5). The ring can be satmaled or partially satraied and can be
optionally substituted.

For the purposed of the present invention fused ring units, as well as spirocyclic rings, bicyclic
rings and the iike, which comprise a single heteroatom will be considered to belong to the cychc
family corresponding to the heteroatom containing  ring. For example, 1,2,3.4-

tetrahydroquinoline having the fornwmia:

is, for the purposes of the present pvention, considered a beterocyclic unit.  6,7-Dhbydro-5H-

cyclopentapyrimidine having the formmula:

is, for the purposes of the present invention, considered a heteroaryl unit. When a fused ring onit
contains heteroatoms in both a saturated and an aryl ving, the aryl ring will predominate and
determine the type of category to which the ring is assigned. For example, 1,2,3,4-tetrahydro-

[ 1,8naphthyridine haviag the formula:

fany
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is, for the purposes of the present invention, considered a heteroaryl unit.

Whenever a term or either of their prefix roots appear in 2 pame of a2 substitgent the name is to be
interpreted as including those limitations provided herein.  For exarople, whenever the term
“alkyl” or “aryl” or either of thewr prefix roots appear 1o a name of a substituent {e.g., arylalkyl,
alkylamino) the name is to he interpreted as including those limitations given above for “alioyl”
and “aryl”

The term “substituted” is used throughout the specification. The term “substituted” is defined
herein as a moiety, whether acyclic or cyclic, which has one or more hydrogen atoms replaced by
a substituent or several (e.g., 1 to 10) substituents as defined herein below. The substituents are
capable of replacing one or two hydrogen atoms of a single moiety at a time. In addition, these
substituents can replace two hydrogen atoms on two adjacent carbons to form said substituent,
new moiety or unit. For example, a substituted unit that requires a single hydrogen atom
replacement includes halogen, hydroxyl, and the like. A two hydrogen atom replacement includes
carbonyl, oximino, and the like. A two hydrogen atom replacement from adjacent carbon atoms
mcludes epoxy, and the like. The term “substituted” is used thronghout the present specification
to indicate that a moiety can have one or more of the hydrogen atoms replaced by a substituent.
When a moiety is described as “sghstitated” any nomber of the hydrogen atoms may be replaced.
For exarople, difluoromethyl 1s a substituted C; alkyl; trifluoromethyl is a substitted C; alkyl; 4-
hydroxyphenyl is a substituted aromatic ring; {N,N-dimethyl-S-amino)octanyl is a substituted (g
alkyl; 3-guanidinopropyl is a substituted Ci alkyl; and 2-carboxypyridinyl is a sobstituted
heteroarvyl.

The vartable groups defined herein, e.g., alkyl, cycloalkyl, alkoxy, arvioxy, aryl, heterocyele and
heteroaryl groups defined herein, whether osed alone or as part of another group, can be
optionally sobstituted. Optionally substitated groups will be so indicated.

The following are non-linuting examples of substituents which can substitute for hydrogen atoms
on a moiety: halogen (chiornine (Cl), bromine (Br), fluorine (F) and iodine(I}), ~CN, ~NO,, oxo
(=0), —OR™, —SR™, -NR™),, -NRUC(OR™, -SO,RY, -SO,0R™, —SO,N(R™),, ~C(OR™,
CIOOR™, —CIOINR™),, Cyp alkyl, Ty haloatkyl, Cps atkoxy, Coy alkenyl, Cog alkynyl, Cang
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cveloalkyl, aryi, heterocycle, or heteroaryl, wherein each of the alkyl, haloalkvl, alkenyl, alkynyl,
alkoxy, cycloalkyl, arvl, heterocycle, and heteroaryl groups is optionally substituted with 1-10
(c.g., 1-6 or 1-4) groups selected independently from halogen, <CN, NGO, oxo, and R™; wherein
R?’{', at each occurrence, independendly is hydrogen, ---OR2'7, ---SR,27, ---C(Q)Rz’/, ---C(O)OR,27,
CIOINR Y, ~SO.RY, -8(03,0RY, -N(RY ), ~NRTCORY, Cug alkyl, €4 haloalkyl, Cog
alkenyl, C,.5 alkynyl, eyeloalkyl (e.g., Csg cycloalkyl), aryl, beterocyele, or heteroaryl, or two R™
units taken together with the atom(s) to which they are bound form an optionally substituted
carbocycle or heterocycle wherein said carbocycle or heterocyele bas 3 to 7 ring atoms; wherein
R at each occurrence, wndependently is hydrogen, Cs alkyl, € haloalkyl, Cy 5 alkenyl, Cyg
alkkynyl, cycloatkyl (e.g., Cag cycloalkyl), aryl, heterocycle, or heteroaryl, or two R” units taken
together with the atom(s) to which they are bound form an optionally substituted carboeycle or
heterocyele wherein said carbocycle or heterocyele preferably has 3 to 7 ring atoms.

{n some embodiments, the substituents are selecied from

i) OR™; for example, ~OH, ~OCH,, ~OCH,CH;, ~OCH,CH,CH;;

i) ~C{O)R™; for example, ~COCH;, ~COCH,CH;, ~COCH,CH,CH,;

i)y ~COYOR™ for example, ~COCH;, ~COCH,CH;, ~CO,CHCH,CH;
iv) ~CIOMN(R™Y,; Tor example, ~CONH,, ~CONHCH;, ~CON(CHs),;

\4 —N{( R?’S)Z; for example, -NH,, ~-NHCH,, -N{CH;),;, ~-NH(CH,CH,);
vi} halogen: ~F, ~Cl, -Br, and -I;
vii) ~CH.X,; wherein X is halogen, ma is from § to 2, e+g =3; for example, —-CHF,

"‘(:HFb "‘(:F3, "'C(_‘}q, or "'CB!'3;
viit) ---SOZRZS; for examaple, ~SOLH; ~SG.CH;; ~80,CgHs;

ix) C-Cg linear, branched, or cyclic alkyl;
x) Cyano
X} Nitro;

xi)  NERDCIORS;
iy Oxo (=0)
X1v) Heterocycle; and

XV) Heteroaryl
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wherein each R™ is independenily hydrogen, optionally substituted C,-Cy linear or
branched alkyl (c.g., optionajly substituted ;-C, linear or branched alkyl), or optionally
substituted C5-Cy cycloalkyl {e.g optionally substituted Cs-C, cycloalkyl); or two R™ units
can be taken together to form a ring compnsing 3-7 ring atorns. In certain aspects, each
R™ is independently hydrogen, C;-Cy linear or branched alkyl optionaily substituted with
halogen or C5-Cy cycloalkyl or Cs-Cg eycloalkyl.
At varions places in the present specification, substituents of compounds are disclosed in groups
or in ranges. It is specifically iniended that the description include each and every mndividual
subcombination of the members of such groops and ranges. For example, the term “C, Cq alkyl”
18 specifically intended to individoally disclose Cy, Gy, Cs, Cy, Cs, Co, Cr.Ce, Cr-Cs, C-Cy, C1-C5,
Ci-Cy, Cr-Cs, Cp-Cs, Cp-Cy, Cr-Cy, C3-C, Cs-Cs, G504, Ca-Cg, Ca-Cs, and Cs-Cy, alkyl

For the purposes of the present invention the terms “compound,” “analog,” and “composition of

matier” stand equally well for the prodrug agent described herein, incloding all enantiomeric

forms, diastereomeric forms, salts, and the like, and the terms “compound,” “analog,” and
“composition of matter” are used interchangeably throughout the present specification.
Compounds described herein can contain an asymmetric atom (also referred as a chiral center),
and some of the compounds can contain one or more asymumetric atoms or centers, which can thus
give risc to opfical isomers {(cnantiomers) and diastercomers. The present teachings and
compounds disclosed herein include such enantiomers and diastereomers, as well as the racemic
and resolved, enantiomerically pure R and S stercoisomers, as well as other moixtures of the R and
S stereoisomers and pharmaceutically acceptable salts thereof. Optical isomers can be obtained in
pure form by standard procedures known to those skilled in the art, which include, but are not
hmited to, diasterecomernic salt formation, kinetic resolution, and asymumetric synthesis. The
present teachings also encompass ¢is and trans isomers of compounds containing alkenyl moieties
{e.g., alkenes and imines). It is also understood that the present teachings encompass all possible
regicisomers, and mixtures thereof, which can be obtained in pure form by standard separation
procedores known to those skilled in the art, and include, but are not limuted to, colurmm
chromatography, thin-layer chromatography, and high-performance hquid chromatography.
Pharmaceutically acceptable salts of compounds of the present teachings, which can have an

acidic moiety, can be formed using organic and inorganic bases. Both mono and polyanionic salts
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are contemplated, depending on the sumber of acidic hydrogens available for deprotonation.
Suitable salts formed with bases include yuetal salts, such as alkalt metal or atkaline earth metal
salis, for example sodivm, potassium, or magnesium salts, ammonia salts and organic amine salts,
such as those formaed with morpholine, thiomorpholine, piperidine, pyrrolidine, a2 mono-, di- or
tii-lower  alkylamine (e.g., ethyl-tert-butyl~, dicthyl-, diisopropyl-, tmethyl-, tibutyl- or
dimethylpropylamine}, or a mono-, di-, or wihydroxy lower alkylamine {e.g., mono-, di- or
triethanolamine). Specific non-limiing examples of inorganic bases inchide NaHCO;, Noy(CQ,;,
KHCO,, KyCO;, Cs,C0;, LIOH, NaGOH, KOH, NathPQy, NaoHPO,, and NayPO,. Internal salis
also can be formed. Similarly, when a componnd disclosed herein contains a basic moiety, salis
can be formed using orgamic and inorgamic acids. For example, salts can be formed from the
following acids: acetic, propionic, lactic, benzenesuvlfonic, benzoic, camphorsulfonic, citric,
tartanic, succinic, dichloroacenc, cthenesulfonic, formic, fumarie, ghicone, glotamic, hippornc,
hydrobromic, hydrochioric, isethionic, lactic, maleic, malic, malonic, mandelic, methanesuifonic,
ncic, napthalenesulfonic, nitric, oxalic, pamoic, pantothenic, phosphoric, phthalic, propionic,
succinic, sulfuric, tartaric, toluenesulfonic, and camphorsuifonic as well as other known
pharmaceutically acceptable acids.

When any variable occurs more than one time in any constituent or in any fornuila, its definition
in cach occurrence is independent of its definition at every other occurrence {e.g., in N(R"),, cach

>

R* may be the same or different than the other). Combinations of substituents and/or variables

are permissible only if such combinations result in stable corapounds.

The term “newropsychiatric disorder”, as wsed herein, is a mental or neurologic disorder which is
associated with the nervous system. For example, the neuropsychiatric disorder may inchude
anxiety disorders, mood disorders, neurodegenerative disorders, newrodevelopmental disorders,
autism, pervasive developmental disorder, pain disorders, newropathic pain, ALS, cognitive
disorders, Huntungion’s disease, Parkinson’s disease, supranuclear palsy, [rontal temporal
dementia, schizophrenia, delirium, Alzheimer’s disease, depression, mania, attention deficit
disorders, drog addiction, dementia, agitation, apathy, anxiety, psychoses, post-tragmalic stress
disorders, irritability, and disinhibition, learning disorders, memory loss, mental retardation,

dementia, personality disorders, bipolar disorders, bipolar depression, generalized anxiety
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disorder, panic disorder, obsessive-compulsive disorders, trichotillomania, eating disorders, and
the like. More specifically, neuropsychiatric disorders includes those listed in the Dhagnostic and
Statistical Manual of Mental Disorders (American Psychiatric Association, 5th Edition):
Newrodevelopmental  disorders, Intellectual disabiliies, Inteliectual disability (ntellectual
developmental  disorder), Global developmental delay, Unspecified ntellectual disability
(Intellectnal developmental disorder), Commumication disorders, Language disorder, Speech
sound disorder, Childhood-onset fluency disorder (stuttering), Social (pragmatic) commuication
disorder, Unspecified communication disorder, Auusm spectrom disorder, Rett Syndrome,
Attention deficit hyperactivity disorder (ADHD). Unspecified attenuon-defici/Hyperactivity
disorder, Specific learning disorder, Motor disorders, Developmental coordinaton disorder,
Stereotypic movement disorder, Tic disorders, Tourette's disorder, Persistent (Chronic) motor or
vocal tic disorder, Provisional tic disorder, Other specified tic disorder, Unspecified tic disorder,
Other newrodevelopmental disorders, Unspecified newrodevelopmental disorder, Schizophrenia
spectrum  and other psychotic disorders, Delusional disorder, Brief psychotic disorder,
Schizophreniform disorder, Schizophrenia, Schizoaffective disorder, Major depressive or manic
mood disorder concurrent with primary symptoms of schizophrenia, Substance/Medication-
induced psychotic disorder, Psychotic disorder due to another medical condition, Catatonia,
{Other specified schizophrenia spectrurn and other psychotic disorder, Unspecified schizophrenia

spectrum  and other psychotic disorder, Bipolar and related disorders, Asxiety disorders,

Acute stress disorder, Adjustment disorder, Other specified Tranma- and stressor-related disorder,
Unspecified tranma- and stressor-related disorder, Dissociative disorders, Dhssociative identity
disorder, Enssociative amnesia, Depersonalization/Derealization disorder, Somatic symplom
disorders, Encopresis, other elimination disorder, Disruptive, bpuise-control and conduoet
disorders in DBXSM-5, Oppositional defiant disorder, Intermittent explosive disorder, Conduet
disorder, Other specified disruptive, conduct disorder, unspecified disruptive, and conduct
disorder, Substance-Related and Addicuive Disorders, Substance-Related Disorders, Alcohol-
Related Disorders, Alcohol Use Disorder, Alcchol Withdrawal, Cannabis-Related Disorders,

Cannabis Use Disorder, Gambling Disorder, Cluster A personality disorders, Paranoid personality
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disorder, Schizoid personality disorder, Schizotypal personality disorder, Cluster B personality
disorders, Antisocial personality disorder, Borderline personality disorder, Histrionic personality
disorder, Narcissistic personality disorder, Chaster C personzlity disorders, Avoidant personality
disorder, Dependent personality disorder, Obsessive-compuisive personality disorder, Paraphilic
disorders.

The term “DSM” refers to a Diagnostic and Statistical Manual of Mental Dhsorders as
provided by American Psychiatric Association's {APA) classificadon and diagnostic tool.
Diagnostic and Stausucal Manoal of Menial Disorders, Fifth Edwion (DSM-5 or BSM-V} is
updated in 2013 and exemplary disorders in DSM-V are listed in Appendix A. In addition, the
DSM-V has a structure that inchudes broad categories and subdiagnoses indicating disorders,
conditions and problems.

“Newropsychiairic disorders” could also include newrodegenerative or neurologic disorders
mcluding: Alzheimer's disease, demienuia, vascelar dementia, mixed demenua, Parkinson’s
disease, Huntington’s disease, Amyotrophic lateral sclerosis (ALS), pseudobulbar affect, agitation
i Alzheimer’s disease, dementia, cerebellar ataxia, hereditary ataxias, nmitiple sclerosis,
Progressive Supramuclear Palsy, pain disorders, neuropathic pain, ncuropathies, stroke, scizure,
Fragile X, etc.

The neuropsychiairic symptoms 1aay include anxiety, depression, stress, fatigue, feelings of panic,
fear, uneasiness, problems in sleeping, cold or sweaty hands and/or feet, shortness of breath, heart
palpitations, social phobia, fear of public speaking, an inability to be still and calm, dry mouth,
oumbness or tingling in the hands or feet, nausea, muscle tension, dizziness apathy, elation,
disinhibition, irritability, wandenng, and the hke. Additionally, pewropsychiatric symptoms could
include: delusions, hallucinations, disorganmized thinking or speech, derailment of focal topic or
foose associations, incoherence, grossly disorganized or abnormial motor behavior (ncluding
catatonia), negative symptorns - reduced emotional expression, avolivon, alogia, anhedonia,
asociality, dyskinesias (including tardive dyskinesia), anhedoma and dysphona, anger and
aggression, or symiptoms of dissociation, or some combination of these.

Other disorders treated could include cancer (including Acute Lymphoblastic Leukerma (ALL),
Acuate Myeloid Lenkemia (AML), Adrenocortical Carcinoms, Childhood cancers, AIDS-Related

Cancers, Kaposi Sarcoma, AIDS-Related Lymphoma, Primary CNS Lymphoma, Anal Cancer,
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Astrocytomas, Atypical Teratoid/Rhabdoid Tumor, Basal Cell Carcinoma, Skin Cancer
(Nonmelanoma), Bie Duct Cancer, Bladder Cancer, Bone Cancer, Ewing Sarcoma Family of
Tumors, Osteosarcoma and Malignant Fibrous Histiocytoma, Brain Stem Glioma, Atypical
Teratoid/Rbabdoid Tumor, Embryonal Tumors, Germ Cell Tumors, Cramopharyngioma,
Ependyraoma, Breast Cancer, Bronchizl Tumors, Burkitt Lymphoma, Nos-Hodgkin Lymphoma,
Carcinoid Tumor, Gaswointestinal Carcinoma, Cardiac (Heart) Tumors, Pramary Lymphoma,
Cervical Cancer, Cholangiocarcinoma, Chordoma, Chronic Lymphocytic Lenkemia (CLL),
Chronic Myelogenous Leukemia (CML), Chronic Myeloproliferative Neoplasms, Colon Cancer,
Colorectal Cancer, Crapiopharyngioma, Cutaneous T-Cell Lymphoma, Mycosis Fongoides and
Sézary Syndrome, Ductal Carcinoma In Si (BCIS), Embryonal Tumors, Endometrial Cancer,
Ependymoma, Esophageal Cancer, BEsthesioneuroblastoma, Extracrapial Germ Cell Tumor,
Extragonadal Germ Cell Tumor, Eye Cancer, Intraocslar Melanoma, Retinoblastoma, Fallopian
Tube Cancer, Fibrous Histiocytoma of Bone, Malignant, and Osteosarcoma, Galibladder Cancer,
Gastric (Stomach) Cancer, Gastrointestinal Carcinoid Tumor, Gastrointestinal Stronial Tumors
(GIST), Germ Cell Tumor, Ovarian, Testicular, Gestational Trophoblastic Disease, Glioma, Hairy
Cell Leukemia, Head and Neck Cancer, Hepatocellular (Liver) Cancer, Histiocytosis, Langerhans
Cell, Hodgkin Lymphoma, Hypopharyageal Cancer, Islet Cell Tumors, Pancreatic
Newroendocrine Turaors, Kaposi Sarcoma, Kidoey, Renal Cell, Wilms Tumor, Langerhans Cell
Histiocytosis, Laryageal Cancer, Leukemia, Acute Lymphoblastic (ALL), Acute Myeloid (AML),
Chronic Lymphocytic (CLL), Chronic Myelogenous (CML), Hairy Cell, Lip and Oral Cavity
Cancer, Liver Cancer (Primary), Lung Cancer, Non-Small Cell, Small Cell, Lymphoma,
Hodgkin, Non-Hodgkin, Macroglobubinemia, Waldenstrdm, Male Breast Cancer, Melanoma,
Merkel Cell Carcinoma, Mesothelioma,Metastatic Squamons Neck Cancer with Oceult Primary,
Midline Tract Carcipoma Involving NUT Gene, Mouth Cancer, Muoluple Undocrine Neoplasia
Syndromes, Multiple Myeloma/Plasma Cell Neoplasm, Mycosis Fungoides, Myelodysplastic
Syndromes, Myelodysplastic/Myeloproliferative Neoplasms, Myelogenous Leukemia, Chronic
{CML}, Myeloid Leukemia, Acute {AML) Myeloma, Muluple, Myeloproliferative Neoplasms,
Nasal Cavity and Paranasal Sinus Cancer, Nasopharyngeal Cancer, Neuroblastoma, Non-Hodgkin
Lymphoma, Mon-Small Cell Lung Cancer., Oral Cancer, Oral Cavity Cancer. Lip and

Oropharyngeal Cancer, Osteosarcoma and Malignant Fibrous Histiocytoma of Bone, Ovarian
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Cancer, Low Malignant Potential Tunior, Pancreatic Cancer, Pancreatic Neuroendocrine Tumors
(Istet Cell Tumors), Papillomatosis, Paraganglioma, Paranasal Sinus and Nasal Cavity Cancer,
Parathyroid Cancer, Penile Cancer, Pharyngeal Cancer, Pheochromocytomna, Pituitary Tumor,
Plasma Cell Neoplasm/Multiple Myecloma, Plearopulmionary Blastoma, Pregnancy and Breast
Cancer, Primary Central Nervous System (CNS) Lymphoma, Primary Peritoneal Cancer, Prostate
Cancer, Rectal Cancer, Renal Cell {(Kidney) Cancer, Renal Pelvis and Ureter, Transitional Cell
Cancer, Retinoblastoma, Rhabdomyosarcoma, Salivary Gland Cancer, Rhabdomyosarcoma,
Uterine, Small Intestine Cancer, 3oft Tissue Sarcoma, Sgamous Cell Carcinoma, Sgoamous Neck
Cancer with Oceult Primary, Metastatic, Ttomach (Gastric) Cancer, T-Cell Lymphoma, Testicudar
Cancer, Throat Cancer, Thymoma and Thymic Carcinoma, Thyroid Cancer, Transitional Cell
Cancer of the Renal Pelvis and Ureter, Unknown Primary, Ureter and Renal Pelvis, Transitional
Cell Cancer, Urethral Cancer, Uterine Cancer, Endometrial, Ulerine Sarcoma, Vaginal Cancer,
Vabvar Cancer, Waldenstrdm Macroglobulinemia, Wilms Tumor.

The term "treatment™ as used herein includes any treatment of a condition or disease in a
subject, or particularly a human, and may inclade: (1) preventing the disease or condition from
occurring in the subject which may be predisposed to the disease but has not vet been diagnosed
as having it; (i1) inhibiting the disease or condition, i.¢., arresting its development; relicving the
disease or condition, i.c., causing regression of the condition; or (3ii) amcliorating or relieving the
conditions caused by the disease, ie., symaptoms of the disease. “Treatment” could be in
combination with other standard therapies or alone.

As used herein, “therapeutically effective” and “effective dose™ refer to a substance or an amount
that eliciis a desirable biological activity or effect.

As used herein, the term “riluzole prodrug” shall mean a compound that are cleaved to release
rifuzole in the plasma via etther an enzymatic or general biophysical release process.

As wpsed herein, the term “prodmug agent” shall mean a compound that are cleaved to release
ribizole in the plasma via either an enzymatic or general biophysical release process.

As used herein, the termn “anticancer agent” shall mean a compoond that is useful for the
weatnient or prevenuon of cancer, inchiding but not himited to melanoma, ovanan cancer, cervical
cancer, breast cancer, prostate cancer, testicular cancer, long cancer, renal cancer, colorectal

cancer, skin cancer, brain cancer, and leukemia.
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Except when noted, the terms “subject” or “patieat” are used interchangeably and refer to
mammals such as human patients and son-human primates, as well as experimental animals such
as rabbits, rats, and mice, and other animals. Accordingly, the term “subject” or “patient” as used
herein means any marnnalian patient or subject to which the compounds of the invention can be
administered. In an exemplary embodiment of the present invention, to identify subject patients
for weatment according to the methods of the invention, accepted screening roethods are
employed to determmine risk factors associated with a targeted or suspected disease or copdition or
to determuine the status of an existing disease or condition 1n a spbject. These screening methods
mnclude, for example, conventional work-ups to determine risk factors that may be associated with
the targeted or suspected disease or condition. These and other routine methods allow the
climician to select patients in need of therapy uvsing the methods and compoonds of the present

mvention.

The prodrug agents:
The prodrug agents of the present invention are N-substituted riluzole analogs, and include all
enantiomeric and diastercomeric forras and pharmaceutically accepted salts thereof having the

formula (1):

Q
oy S
D

FaCO" N 8

i

including hydrates, solvates, pharmacentically acceptable salts, and complexes thereof, wherein:
R' is selected from the gropp consisting of -C, fluorcalkyl, OR*, (CRSZR%)mNHR7,
o Ry

N ,
[T i
CR R0 ! lRKZ’ HoN FaCO = , and

]

N
S—NHCOCH(NHz) CHoCHy
F3CO S

9

/Q/E}O

R? is selected from the gropp consisting of CH,{CH,) NF R HC
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R™ and R™ are independently selected from the group consisting of hydrogen, C;-C alkyl, C5-C5
branched alkyl, C5-C; cycloalkyl, C,-Cy alkenyl, Cy-Cy alkynyl, and COR"

R* and R* cannot both be C,-Cy alkyl;

R™ and R™ are taken together with the atom to which they are bound to form an optionally
substituted three to six mernbered saturated heterocychic ring consisting of two to five carbon
atoms and a member selected from the group consisting of O, NR, 8, and SO»;

nis for2;

R is selected from the gropp consisting of C;-Cy alkyl, C5-C; branched alkyl, Cs5-C5 cyeloalkyl,
(- alkenyl, C,-Cs alkynyl, optionally sobstituted phenyl, and optionally substituted benzyl;

R’ is selected from the gropp consisting of C;-Cy alkyl, C5-C; branched alkyl, Cs5-C5 cyeloalkyl,
(y-Ce alkenyl, and C,-Cq atkynyl;

R and R® are at each occurrence independently selected from the group consisting of hydrogen,
optionally sobstitmed Cy-Cy alkyl, optionally substinied C1-Cy branched alkyl, opuionally
substituted C,-Cy alkenyl, optionally substitated C,-Cs alkynyl, and optionally substitated C5-C,
cycloalkyl,;

R® and R™ are taken together with the atom to which they are bound to form an optionally
substituted 6 membered ring;

mis i, 2, or 3;

R? R®
V.

NN 9 N D
- R % & b i uvéé}si W.ﬁ
R’is selected from the group consisting of COC R¥R™(NHR"), ™, and s

R* and R are at each occurrence independently sclected from the group consisting of hydrogen,
CH;, CH{CHa),, CHCH(CHa),, CH(CH)CH,CH,, CH,OH, CH(OH)CH,, CH,Ph, CH,(4-OH-
Phy, (CHa)yNH;, (CH, ) NHC(NHNH, CHy(3-indole), CHy(5-imidazole), CH,COH,
CH,CH,CO:H, CH,CONH,, and CH,CH,CONH»;

R’ is at each occurrence independently selected from the group consisting of hydrogen, C,-Cy
alkyl, C3-C7 branched alkyl, C3-C; cycloalkyl, C5-Cy alkenyl, and C;-Cy alkynyl;

Y 1s at cach occurrence independently selected from the group consisting of H, or O;

R and R™ are at each occurrence independently selected from the group consisting of

hydrogen, CH:, CHyCH;, CH{CH;),, CHCH(CHS:),, CH(CH:)CH,CH;, CHOH, CH,OCH,Ph,
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CH(OBE)YCH,, CH,Ph, CH(4-OH-Ph), (CH)NH,, (CHL):NHC(ONH, )NH, CH,(3-indole), CH(5-
mmidazole), CHy(CCH), CHx(cyclohexyl), CH,COH, CHCH,COLH, CH,CONH;, and
CH,CHCONH

R and R™ are taken wgether with the ator to which they are bound to form an optionally
substituited three to six membered saturated carbocyclic ring;

R is at each oceurtence independently selected from the group consisting of hydrogen, Ci-Cs
alkvi, C3-C; branched alkyl, C5-C; cycloaltkyl], C-Cy alkenyl, C-Cy haloalkyl, and C,-Cy alkynyl;
R and R'' are tuken together with the atoms to which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen atom, and R is not hydrogen;

R and R" are taken together with the atoms to which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen atoin, and R is not hydrogen;
R is at each occwrrence independently selected from the group consisting of hydrogen, C,-Cy

dﬂ&y} COCRI3aI{]3bN!\]5&R15b, CO(jRBaI{BbORM S()ZCR’}}aRBbNI{lSa )le

O O
v &“‘O: i g
COCRRNHSOR'™  HN—, HI\D HN , HN.

wo e Sgre N I

H[\(\/I Y %‘/QN H’Rw, and { CR%R%)QNHRZO, and when R'? is hydrogen, &Y cannot be
hydrogen;
R’ and R" are taken together with the atom to which they are bound to form an optionally
substituted four to six membered saturated heterocyclic ring containing a nitrogen atom and
optionally containing an additional heteroatom from the group consisting of N and O;
R and R™™ are at each occurrence independently selected from the group consisting hydrogen,
CH,, CHCHs, CHOCHCH, CHCCH, CH(CHs),, CHoCHICH:),, CHICH)CHCH,, CHOH,
CH,OCH,Ph, CH,CH,OCH,Ph, CH(OH)CH,, CH,Ph, CHy(cyclohexyl), CHx(4-OH-Ph),
(CH ) NH,, (CHoB:NHC(NHNH, CH(3-indole), CHo(5-imidazole), CHCOH, CHCHCOH,
CH,CONH,, and CHyCH,CONH;
R and R are taken together with the atom fo which they are bound to form an optionally

substituted three to six memhered saturated carbocyclic ring;
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R and R™ arc taken together with the atom to which they are bound to form an optionally
substituted six membered saturated heterocyclic ring with one O atom within the ring;

R'™ and R' are taken together with the atorns to which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen atony;

R and R"* are taken together with the atoms to which they are bound to form an optionally
substituted four to six membered ring containing one nitrogen atony;

Y s at each occurrence independently selected from the group consisting of Hy, O, and -H/-
OCH,Ph;

R' is at each occurrence independently selected from the group consisting of hydrogen, C-C
alkyl, C3-C; branched alkyl, C3-C; cycloalkyl, C,-Cy allkenyl, and Cy-Cq alkynyi;

R and R are at each occurrence independently selected from the group consisting of H, C-C
alkyl, C3~C; branched alkyl, C3-Cy cycloalkyl, C,-Cy alkenyl, T)-Cy atkynyl, C-Cy fluoroalkyl,
COR™, CH.R™, SORY, an optionally spbstituted four to six membered satorated heterocyclic

. PR . . . g . s - 24 ~ 23w
ring containing a heteroatom selected from the group consisting of NR™ and O, COCHR™NH,,

H H 17
q N N o N N NEdu!
Y X M ST Y YT Y sl
R, X CHF, % CHyF O r\\,,; E/{\NH”RIS ,
Mo H
2NN

N NH,

7 3
R and R™ are taken together with the atom to which they are bound to form an optionally
g b/ E ¥
substituted four to six membered saturated heterocyclic ring optionally containing one O atom
within the ring;
R is at each occurrence independently selected from the group consisting of CH,, O, C=0, and
P y group g
NH;
17 is at each occurrence independently selected from the group consisting of hydrogen, C,-Cs
alkyl, C3-C; branched alkyl, C3-C; cycloalkyl, C,-Cy allkenyl, and Cy-Cq alkynyi;
1" is at each occurrence independently selected from the group consisting of hydrogen, C,-Cg
alkyl, Cs-C; branched alkyl, C2-Cs cycloalkyl, C)-Cy alkenyl, and Cr-Cy alkynyl;
¥ ¥ 3 3 Y ¥y
R and R'® are taken together with the atoms to which they are bound to form an optionally

substituted five or six membered ring containing two nitrogen atoms;
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R and R™ are at each occurrence independently selected from the group consisting of
hydrogen, optionally substituted C-Cy alkyl, optionally substituted C5-C; branched alkyl,
optionally substituted C1-C; cycloalkyl, optionally substituted C,-Cy alkenyl, and optionally
substituted C-Cg alkynyl;

R and R' are taken together with the atom to which they are bound to form an optionally
substituted 3 to 6 membered carbocychc ring;

R* is at each occurmrence independently selected from the group consisting of hydrogen, C1-Cs
alkyl, C3-C; branched alkyl, C3-C; cycloalkyl, C,-Cy allkenyl, and Cy-Cq alkynyi;

gqis t,or2;

R*! is at each occurrence independently selected from the group consisting of hydrogen, C-C
alkyl, C3~C; branched alkyl, C3-Cy cycloalkyl, C,-Cy alkenyl, T)-Cy atkynyl, C-Cy fluoroalkyl,
optionally sobstituied aryi, and optionally sobstituted heteroaryl;

R is at each occwrrence independently selected from the group consisting of Cy-C alkyl, C5-Cs
branched alkyl, Cs-C5 eycloalkyl, | C-Cy alkenyl, C,-Cy alkynyl optionally substituted aryl,
optionally substituted heteroaryi;

R™ is selected from the group consisting H, CH,, CH,CH,, CH,CH,CH; CH,CCH, CH(CH, ),
CHLCH(CH:),, CHCH)CHCH;, CHLOH, CHOCH, Ph, CH.CH,OCH, Ph, CH(OH)CH;,
CH,Ph, CHa(cyclohexyl), CHo(4-OH-Ph), (CHuNH,, (CHL)NBO(NH)NH, CHy(3-indole),
CHo(5-tmidazole), CH,CO.H, CHCH,COH, CHCONH,, and CHCHCONH;

R** is at each occurrence independently selected from the group consisting of H, C1-Cy alkyt, Cs-
; branched altkyl, C3-C; cycloalkyl, C,-Cs alkenyl, Co-Cy alkynyl, optionally subsututed aryl,
optionally substituted heteroarvi, CORZS, and SO,-C salkyl;

R™ is at each occurrence independently selected from the group consisting of H, C,-Cy alkyl, Cs-
Cy branched alkyl, Cy-Cy cycloatkyl, Cr-Cs atkenyl, Cy-Cy alkynyl, optionally subsutuied aryl,

optionally substitated heteroaryi, C-Cealkoxy, and C-Cy alkylamino.

The compounds of the present invention inchide compounds having formda (3

R?

Q
N o}
josta
P07 N 8
3 1
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mcluding enantiomers, diasteroemers, hyvdrates, solvates, pharmaceutically acceptable s

coraplexes thereof.

The compounds of the present invention include compounds having fornmla (IH):

7N
PPN N ;
Fa20 /.... ) {\j <.) E
S/ NW R/
Ho o R(Sa}
m\  /m

including enantiomers, diasteroerers, hydrates, solvates, pharmaceutically acceptable salts,

complexes thereof.
The compounds of the present invention include compounds baviag formula (IV):
!

N. 14

A\ 4

reo— Sy o RZ
W )

TN B

v H R10s RI00

alts, and

jav]

including enantiomers, diasteroerers, hydrates, solvates, pharmaceutically acceptable salts, a

complexes thereof.
The compounds of the present invention include comapounds having formula (V)
Fscﬁﬂw o R
i f

={_ |
v 5 Eko/\é/j’ Mogen
f

including enantiomers, diasteroerers, hydrates, solvates, pharmaceutically acceptable salts, a

complexes thereof.

The compounds of the present invention include comapounds having formula (V)

RSB 8h
AN ‘ N’
87N \ 4 H
Vi \Réb Raal‘

/m

including enantiomers, diasteroerers, hydrates, solvates, pharmaceutically acceptable salts,

complexes thereof.

The compounds of the present invention include corapounds having formula (VIE):

jav]

nd

nd



F(gCQ"’
\K

/‘)"‘\ /!{ \‘n ““< \V

vir R&o R633 K2

including enantiomers, diasteroenmers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

5  The compounds of the present invention include compounds having fornmla (V)

wchiding enantiomers, diasteroemers, hydrates, sobvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention inclode compounds having formela (8X):

10

2
o]
[

including enantiomers, diasteroerers, hydrates, solvates, pharmaceutically acceptable salts,
complexes thereof.

The compounds of the present invention include compounds baviang formula (X):

qis R
o R R
N o
W
A o

Rqoa R’:Db
15 nchiding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention include compouads having formula {(XE):

(i1 IBaH‘.Sb

7
F3CO_{—\} N o “: /! 'R:aa
= A MNeg” TN
g ﬁf 0. Ri5b

X Rma Rmb



mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention include compounds having fornmla (XEE):

11 O
FCO N oo B
A A
SN Y
H HN
XH pioa R0

5  inchuding cnantiomers, diasterocmers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.

The compounds of the present invention include compounds having fornmla (XEEE):

0o Sy o R j?
=X ’U><N”
A D

X H Ri0e RIC6

10 complexes thereof.

The compounds of the present invention include corapounds having formula (XIV):

- 1O

szOQ.N o5 RO

i st 18

m_jJ\ N J%w/\f:{!o

o N
. H . HN\/i
X¥v R10a R16H
including enantiomers, diasteroersers, hydrates, solvates, pharmacentically acceptable salts, and

complexes thereof.

15 The conmipounds of the present invention inchide compounds having formuda (XY ):

1M 0
Fyco—{ ~\ Nog R ,E
/\)\- N- "!/i//\ R16

XV H Rioa 100 ~

mcluding enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
coraplexes thereof.
The compounds of the present invention include compounds having formula (XVE:

20
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FaCO / \ R
/k JX AR
Ri0a waHN“Rw
including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
g y p ep
complexes thereof.
The compounds of the present invention include compounds having formula (XVII):
F300Qr1 g i REFT
1 o
\ I 1=
s,u\d)k“#d B
6]
Vi R Ri®

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof.

The compounds of the present invention include compounds having formula (XVIII)
o) NH,

\ NH R2Z

0

N > ©

/C[ >—NH - (xvrm)
F3CO S

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof, wherein:

R? is selected from the group consisting H, CHs, CH,CHs, CH,CH,CH3, CH,CCH, CH(CH3),
CH,CH(CH3s),, CH(CH3)CH,CHs, CH,OH, CH,OCH,Ph, CH;CH>OCH,Ph, CH(OH)CH3, CH,Ph,
CHz(cyclohexyl), CH»(4-OH-Ph), (CH2)sNH,, (CH.);NHC(NH;)NH, CH,(3-indole), CH,(5-
imidazole), CH,CO,H, CH,CH,CO-H, CH,CONH, and CH,CH,CONH,.

In some embodiments R! is C;-Cs fluoroalkyl.

In some embodiments R! is OR2.

In some embodiments R! is (CR®R%),,NHR’.

In some embodiments R! is CR!%R1%®NR!R2,

JT,.I

H,N

In some embodiments R! is
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2

In some embodiments R is F300 5
AN
|| D-NHCOCH(NH,JCH.CH;

AN
I some embodiments R’ isFSbO
I some embodiments R is CH(CH,), NR¥R™.

P 0
T
Ho” O

In some embodiments R is hydrogen.

In some embodiments B is

in some embodiments B>* is C-C atkyl

In some embodiments B> is C3-Cr cycloatkyt.

in some embodiments B** is C5-C, branched alkyl
In some embodiments B is €,y alkenyl.

in some embodiments B is €,-Cy alkynyl.

In some embodiments B> is CO,R

in some embodiments R™ is hydrogen.

In some embodiments R is C-Cy alkyl.

In some embodiments R is C2-C5 eveloalkyl

In some embodiments R is 5-C5 braoched alkyl.
In some embodiments R is (C,-C alkenyl.

In some embodiments R is r-Cy alkynyl

. 3b . e 4
In some embodiments R77 is CO:R,

. 3a 3 S g T i
In some embodiments R and R are 1aken together with the atom o which they are boond to
form an optionally substitiied three to six membered saturated heterocyclic ring consisting of two

to five carbon atoms and a member selected from the group consisting of O, NR”, 8, and SO»;

In some embodiments nis 1.

In some embodiments n is 2.

In some embodiments R is C-Cs afkyl.

In some embodiments R s C;-C; branched alkvl.

. 4 . ~ -~
In some embodiments R is C3-Cy cycloalkyl.
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b
b
I
I
I
Ir

some enbodiments R* s $-C alkenyl.

o]

some embodiments R* is $-Cy alkynyl.

ot

=

some embodiments R is optionally substituted phenyl.

=~

7 4«
some embodiments R™ 3s bepzyl.

some embodiments B is C)-Cy atkyl

]

some embodiments R is C5-Cr branched alkyl

o]

In some embodiments R is C3-C7 cycloalkyl.
In some embodiments R is L alkenyl.
In some embodiments R is OOy alkynyl.
In some embodiments R™ is hydrogen.
In some embodiments R* is optionally substituted C-Cy alkyl.
In some embodiments R™ is optionally substituted C5-C; branched alkyl.
In some embodiments R™ is optionally substituted C-C; cycloalkyf.
In some embodiments R™ is optionally substitated C,-C, alkenyl.
In some embodiments R ig optionally substituted C,-Cs alkynyl.
Tn some embodiments R is hydrogen.
In some emabodiments R™ is optionally substimted C;-Ce alkyl.
In some embodiments R°" is optionally substituted Ca-Cy branched alkyl.
In some embodiments R is optionally substimied C5-C5 eycloalkyl.
In some erabodiments R°" is optionaily substimted Co-Cs alkenyl.
In some erabodiments R*" is optionaily substituted C,-Cy alkynyl.
In some erbodiments R™ and R are taken together with the atom to which they are bousd to
forin an optionally substituted 6 mermbered ring.
In some embodiments m is 1.
In some enmbodiments m is 2.
iIn some enbodiments m is 3.
in some embodiments B is COC R¥RSNHR).
:,:29

bids
In some embodiments R’ is ~./\> é{
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H Y
| o ¥
In some embodiments R’ 1s ‘"\M .

In some embodiments R* is ivdrogen.

In some embodiments R is CHa.

In some embodiments R is CHICH:)».

In some embodiments R* is CH,CH(CHa),.

In some embodiments R is CHICHOCH,CH,.
In some embodiments R™ is CH,OH.

In some embodiments R* is CHIOH)CH,,.

T some embodiments R* is CHLPh.

In some embodiments R* is CH24-OH-Ph).

In some embodiments R* s {(CHNH,.

Tt some embodimeats R is (OH 1 NHC(NH,)NH.
Tr some embodiments R is CH3-indole).

Trt some embodiments R5 is CHL (S -imudazole).
In some embodiments B s CHLCO,H.

In some embodiments ¥ is CHCHCOLH.

in some embodiments R* is CHLCONH,.

In some embodiments B* is CH,CHL,CONH,.
In some embodiments B is hydrogen.

In some embodiments B is CH,.

in some embodiments B is CH(CH,),.

in some enbodiments B is CHCH(CH ),

in some embodiments B is CH(CHOCH,CH..
In some embodiments R® is CH,OH.

In some embodiments R™ is CH(OH)CH,.

in some entbodiments R™ is CH,Ph.

in some embodiments R is CH,(4-OH-Ph).

in some embodiments R*® is (CH, L, NH,.
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I some embodiments R is CHo) s NHCONHNH,

In some embodiments R*” is CH,(3-indole).
In some embodiments R™ is CH.(5-imidazole).
P4
In some embodiments K is CHLCOH,
In some embodiments R®® is CHCH,CO,H.
In some embodiments R®® is CHCONH,.
I some embodiments R¥ is CHLCHLCONH,.
. g .
In some embodiments R” 1s hydrogen.
yarog
1n some ewmbodiments R is ©,-C, alkyl.
3
In some embodiments R’ is C3-C; branched atkyl.
In some embodiments R’ 1s C5-Cy cycloalkyl.
), 3
In some embodiments R is 0,0 alkenyl.
1n some embodiments R is © U albcynyt.
In some embodiments Y is H,.
In some embodiments Y is O.
Tn some embodiments R’ is hydrogen.
In some embodiments R'™ is CH;.
In some embodinents R is CH,CH,.
n some embodiments R’ is CH(CH;),.
In some embodiments R'® is CH,CH(CH;),.
In some embodiments R'® is CHICHICH,CH..
T some embodiments R'™ is CHLOH.
In some embodiments % is CH,OCH,Ph.
In some embodiments B'™ is CHOH)CHa.
In some embodiments B'® §s CH,Ph.
In some embodiments B'% is CHA4-OH-Ph).

In sonie entbodiments B'® s (CH, L, NH,.

Int some embodiments B!% is {CHy ) NHCO(NHLNH.

In some embodiments B'™ is CHL{3-indole),

. 102 ¢ g e e .
in sonme embodiments B is CH(5-imidazole).
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In some embodiments B'™ is CHy(CCH).

=

In some embodiments R™ is CHy(cyclohexyl),
Y ¥

In some embodiments R is CH,COLH.

In some embodiments K™ ig CHCHL,CGLHL

I some embodiments B'% is CH,CONH,.

In some embodiments R ™ is CH,CH,CONH,,

=

=

=

In some embodiments R'™ is hydrogen.
. i p—

In some embodiments R is CH,.

In some embodiments R'® is CH,CH,.

In some embodiments R'® is CH( CH;).

1 some embodiments R'Y s CH,CHICH,),.

in some embodiments R' i CHICH)NCH,CHa.

in some embodiments R'% i CH,OH.

In some embodiments R'™ is CH,OCH,Ph.
In some embodiments R'™ is CH(OH)CH.,
In some emabodiments R'™ is CHPh.

in some erabodiments R’ is CHy(4-OH-Ph).

In some embodiments R'® js (CH,1NH,.

n some embodiments R'™ is (CH, ), NHC(NH,NH.

N
i

In some erabodiments R'™ is CH>(3-indole).

s .

In some embodiments R™" is CHL(5~imidazole).

In some embodiments B is CHL(CCH.

In some embodiments R is CHo(eyelohexyly,
in some embodiments B'® is CH-CO-H.

In some embodiments BP is CHCH,COH.
in some entbodiments B% is CH,CONH,.

in some embodiments B1% is CH,OH,CONH,.

. 10 10 . , . . §
In some embodiments B'™ and R™ are taken wgether with the atora to which they are bouad to

form an optionally substituted three 1o six membered satorated carbocyclic ring.

in some embodiments R is hydrogen.
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some embodiments R is of C-Cy alkyl

=

=

some embodiments R is C5-C; branched alkyl.

=

some embodiments R'' is C3-C; eycloalkyl.

. i1 .
some embodimenis R is Co-Cp alkenyl.

=

some embodiments R is C-Co haloalkyl.

=

=

. i1
some embodiments R is Co-Co alkynyl.

; 104 11 " ] ) : )
In some embodiments R™ and R are taken together with the atoms to which they are bound to
. . . . . - . o2
form an optionally substituted foor to six membered ring containing one nitrogen atom, and R 7 is
not hydrogen.

» 106 11 : : .
In some embodiments R™ and R are taken together with the atoms to which they are bound to
- . . . . . . 12
form an optionally substituted foor to six membered ring containing one nitrogen atom, and R 7 s
not hydrogen.

s 12 .
In some embodiments R is hydrogen.
In some embodiments R 18 C;-Cy alkyl

; 32 s ey 13 b 198
In some embodiments R’ is COCRR™NR

3 12, v 138 ey 4
In some embodiments R 1s COCR 7R TOR™.
30 12 oy 132 U 15ap 15b

In some emabodiments R 718 SOCR "RINRTR ™Y

. 12, g5 13815 30are gy pyi5e
In some embodiments B 1s COCR R NHSO.R Y.
O

%

In some embodiments B is  HN

. 12 .
I some embodinenis R is

%’QL’
- I,
In some embodiments R’ is  HN .
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In some embodiments B1% is HN\) .
i
%/i’;!!r//‘\ﬁ-iﬁ
In some embodiments B1% is HN‘J
N"'R17

i 5
, . f%;’j\ RS
In some embodiments R~ is NH .

In some embodiments R’ is(CR]%R‘%)qNHRm.

In some embodiments R'! and R" are taken together with the atom to which they are bound to
form an optionally substitated four to six membered saturated heterocyclic ring containing a
nitrogen atom and optionally containing an additional heteroatom from the group consisting of N
and O.

In some embodiments R'™ is hydrogen.

In some embodiments R' is CHs.

In some embodiments R'™ is CH,CH;.

In some embodiments R s CH,CH,CH:,

In some embodiments R s CH,CCH.

In some emtbodiments B is CH(CH:),.

In some enmbodiments R is CHLCH(CH: ).

In some embodiments B is CH(CHOCH,CH,.

In some embodiments B is CHLOH.

In some embodiments B is CHLOCH,Ph.

in some embodiments R*™ is CH,CH,OCH, Ph.

in some embodiments R is CH(OH)CH..

In some embodiments B is CH,Ph.

in some embodiments R is CH,{cyclohexyl).

In some embodiments R is CHy(4-OH-Ph).

in some enbodiments R is (CH ) NH,.

In some embodiments R™ is (CH, B NHCONHNH.
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In some embodiments R is CH,(3-indole).
In some embodiments R™ is CHy(5-inudazole).
In some emboduments B is CH,CO,H.

In some embodiments R is CH,CHCO.H.
In some embodiments R is CH,CONH..

In some embodiments R is CH,CHCONIL,
In some embodiments R™ is hydrogen.

In some embodiments R is CHa.

I some embodiments R is CH,CHs.

In some embodiments R is CHyCH,CH;.

I some embodiments R' s CH,CCH.

In some embodiments R' is CHICH:)..

In some embodiments R'™ is CH,CHICH;),.

In some embodiments R is CHICHCH,CH..

In some embodiments R ™ is CH,0H.

In some embodiments R is CHOCH, Ph.

Tn some embodiments R'™ is CH.CH.OCH,Ph.
In some embodiments R'™ is CHOH)CH.,

Tn some emabodiments R is CH.Ph.

Tn some embodiments R is CHy(eyclohexyly,
n some embodimeats R is CH.(4-OH-Ph).

In some embodiments B is (CHL N,

Bt soime embodiments R is (CH,):,NHCO(NH,INH.

In somie embodiments B is CHa 3-indole).

In some entbodiments B is CH,(S-imidazole).
In some embodiments B s CH,C0.H.

In some embodiments B 45 CHOHAOH.

In sonte embodiments R is CH,CONH,,

In somie embodiments B is CH,CH,O0NH,.
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In some embodiments R and R™ are taken together with the atom to which they are bound to
form an optionally substituted three to six membered saturated carbocyclic ring.

In some embodiments R and R™ are taken together with the atom to which they are bound to
form an opuonally suhsututed six membered saturated heterocyclic ring with one O atorn within

the ring.

In some emabodiments R and R™ are taken together with the atorns to which they are bound to
form an optionally substituted four to six membered ring containing one nirogen atom.
o &
N . 133 13¢ o »
In some embodiments B and B are taken together with the atoms to which they are bound to
form an optionally substituted four to six membered ring contaimng one nitrogen atom. fn some
. 1

embodiments Y 1

> ,,l N .
In some embodiments Y is Hs.

. -1
In some embodiments Y is O,

. .1 . -
In some embodiments Y is -H/-OCH, Ph.
In some embodiments R™ is hydrogen.
In some embodiments R 18 C,-Cy atkyl.
In some erabodiments R is C3-C; branched alkyl.

. 14
In some erabodiments R™ 18 (5-Cy eycloalkyl

. 14
In some erabodiments R 1s C,-Cy alkenyl.

. 14
In some erabodiments R 18 $,-Cy alkynyl.

Y

In some erabodiments R™7 is hydrogen.
In some erabodiments R is ;- alkyl.
In some embodiments R is Ca-C5 branched alkyl.
In some emnbodiments R is C3-C; cycloalkyl.

is Cr-Cs alkenyl.

1
1

In some embodiments B
In some embodiments B is C,-Cy alkynyi.

In some embodiments B is C,-Cy fhuoroatkyl.
In some embodiments B is COR?.

In some embodiments B is CHLR™.

. 150 oy P22
In some embodiments R is SO,R™
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In some embodiments R is an optionally substiated four to six membered samrated

. . o . . . e 4
heterocyclic ring contatning a heteroatom selected from the group counsisting of NR™ and O,

. 154 « - 23

In some embodiments R™ is COCHR™NH,.
: RE e

In some embodiments is 3,

s T [
I some embodiments R 1g %zl CHF;

s
In some embodiments R is &
o
o M.
A 2y
R
{n some embodiments R ig AN
17
N-R
it
B omrid R‘i 8

In some embodimeats R 7 is % NH

NH
J

ﬁ\/ NH,
Tn some emibodiments R4y 7 & .

HooH
:%N N
| T\J
In some embodiments R’ ™ is N )

In some embodiments R'™ is hydrogen.

in sone embodiments K™% s

In some embodiments R is C-Cy alkvl.

In some embodiments R'™ is Ca-C; branched alkyl.
In some embodiments R'™ is O35 cyeloatkyl.

In some embodiments R s C-C alkenyl.

155

In some embodiments R is O g altkynyl
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In some embodiments R
I
I

Ir

=

718 C1-Cy fluoroalkyl.

some embodiments R

=

some embodiments R 1

=

some embodiments R’

=

15h

In some embodiments R™° is an optionally substituted four to six membered saturated
. . P e o 24
heterocyelic ring containing a hetercatom selected from the group consisting of NR™ and 0,

In some embodiments R'™ is COCHR>ZNH,.

In some embodiments R is % CF3,

. 15h . & E=
In some embodiments BRI is ™% CHP,

S
. 156, A OF
I some embodunents R*™7 is % CHgF
g
'}{.i\ E New
In some embodiments R is =
H

s 38k . h
In some embodiments R’ is N,

NrR’E r
. P SN L
In somie emtbodiments B 18 NH
NH
in some embodiments B is
- o NH
In some embodiments R is .

H H
"-e; N N
15t ) T\j
I some embodimenis R is N .

. 154 15t . .
In some embodiments R7" and R7° are aken ogether with the atom to which they are bound to
form an optionally substitvted fouwr to six membered saturated heterocyche ring optionally

containing one O atom within the ring.
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. 16 . o

In some embodiments R is CH,.
. 16 .

In sonte emtbodiments R is O
. 16

y some embodiments is C=(.

i ithad ts R is =0
N 16 -

1 some embodiments s NH.

I tod s R s NH
s 17 .

{n some embodiments R* is hydrogea.
> 17 .

e gome embodiments R is C-Cg atkyl.

; 17 ; ,
in some embodiments R is (5-C; branched alkyl.

~

» (7. o ,
1 some embodiments s Cn-Cs cycloalkyl
In some embodiments R 15 C4-C; cycloalkyl
1 some embodiments R is $,-Cp alkenyl
In some embod ts R 18 Cp-Cy alkenyl
. P17 v g
In some embodiments R' is C-Cy alkynyl.
1 some embodiments R’ is iiydrogen.
In so mbod is R is hydrog
In some embodiments R'% s ¢ -Cq alkyl.
In some embodiments R'® is 3-Cy branched alkyl.
In some embodiments R'" 15 C4-C, eycloalkyl.
. TE s e g
In some embodiments R’ 15 C,-Cy alkenyl.
. 1% -
In some embodiments R 15 $-Cy alkynyl.
in some embodiments R’ and R' are taken together with the atoms to which they are bound to
form an optionally substituted five or six membered ring coutaining fwo nitrogen atoms.
. 193
In some embodiments R is hydrogen.
SOMIE €3y iments R*™ is optionally substituted C,-C alkyl.
In some embodiments R'™ is optionally substituted C,-Cy; atky!
In some embodiments R’ is optionally substituted C3-C, branched alkyl.
In some enbodiments R'™ is optionally substituted C3-Cy cycloalkyl.
. 19a - . 4
In some embodiments B is optionally substitoted Cy-Cy alkenyl.
. 19a - . .
In some embodiments B is optonally substituted Cy-Cg alkynyl
N 195 .
In some embodiments B is hydrogen.
. 19 - . . N e
1 some entbodiments s optionally subs d C-Ce alkyl
In some enbodiments R 1s optionally substituted C;-Cg atkyl
. 19 . . . . S, .
In some emibodiments B is optionally substituted C5-C, branched alicyl,
s 196 . . p L e
In some entbodiments R is optionally substituted C5-C; cycloalkyl.

b

in some embodiments R'™ is optionally substituted C,-C, atkenyl.

~

in some embodiments '™ is optionally substituted C,-Cy, atkynyl.
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In some embodiments R'™ and R™ are taken together with the atom to which they are bound to
form an optionally substituted 3 membered carbocyelic ring.

in sonte embodiments ™™ and R™ are taken together with the atom to which they are bound to
form an optionally substitiied 4 membered carbocyclhic ring.

in some embodiments R* and R™ are taken together with the atom to which they are bound to
form an optionally substitmied 3 membered carbocyclic ring.

1 some embodiments R'™ and R™ are taken together with the atom te which they are bound to
form an optionally substituted 6 wembered carbocyclic ring.

In some embodiments R is hydrogen.

1n some embodiments R is C,-Cy atkyl.

in some embodiments R is Co-C branched alkyl.

in some embodiments R™ is Cy-C; cycloatkyl.

In some embodiments R* is C-Cy alkenyl.

In some embodiments R is Cy-Cy alkynyl.

In some embodiments g is 1.

In some embodiments g is 2.

In some embodiments RY is hydrogen.

In some embodiments R is € -0 atkyl.

In some embodiments RY is Ca-C- branched alkvi.

Tn some embodinients R? is C3-Cy cycloalkyl.

Tn some embodinents R is C,-Cy alkenyl.

In some emabodiments B is C,-Cy alkynyl.

In some embodiments R*! is C-Ce flnoroalkyl.

In somie entbodiments B is optionally substinuted aryl.

In some embodiments B is optionally sebstinted heteroaryl.

In some embodiments B2 is C;-Cy alkyl.

In sonte embodiments B2 is C3-C, branched alkyl

In some embodiments B2 is C3-C; cycloalkyl.

In some embodiments B is Cy-Cy alkenyl.

B 2. ~ ~
In some embodiments B is C,-C¢ alloynyl.
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. 22 . ¢ et
In some embodiments R is optionally substitated aryl.

. 22 . . e ’
in some embodiments R°” is optionally substituted heteroaryl

in some embodiments R™ is hydrogen.
1n some embodimeris B is CH;.
In some embodiments B2 is CHLOH;.
In some embodiments R is CH,CH,CH
In some embodiments R is CH,CCH.
In some embodiments R™ is CHCH, ).
In some embodiments R is CHLCHCH: ).
In some embodiments R™ is CH(CH)CH,CH,.
In some embodiments R iz CHLOH.
In some embodiments R™ iz CH,OCH,Fh.
In some embodiments R is CH,CH,O0CH, Ph.
In some embodiments R™ is CHOHCH..
In some embodiments R™ is CH.Ph.
In some embodiments R™ is CHalcyclohexyl).
¥ 3
In some erbodiments R™ is CHL(4-OH-Ph).
In some embodiments R™ is (CH L NH..
In some embodiments R™ is (CHy ) NHCNH, NH.
Tn some embodiments R™ is CHy(3-indole).
In some embodiments R* is CH{5-inudarole).
Tn some embodiments R is CH. LCOLHL
T some entbodiments R s CHL,CH,CO,H.
In somie embodiments B is CHyCONH,.
In some embodiments B is CH,CH,CONH,.
In some embodiments B is hydrogen.
yarog
In some embodiments B s Cy-Cg alkyl.
I some embodiments B2 1s C3-C; branched atkyl
In some embodiments B> is C-C; cycloalkyl.

4

. b v o
in some embodiments R is C-Cy alkenyl.
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. 24 . ~
some embodiments R™ is C,-Cy alkynyl.

=

some embodiments R is optionally substituted aryi.

=

=

some embodiments R is optionally substituted heteroaryl.

. 2% . 25
some embodiments R is COR™.

=

some embodiments R™ is SO-Cy galkyl

=

i 25 .
some embodimenis R™ is hydrogen.

=

In some embodiments R is C;-Cs alkyl.

In some embodiments R is C5-Cy branched alkyl.

In some embodiments R™ is Co-Cy cycloalkyl.

1n some embodiments R is C5-Cy alkenyl

1n some embodiments R is C5-Cy alkynyl.

In some embodiments R™ is optionally substitoted aryl.

In some embodiments R™ is optionally substitoted heteroaryl.

In some embodiments R™ is C4-Cy alkoxy.

In some embodiments R™ s C,-Cy alkylamino.

Exemplary non-limiting embodiments of the invention include
2~-(methyviamino)-N-(2-ox0-2-((6-(trifluoromethoxy) benzo[d]thiazol-2-ylamino)ethyDacetanuide;
(§)-N-(2-ox0-2-((6-(trifluoromethoxyybenzo{d]thiazol -2 -vhaminoethyDpyrrolidine-2 -
carboxamide;

(R)-2-amino-N-{2-0xo-2-((b-(triflucromethoxyibenzo [dithiazol-2-vhaminoethvhpropanamide;
3-amino-N-(2-ox0-2-((6-(trifluoromethoxy)benzo{d] thiazol-2-ylyamino)ethyl) propanamide;
1-amno-N-(2-ox0-2-((6-(nflucromethoxy)benzold] thiazol-2-yhaminojethyl) cyclopropane-1-
carboxamide;
{8)-N-(2-ox0-2-{{6-(irtflocromethoxyibenzo|djthazol-2-yhaminojethyhazetidine-2-carboxamide;
2-armno-2-methyl-N -(2-oxo-2-{{6-(inflooromethoxy) benzofd]thiazol-2~
yhamino)ethylipropanamide;

{8)-2-(miethylamino}-N-{2-oxo-2-{{6-(trifluoromethoxy) benzo{d]thiazol-2-
yhamino)ethylipropanamide;

{(R)-2-(methylamino)-N-(2-0x0-2-((6-{ riftooromethoxy) benzo[d]thiazol-2-

yhaminoethylypropanamide;

51



10

15

20

30

(R)-2-amino-3-hydroxy-N-(2-ox0-2-({O-(ritflunoromethoxy) beazo[dithiazol-2-
vhamino)ethylpropanamide;

(R)-2-amino-N-{2-ox0-2-{(6-(trifluoromethoxyibenzofd] thiazol-2-yDamino)ethylpent-4-
yoamide;

(8)-2-amino-N-(2-ox0-2-((6-(triflucromethoxy) henzo[dithiazol-2-yDamino yethylpeni-4-
yoamide;

(R)-N-(2-ox0-2-{(6-(tnflucromethoxyyvenzold} thiazol-2-yhaminojethyDpyrrolidine-2-
carboxamide;

1-amino-N-(2-ox0-2<{ 6-(wifluoromethoxybenzo {djtazol-2-yhaminojethyheyclobutane-1-
carboxamide;

{8)-2-amino-N-{2-0xo-2-{(5-(trifluoromethoxy) benzo|djthiazol-2-yhaminoethyhpentanamide;
{R)-2-amino-3-methyl-N-(2-0x0-2-{({(6-(uiflooro methoxy)benzo|d]thiazol-2-
vhaminojethylbotanamide;

{8)-4-0x0-N-(2-0x0-2-((b-(triffuoromethoxy }henzo [d]thiazol-2-yDamino)ethyypyrrolidine-2-
carboxamide;

(§)-N-(2-ox0-2-((6-(trifluoromethoxyybenzo{d] thiazol-2-vlamino)ethyDpiperidine-2-
carboxaride;

(§)-N-(2-ox0-2-((6-(trifluoromethoxyybenzol{d] thiazol-2-yvlamino)ethyDoorpholine-3-
carboxaride;

(R)-N-( 2~ox0-2-((6-(trifluoromethoxybenzo[d] thiazol-2-vhaminojethy!ymorpholine-3-
carboxaride;

(R)-Z2-amino-4-methvl-N-{2-0x0-2-{{&-{trifluoro roethoxy)henzo[d]thiazol-2-
yhaminojethyhpentanamide;

{R)-4-0x0-N-{2-0x0-2-((6-(trifluoromethox y jhenzo{d}thiazol-2-yHaminoethyDpiperidine-2-
carboxamde;

4-arno-N-(2-oxo-2-{{6-(inflacromethoxyibenzofd] thiazol-2-yhHanunoethytetrahydro-2H-
pyran-4-carboxamide;

{(R)-Z-amino-N1-{2-ox0-2-({6-{ rifluoromethoxy) benzo[d]thiazol-2-

yhamino)ethylipentanediarmde;
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(R)-2-amino-N-{2-ox0-2-{(6-(trifluoromethoxy) benzo[djthiazol-2-yDamino)ethyl)-3-
phenylpropanamide;

(R)-2-amino-3-cyclohexyl-N-(2-0x0-2-({6-(triffuoro macthoxy benzo[d] thiazol-2-
yhamino)ethyDpropanamide;

(R)-2-amino-3-(benzyloxy)-N-(2-ox0-2-((6-(trifluoro methoxy)benzo[dthiazol-2-
yhamino)ethyDpropanamide;

(8)-2-amino-3-(benzyloxy)}-N-(2-ox0-2-{{(6-(triflnoro methoxy)benzo{d]thiazol-2-
vhaminojethyDpropanamide;

{R)-2-amino-3-( I Handol-3-vI}-N-(2-0x0-2-({6-(inflooro methoxy)benzoldjthiazol-2-
vhaminojethyDpropanamide;

{28,4R)-4-(benzylony}-N-(2-0x0-2-({6-(rifluoro methoxy)benzo[d]thiazol-2-
vhaminojethyhpyrrolidine-2-carboxamide;

{8)-N«(Z-oxo0-2-({(6-{trifluoromethox yybenzo{d] thiazol-2-vljarninoethyDpiperazine-2-
carboxamide;

(R)-2-amino-4~(benzyloxy)-N-(2-0x0-2-((6-(trifluoro methoxy)benzo[d|thiazol-2-
vhaminojethyDbutanamide;

(R)-1-(N,N-dimethyl-L-valyD)-N-(6-(triffuoromethoxy)benzo [dthiazol-2-yhpyrrolidine-2-
carboxaride;
(R)-1~(L-valyh-N-(6-(trifluoromethoxy)benzol[d]thiazol-2-vl)pyrrolidine-2-carboxamide;
(R)-1-D-valyl-N-(O-(rifluoromethoxy)benzo{d]thiazol-2-v1) pyerolidine-2-carboxamide;
(R)-1--glveinvl-N-(0-(trifluoromethoxy)benzo[d]thiazol-2-v1) pyoolidine-2-carboxamide;
(R)-1-N-ethylglycinyl-N-{6-(mniflaoromethoxy)benzoldjthiazol-2-y1) pyrrolidine-2-carboxamide;
(R)-1-N-sopropylglycinyl-N-{(6-{trifluoromethoxy) benzo[d}jthiazol-2-y1) pyrrolidine-2-
carboxanude;

(R)-1-MN-t-butylglyeinyl-N-{6-(rifluoromethox v} benzoldjtmazol-2-yDpyrrolidine-2-
carboxamde;

{(R)-1-(3-amuno-2,2-dimethylpropanoyl)-N-(6-(riftuoromethoxyybenzo [dithiazol-2-
yhipyrrolidine-2-carboxarmde;
(R)-1-(1-(aminomethybeyclopropane-1-carbonyl)-N-{6-(tirifluoromethox yYbenzo[d] thiazol-2-

yhpyrrolidine-2-carboxamide;
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(R)-1-(1 -(aminomethyhcyclopentane-1 -carbonyl)-N-{G-(trifluoromethoxybenzofd] thiazol-2-
vhpyrrolidine-2-carboxamide;

(R)-1-(1 -(aminomethyhcyclohexane- I -carbonyD-N-(&-(riflnoromethoxy)benzo{d]thiazol-2-
yhpyrrolidine-2-carboxamide;

(85)-1-(3-araino-2,2-dimethylpropanovi)-N-(6-(triffuoro methoxy)benzo{d]thiazol-2-
yhpyrrolidine-2-carboxamide;

(&)-1-(I{aminomethyhcyclopropane-1 -carbonyl)-N-{&-{(triflucromethoxyibenzofd] thiazol-2-
vhpyrrolidine-2-carboxamide;

{(8)-1-(1{aminomethylcyclopentane- L -carbonyl}-N-(6-(riflooromethoxyybenzofd]thiazol-2-
vhpyrrolidine-2-carboxamide;

{(&)-1-(D-valyh-N-(o-{rriffuoromethox ybenzold]thiazol-2-ylipyirolidine-2-carboxamide;
{(8)-1-(L-valyy-N-{6-(trifluoromethoxy)benzo[d]thiazol-2-yDpyrrolidine-2-carboxanide;
{8)-1-glycyl-N-{6-(riflporomethoxybenzo|d|thiazol-2-yhpyrrolidine-2-carboxamide;
(8)-1-(D-alanyl}-N-(6-(trifluoromethoxy)benzo|d]thiazol-2-vl)pyrrolidine-2-carboxamide;
{8)3-1-(methylglyeyl)-N-(6-(trifluoromethoxy)benzo [d]thiazol-2-vi}pyrrolidine-2-carboxamide;
(8)-1-(ethyiglycyl)-N-{6-(trifluoromethoxy)benzo{d]tnazol-2-yhipyrrolidine-2-carboxamide;
{8)-1-(isopropylglyeyh)-N-(6-(trifluoromethoxyybenzo[d] thiazol-2-ypyrrolidine-2-carboxamide;
(8)-1-(tert-butylglyevD)-N-(6-(trifluoromethoxy)benzo[d] thiazol-2-yDpyrrolidine-2-carboxamide;
(§)-1-(D-leucyD)-N-(6-(trifluoromethoxy)benzo|[dithiazol-2-vl)pyorolidine-2-carboxamide;
(8)-1-3-aminopropanoyl)-N-(6-(triffluoromethoxy)benzo [d]thiazol-2-vhpyrrolidine-2-
carboxaride;

{S)-1-glycyl-N-(6-{trifluoromethoxy)benzofd]thiazol-2-yDazetidine - 2-carboxarnide;
(8)-1-(3-aminopropanoyl}-N-{&-{rifluoromethoxybenzold} thiazol-2-yazetidine-2-
carboxanude;

{8)~1-(I-(aminomethyl jcyclopropane-1 -carbonyl)-N-{6-(rifluoromethoxyibenzofd|thiazol-2-
yhazetidine-2-carboxamide;

{8)~1-(1-(aminomethyl jcyclopentane~ 1 -carbonyl}-N-(6-(trifluoromethoxy)benzofd] thiazol-2-
yhazetidine-2-carboxamide;

{S)-1-ghyeyi-N-(6-{triffuoromethoxybenzoid]thinzol-2-ylipiperidine-2-carboxamide;
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(8)-1-(3-arainopropanoyl)-N-(6-(irifluoromethoxyhenzold] thiazol-2-vDipiperidine-2-
carboxanude;

(8)-1-(3-arainopropanoyl)-N-(6-(irifluoromethoxyhenzold] thiazol-2-vDipiperidine-2-
carboxamide;

(R)-1-(methylglycvl)-N-(6-(triffluoromethoxybenzold] thiazol-2-yDipiperidine-2-carboxamide;
{-(2-aminoacetamido)-N-{6-(tnflaoromethoxy)benzold} thiazol-2-yhcyclopropane-1-
carboxamide;

1-(2-{methylaminojacetamido}-N-(6-(trifluoromethoxy) benzold}thiazol-2-yheyclopropane-1-
carboxamide;

1-{Z-aminoacetamido}-N-(6-(trifluoromethoxy yoenzol d] thiazol-2-ylicyclobutane-1-carboxamide;
1-(2-{methylaminojacetamido}-N-(6-(trifluoromethoxy) benzold}thiazol-2-yheyclobutane-1-
carboxamide;

1-{3-amino-2 2-dimethyipropanammdo)-N-(6-(triflucro methoxy)benzo|djthiazol-2-
vhcyclobutane- I -carboxamide;
1-{aminomethyi}-N-(1-((6-(trifluoromethoxy)benzo[d]thiazol-2-yl)carbanoyljcyclobutyl)
cyclopentane-1-carboxamide;
1-(2-(isopropyiaminojacetamido)-N-{6-(trifluoromethoxy)benzol{d]thiazol-2-viicyclobutane- 1-
carboxaride;
1-(2-(isopropyiaminojacetamido)-N-{6-(trifluoromethoxy)benzol{d]thiazol-2-viicyclobutane- 1-
carboxaride;

1~(arainomethyi}-N-(1-((6-(trfluoromethoxy)benzo[d]thiazol-2-vl)carbamoy!cvelobutyl)

cyclohexane-1-carhoxamide;
(R)-1-(2-amanopropanamido -N-{6-{ rifluoromethoxyibenzo [dlihiazol-2-yi}cyvclobutane- 1 -
carboxanude;

{(R)-1-(2-amino-3-methylbutanamido }-N-(6-(trifhuoro methox yybenzo{d]thiazol-2-ylicyclobatane-
1-carboxamide;

{8)-2-(2-amincacetanido)-3-phenyl-N-(6-(trifluoro methoxy)benzo{djthiazol-2-ypropanamide;
{8)-2-(2-(methylamino jacetamido}-3-phenyl-N-(6-(trifluoromethoxy benzo|d ] thiazol-2-

ylipropanarnide;
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(8)-2-((R)-2-aminopropananido}-3-phenvi-N-(6-(trifluoromethoxy)benzold]thiazol-2-
yhpropanamide;

(8)-2-((8)-2-aminopropanamido)-3-phenyl-N-(6-(trifluoro methoxy)benzo[d]thiazol-2-
yhpropanamide;

(R)-2-amino-3-methyl-N-({5)-1-ox0-3-phenyi- 1 -({6-(trifluoromethoxybenzo{d] thiazol -2~
yhamino)propan-2-yhbutanarde;
(8)-2-amino-2-methvi-N-{1-0x0-3-phenyl-1-((6-(rifluorormethoxyhenzo[djthiazol-2-
vhamino)propan-2-yhpropanamide;

{8)-1-amino-N-{1-0xo-3-phenyl-1 -{({6-(trifluoromethoxy) benzofd]thiazol-2-yDaminoypropan-2-
vheyclopropane-1-carboxamide;

{8)-1-amino-N-{1-0xo-3-phenyl-1 -{({6-(trifluoromethoxy) benzofd]thiazol-2-yDaminoypropan-2-
vheyclobutane- 1 -carboxamide;

1-{3-amino-2 2-dimethyipropanammdo)-N-(6-(triflucro methoxy)benzo|djthiazol-2-
vhcyclobutane- I -carboxamide;

(R)-2-(2-aminopropanamido)-2-methyl-N-(6-(rifluoro methoxybenzo[d|thiazol-2-
vhpropanamide;
(8)-2-(2-aminopropanamido)-2-methyi-N-(6-(trifluoromethoxyvibenzo[d]thiazol-2-
vhpropanamide;

2-(2-aminoacetamido)-2-methyl-N-(6-(trifluoro methoxy)benzo{dithiazol-2-yDpropanamide,
(R)-2-amino-N-(2-methyl-1-oxo-1-({G-(trifluoromethoxy) benzo[d]thiazol-2-yhamino)propan-2-
vi)-3-phenylpropanamide;

(8)-2-amino-3-(hbenzyloxy)-N-(2-methyl- i -oxo- 1-{((6-{triffuoromethoxyibenzold]thiazol-2-
yhaminopropan-2-yhpropanamide;

1-armno-N-(2-methyl-1-0x0-1 -{({6-(trifluoromethoxy) benzo[d]thiazol-2-yhamino)propan-2-
yhicyclopropane-1-carboxamide;

1-armino-N-(2-methyl-1-0x0-1-{{6-(ifluoromethoxy) benzo{djthiazol-2-yhamino)propan-2-
yhicyclobutane-1-carboxamide;

2-armno-2-methyl-N-(2-methyi-1-oxo-1-{({6-{trithyoro methoxyybenzo[djthiazol-2-

yhaminopropan-2-yhpropanamide;
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3-amino-2,2-dimethyi-N-(2-methyl-1-ox0-1-((6-(triffucromethoxy)benzo{d]thiazol-2-
yhamino)propan-2-vhpropanaraide;

1-(aminomethyl)-N-(2-methyl-1-oxo- 1 -((6-{trifluoro methoxy)benzo[dithiazol-2-
yhamino)propan-2-yheyclopropane- |- carboxamude;
1-(aminomethyl)-N-(2-methyl-1-oxo- 1 -((6-{trifluoro methoxy)benzo[dithiazol-2-
yhamino)propan-2-yheyclopentane- | -carboxamide;

{-(aminomethyly-N-(2-methyl- 1-oxo- 1 -{{6-{rifluoro methoxy)benzo{dithiazol-2-
vhamino)propan-2-yheyclohexane- | -carboxamide;

2-methyl-2-(2-(methylamino jacetanmido)-N-( 6-(trifluoro methoxy)benzo]dithiazol-2-
vhpropanamide;

2-(2~{ethylamino)acetarnido)}-2-methyl-N-( 6 riflucromethoxybenzo[dijthiazol-2-
vhpropanamide;
2-(2-{1sopropylamincjacetamido)-2-methyl-N-(6-(trifvoromethoxybenzo[d] thiazol-2-
vhpropanamide;

2-(2~(tert-butylamino)acetamido)-2-methyl-N-(6-( trifluoromethoxy)benzo|d|thiazol-2-
vhpropanamide;

(8)-2-(2-aminoacetarnido)-N-(6-(trifluoromethoxy) benzo[d]thiazol-2-yDpropanamide;

(8)-2-amino-N-{(5)-1-oxo0- 1 -({6-{trifluoromethoxy)benzo [d]thiazol-2-yhamino)propan-2-

vhpropanamide;

(R)-2-amino-N-{(S)-1-ox0-1-((6-(iriflucromethoxy)benzold] thiazol-2-vl)amino)propan-2-

vhpropanamide;

3-Amino-N,2, 2-trimethyl-N-(2-0x0-2-((6-{triflucromethoxy thenzo{d]thiazol-2 -
yhaminoethyDpropanamide;
1-(aminomethyD-N-methyl-N-(2-0x0-2-({(6-(riflucromethoxy thenzoid]ithiazol-2-
yhaminolethylicyclopropane-1-carhoxamide;
1-(aminomethyl}-N-methyl-N-(2-0x0-2-({6-(riflporo methoxy)benzo|d]thiazol-2-
yhaminolethylicyclopentane-1-carboxamide;
1-(aminomethyl}-N-methyl-N-(2-0x0-2-({6-(riflporo methoxy)benzo|d]thiazol-2-

yhamino)ethylicyclohexane-1-carboxamide;
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N-methyi-2-(macthviamino)-N-(2-0x0-2~({6-{trifluoro methoxy)benzo[d]thiazol-2-
vhamino)ethyliacetamide;

2-{ethylamino)-N-methyl-N-(2-0x0-2-{{(6-(trifluoro racthoxy)benzo[d]thiazol-2-
yvhamino)ethyiiacetamide;

2-(isopropylamino)-N-methyl-N-(2-0x0-2-((6-(trifluore methoxy)benzo{d]thiazol-2-
yvhamino)ethyiiacetamide;
2-{tert-hatylamino)-N-raethyl-N-(2-0x0-2-({&-(rifluoromethoxy yhenzo{d] thiazol-2-
vhaminojethylacetamide;
2-{dimethylarmno)-N-methyl-N-(2-oxo0-2-({6~{trifhuoromethox yybenzo{d jthiazol-2-y1)
aminojethyacetamide;

2-amino-N-methyl-N-{ 2-oxo0-2-{{6-{trifluoromethoxy) benzo[dithiazol-2-yhamino)
ethyhacetamide;

{8)-2-amino-N-methyl-N-(2-0x0-2-( {6-{rifluoromethox v} benzo{djihiazol-2-yhamino)
ethyl)propanamide;

(R)-2-amino-N-methyl-N-(2-0x0-2-{{(6-(trifluoromethoxy Ybenzo[d thiazol-2-yl amino)
ethyDpropanamide;,

3-amino-N-methyl-N-(2-0x0-2-({6-(trifluoromethoxybenzo [dithiazol-2-vhaminoethyl)
propanamide;

2-amino-N-cthyl-N-(2-oxo-2-((6-(trifluoromethoxy jbenzo [dithiazol-2-vlamino)
ethyDacetamide;

2-amino-N-isopropyl-N-(2-ox0-2-((5-(trifluoromethoxy) benzo[d]thiazol-2-
yhaminojethyhacetarnide;
2-{arainomethyl)-N-(6-{trifluoromethoxyibenzofdithiazol-2-yhbenzamide;

tert-butyl {4-oxo-4-{{(6-(nifluoromethoxyybenzo|djthiazol-2-yhamino)hotylcarbamate;
4-armno-N-(6-{trifluoromethoxyibenzold]thiazol-2-ylibutanamide;
{8)-N-{4-oxo-4-({6-(uriflvoromethoxyibenzo|djtazol-2-yhamino)butyl) pyrrolidine-2-
carboxamde;

(8)-2-amino-4-methyi-N-{4-0x0-4-((6-(riflooromethoxy) benzo[d]jthiazol-2-yhamino)
butyDpentanamide;

4-(2-aminoacetamido)-N-(6-(trifluoromethoxy)benzo{d] thiazol-2-yDbutananude;
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(8)-4-(2-arainopropanamido)-N-{6-(trifluoromethoxy)benzo [d]thiazol-2-yDhbutanamide;
(8)-2-amino-3-methvi-N-{(4-ox0-4-({6-(trifluoromethoxy) benzo[djthiazol-2-yhamino)

butyDbutanamide;

(8)-5-0x0-N-{4-0x0-4-{{6-{ rifTuoromethoxybenzo{djthiazol-2-yDarsinoybutyl) pymrohdine-2-
carboxanude;

(28,38)-2-amino-3-methyl-N-(4-ox0-4-{(6-(riffucro methoxy)benzo[dithiazcl-2-v1)
aminobutylipentanamide;

{8)-4-amiino-5-0x0-5-({4-0x0-4-{ {6~{trifluoromethoxyibenzo {djthiazol-2-yHaminobuiyl)
amino)pentanoic acid;

{8)-2-amino-4-(methylthio}-N-(4-ox0-4-({6-(irifloore methoxy)benzofd]thiazol-2-
vhamino)butyhbutanaride;

{8)-4-(Z-amino-3-phenvipropanamido - N-(6-( riftuoromethoxyybenzo [d]thiazol-2-yhbutanamide;
{8)-3-amino-4-0x0-4-{({4-0x0-4-{ {6~{trifluoromethoxyibenzo {dithiazol-2-yamino)
butyDamino)butanoic acid;

(8)-4-amino-5-0x0-3-({4-0x0-4-{({6~(triflucromethoxy) benzo{dithiazol-2-yhanyinobutyl)
amino)pentanocic acid;

(§)-4~-(2-amino-3-(1 H-indol-3-yhpropanamido)-N-(6-~(trifluoromethoxy)benzo[dithiazol-2-
vhbutanamide;
(§)-N-((1-(2-ox0-2-((6-(mifluoromethoxyhenzo{d]thiazol-2-yhamino)ethycyclohexyl)
methyhpyrrolidine-2-carboxamide;
(8§)-N-((1-(2-ox0-2-((b-(ifluoromethoxybenzo{d]thiazol-2-yhamino) ethvl)cyclohexyl)
methyhpyrrolidine-2-carboxamide;
(8)-2-amino-4-methyl-N-{((1-(2-0x0-2-({(&-(trifleoromethoxy) benzo{djthiazol-2-yllamino)
ethyheyclohexyhmethyDpentanamide;

(8)-2-amino-3-methyi-N-{( 1-(2-0x0-2-({6-{trifluoro methoxybenzo|djthiazol-2-
yhaminolethylicyclohexyhmethylibutanamide;
2-armno-N-{({1-(2-0x0-2-({6-(iriflporomethoxyhenzof d]thiazol-2-yDamino) ethyl)
cyclohexyhmethyhacetamide;

{8)-2-amino-N-{{1-(2-ox0-2-{{6-(triflaoromethoxy ybenzo[d] thiazol-2-yhHaninojethyl)

cyciohexylimethypropanamide;
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2-{methylamino)-N-((1-(2-0%0-2-({6-(trifluoromethoxy) benzo[d]thiazol-2-yhamino)ethvl)
cyclohexyhmethyljacetamide;

(R)-2-amino-3-methyl-N-{((1-(2-0x0-2-({(6-(trifluoro methoxy)benzo{d]thiazol-2-vhamino)
ethyheyclobexvhraethyhbutanannde;

(8)-5-0x0-N-({ 1-(2-0%0-2-({6-(trifluoromethoxyibenzold] thiazol-2-yDamino)ethyl)
cyelohexyhmethyDpyrrolidine-2-carboxamide;
(8)-Z-amino-N1-({(1-{2-oxo-2-{{(6-(trifluoromethoxyibenzo [djthiazol-2-yhaminojethyl)
cyclohexyDmethyDpentanediamide;

{8)-2-amino-4-(methylthio}-N-({1-(2-0x0-2-({ 6-{trifluorc methoxybenzo|dithiazol-2-
vhamino)ethyDeyclohexyDmethyhbotanamide;

{8)-2-amino-N-{{ 1 -(2-0x0-2-({&-(trifluoromethox y ybenzo[d] thiazol-2-yhaminolethyl)
cyclohexyhmethyl)-3-phenylpropanamide;

{8)-3-amino-4-0x0-4-{({{ 1 -{ 2-ox0-2-{{6-(tnfluoromethoxy) benzo{d]thiazol-2-yHamino)
ethyheyclohexylmethyhamino)butanoic acid;

{8)-4-amino-5-0x0-3-({{ 1 -{2-ox0-2-{(6-(trifluoromethoxy) benzo{d]thiazol-2-y)amino)
ethyheyclohexylymethyhamino)pentanoic acid;

(8)-2-amino-3-(1H-1indol-3-yD)-N-((1 - 2-ox0-2-{((6-(rifluoro methoxy)Yhenzo[d]thiazol-2-
vhaminojethyDeyclohexyhmethylpropanamide;
(R)-2-amino-3-methvl-N-{(4-oxo-4-({6-(trifluoromethoxy)benzo{d]thiazol-2-ylamino)
buty!)butanaraide;
(R)-N-{4-ox0-4-((6-(trifluoramethoxybenzoldithiazol-2-yDamino)butyDpyrrolidine-2 -
carboxamide;

{R)-5-0x0-N-{4-ox0-4-({&-{trifTuororaethoxyybenzo{d]thiazol -2-vhamino)butyl} pyrrolidine-2-
carboxanude;

(R)-Z-amino-3-methyl-N-{{ 1-{2-ox0-2-{{6-{ rifhsoro methoxy)benzo{d]thiazol-2-yhaminojethyl)
cyclohexyhmethyDbuianamide;
{(S)-N-{{(1-(2-ox0-2-({6-(riflooromethoxyhenzo{djihazol-2-yhamino)ethyDeyclohexyl)
methyDpyrrolidine-2-carboxamide;

{R)-5-0x0-N-({ 1-(2-ox0-2-({6~{ ritluoromethoxy}benzold] thiazol-2-yhaminojethyleyclohexyl)

methybpyrrolidine-2-carboxamide;
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d-amino-3,3-dimethvl-N-{6-(trifluoromethoxy)benzo(d] thiazol-2-yhbutanamide;
(8)-3~(benzyloxy)-2-morpholino-N-(6-(trifluoramethoxy benzo[d]thiazol-2-yhpropanamide;
(8)-3~(benzyloxy)-2-(dimethylamino)-N-(6-(trifluoro raethoxy)benzo[d]thiazol-2-
yhpropanamide;
(5)-1-methyl-N-{(6-(trifluoromethoxy)benzold]thiazol-2-yDipyreolidine-2-carboxamide;
2-{ethylamino}-N-methyl-N-{2-ox0-2-{{6-{trifhuoromethoxy) benzo[d]thiazol-2-
yvhamino)ethyiiacetamide;

2-(isopropylamino}-N-methyl-N-(2-0x0-2-({6-(trifluoro methoxybenzo{djthiazol-2-
vhaminojethylacetamide;

{R)-1-{1<{aminomethyljcyclohexane- I -carbonyl)-N-{(6~{trifluoromethoxy)benzofd] thiazol-2-
vhpyrrolidine-2-carboxamide;

N-methyl-2-(methyisulfonamido)-N-(2-ox0-2-({6-{trif huore ruethoxy)benzo[djthiazol-2-
vhaminojethylacetamide;

2~{tert-butoxy)-N-methyl-N-(2-0%0-2-({6-(triflaoromethoxy) benzo{d]thiazol-2-
vhamino)ethyDacetamide;

N,4,4-trimethyi-N-(2-ox0-2-((6-(tafluoronethoxyibenzold] thiazol-2-yhamino)ethyl)
pentanamide;

tert-Butyl (2-(methyvl{2-ox0-2-({6-(triffuoromethoxy)benzo [d]thiazol-2-yhamino)ethyamino)-2-
oxoethyD(1-(trifluoromethyeyclopropylicarbamate;
N-racthyi-N-(2-ox0-2-((6~(trifluoromethoxy ybenzo[d]thiazol-2-vhamino)ethy)-2-((1 -
(triffluoromethylicyclopropyhamino)acetamide;

Nemethyl-N-(2-0x0-2-({ 6-(trifleororaethoxyyhenzold] thiazol-2-yhaminojethvl)-2-((2,2,2-
triftuorcethyhiamino)acetamide hydrochloride;
2-acetamido-N-methyl-N-{2-oxo-2-({6-{triflucromethoxy) benzo[d]thiazol-2-ylamine Jethyl)
acetamide;

N-(2-(methyl{2-0x0-2-{{6-{triffuoromethoxy)benzofd] thiazol-2-ylaminojethyhaming)-2-
oxoethylpropionamide;

N-(2-(methyl{2-0x0-2-{{6-{triffuoromethoxy)benzofd]thiazol -2-yhaminojethyhaming)-2-

oxoethylibutyranude;
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N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxy)benzoldthiazol -2-vlamino)ethyhamino)-2-
oxocthylisobutyramide,

N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxy)benzoldthiazol -2-vlamino)ethyhamino)-2-
oxoethvlhenzamide;

2,2, 2-triffuoro-N-(2-(methyl (2-ox0-2-((6-(tafluoromethoxy) benzo{d]thiazol-2-yDaminolethyl)
amino)-2-oxocthyacetamide;

N-methyi-N-{2-ox0-2-{{(6-(trifluoromethoxy ybenzo[d] thiazol-2-yDaminoyethyD)-2-((1,1,1-
triffporo-2-methylpropan-2-ylamino dacetarmide;
2-{2-oxopiperazin-1-y-N-(6-(rilfuoromethoxyibenzo {d]thiazol-2-ylacetamide;
{8)-N-methyl-N-{2-ox0-2-{{6-{trifluoromethoxyibenzold] thiazol-2-yhaminojethyl) piperazine-2-
carboxamide;

{(R)-N-methyl-N-(2-ox0-2-{{6-{triffuoromethoxy)benzofd] thiazol-2-ylaminojethyl) piperazine-
2-carboxamide;

Benzyl 2-(((6-(trifluoromethoxy)benzo|d]thiazol-2-yDcarbamoyloxy)ethyl )carbamate;
2~-aminoethyl (6-(triflucromethoxy)benzofd jthiazol-2-ylicarbamate;

Benzyl ethvl(2-(((6-(rifluoromethoxybenzold]thiazol-2-vl)carbamoyloxy) ethylcarbamate;
2~(Ethylamino)ethvl (6~(trifluoramethoxyibenzoldithiazol-2-yhearbamate;

Benzyl methvl(2-(((6-(rifluoromethoxy)benzo[d]thiazol-2-vlicarbamoyloxy) ethyhcarbamate;
2-(Methylamino)ethyl (6-{trifluoromethoxy)benzo[d]thiazol-2-ylcarbamate;

Benzyl! isopropvl(2-({(6-(rifluoromethoxy)benzo{dlthiazol-2-yhcarbamovijoxviethyhcarbamate;
2-(Isopropylaramolethyl (6-(triflnoromethoxy)benzold] thiazol-2-yhcarbamate;
{5-methyl-2-ox0-1,3-dioxol-4-yDmethy! {5-(tritluoro methoxy)benzo[djthizzol-2-yhearbarnate;
4-armmno-2,2-dimethyl-N-(6-(riflacromethoxyhenzo{djthiazol-2-yDhotanarsde;
(S)-2-amino-N1,N5-bis(6-(trifluoromethoxyibenzo|d] thiazol-2-yhipentanediamide;
2-{dimethylamino)-N-{6-{trifluoromethoxy)benzo{d]thiazol-2-yacetarnide;

and 1,3-bis{6-(riflooromethoxy)benzod]inazol-2-yhurea.

Exemplary embodiments include compounds having the formuda (I} through (XVI) or a
pharmaceutically acceptable salt form thereof, ip combination with an anticancer agent.
Exemplary embodiments of anticancer agents inclode but are not Hmuted o Vemwrafenib,

Ipilimumab, Masitinib, Sorafenib, Lenalidomide, Oblimersen, Trametinib, Dabrafenib,
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RO5185426, Veliparib, Bosentan, YMI135, CNTO 95, CRO11-veMMAE, CYS503, Lenvatinib,
Avastin, Tasidotin, Ramucirumab, 1PI-304, Tasisulam, KW2871, MPC-6827, RAF263, Dovitinib,
Everolinms, MEK 162, BKMI12(, Nilotinib, Reolysin, 8254, Tremelimumab, PI-88, Elesclomol,
STA9090, and Allovectin-7.
For the purposes of the present invention, a compound depicted by the racemic forraula will stand
equally well for either of the two enantiomers or mixwures thereof, or 1 the case where a second
chiral center is present, all diastercomers.
For the purposes of the present invention, a compound depicted by the racemic formula will stand
equally well for either of the two epantiomers or mixtures thereof, or in the case where a second
chiral center is present, all diastereomers.
In all of the embodiments provided herein, examples of suitable opuonal substitbents are not
mtended to linnt the scope of the claimed invention. The compounds of the inventon may
contain any of the substitoents, or combinations of substituents, provided herein.

PROCESS
Compounds of the present teachings can be prepared in accordance with the procedures outlined
herein, from commercially available starting materials, compounds known in the literature, or
readily prepared intermediates, by employing standard synthetic methods and procedures known
to those skilled in the art. Standard synthetic methods and procedures for the preparation of
organic molecules and functional group transformations and manipulations can be readily
obtained from the relevant scientific Literature or from standard textbooks in the field. It will be
appreciated that where typical or preferred process conditions {i.c., reaction toraperatures, times,
mole ratios of reactants, solvents, pressures, ete.} are given, other process conditions can also be
used unless otherwise stated. Optimoum reaction conditions can vary with the particular reactants
or solvent used, but such conditions can be determined by one skifled in the art by routine
optimization procedures. Those skilled in the art of organic sypthesis will recogmze that the
nature and order of the synthetic sieps presented can be varied for the purpose of optimizing the
formation of the compounds described herein.
The processes described herein can be monitored according to any soitable method known in the
art. For example, product formation can be momtored by spectroscopic means, such as nuclear

. 1 B o
magnetic resonance spectroscopy (e.g., 'H or “C), infrared spectroscopy, spectrophotometry {e.g.,
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UV-visible), mass spectrometry, or by chromatography such as high pressure Jiquid
chromatography (HPLC), gas chromatography (GC), gel-permeation chromatography (GPC), or
thin layer chromatography (TLC).

Preparation of the compounds can iavolve protection and deprotection of various chemical
groups. The need for protection and deprotection and the selection of appropriate protecting
groups can be readily determined by one skilled in the art. The chemistry of protecting groups
can be found, for example, in Greene et al., Profective Groups in Organic Syathesis, 2d4. Ed.
(Wiley & Sons, 1991), the entire disclosure of which is incorporated by reference herein for all
porposes.

The reactions or the processes described herein can be carried oot in suitable solvents which can
be readily selected by one skilled in the art of organic synthesis. Suitable sobvents typically are
substanually nonreactive with the reactants, intermediates, andfor products at the temperatures at
which the reactions are carried out, i.e., terperatures that can range from the solvent’s freezing
temperature to the solvent’s boiling temperature. A given reaction can be carried out in one
solvent or a mixtore of more than one solvent. Depending on the particular reaction step, suitable
solvents for a particular reaction step can be selected.

The compounds of these teachings can be prepared by methods known n the art of organic
chemistry. The reagents used in the preparation of the compounds of these teachings can be
cither commercially obtained or can be prepared by standard procedures described in the
literatire.  For example, compounds of the present invention can be prepared according to the

method iflastrated in the General Synthetic Schemes:

GENERAL SYNTHETIC SCHEMES FOR PREPARATION OF COMPOUNDS.
The reagenis wsed in the preparation of the compounds of this ivenuton can be either
commercially obtained or can be prepared by standard procedures described in the literature. In
accordance with this invenuon, compounds in the genus may be produced by one of the following
reaction schemes,

Compounds of formula (I) ray be prepared according to the process cutlined in schemes 1-21.

64



10

o Boc
Scheme 1 , NH
HO’LL \

{ 8882 FaC i
NN @ VR0 T A\
i 1 Bty / /V\ \ o
Fior gf\)— P B ~N red j<

- = Coupling agent 2 H S
) Sojvent (“) \R /m

!
[o]
o
7
P
!
z

N o]
o 3 NH,
- .N/‘L{/Y)(}
H \Rsn RBH[
N /m

Deprotection

Riduzole (1), & known compound, is reacted with a compound of the fornmla (2), 2 known

corapound or a compound made by known methods, in the presence of a coupling agent such as

O-(benzotriazol-1-y1)-N,N,N' N'-tetramethyluronium hexafluorophosphate, N,N'-
dicyclohexylcarbodiimnde, i-ethyl-3-(3-dimethylaminopropyl) carbodiimide, i-

[Bis(dimethylaminoymethylene}- 1H- 1,2 3-triazolof4,5-blpyridiniom 3-oxid hexafluorophosphate,
{-hydroxy-7-azabenzotriazole and the like, optionally ip the presence of a base such as
triethylamine, dusopropylethylamine, N-maethyimorpholine and the hike, in a solvent such as N)N-
dimethylformamde, 1.4-dioxane, tetrahydrofuran, methylene chionide and the Like, optionally
with heating, optionally with microwave nradiation to provide a compound of the formula (3). A
compound of the formulda (3} is reacted with an acid soch as wiflvorcacetic acid, hydrochloric
acid, and the like in a solvent such as methylene chlonde, 1,2-dichloroethane, tetrahydrofuran,

1,4-dioxane, and the like to provide a compound of the formula (4).
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A compound of the formula (4) 1s reacted with 3 compound of the formula {8), a known

compound or a compound made by known methods, in the presence of a coopling agent such as
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O-(benzotriazol-1-y1)-N,N,N' N'-tetramethyluronium hexafluorophosphate, N,N'-
dicyclohexylcarbodiimide, I-ethyi-3-(3-dimethylaminopropyl) carboditmide, i-
[Bis(dimethylamino)methylene]- 1H-1,2,3-triazolo[4,5-blpyridinium 3-oxid hexafluorophosphate,
{-hydroxy-7-azabenzotriazole and the like, optionally ip the presence of a base such as
teicthylamine, diisopropvlethylamine, N-nethyvlmorpholine and the like, in a solvent such as N)N-
dimethylformamde, 1.4-dioxane, tetrahydrofuran, methylene chionide and the Like, optionally
with heating, optionally with microwave nradiation to provide a corapound of the formula (6). A
compound of the formula (6} is reacted with an acid soch as wiflvorcacetic acid, hydrochloric
acid, and the like in a solvent such as methylene chlonde, 1,2-dichloroethane, tetrahydrofuran,

1,4-dioxane, and the like to provide a compound of the formula (7).

Scheme 3 HO\H"MQN oy
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A corapound of the formula (4) is reacted with 2 compouad of (8), a known compound or a
cormapound made by known methods, 10 the presence of a coupling agent such as O-(benzotriazol-
F-yD-NN, N N'-tetramethyluronium  hexafluorophosphate, N, N'-dicyclohexylearbodiimde, |-
ethyl-3-(3-dimethylaminopropyl)  carbodiinude,  1-[Bis(dimethylaminoymethylene]-1H-1,2.3-
triazolof4,5-blpyridintum  3-oxid hexafluorophosphate, 1-hydroxy-7-azabenzotriazole and the
like, optionally 1n the presence of a base such as triethylamine, diisopropylethylamine, N-
methylmorpholine and the like, in a solvent such as N N-dimethylformamide, 1,4-dioxane,
tetrahydrofuran, methylene chloride and the like, optionally with heating, optionally with

microwave irradiation to provide a compound of the formula (%).
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A compound of the formula (4) is reacted with a compound of (18), a known compound or a
compound made by known methods, in the presence of a coupling agent such as O-(benzotriazol-
1-yD)-N NN N -tetramethyluroniom  hexafluorophosphate, N, N'-dicyciohexylcarbodiimide, 1-
ethyl-3-(3-dimethylaminopropyl)  carbodiimide, 1-[Bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-blpyridinium 3-oxid hexafluorophosphate, 1-hydroxy-7-azabenzotriazole and the
like, optionally in the presence of a base such as triethylamine, diisopropylethylamine, N-
methylmorpholine and the like, in a solvent such as N,N-dimethylformamide, 1.4-dioxane,
tetrahydrofuran, methylene chloride and the like, optionally with heating, optionally with
microwave irradiation to provide a compound of the fornmla (11). A compound of the formula
(11} 1s reacted with an acid such as trifluoroacetic acid, hydrochloric acid, and the like in 2
solvent such as methylene chloride, 1,2-dichloroethane, etrahydrofuran, 1,4-dioxane, and the hike

to provide a compound of the formula (12).
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A compound of the formula (4) 1s reacted with a compouand of (13), a known compound or a
compound roade by known methods, in the presence of a couphing agent such as O-(henzotriazol-
1-yD-N,N, N’ N'-tetramethyloroniom  hexafluorophosphate, N, N'-dicyclohexylcarbodiimide, 1-
ethyl-3-G-dimethylaminopropyly  carbodiimide,  1-[Bis{(dimethylaminoymethylene]-1H-1,2,3-

giazolo[4,5-blpyridinium 3-oxid hexafluorophosphate, -hydroxy-7-azabenzotriazole and the
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like, optionally in the presence of a base such as triethylamine, diisopropylethylamine, N-
methylmorpholine and the like, in a solvent such as N,N-dimethylformamide, 1.4-dioxane,
tetrahydrofuran, methylene chloride and the like, optionally with heating, optionally with

ricrowave irradiation o provide a corapound of the formula (14).
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A compound of the formula (4) 1s reacted with a compound of (15), a known compound or a
compound roade by known methods, in the presence of a couphing agent such as O-(henzotriazol-
1-yD-N,N, N’ N'-tetramethyloroniom  hexafluorophosphate, N, N'-dicyclohexylcarbodiimide, 1-
cthyl-3-(3-dimethylaminopropyly  carbodinude,  {-[Bis(dimethylaminoymethylene]-1H-1,2,3-
10 wmiazolo[4,5-blpyridinierm 3-oxid hexafloorophosphate, 1-hydroxy-7-azabenzotriazole and the
Iike, opuonally in the presence of 2 base such as triethylamine, disopropylethylamine, N-
methylmorpholine and the like, i a solvent such as N N-dimethylformamide, 1,4-dioxane,
tetrahydrofaran, methylene chioride and the like. optionally with heating, optionally with
microwave trradiation to provide a compound of the formula (16). A compound of the formula
15 {16) is reacted with an acid such as wifluorcacetic acid, hydrochloric acid, and the like in a
solvent such as methylene chloride, 1,2-dichloroethane, tetrahydrofuran, 1.4-dioxane, and the like

to provide a compound of the formula (17).
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Riluzole (1), a known compound, is reacted with a compound of the formula (18}, a known
compound or a compound made by known methods, in the presence of a coupling agent such as
O-(benzotriazol-1-yD)-N,N,N',N'-tetramethyluronium hexafluorophosphate, N.N'-
5 dicyclohexvlcarbodiimide, 1-ethyi-3-(3-dimethylaminopropyl) carbodiinide, i-
[Bis{dimethylamino)methylene]-1H-1,2,3-triazolof4,5-b]pyridinium 3-oxid hexafluorophosphate,
1-hydroxy-7-azabenzoiniazole and the bike, optionally in the presence of a base such as
triethylamine, dissopropylethvlamine, N-methyhmorpholine and the like, in a solvent such as N)N-
dimethyiformamide, [4-dioxane, tetrahydrofuran, methylene chlonde and the like, optionally
10 with heating, optionally with microwave nradiation to provide a compound of the formula (19).
A compound of the formula (19) is reacted with an acid such as trifluoroacetic acid, hydrochloric
acid, and the Like in a solvent such as methylene chloride, 1,2-dichloroethane, tewahydrofuran,
1,4-dioxane, and the hke to provide a compound of the formula (26).
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15 A compound of the fornwla (28} s reacted with a coropound of (21), a known compound or a
compound made by known methods, 1n the presence of a coupling agent such as O-{benzotriazol-
1-yD-N NN N'-tetramethylorontum  hexallvorophosphate, N,N'-dicyclohexylcarbodiimide, -

ethyl-3-(3-dimethylaminopropyl) carbodiimmde, 1-{Ris{(dimethylarminoymethylene]-1H-1,2,3-
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triazolo[4,5-blpyridinium 3-oxid hexafluorophosphate, 1-hvdroxy-7-azabenzotriazole and the
like, optionally in the presence of a base such as triethylamine, diisopropylethylamine, N-
methylmorpholine and the like, in a solvent such as N,N-dimethylformamide, 1.4-dioxane,
tetrahydrofuran, methylene chloride and the like, optionally with heating, optionally with
microwave irradiation to provide a corapound of the formula (22).
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A compound of the forraula (28) is reacted with a compounnd of (23), a known compound or a
compound made by known methods, in the presence of a coupling agent such as O-(benzotriazol-
1-yB-NN N N -tetramethyluromom - hexaffuorophosphate, N N'-dicyclohexylcarbodiimide, 1-
ethyl-3-G-dimethylaminopropyly  carbodiimide,  1-[Bis{(dimethylaminoymethylene]-1H-1,2,3-
giazolo[4,5-blpyridimum 3-oxid hexaflvorophosphate, 1-hydroxy-7-azabenzotriazole and the
like, optionally in the presence of a base such as tricthylamine, ditsopropylethylamine, N-
methylmorpholine and the lilke, in a solvent such as N,N-dimethylformamide, 1,4-dioxane,
tetrahydrofaran, methylene chioride and the like. optionally with heating, optionally with
microwave irradiation to provide a compound of the fornmia (24). A compound of the formula
(24) 1s reacted with an acid such as trifluoroacetic acid, hydrochioric acid, and the like in 2
solvent such as methylene chloride, 1,2-dichloroethane, tetrahydrofuran, 1,4-dioxane, and the like
to provide a compound of the formula (28).
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A compound of the fornala (28) s reacted with a compound of (26), a known compound or a
compound made by known methods, in the presence of a coupling agent such as O-(benzotriazol-
1-yD-NN N N -tetramethyluronium  hexafluorophosphate, N, N'-dicyclohexylearbodiimide, 1-
ethyl-3-(3-dumethylaminopropyl)  carbodiimide,  1-[Bis(dimethylaymino)methylene]-1H-1,2,3-
triazolo[4,5-blpyridinium 3-oxid hexafluorophosphate, 1-hvdroxy-7-azabenzotriazole and the
like, optionally in the presence of a base such as triethylamine, diisopropylethylamine, N-

methylmorpholine and the bike, in a solvent such as N N-dimethylformamide, 1,4-dioxane,
tetrabtydrofuran, methylene chloride and the like, optionally with heating, optionally with

microwave irradiation to provide a compound of the formula (27).
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A compound of the formola (28) s reacted with a compound of (28), a known compound or a
compound made by known methods, in the presence of a coupling agent such as O-(benzotriazol-
F-yD-NN, N’ N'-tetramethyluronium  hexafluorophosphate, N, N'-dicyclohexylearbodiimde, |-
ethyl-3-(3-dumethylaminopropyl)  carbodiimide,  1-[Bis(dimethylaymino)methylene]-1H-1,2,3-
triazolof4,5-blpyridintum  3-oxid hexafluorophosphate, 1-hydroxy-7-azabenzotriazole and the
like, optionally 1n the presence of a base such as triethylamine, diisopropylethylamine, N-
methylmorpholine and the like, in a solvent such as N N-dimethylformamide, 1,4-dioxane,
tetrahiydrofuran, methylene chlonide and the like, optionally with heating, optionally with
mucrowave wradiation 1o provide a compound of the formula (29). A compoond of the formula
{28) 1s reacted with an acid such as trifluoroacetic acid, hydrochloric acid, and the fike in 2
solvent such as methylene chloride, 1,2-dichloroethane, tetrahydrofuran, 1,4-dioxane, and the like

to provide a compound of the fornnila (36).
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A compound of the formula (26) is reacted with a compound of (31), a known compound or a
conipound made by known methods, in the presence of a coupling agent such as O-(benzotriazol-
1-yD-N,M N’ N'-tetramethyluroninm  hexafluorophosphate, N, N'-dicyclohexylcarbodiimide, 1-
5  ethyl-3-(3-dimethylaminopropyl)  carbodiimide,  1-[Bis(dimethylamino)methylenc]-1H-1,2,3-
triazolo[4,5-blpyridinom 3-oxid hexafluorophospbate, 1-hydroxy-7-azabenzotrizzole and the
like, optionally in the presence of a bhase such as tricthviamine, diisopropylethylamine, N-
methybmorpholine and the like, 1 2 solvent such as N N-dimethyHormamide, 1,4-dioxane,
tetrahvdrofuran, methylene chloride and the bke, optionally with heating, optionally with
10 microwave gradiation to provide a compound of the formula (32). A compound of the formula
(32) is reacted with an acid such as wifluorcacetic acid, hvdrochloric acid, and the like 1n a
solvent such as methylene chloride, 1,2-dichlorocthane, tetrabvdrofuran, 1,4-dioxane, and the like

to provide a compound of the formula (33).
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15 A compound of the fornwla (28} s reacted with a coropound of (34), a known compound or a
cormapound made by known methods, 10 the presence of a coupling agent such as O-(benzotriazol-

F-yD-NN, N’ N -tetramethyluronium hexafluorophosphate, NN’ -dicyclohexvicarbodinmide, 1
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ethyl-3-(3-dimethylaminopropyl)  carbodiimide,  1-[Bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-blpyridinium 3-oxid hexafluorophosphate, 1-hvdroxy-7-azabenzotriazole and the
like, optionally in the presence of a base such as triethylamine, diisopropylethylamine, N-

methylmorpholine and the bike, in a solvent such as N N-dimethylformamide, 1,4-dioxane,

tetrahydrofuran, methylene chloride and the like, optionally with heating, optionally with
ricrowave irradiation to provide a compound of the formwla (35). A compound of the formula
(35) 1s reacted with an acid such as trifluoroacetic acid, hydrochloric acid, and the like in 2
solvent such as methylene chloride, 1,2-dichloroethane, tetrahydrofuran, 1,4-dioxane, and the hike
to provide a compound of the formula (36).
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A compound of the formula (26) is reacted with a compound of {37), a known compound or a
conipound made by known methods, in the presence of a coupling agent such as O-(benzotriazol-
1-yD-N,M N’ N'-tetramethyluroninm  hexafluorophosphate, N, N'-dicyclohexylcarbodiimide, 1-
ethyl-3-(3-dimethylaminopropyl)  carbodiimide,  1-[Bis(dimethylamino)methylene]-1H-1,2.3-
triazolof4,5-blpyridinom  3-oxid hexafluorophospbate, 1-hydroxy-7-azabenzotrizzole and the
like, optionally in the presence of a bhase such as tricthviamine, diisopropylethylamine, N-
methylmorpholine and the like, in a solvent such as N N-dimethylformamide, 1,4-dioxane,
tetrahvdrofuran, methylene chloride and the bke, optionally with heating, optionally with
microwave gradiation to provide a compound of the formula (38). A compound of the formula
(38) is reacted with an acid such as wifluorcacetic acid, hvdrochloric acid, and the like 1n a
solvent such as methylene chloride, 1,2-dichlorocthane, tetrabvdrofuran, 1,4-dioxane, and the like

to provide a compound of the formula (39).
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A compound of the formula (28) is reacted with a compound of {48), a known compound or a
compound made by known methods, in the presence of a base such as triethylamine,
diisopropylethylamine, N-methylmorpholine and the like, in a solvent such as N, N-
dimethylformamide, 1,4-dioxane, tetrahydrofuran, methylene chloride and the like, optionally

with heating, optionally with microwave irradiation to provide a compound of the formula (41).
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Acetic Acid (44) H f
A compound of the formula (42), a known compound or a comopounds prepared by known
methods, s reacted with wriphosgene in the presence of a solvent such as as NN-
dimethylformamide, 1.4-dioxane, tetrahydrofuran, methylene chloride, chloroform, and the like.
The resuiting product is then reacted with a compound of the formula (3} in the presence of a base
such as tricthylamine, diisopropylethylamine, N-methyimorpholine and the like, in the presence
of a solvent such as N, N-dimethylformamide, 1.4-dioxane, tetrahydrofuran, methylene chioride
and the like, optionally with heating, optiopally with microwave irradiation to provide a
compound of the formoula (43). A compound of the fornwmla (44) is reacted with hydrogen
bromide in the presence of acctic acid, optionally in the presence of a solvent such as N, N-
dimethylformamide, 1. 4-dioxane, tetrahydrofircan, raethylene chloride and the like, optionally

with heating, optionally with microwave irradiation to provide a cornpound of the formula (44).
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A compound of the formula (45), a known compound or a comopounds prepared by known
methods, is reacted with triphosgene in the presence of a solvent such as as DNN-

5 dimethylformamide, 1,4-dioxane, tetrahvdrofuran, methvlene chloride, chloroform, and the like to
provide a comapound of the fornmla (46). A compound of the formula (40) is reacted with a
compound of the foroula (1) in the presence of a bhase such as tricthylamine,
diisopropylethylamine, N-raethylmorpholine, and the like, 1o the presence of a solvent such as N,

N-dimethyiformamide, 1,4-dioxane, tetrahydrofuran, methylenc chloride and the like, optionally

10 with heating, optionally with microwave irradiation to provide a compound of the formula (43).
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A compound of the formula (48), a known compound or a comopounds prepared by known
methods, is reacted with a compound of the formmla (49), a known compound or a compounds
prepared using known methods, in the presence of a solveant such as as N, N-dimethylformaroide,

15 1,4-dioxane, tetrahydrofuran, methvlene chloride and the like, optionally with heating, optionally

with microwave iradiation to provide a compound of the forrula (58).
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A compound of the formula (81), a known compound or a comopounds prepared by known
roethods, s reacted with a compound of the formula (32), a known compound or a compounds

20
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prepared using known methods, in the presence of a solvent such as as N, N-dimethylformamide,
1,4-dioxane, tetrahydrofuran, methylene chloride and the like, optionally with heating, optionally

with microwave irradiation to provide a compound of the formula (53).
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5 A compound of the formula (54), a known compound or a comopounds prepared by known
methods, is reacted with a compound of the formula (55), a known compound or a compounds
prepared using known methods, in the presence of a base such as triethylamine,
diisopropylethylamine, N-methylmorpholine and the like, in the presence of a solvent such as as N,
N-dimethylformamide, 1,4-dioxane, tetrahydrofuran, methylene chloride and the like, optionally

10  with heating, optionally with microwave irradiation to provide a compound of the formula (56). A
compound of the formula (56) is reacted with a compound of the formula (57), a known compound
or a comopounds prepared by known methods, in the presence of a solvent such as N, N-
dimethylformamide, dimethylsulfoxide, 1,4-dioxane, tetrahydrofuran, methylene chloride and the
like, optionally with heating, optionally with microwave irradiation to provide a compound of the

15  formula (58).
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Bee (63) (64)

A compound of the formula (56) is reacted with a compound of the formula (59), a known
compound or a comopounds prepared by known methods wherein M is a counter ion such as
sodium, potassium, tetrabutyl ammonium, and the like, in the presence of a solvent such as N, N-
dimethylformamide, dimethylsulfoxide, 1,4-dioxane, tetrahydrofuran, methylene chloride and the
like, optionally with heating, optionally with microwave irradiation to provide a compound of the
formula (60). A compound of the formula (60) is reacted with hydrogen in the presence of a catalyst
such as palladium on carbon, palladium on barium sulfate, palladium (II) acetate,
tetrakis(triphenylphosphine)palladium(0), dichlorobis (triphenylphosphine)palladium(II),
palladium on carbon, bis(acetonitrile)dichloropalladium(II), and the like, in an organic solvent such
as methanol, ethanol, ethyl acetate, tetrahydrofuran, 1,4-dioxane, dichloromethane, chloroform,
1,2-dichloroethane, N,N-dimethylformamide, and the like, to provide a compound of the formula
(61). A compound of the formula (61) is reacted with a compound of the formula (62), a known
compound or a compound prepared by known methods, in the presence of a hydride source such
as sodium borohydride, sodium cyanoborohydride, sodium triacetoxy borohydride, and the like,
optionally in the presence of an acid such as acetic acid, trifluoroacetic acid, formic acid, and the
like, in an organic solvent such as methanol, ethanol, ethyl acetate, tetrahydrofuran, 1,4-dioxane,
dichloromethane, chloroform, 1,2-dichloroethane, N,N-dimethylformamide, and the like,
optionally with heating, optionally with microwave irradiation to provide a compound of the
formula (63). A compound of the formula (63) is reacted with a compound of the formula (62), a
known compound or a compound prepared by known methods, in the presence of a hydride source

such as sodium borohydride, sodium cyanoborohydride,

77



10

15

20

30

sodirm triacetoxy borohydride, and the like, optionally in the presence of an acid such as acetic
acid, trifluoroacetic acid, formic acid, and the like, in an organic solvent such as methanol,
cthanol, ethyl acetate, totrabydrofuran, 1,4-dioxane, dichloromethane, chloroform, 1.2-
dichloroethane, NN-dimethylforroamide, and the bke, optionally with heating, optionally with
microwave irradiation to provide a corapound of the formula (64).
Schemes 1-21 describe the preparation of compounds containing chiral centers. Those skilled in
the art of organic synthesis will recognize that the chermistry described 1n schemes 1-21 can be
apphied to prepare the enanuomer of the compouvnds described employing starting material
containing the opposite stereochemistry. In the case of compoonds with moltuple chiral centers
those skilled in the art of organic synthesis will recogmze that the chenusiry described 1n schemes
1-21 can be employed 1o prepare compounds of the disclosure from starting materials containing
the desired chirality and each chiral center.

EXAMPLES
Example 1-267 provides methods for preparing representative compounds of fornmla (§). The
skilled practitioner will know how to substitate the appropriate reagents, starfing materials and
purification methods known to those skilled in the art, in order to prepare additional compounds
of the present invention.
The following procedures were employed to purify and analyze compounds of the disclosure.
Those skilled in the art would understand that alternate methods could be employed to analyze
and purify the compounds of the disclosure.
Method A: LC/MS data were determined with a Waters Alliance 2695 HPLO/MS (Waters
Syrarpetry C18, 4.6 » 75 yorn, 3.5 pm) with a 2996 diode array detector from 210400 om; the
solvent system is 5-953% acetonitrile in water {(with 0.1% TFA) over nine mimutes nsing a linear
gradient, and retention times are in minotes. Mass spectrometry was performed on a Waters 7
gsing electrospray in positive mode.
Method B: Preparative reversed phase HPLC was performed on a Waters Sunfire cohimn (19 « 50
mm, CI8, 5 wm} with a 10 min mobile phase gradient of 10% acetonitrile/water to 90%
acetonitrile/ water with (.1% TFA as buffer using 214 and 254 nm as detection wavelengths.
Injection and fraction collection were performed with a Gilson 215 liquid bandling apparatus

using Trilution LC software.
o
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Method C: LC/MS data were determined on a Shimadzu LC 20AD nstument with a
Fhenomenex Luna CI18 (3 um) 30 X 3.0 mm column. Mobile phase consisted of water and
acetonirile with 0.1% forroic acid buffer. Gradient was 10-90% acetonitrile over three rmnutes
and held at 90% acetonitrile for two mimates. Detection was performed on diode array detector
from 210-400 oo and retention times are in minutes. Mass spectra were determined on an

Apphied Biosystems MDS Sciex API 2000 ipstroment using electrospray ionization.

Example 1: Synthests of 2-amino-N-{&-(rifluoromethoxyybenzo[dithiazol-2-yhacetamide

0. NHs

N
fousty
007 8

To a solution of 2-amino-6-(trifluoromethoxyybenzimidazole (0.50 g, 2.1 nwwob), N-(~
butyloxvearbonyl) glycine (0.56 g, 3.2 mmol) and N,N-diisopropvicthylamine (0.41 g, 3.2 mumol,
0.57 mb) in dimethylformanide (7 mi) was added 1-[Bis(dimethylamino)methylene]-1H-1,23-
triazolof4,5-bjpyridinium 3-oxid hexafiuorophosphate (HATU, 1.2 g, 3.2 mmol) and the mixture
stirred at 20 °C for 18 hours. Ethyl acetate (100 mi) was added and the mixture was washed with
water {2 X 75 mb, 1IN HCU (75 mb), water (75 mb), 1M sodium carbonate sohation (75 ml) and
brine. The orgamic layer was dried over sodivrn sulfate and evaporated. The residue was
chiromatographed on silica gel ehued with a gradient of ethyl acetate in hexanes (30% 10 75%) to
leave the prodoct as a white foamy solid (0.78g, 95%). LU/MS method A: R, = 5.92 min.,
(M+H)Y" = 392. The product was dissolved in 4N HCI14-dioxane and stirred for 2 h. The
solvents were evaporated 1n an HCl compatible Genevac evaporator (o leave a white solid mono
HC! product {0.69 g, 100%, 95% overall yield). LC/MS method A: R, = 3.53 min., (M+H)" = 292.
Exaraple 2: Synthesis of 2-(Methylamine)-N-(6-(iriflsoromethoxy henzol d]thiazol-2-y1)

acetanyide hydrochloride

0 HN—
N
S—NH

Helol S

2-(Methylamino)-N-(6-(riflucromethoxyibenzof{d]thiazol-2-vl)  acetamide hvdrochloride was
y s AN } LA S <

prepared according to the procedure of example 1 from 2-amino-6-(iriflooromethoxy)
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benzimidazole (.50 g, 2.1 mmol) and N-(t-butyloxycarbonyl)sarcosine (0.60 g, 3.2 ramol). Yicld
for intermediate = 0.96 g (100%). LC/MS method A: R, = 5.92 min., (M+H) = 406, Yield for
final product (0.82 g, 100%, 100% overall). LC/MS method A: R, = 3.60 min., (M+H)™ = 306.

Example 3:  Synthesis  of  2-{Ethylamine)-N-(6-(triflucromethoxy)benzo[dlthiazol-2-

vhacetamide hydrochloride

o HN—
SN fr\ """ /
| DNH
F007 8

2-(Ethylamino)}-N-(6-(trifluoromethoxybenzo[dithiazol-2-yhacetaraide . hydrochloride was
prepared  according o the  proceduwre of  example 1 from  Z-anino-6-
(rifleoromethoxybenzinmidazole (117 mg, 05 mmol) and  N-t-butyloxycarbonyl-2-
{ethylammno)acetic acid (122 mg, 0.6 mmol). Yield for Boc protected intermediate 182 mg {87%).
LCMS method A: R, = 6.20 min., (M+H)" = 420. Yield for final product (142 mg, 87% overall).
LC/MS method A: R, = 3.67 min., (M+H)" = 320.

Example 4: Synthesis of 2-(Isopropylamine)-N-{6-(irifluoromethoxybenzo[d]thiazol-2-

yhacetamide hydrochloride

\.\ -
FaCO S

2~(Isopropylamino)-N-(6-{triflucromethoxy)benzofd]thiazol-2-ylacetamide hydrochloride was
prepared according to the procedure of example 1 from Z-amino-6-(trifluoromethoxy)
benzimidazole (117 mg, 0.5 mmol) and N-t-butyloxycarbonyl-2-(isopropylaminojacetic acid (131
mg, 0.6 mmol). Yield for Boc protected intermediate 346 mg (67%). LC/MS method A: R, = 6.39
min., (M+H)" = 434. Yield for final product (110 mg, 67% overall). LC/MS method A: R, = 3.76
min., (M+H)Y =334

Example 5: Synthesis of (8)-N-(6-{trifluoromethoxy)benzol[d]thiazol-2-yDhpyrrolidine-2-

carboxamide

20
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H
G N

josTaS
F1CO S

To a solution of Z-amino-S-(grifluororpethoxy)benzimidazole (50 mg, 0.21 mmol), N-t-
butyloxycarbonyl-L-profine (69 mg, 0.32 mmol), 1-Hydroxy-7-azabenzotnazole (42 mg, 0.32
minol} and N, N-diisopropylethylaroine (41 mg, 0.32 nunol, 57 yb) in NN-dimethyl formamide
{0.35 md) was added 2-chloro-1-methylpyridinium iodide {82 mg, 0.32 mmol) and the yellow
solution stirred for 72 howvrs. Water (0.25 ml) and methanol (1 ml} were added and the mixture
was purified by reverse phase HPLC {method B). The product fractions were combined and the
solvents were removed on a Genevac evaporator. This left 39 mg (59%) of foamy solid. LL/MS
method A: R, = 6.21 min., (M+H)" = 432. The product was dissolved in 4N HCV1,4-dioxane and
stirred for 2 h. The solvents were evaporated in an HCI compatible Genevac evaporator to leave a
white solid mono HCI product (45 mg, 100%, 59% overall yield). LC/MS method A: R, = 3.72
main., (M+H) = 332

Example 6: Synthesis of (R)-W-{(6-({rifluoromethoxy)benzo{dithiazol-2-yl)pyrrolidine-2-

carboxamide

(R)-N-(o-(trifluoromethoxy ybenzofd [thiazol-2-vl)pyrrolidine-2-carboxamide was prepared
according to the procedure of example 5 from 2-anuno-6-(trifluoromethoxy) benzimidazole (50
mg, 0.21 mmol) and N-t-butyloxyearbonyl-D-proline (69 mg, 0.32 mmol). Yield for Boc
protected intermediate 64 mg (71%). LC/MS method A: R, = 6.21 min., (M+H)" = 432. Yield for
final product (46 mg, 60% overall). LC/MS method A: R, = 3.72 mun., (M+H) = 332,

Example 7: Synthesis of (R)-Z-amive-3-phenyl-N-(6-(triflucromethoxy)benzol[d] thiazot-2-vl)

propanamide

a1
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(R)-2-amino-3-phenyi-N-(O~(rifluoromethoxy)benzofd]thiazol-2-vl} propanamide was prepared
according to the procedure of example 5 from 2-amino-6-(triffuoro methoxy) benzimidazole (100
rog, 0.42 romol) and N-t-butyloxycarbonyl -D-phenylalanine {170 mg, 0.64 mmol). Yield for Boc
protected intermediate 91 g (44%). LO/MS method A: B, = 6.67 min., (M+H)" = 482. Yield for
final product (70 mg, 89%, 39% overail). LC/MS method A: R, = 3.99 min., (M+H)" = 352
Example 8: Synthesis of (3)-2-aminoe-3-phenyl-N-(6-(trifluoromethoxy)benzold] thiazol-2-yI)
propanamide hydrochloride

Q. NH,

(8)-2-amino-3-phenyi-N-(6-(trifluoromethoxy)benzo{dthiazol-2-yl} propanamide hydrochloride
was prepared according to the procedure of example 5 from 2-amino-6-(trifluoro
methoxy)benzimidazole (100 mg, 0.42 mmol) and N-t-butyloxycarbonyl-L-phenylalanine (170
mg, 0.64 mmol). Yield for Boc protected intermediate 70 mg (34%). LC/MS method A: R, = 6.06
min., (M+H)" = 482, Yield for final product (50 mg, 82%, 28% overall). LC/MS method A: R, =
3.99 min., (M+H)" = 382

Example 9: Synthesis of (8)-N-(6-{trifluoromethoxy)benzol[d]thiazol-2-yhazetidine-2-

carboxamide
H
Q N
SN w
SO
i
F.C0
(83-N-(6-{riftuoromethoxy)benzo[d|thiazol-2-yhazeudine-2-carboxamide was prepared

according to the procedure of example 5 from 2-amino-6-(trifluoromethoxy) benzimidazole (0.50
g, 2.1 mmol) and N-t-butyloxycarbonyl-L-azetidine-2-carboxylic acid (0.64 g, 3.2 mmol). Yield
for Boc protected intermediate 0.62 g (71%). LC/MS method A: R, = 6.13 min., purity > 95%,
{(M+H) = 418. Yield for final product ((.52 g, 100%, 71% overall}. LC/MS method A: R, = 3.66
min., purity > 90%, (M+H)" = 318.

Example 10: Synthesis of (R)-N-(¢-(trifluoromethoxybenzold jthiazol-2-yhazetidine-2-

carboxamide
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(R)-N-(6-(triflucromethoxy jbenzo|d]thiazol-2-vlazetidine-2-carboxamide was prepared
according to the procedure of example 5 from 2-amino-6-(trifluoromethoxy) benzimidazole (0.50
g, 2.1 mumol} and N-f-butyloxycarbonyl-D-azetidine-2-carboxvlic acid (0.64 g, 3.2 mmol). Yield
for Boc protected intermediate 0.60 g (69%). LC/MS method A: R, = 6.13 min., (M+H)™ = 418,
Yield for final product (0.51 g, 100%, 69% overall). LC/MS method A: B, = 3.66 min., (M+H) =
318.

Example 11: Synthesis of (R)-N-(6-(trifluoromethoxybenzo{d jthiazol-2-yhpiperidine-2-

carboxamide
L
e )
‘>—Ni« =
FiCO
(R)-N-{b-(rifluoromethoxy)benzo[d]thiazol-2-ylpiperidine-2-carboxamide was prepared

according to the procedure of example 5 from 2-amino-6-(trifluoromethoxy) benzimidazole (234
mg, 1.0 mmol) and (R}-1-(tert-butoxycarbonylpiperidine-2-carboxylic acid {300 mg, 1.3 mamol).
Yield for Boc protecied intermediate 78 myg (17%). LC/MS method A: R, = 6.72 min., (M+H)" =
446. Yield for final product (61 mg, 100%, 17% overall). LOC/MS method A: R, = 3.78 min,,
(M+H)™ = 346.

Example 12: Synthesis of (8)-N-(6-(trifluoromethoxy)benzo[dithiazol-2-yhpiperidine-2-

carboxamide:
Q. Hi-
S )
Fg
F.CO
(8)-N-(6-(trifluoromethoxyibenzo[d]thiazol-2-vl)piperidine-2-carboxamide was prepared

according to the procedure of example 5 from 2-amino-6-(iniflooromethoxy benzimidazole (234
mg, 1.0 mmol) and {S)-1-(tert-butoxycarbonylipiperidine-2-carboxylic acid (300 mg, 1.3 nimol).

Yield tor Boc protected intermediate 78 mg (17%). LC/MS method A: R, = 6.72 min., , (M+H) =
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446. Yield for final product (61 mg, 100%, 17% overall). LO/MS method A: R, = 3.78 min,,
(M+H)Y" =346

Example 13: Synthesis of 2-amino-2-methyl-N-{¢-(trifluoromethoxy)benzo[dlthiazol-2-
yhpropanamide

0. NH,

2-armino-2-methy-N-(6-(riflooromethoxy benzofdihiazol-2-yDpropanamide  was  prepared
according to the procedure of example | from 2-amino-6-(trifhioromethoxy) benzmimidazole (234
mg, 1.0 mmol) and N-t-butyloxycarbonyl-2-amino-2-methylpropanamide (305 mg, 1.5 mmol).
Yield for Boc protected intermediate 280 mg (67%). LO/MS method A: B, = 6.22 min., (M+H) =
420. Yield for final product (205 mg, 100%, 67% overall). LC/MS method A: R, = 3.68 min,,
(M+H)Y" =320

Example 14: Synthesis of 1-amino-N-{6-(trifluoromethoxy)benzo[d]thiazol-2-

yheyclopropanecarboxamide

I-amino-N-(6-(trifluorornethoxy)benzofdjthiazol-2-yDeyelopropanecarboxamide  was  prepared
according to the procedure of example 1 from Z-amino-6-(riflocromethoxy) benzirmdazole (234
mg, 1.0 mmol) and N-r-butyloxycarbonyl-1-aminccyclopropanccarboxylic acid (261 mg, 1.3
mmol). Yield for Boc protected intermediate 281 mg (67%). LO/MS method A: R, = 6.08 min.,
(M+H)" = 418. Yield for final product (227 myg, 100%, 67% overall). LC/MS method AT R, =
3.65 min., (M+H)Y = 318,
Example 15: Synthesis of I~amino-N-{6-(irifluoromethoxy)benzo[d]thiazol-2-
vhcyclobutanecarboxamide

) NH.,

Copdt

F,CO
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T-amino-N-~(6-(triflucromethoxyibenzofd]thiazol-2-yeyclobutanccarboxamide  was  prepared
according to the procedure of example | from 2-amino-6-(trifluoromethoxy) benzimidazole (234
mg, 1.0 mmol) and N-t-butyloxvearbonyl-1-aminocyclobutanecarboxylic acid (280 mg, 1.3
romod). Yield for Boc protected intermediate 281 mg (65%). LC/MS method A: R, = 6.34 min.,
(M+H)" = 432. Yield for final product (248 mg, 100%, 65% overall). LC/MS method A: R, = 3.75
min., (M+H)" =332,

Example i6: Synthesis of 2-(methylamine }-N-(2-ox0-2-((6-(triffluoromethoxy}

benzofdithiazol-2-yhamine jethyhacetamide

et n

To a solution of Z-amino-N-(6-(trifluoromethoxy) benzo[d]thiazol-2-yDacetamide hydrochloride
from example 1 above (0.40 g, 1.2 mmol), N-(t-butyloxycarbonyl)sarcosine (0.28 g, 1.5 mmol)
and N,MN-dizsopropylethylamine (0.39 g, 3.0 mmol, 0.54 ml) in N,N-dimethylformaraide (10 mul)
was added  1-[Bis(dimethylaminoymethylene]-1H-1,2 3-triazolo[4,5-blpyndinm 3-oxid
hexafluorophosphate (HATU, 0.57 ¢
Ethyl acetate (100 ml) was added and the muxtore was washed with water (2 X 50 mb), iIN HCI

2, 1.5 mmol) and the reaction mixture stirred for 18 hours.
(50 mal), samrated sodium bicarbonate solution (30 mby and brine (25 mil). The organic solution
was dried over sodinm sulfate and evaporated to a hight yellow foamy solid which was dissolved
1 4N HCL in 1 4-dioxane. The mixture surred 2 hours and the white precipitate was filtered on 2
glass frit (mediun), washed with 1,4-dioxane and ether and dried under vacuum to leave 344 mg
{(76%} of white crystalline product. LC/MS method A: R, = 3.62 min., (M+H)" = 363.

Example 17: Synthesis of (8)-N-(Z-oxo-2-({-{irifluoromethoxy)benzoldthiazel-2-

yhaminojethylpyrrolidine-2-carboxamide

FaCO S>_H 7w
\QN/ N\[C])/\ﬁ%

{8)-N«(Z-oxo-2-({(6-{trifluoromiethox yybenzo{d]thiazol-2-yhamino jethyDpyrrolidine-2-

carboxamide was prepared according to the procedures of example 16 from 2-armino-N-(6-
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(trifluoromethoxybenzofd]thiazol-2-yDacetamide hydrochloride (60 mg, 0.25 mmol) and Nt
butyloxycarbonybproline (89 g, .32 mmol). Yield for Boc protected intermediate 62 mg
(51%). LC/MS method A: R, = 6.34 min., (M+H)" = 432. Yield for final product (64 mg, 100%,
51% overall). LC/MS method A: R, = 3.74 min., (M+H)™ = 389,

Example 18: Syuthesis of (R}-2-amine-N-(2-0x0-2-{(6-(trifluoromethoxy)benzo [dithiazol-2-

yhaminolethylipropanamide

O
H
F3CO~ NOO =

A soluoon of 2-amupo-N-(6-{trifluoromethoxyibenzold] thiazol-2-yhacetamide hydrochioride
from exarnple 1 above (20 myg, 61 umob), N-{-buvloxyearbonyl-D-alamne (15 mg, 79 ymol)
and N,N-Diisopropylethylamine (20 mg, 0.16 mmol, 28 ul) in N,N-dimethylformamide (0.5 mb)
was treated with 1-[Bis(dimethylamino)methylene]-1H-1,2 3-triazolo{4,5-bipyridinium 3-oxid
hexaftuorophosphate (30 mg, 79 pmol) and shaken for 18 hours. The product was isolated
following direct igjection reverse phase HPLC (method B) and evaporation of the product
fractions on a Genevac evaporator. The product weighed 23 mg (82%). The compound was
dissolved in 4N HCI/1,4-dioxane, shaken 2 hours then evaporated on a Genevac evaporator to
leave the product as a white solid (20 mg, 82%) roono HCU salt. LE/MS method A: R, = 3.59
roin., (M+H) = 363,

The following compounds were prepared osing the same method and scale as example 18.
Example 19: Synthesis of 3-amino-N-(Z-oxo-2-({(¢-(irifluoromethoxyibenzofd] thiazol-2-

yvhaminojethyljpropanamide

3-amino-N«(2-oxo-2-({ 6-(rifluoromethoxyybenzo{djthiazol-2-yhaminoethyDpropanamide  was
prepared  according to  the procedure of example 18 from  Z-amino-N-(6-

(trifluoromethoxy)benzo|d] thiazol-2-vl)acetamide hydrochloride from example 1 above (20 mg,
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61 pgmol) and N-(t-butyloxycarbonyl)-B-alanine (15 mg, 79 1mol). Yield = 5.5 mg (23%). LC/MS
method A: R, = 3.57 min., (M+FD)™ = 363.
Example 20: Synthesis of l-amine-N-(2-0x0-2-({(6-(irifluoromethoxyibenzo[d] thiazol-2-

yhaminojethyhoyclopropane-1-carboxamide

’ O
g N NH,
Is \ﬂAﬁJZ\
N0

1-ampo-N-(2-ox0-2-((6-(nflucromethoxy)benzoldithiazol-2-yhaminojethylicyelo  propane-1-

£,00

carboxamide was prepared according to the procedure of example 13 from 2-amino-N-(6-
(rifheoromethoxybenzofd] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 pool) and N-1-(t-hotyloxycarbonyhaminocyclopropane-1-carboxylic acid (16 mg, 79 pmol).
Yield = 20 mg (80%). LC/MS method A: R, = 3.60 min., (M+H)" = 375,

Example 21:  Synthesis of  (8)-N-(Z-oxo-2-({(6-(irifluoromethoxy)benzo{dithiazol-2-

vhaninojethyljazetidine-2~-carboxamide

0!
H
STNY\ﬁJ\ﬂH
FiCO N O

(§)-N-(2-ox0-2-((6-(irifluoromethoxyybenzo{dithiazol-2-yhamino)ethylazetidine-2-carboxamide
was prepared  according to  the procedure of example 18 from  Z-amino-N-(6-
(trifluoromethoxy)benzofd] thiazol-2-viacetamide hydrochloride from example 1 above (20 mg,
61 wmoly and (8)-N-(-butyloxycarbonyhazetidine-2-carboxylic acid (16 mg, 79 umol). Yield =
20 mg (80%). LC/MS method A: R, = 3.62 min., M+ = 375,

Exarple 22 Synthesis of Z.amino-2-methyl-N-(2-ox0-2-((6-{trifluoromethoxy)

benzo[d]thiazol-2-yhamino jethyDpropanamide

2-amino-2~-methyl-N-(2-ox0-2-{{6~{triflvoromethoxyibenzo[d]thiazol-2-yhaminolethyl)

propanantide was prepared according to the procedure of example 18 from 2-amino-N-{6-
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(rifluoromethoxy)benzold] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 pmol) and N-(¢-butyloxycarbonyliaminoisobutyric acid (16 mg, 79 pmolb). Yield = 20 mg
(80%). LC/MS method A: B, = 3.63 min., (M+H)' =377

Example 23: Syntheis of {8)-2-(methylaming)-MN-(2-0x6-2-({6-(irifluoromethoxy)

benzo{dithiazol-2-yhaminejethyDpropanamide

{8)-2-(methylamino)-N-{2-ox0-2-{{6-{triffluoromethoxy)benzold]thiazol-2-yhaminojethyl)
propanamide was prepared according to the procedure of example 18 from 2-amino-N-(6-
{rifbuoromethoxybenzofd] thiazol-2-yhacetamide hydrochlonde from example 1 above (20 mg,
61 pmol) and N-(r-butyloxycarbonyl-N-methyl-L-alamne {16 mg, 79 pmol). Yield = 20 mg
(80%). LC/MS method A: B, = 3.64 min., (M+H)" = 377.

Example 24: Synthesis of (R}-2-(methylamine }-N-(2-ox0-2-({&-(triflnoromethoxy)

benzo[dlthiazol-2-yhamiao jethy Dpropanamide

¢}
H P

Swr“‘n”ﬁ)\f“‘\
FsCOGN O -

(R)-2-(methylamino)-N-(2-oxo-2-({(6~(riffluoromethoxy)benzol[dJthiazol-2-yhamino)ethyl)
propanamide was prepared according to the procedure of example 18 from Z-amino-N-(6-
(riffuoromethoxy)benzo{d] thiazol-2-viiacetarmide hydrochlonde from example 1 above (20 mg,
61 pmol) and N-{r-butyloxycarbooyl}-N-methyl-D-alapine (16 mg, 79 wmol). Yicld = 18 mg
(72%). LC/MS method A: R, = 3.64 min., (M+H)" = 377.

Example 25  BSyathesis of (R}-Z-amine-3-hydroxy-N-{Z-oxo-2-((6-(irifluoromethoxy)

benzo[d]thiazol-2-yhamino jethyDpropanamide

a8
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(R)-2-amino-3-hydroxy-N-(2-ox0-2-((6-(riflnoromethoxyyhenzo[d]thiazol-2-yhamino)
ethyDpropanamide was prepared according to the procedure of example 18 from 2-amino-N-(6-
(miflvcromethoxy)benzold] thiazol-2-ylhacetarmide hydrochloride from example | above (20 mg,
61 wmol) and N-(-butyloxycarbonvl)-D-serine (16 mg, 79 umol). Yicld = 16 mg (63%). LC/MS
method A: B, = 3.50 min., (M+H)" = 379.

Example 26: Synthesis of {R)-2-amino-N-(2-0x0-2-{(6-(irifluoromethoxyybenzofd] ihiazol-2-

yhaminojethyDpent-4-ynamide

(R)-Z-amino-N-{2-0x0-2-{(6-(riflucromethoxy) benzo{d}thiazol-2-yhanunojethylpent-4-
ynamide was prepared according o the procedure of example 18 from 2-amino-N-(6-
(rifluoromethoxy)benzofd] thiazol-2-ylhacetamide hydrochioride from example 1 above (20 mg,
61 umol) and N-(-buiyloxycarbonyl-(R)-2-amino-4-pentynyl carboxylic acid (17 mg, 79 pmol).
Yield = 22 mg (85%). LC/MS method A: R, = 3.71 min., (M+H) = 387,

Example 27: Synthesis of (8)-2-amino-N-(2-0x0-2-({6-(triflucromethoxy) benzo[dithiazol-2-

yhaminojethylpent-4-vnamide

H Q
_____ G \T[/ N \T('\ ﬁ JJ\(N Ho
fgcoGN © —
(8)-2-amino-N-{2-ox0-2-{{(6-{trifluoromethoxy) benzo[d}thiazol-2-yhaminojethyhpent-4-

LI

ynamide was prepared according io the procedure of example I8 from Z-amino-N-(6-
(riffuoromethoxy)benzo{d] thiazol-2-viiacetarmide hydrochlonde from example 1 above (20 mg,
&1 prool) and N-(¢-butyloxycarbonyl)-(5)-2-amno-4-pentynyl carboxyhic acid (17 mg, 79 pol).
Yield = 22 mg (85%). LC/MS method A R, = 3.71 min., (M+H)" = 387.

Example 28: Synthesis of (H}-N-(Z-oxo-2-({6~{trifluoromethoxy)benzo{d]| thiazol-2-

vhaminojethylpyrrolidine-2-carboxamide
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AR R R,

(R)-N-(2-ox0-2-{(6-(trifluoromethoxy)benzo[d] thiazol-2-vhamino)ethyDpvrrolidine-2-
carboxamide was prepared according to the procedure of example 18 from 2-amino-N-(6-
(rifluoromethoxy)benzold] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 pmol) and N-(s-butyloxycarbonyl)-D-proline (17 mg, 79 umol). Yield = 21 mg (81%). LC/MS
method A: B, = 3.70 min., (M+H)" = 389.

Example 29: Synthesis of I-aminoe-N-(2-0x0-2-{({(6-(triflaoromeiboxy)benzo [djihiazel-2-

vhaminojethyljcyclobutane-1-carboxamide

1-armno-N-(2-oxo-2-{{6-(inflacromethoxyibenzo  [dijthiazol-2-yhaminolethyljeyclobutane -1~
carboxamide was prepared according to the procedure of example 18 from 2-amino-N-(6-
(rifluoromethoxy)benzofd] thiazol-2-ylhacetamide hydrochioride from example 1 above (20 mg,
61 pmol) and 1-(N-(¢-butyloxycarbonyijamino) cyclobutanecarboxylic acid (17 mg, 79 Limol).
Yield = 1.5 mg (5.8%). LC/MS method A R, = 3.69 min., (M+H)" = 383.

Example 30: Synthesis of (8)-2-amino-N-(2-0x0-2-({(6-(triflucromethoxy) benzo[dithiazol-2-

yhaminojethyDpentanmuide

{8)-2-amino-N-{2-0xo-2-{(6-(trifluoromethoxy)  benzo[djthiazol-2-yDaminciethyl) pentananmide
was prepared  according to  the procedure of example 18 from Z-amino-N-(6-
(trifluoromethoxy)benzold] thiazol-2-yl)acetamide hydrochloride from example 1 above (20 mg,
61 umoly and (S)-2-(N-{z-botyloxycarbonylammnopentancic acid (17 mg, 79 pmol). Yield = 19
rog {73%). LOMS method A: R, = 3.88 min., (M+H)" = 391
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Example 3h Synthesis of (R)-2-amino-3-methyl-N-(Z-ox0-2-({(6-(triffuoro

methoxyjhenzold jthiazol-2-yhaminolethyl)butanamide

N /!K/Nw

‘ i \ﬂ//\N
'&‘;0 ,/‘\

(R)-2-amino-3-methyl-N-(2-ox0-2-((6-(rifluoromethoxy)benzo{d]thiazol-2-vamino)
cthylbutanamide was prepared according to the procedure of example 18 from 2-amino-N-(6-
(triflvoromethoxybenzold] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 waol) and (R)-2-(N-(¢-butvioxycarbonyl yvaline (17 1ag, 79 pnwol). Yield = 21 mg (81%)
LC/MS method A: R, = 3.83 min., (M+H)" = 391,

Example 32: Synthesis of {8)-d-gx0-No(Z-0x0-2-({d-{ trifluoromethoxy)benzo [d]ihigzol-2-

yhaminojethyDpyrrolidine-2-carboxamide

H
FSCOGN O

(§)-4-0x0-N-(2-0x0-2-((b-(trifluoromethoxybenzo  [dithiazol-2-vDaminojethyl) pymrolidine-2-

>

carboxarmide was prepared according to the procedure of example 18 from Z-amino-N-(6-

(riffuoromethoxy)benzo{d] thiazol-2-viiacetarmide hydrochlonde from example 1 above (20 mg,

61 umel) and (S)-N-f-butyloxycarbonyl-4-oxopyrrolidine -2-carboxylic acid (18 mg, 79 wmol).
Yield = 16 myg (60%). LC/MS method A: R, = 3.64 min., (M+H)" = 403.
Example 33: (5)-N-{Z2-0x0-2-({6-(Irifluoromethoxyibenzofd] thiazol-2-
vhaminojethyl)piperidine-2-carhoxamide

S

Tr N
FA00 ~N O

{8)-N-(Z-ox0-2-({6-(riflnoromethox yybenzo{d] thiazof-2-yDamino)ethyDpiperidine-2-

carboxamide was prepared according to the procedure of example 18 from Z-amino-N-(6-

(trifluoromethoxy)benzo|d] thiazol-2-vl)acetamide hydrochloride from example 1 above (20 mg,
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61 pmotl} and (8)-N-t-butyloxycarbonyipiperidine-2-carboxylic acid (18 mg, 79 umol). Yield = 20
mg {75%). LC/MS method A: B, = 3.73 min., (M+H)" = 403.
Example 34: Synthesis of (8)3N-(2-oxo-2-({(¢-(irifluoromethoxy)benzofd] thiazel-2-

yhaminojethyDmorpholine-3-carboxamide

FaCO- ‘V\{/ \[(\NI

(8)-N-(2-ox0-2-((6-(xifluoromethoxyyoenzo[d] thiazol-2-yhaminoethylmorpholine-3-

carboxamide was prepared according to the procedure of example 13 from 2-amino-N-(6-
(rifheoromethoxybenzofd] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 prool) and (S)-NV--butvloxyearbonylmorphohne-2-carboxylic acid (18 mg, 79 pmol). Yield =
24 mg (89%). LC/MS method A R, = 3.64 min., (M+H)" = 405.

Example 35: Synthesis of (H}-N-(Z-oxo-2-({6~{trifluoromethoxy)benzo{d]| thiazol-2-

vhaminojethvlimorpholine-3-carboxamide

o
S N /l\/i\e
TY N Y )
FaCO N O ~5

(R)-N-( 2~ox0-2-{(6-(trifluororacthoxyybenzo[d] thiazol-2-yhamino)ethyDmorpholine-3-
carboxamide was prepared according to the procedure of example 18 from Z-amino-N-(6-
(trifluoromethoxy)benzofd] thiazol-2-viacetamide hydrochloride from example 1 above (20 mg,
61 wool) and (R)-N-t-butyloxycarbonylmorpholine-2-carboxvlic acid (18 mg, 79 pmol). Yield =
25 mg (93%). LC/MS method At B, = 3.64 min., (M+H)" = 405.

Example 36: Svnthesis of (R)-2-amino-4-methyl-N-(2-ox0-2-{{6-{trilluore

methoxy)benzo|djthiazol-2-yviaminelethylpentanamide
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(R)-2-amino-4-methyl-N-(2-ox0-2-((6-(rifluoromethoxy)benzo{d]thiazol-2-vamino)
cthylpentanamide was prepared according to the procedure of cxample 18 from 2Z-amino-N-(6-
(triflvoromethoxybenzold] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 umol) and N-t-butyloxycarbonyl-D-leucine (18 mg, 79 wool). Yield = 21 mg (78%). LC/MS
method A: B, = 4.01 min., (M+H)" = 405.

Example 37: Synthesis of (Rjp-deoxo-N-(Z-ox0-2-({6-(Iriffuoromethoxy)benzo [djihiazol-2.

yhaminojethylpiperidine-2-carboxamide

]

(R)-4-ox0-N-(Z2-oxo-2-((6-(trnfluoromethoxy)benzo  [dlthiazol-2-yhaminojethyhpiperidine  -2-
carboxamide was prepared according to the proceduwre of example 18 from 2-amino-N-(6-
(rifluoromethoxy)benzold] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 umol) and (R)-N-r-butvloxycarbonyl-4-oxopiperidine-2-carboxylic acid (19 mg, 79 Lmol).
Yield = 15 mg (54%). LC/MS method A: R, = 3.65 min., (M+H)" =417,

Example 38: Synthesis of 4-aminoe-N-(2-0x0-2-{({6-(triflaoromeiboxy)benzo[d] ihiazol-2-

yhaminojethyhtetrahydro-2H-pyran-4-carboxamide

H O
_____ S \;’{fNi N NH,
FgCO@N o M
O
4-amino-N-(2-0x0-2-((6-(mifluoromethoxy)benzold] thiazol-2-vhaminojethyijtetrahydro-2H-

pyran-4-carboxamide was prepared according to the procedure of example 18 from 2-amino-N-
(6-(trifluoromethoxy)benzold] thiazol-2-vhacetamide hydrochloride from example 1 above (20
mg, 61 pmol) and 4-N-t-butyloxycarbonylamino-2,3,5,6-tetrahydropyran-4H-4-carboxylic acid
(19 mg, 79 umol). Yield = 24 mg (87%). LC/MS method A: R, = 3.63 min., (M+H)" = 419,

Example 39: (B )}-2-amino-N1-2-0x0-2-{{6-(triflucromethoxy) benzo{dlthiazol-2-

yhaminojethylpentanediamide
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H i
N /L\/NHZ

T
eo $-H

{R)-2-amino-N1-(2-0x0-2-({(6-{wiflvoromethoxy) benzo|djthiazol-2-yhamino)ethyl)

CONH,

pentanediamide: was prepared according to the procedure of example 18 from Z-amino-N-(6-

(trifluoromethoxy)benzold] thiazol-2-yl)acetamide hydrochloride from example 1 above (20 mg,

A

61 pmol) and N-r-buyloxycarbonyl-D-glutamine (20 mg. 79 umol). Yield = 24 mg (72%
LCIMS method A: R, = 3.47 min., (M+H)" = 420.
Example 4(x (R)-2-amino-N-(2~-0x0-2-{{6-(trifluoromethoxy) benzo{d]thiazol-2-

vhaminojethyl)-3-phenyipropanamide

N
""" H z
F,C0 /_::\ N S
Lz
{R)-2-amino-N-{ 2-0x0-2-{{6-{trifluoromethoxy) benzo|djthiazol-2-yhaminojethyl)-3-

phenyipropananide was prepared according to the procedure of example 18 from 2-amino-N-(6-
{inflooromethoxyibenzold] thiazol-2-yhacetamide hydrochloride from examiple 1 above (20 mg,
61 wmol) and N-r-butyloxyearbonyl-D-phenylalanine (21 mg, 79 yrool). Yield = 22 mg (76%).
LC/MS method A: R, = 4.11 min., (M+H)" = 439,

Example 41: (R)-2~-amino-3~cyclohexyi-N-{2-0x0-2-((6-(trifluoro methoxy)benzo{[d] thiazol-2-

vhamino)ethylpropanamide

(R)-2-amino-3-cyclohexvi-N-( 2-ox0-2-{{&-{trifluoromethoxy)benzo{d]thiazol-2-yHamino)
ethylipropanarmide was prepared according to the procedure of example 18 from 2-aroino-N-(6-

{inflooromethoxyibenzold] thiazol-2-yliacetarmide hydrochloride from example 1 above (20 mg,
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61 wmoly and N-r-butyloxycarbonyl-D-cyclohexy lalanine (21 mg, 79 pumol). Yield = 15 mg
(51%). LC/MS method A: B, = 4.43 min., (M+H)" = 445.
Example 42: Synthesis of {(®)-2-zmino-3-(benzyloxy}-N-(2-0x0-2-({&-(trifluore

methoxyibenzo{dithiazol-2-yhamino)ethy propanamide

FCO"Y \n/\ /L\/NHZ

(R)-2-amino-3-(benzyloxy)-N-(2-0x0-2-{({6-(riffuororethoxybenzo[d jthiazol-2-yh)
aminojethylipropanarmide was prepared according to the procedure of example 18 from 2-amino-
N-{6-(trifluoromethoxyybenzold] thiazol-2-yhacetanide bydrochloride from example 1 above (20
mg, 561 praoly and N-r-butyloxycarbonyl-O-benzvl-D-serine (23 mg, 79 pmol). Yield = 25 mg
{81%). LC/MS method A: R, = 4.30 min., (M+H)" = 469,
Example 43: Synthesis of (5)-2-amino-3-(benzyloxy)~N-{2-0x0-2-((6-(irifluoro
methoxybenzold jthiazol-2-yDaminojethyljpropanamide

O

y L _NH
S Y\ﬁ*( 2
F3CQ@N 6]

(8)-2-amino-3-(benzyloxy)-N-(2-ox0-2-{(6-(trifluoromethox yybenzo| dthiazol-2-y1)
aminojethylpropanantide was prepared according to the procedure of example 18 from 2-amino-
N-(&-(trifluoromethoxyybenzold] thiazol-2-yDacetanide hydrochloride from exampie 1 above (20
mg, 61 pumol) and N-t-butyloxycarbonyl-O-benzyl-L-serine (23 mg, 79 umol). Yield = 26 mg
(84%). LC/MS method A: R, = 4.30 min., (M+H)" = 469,

Example 44 Synthesis  of  (R)-2-amino-3-(1H-indol-3-y1}-N-(2-0x0-2-({&-(trilTnoro

methoxybenzoldlhiazol-2-yDaminejethyDpropanamide
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(R)-2-amino-3-( I Handol-3-y1-N-(2-ox0-2-({6-(riflucronmethoxy Yoenzo|djthiazol-2 -
vhamino)ethypropapamide was prepared according to the procedure of example I8 from 2-
amino-N-(6-{trifhioromethoxyybenzofd] thiazol-2-yhacetarmde hydrochloride from example 1
above (20 mg, 61 pmol) and N-t-butyloxycarbonyl-L-tryptophan (24 mg, 79 pmol). Yield = 22
mg {70%).
Example 45: Synthesis of (254 K)-4-(benzyloxy }-N-(2-0x0-2-((6-(Lrifluoro
methoxy)benzold jthiazol-2-yhaminojethyljpyrrolidine-2-carboxamide

O

ISR
F,CO O NGO /

-

(25,4R)-4-(benzyloxy }-N-( 2-ox0-2-{ {&-{ trifluoromethox yybenzo{d]thiazol- 2 -y Damiino)
ethylpyrrolidine-2-carboxamide was prepared according to the procedure of example 18 from 2-
amino-N-(6-(trifluoromethoxyibenzofd] thiazol-2-yhacetamide hydrochloride from example 1
above {20 mg, 61 umol) and terr-butyl (25,4R)-4-(benzyloxy)-2-carbamoylpyrrolidine-1-
carboxylate {25 mg, 79 wmol). Yield = 24 mg (74%). LC/MS method A: R, = 4.13 min., (M+H)"
=495,

Example 46: Svnthesis  of  (5)-N-(2-gx0-2-({(6-(trifluoromethoxybenzofd] thiazoel-2-

yvhaminolethylpiperazine-2-carboxamide

H o ¥
~ ~N O
H
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(8)-N-(2~0%0-2-((6-{trifTuoromethox y)ybenzo{d] thiazol-2-yhamino)ethylpiperazine-2-
carboxamide was prepared according to the procedure of example 18 from 2-amino-N-(6-
(triflvoromethoxybenzold] thiazol-2-yhacetamide hydrochloride from example 1 above (20 mg,
61 pmol) and (5)-NN'-di-{feri-butyloxycarbonyl) morpholine-2-carboxylic acid (26 mg, 79
umol). Yield = 23 mg (70%). LC/MS method A: R, = 3.23 min., (M-+H)" = 404.

Example 47: Synthesis of (¥)-2-amino-4-{benzyloxy)-N~(2-ox0-2-{{&-{trilluoro

methoxy)benzo|djthiazol-2-yviaminelethyDbutanamide

G
H i

: NH

F3CON e ~,

(R)-2-amino-4-(benzyloxy)-N-(2-oxo-2-({6-(trifflucromethoxy)benzo[d Jthiazol-2-y1)
aminoethylbwtanamide was prepared according to the procedure of example 18 from 2-amino-
N-(6-(trifluoromethoxy)benzold] thiazol-2-yliacetamide hydrochloride from example 1 above (20
mg, 61 pmol} and N-rbutyloxycarbonyl-O-benzyl-D-homoserine (27 mg, 79 pmol). Yield = 26
mg {77%). LC/MS method A: B, = 4.39 min (M+H)" = 482,
Example 48: Synthesis of (R)-1-(N,N-dimnethyl-L-valyl)-N-(&-(irifluoromethoxy)benzo
[dithiazol-2-yhpyrrolidine-2-carboxamide

o H

"Y”W‘I&} |

F3COO’ NSO J}f\
O

A solution of (R)-N-(6-(trifluoromcthoxyibenzo[djthiazol-2-yDpyrrolidine-2-carboxamide from
example 6 above (0.11 g, 0.30 mmol), N,N-dimethyl-L-valine (52 mg, 0.36 mmol) and N, N-
diisopropylethylamine (46 mg, 0.36 mmol, 65 ul) in N,N-dimethylformamide (2 ml) was treated
with I-{Bis(dimethylaminmmethylene}-1H-1,2.3 triazolo{4,5 -bipyridinium 3-oxad

hexaffuorophosphate (137 g, 0.36 mmol) and stirred 72 hours . The product was ponified by

97



10

15

20

reverse phase HPLC (method B, direct injection of the reaction mixture). The product fractions
were combined and evaporated on a Gepevac evaporator to Jeave the mono TFA salt product as a
white powder (31 mg, 18%). LC/MS method A: R, = 4.06 min., (M+H)" = 459.
Example 49:  Systhesis  of  (B)-1-(L-valyD)-N-(6-(triflucromethoxyibenzo{d jthiazoel-2-
yhpyrrofidine-2-carboxamide

HoN

ON)‘“(
o, N
FsCO s D
\@ />-N>H QJ
N

A solution of (R)-N-(b-(trifluoromethoxy)benzo{d]thiazol-2-ypyrrolidine-2-carboxamide from
example 6 above (25 mg, .68 umol), N-t-butyloxycarbonvi-L-valine (18 mg, 81 pmol) and N, N-
ditsopropylethylamine (10 pmol, 18 by in N,N-dinethyiformamide (0.3 ml) was treated with 1-
[ Bis(dumethylaminoymethylene}-1H-1,2,3-triazolo{4,5-blpyridimum 3-oxid hexafluorophosphate
{39 mg. 10 umol} and stirved 72 hours. The product was purified by reverse phase HPLC (method
B, direct injection of the reaction mixture). The product fractions were combined and evaporated
on a Genevac evaporator to leave the product as a white powder which was stirred for 2 hours in
4N HCV1.4-dioxane (2 mi). The solvents were evaporated to leave the product as a white solid
(27 mg, 85% two steps). LC/MS method A: R, = 4.23 min., (M+H) = 431.02.

Example 350 Synthesis of (R)-1-D-valyl-N-(6-(trifluoromethoxy)benzoldithiazol-2-yD)
pyrrofidine-2-carhoxamide

HoN

D

A

(R)-1-D-valyl-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-yl)  pyrrolidine-2-carboxamide  was
prepared  according  to  the  procedwe of example 49 from  (R}-N-(6-

(trifluoromethoxyyoenzold]thiazol-2-yDpyrrolidine-2-carboxamide (37 mg, 0. hamol) and N-t-
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butyloxycarbonyl-O-valine (26 mg, 0.13 mmob). Yield = 35 mg, 75% two steps. LC/MS method
A: R, =4.24 min., (M+H)" = 431.02.
Example 51 Synthesis of (R)}-1--glycinyl-N-(6-(irifluoromethoxy)benzol dithiazol-2-v1)

pyerolidine-2-carboxamide

HoN
O}\)
O N
ceogns 3
i

(R)-1--glycinyl-N-(6-(trifluoromethoxy)benzofd]thiazol-2-yl}  pyrrolidine-2-carboxamide  was
prepared according to the procedure of example 49 from (R)-N~(G-(triffuoromethoxy)benzo
[dithiazol-2-yvhpyerolidine-2-carboxamide (37 mg, O.1lmumol) and N-t-butyloxycarbonylglycine
(25 mg, 0.13 munob). Yield = 42 mg, 100% two steps. LO/MS method A: R, = 3.78 min., (M+F)"
= 388.94.

Example 52: (R)-1-N-ethylglycinyl-N-{&-(trilluoromethoxybenzo [dlthiazol-2-y1)

o .i/\NH
CF, R

| N ~

o O}‘x
S nod
\@/ NH <\/
N

(R)-1-N-ethylglycinyl-N-(6-(tnfluoromethoxy)benzo{d]thiazol-2-yhpymohdine-2-carboxamide

pyrrofidine-2-carhoxamide

was prepared  according to  the procedwe of example 49 from  (R)-N-6-
(trifluoromethoxy)benzo{d]thiazol-2-y1) pyvrrolidine-2-carboxamide (74 mg, 0.2 mmol} and N-
Boc-N-ethyl glycioe (61 mg, .30 mmol) Yield = 88 mg, 97% two steps. LE/MS method AR, =
3.94 mn., (M+HY =417.02.

Example 53: Synthesis of (R)-1-N-isopropylglycinyi-N-(6-(irifluoromethoxy) benzo[dlthiazol-

2-vh) pyrro}idine-2-carboxamide
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{R)-~1-N-isopropylglycinyl-N-(6-{(trifluoromethoxy)benzo{d]thiazol-2-ylpyrrolidine-2-
carboxamide was prepared according to the procedure of example 49 from (R}-N-(6-
(ritluoromethoxy)benzold]thiazol-2-v1) pyrrolidine-2-carboxamide (74 mg, 0.2 mmol} and N-t-
butyloxycarbonyl-N-isopropyt glycine (65 mg, 0.30 mmol). Yield = 98 mg, 100% two steps.
LC/MS method A: R, = 4.03 min., (M+H)" = 431.09.

Example 54: Syaothesis of (R)-i-N-t-butylglycinyl-N-(8-(trifluoromethoxy) benzo[d]thiazol-2-

yhpyrrofidine-2-carboxamide

e

Oi/\ N
G
0 ) \;\y\ln
JOE
N
(R)-1-N-t-butylglycinyl-N-(6-(trifluoromethoxy)  benzo[djthiazol-2-ylpyrrolidine-2-carboxamide
was prepared according to  the procedure of cexample 49  from  (R)-NA(6-
(miflvoromethoxy)benzo{d]thiazol-2-vhpyrrolidine-2-carboxamide (74 mg, 0.2 mmol) and N-t-
butyloxycarbonyl-N-terbutyl glycine (69 mg, .30 mmol). Yield = 86 mg, 89% two steps. LE/MS
method A: R, = 4.13 min., (M+H)" = 445 .10.
Example 55: Synthesis of (R3-1-(3-amino-2,2-dimethyipropaneyl}-N-(6-

(triﬂum’ﬁmelhﬁxy)benm{d}ihiaml~2~yi}pyrmlidin&~2-carb@xanﬁde

FiCO /<\NH2
ey

(R)-1-(3-amino-2,2-dimethylpropanoyl)-N-(6~{triflacromethoxy)benzo[d]thiazol-2-
vhpyrrolidine-2-carboxamide was prepared according to the procedure of example 49 from (R)-

N-(&-(trifluoromethoxy)benzold] thiazol-2-y) pyrrolidine-2-carboxamide (37 mg, 0.1 amol) and

&9
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N-t-butyloxycarbonyl-3-amino-2,2-dimethvipropanoic acid (29 mg, 0.13 mmeol). Yield = 53 mg,
100% two steps. LO/MS method A: R, = 4.01 min., (M+8) = 431.02.
Example  56:  Systhesis  of  {(R)-1-(I-(aminomethylcyclopropane-i-carbonyl)-N-(6-

(irifluoromethoxyybenzo{dlthiazol-2-yhipyrrolidine-2-carboxamide

Q
F3CO; S j N»\ﬁ\ NH,
Ty

- 1-(1-(aminomethylicyclopropane-1-carbony}-N-{ 6-(irifluoromethoxy thenzo{d] thiazol-2-
vhpyrrotidine-2-carboxamide was prepared according to the procedure of example 49 from (R)-
N-{6-(trifluoromethoxyybenzo{djthiazol-2-ylpyrrolidine-2-carboxamide (74 mg, 0.2 mmol) and
N-t-butyloxycarbonyl-1-(aninomethylcyclopropane carboxylic acid (56 mg, 0.26 mmol). Yield
=93 mg, 100% two steps. LC/MS method A: R, = 3.92 min., (M+H)" = 429.05.
Example 57: Synthesis  of  (K)-1-(1-{aminomethylicyclopentane-1-carbonyl)~MN-(6-
(trifluoromethoxy)benzol[dlthiazol-2-yDipyrrolidine-2-carboxamide

HoN

19 f Y\
A kY

Q N
s D

FSCON)—N?"E

(R)-1-(1 (aminomethyl)cyclopentane-1 -carbonyl }-N-(0-(triflucromethoxy)benzo  [d]thiazol  -2-
vhpyrrolidine-2-carboxamide was prepared according to the procedure of example 49 from (R)-
N-(&-(trifluoromethoxyybenzold]thiazol-2-yl)pyrrolidine-2-carboxamide (74 mg, 0.2 mmol) and
N-t-butyloxycarbonyl-1-(aminomethylcyclopentane carboxylic acid (63 mg, 0.26 mmel). Yield =
91 mg, 92% two steps. LC/MS method A: R, = 4.21 min., (M+H)" = 457.13.

Example 5% Syathesis  of  (R)-1-(1-(aminomethylicycichexane-1~-carbonyl)-N-(6-

(trifluoromethoxy)benzo[djthiazol-2-yhpyrrolidine-2-carboxamide

101



10

15

(R)-1-(1 -(aminomethyl)cyclohexane- 1 -carbonyh-N-(6-(trifluoromethoxy)benzoid]thiazol-2-
yhpyrrolidine-2-carboxamide was prepared according to the procedure of example 49 from (R)-
N-(6-(trifluoromethoxy)benzoldjthiazol-2-yhpyrrofidine-2-carboxamide (37 mg, 0.1 nunol) and
N-t-butyioxycarbonyvi-1 ~(aminomethyleyvclohexane carboxylic acid (33 mg, 0.13 mmol). Yield =
28 mg, 35% two steps. LC/MS method A: B, = 4.54 min., (M+H)" = 471 .08,
Example 591 Syothesis  of  (8)-1-(3-amino-2,2-dimethylpropanoyl)-N-(&-(trifluoro
methoxy jhenzoldjthiazol-2-yhpyrrolidine-2-carboxamide

NH,

o

O
O
FaCOw_ray -5 %—&NT
,}—NH -~
N

(83-1-Bramino-2,2-dimethylpropanoyh-N-(6-(trifluoromethox yibenzo[dithiazol-2-yh
pyrrolidine-2-carboxamide was prepared according to the procedure of example 49 from (5)-N-
(6-(trifluoromethoxyibenzoldjthiazol-2-yhpyrrolidine-2-carboxamide (37 mg, 0.1 mmol) and N-t-
butyloxycarbonyl-2-amino-2,2-dimethylpropane carboxylic acid (29 mg, 0.13 mmol). Yield = 45
mg, 96% two steps. LC/MS method A: B, = 4.03 min., (M+H)" = 431.02.
Example 060: Symthesis  of  {8)-1-(i-(aminomethyljcyclopropane-i-carbonyi)-N-(6-
(trifluoromethoxy)benzo[djthiazol-2-yhpyrrolidine-2-carboxamide

HoN

A

F3CO_ug -8 W
T
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(85)-1-(1 -(aminomethyl)cyclopropane-1-carbonyl)-N-(6-(trifluoromethoxy)benzo {d}thiazol-2-
yhpyrrolidine-2-carboxamide was prepared according to the procedure of example 49 from (5)-
N-(&-(trifluoromethoxyybenzold]thiazol-2-ylpyrrolidine-2-carboxamide (37 mg, 0.1 gmol} and
N-t-butyloxycarbonyl-1-(aminomethyDeyclopropane carboxylic acid (29 mg, 0.13 pmol). Yield =
42 mg, 90% 1wo steps. LC/MS method A: R, = 3.94 min., (M+H)" = 428.98.

Example 6l Synthesis  of  (§)-1-(I-{aminomethylicyclopentane-1-carbonyl)~MN-(6-
{trifluoromethoxy)benzo{d}ihiazol-2-vijpyrrolidine-2-carboxamide

HaN

0

o, N
FaCO 5 W
L
N

(8)-1-(1-(aminomethyl)cyclopentane- 1-carbonyl}-N-(6-(triflaoromethoxy)benzo|d]thiazol-2-
vhpyrrolidine-2-carboxamide was prepared according to the procedure of example 49 from (8)-
N-{6-(trifluoromethoxy tbenzo[d]tnazol-2-yhpyrrolidine-2-carboxammde (37 mg, 0.1 pmol} and
N-t-butyloxycarbonyi-1-(aminomethylcyclopentane carboxylic acid (29 mg, 0.13 wmol). Yield =
33 mg, 67% two steps. LO/MS method A: R, = 4.21 min., (M+ID)" = 457.07.

Example 62: {8)-1-(B-valyh-N-{6-(iriflaoromethoxy ybenzold]thiazol-2-yDpyrrolidine-2-

carboxamide
HoN
Q \
Q N~
i _ N/
(8)-1-(B-valyh-N~(6-(trifluoromethoxybenzo{d] thiazol-2-ylpyrrolidine-2 -carboxamide was

prepared according to the procedure of example 49 from (5)-N-(6-(rifluoromethoxyibenzo
[dlthiazol-2-yDpyerolidine- 2-carboxaride (25 mg, 68 pmol) and N-r-butyloxycarbooyl-D-valine
(18 mg, 82 wmol). Yield = 33 mg (48%, two steps). LC/MS method A: R, = 4.23 min., (M+ID)" =
431.13.
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Example 63 Synthesis  of  (8}1-(L-valyD)-N-(6-(trifluoromethoxy)benzo{dithiazol-2-

yhpyrrofidine-2-carboxamide

Hzi\{
O.
O N~
F3CO._y S %
o
F N
(8)-1-(L~-valyD)-N-(6-(trifluoromethoxy benzo[d]thiazol-2-yhpyrrolidine-2-carboxamide was

prepared according to the procedure of example 49 from (S)-N-(G-(riffucromethoxy)benzo
fd]thizzol-2-yDpyrrolidine-2-carboxamide (37 mg, 0.1 wmol} and N-{r-butyloxycarbonyiyvaline
(24 mg, 0.12 umol). Yield = 35 mg (75%, two steps). LO/MS method A: R, = 4.23 min., (M+FD)"
=431.02.
Example 64  Synthesis  of  (S)-1-glyeybN-(6-(irifluoromethoxy)benzo[d]thiazol-2-
yvhipyrrolidine-2-carboxamide

HoN

o~

o N
F4C0 S M:
L
~N

{8)-1-glycyl-N-{6-(riflaoromethoxybenzo{d|thiazol-2-yhpyrrolidine-2-carboxamide was
prepared according to the procedure of example 49 from (S)-N-{6-{trithuoromethoxybenzold]
thiazol-2-yDpyrrolidine-2-carboxamide (37 mg, 0.1 pmol) and N-(r-butyloxycarbonylglycine (21
mg, 0.12 gmob). Yield = 45 mg (100%, two steps). LC/MS method A: R, = 3.78 min., (M+H)" =
388.94.

Example 65: Synthesis of  (5p-1-(D-alanyl)-N-(6-(triflucromethoxybenzofdithiazol-2-

yhpyrrolidine-2-carboxamide
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{(5)-1-(D-alanyl}-N-(6-(trifluoromethoxyYbenzo|d]thiazol-2-yhpyrrolidine-2-carboxamide was

prepared according to the procedure of example 49 from (5)-N-(6-(rifluoromethoxyibenzo
[dithiazol-2-yhpyrrolidine-2-carboxamide {37 mg, 0.1 umol) and N-(-butyloxycarbonyl)-D-
alanine {23 g, 0.12 wool). Yield = 55 mg (100%, two steps). LO/MS method At R, = 3.82 min,,
(M+H)" = 403.01.

Example 66: Synthesis of (5)-1-Gmethylglyeyl-N-{¢-{iriffuoromethoxybenzo [dlthiazol-2-
yDpyrrolidine-2~-carboxamide

o~(

i

Q. Ne,

FCOL -5, X ]
T
N

(S)-1-{methylglycyD)-N-(6-(triflaoromethoxy tbenzofd]thiazol-2-yhpyrrolidine-2-carboxarmide

was prepared according to the procedure of example 49 from  (§)-N-(6-
{inflooromethoxy ibenzo{d]ithiazol-2-yDpyrrolidine-2-carboxamide (37 mg, 0.1 mmol} and N-{1-
butyloxycarbonylsarcosine (23 mg, 0.12 mmol). Yield = 31 mg (71%, two steps). LO/MS
method A: R, = 3.85 min., (M+H)" = 403.01.

Example 67: Synthesis of (8)-1-(ethylglycyl)-N-{¢-({rifluoromethoxy)benzofd]thiazol-2-

yDpyrrolidine-2~-carboxamide

O N

] \I
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(5)-1-{cthylglycyD-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-yljpyrrolidine-2-carboxamide  was
prepared  according  to  the  procedure of  example 49 from  (§}-N-(6-
(triflvoromethoxyybenzofdthiazol-2-yDpyrrolidine-2-carboxamide (37 mg, 0.1 mmol) and N-{1-
2, 0.12 mmol}. Yield = 35 mg (65%, two steps). LO/MS

method A: R, = 3.94 min., (M+H)" = 416.95.

butyloxyearbonyl)-N-ethyiglveine (24 m

Example 68: Synthesis of (S)-1-(isopropylglycyl-N-(6-{trifluoromethoxyibenzold] thiazoel-2-

yDpyrrolidine-2~-carboxamide

HN

O=

o N

FiCO._y S W
-k

{8)-1-(isopropylglycyh)-N-(6-(trifluoromethoxy ybenzo[d]thiazol-2-yhpyrrolidine-2-carboxamide
was prepared  according  to the procedure of example 49  from  (5)-N-6-
(trifluoromethoxy)benzo{d]thiazol-2-yDpyrrolidine-2-carboxamide (37 mg, 0.1 mamol) and N-{¢-
butyloxyearbonyl)-N-asopropylglycise (26 yog, 0.12 mmol). Yield = 43 mg (79%, two steps).
LC/MS method A R, = 4.06 min., (M+ID" = 431.02.

Example 69: Synthesis of (8)-1-(lert-butyvighyeyD-N-(6-(triflucromethoxyjbenzofd] thiazel-2-

ylpyrrolidine-2-carboxamide

~N
CE © H
oFa G Ne

O S W
e ey i
UN%NH

(8)-1-(tert-burylglyevD)-N-{&-(trifluoromethoxy)benzofd]thiazol-2-yhipyrrohidine-2-carboxamide

was prepared  according e the procedure  of  example 49 from  (83-N-(6-
(riffuoromethoxy)benzo{d]thiazol-2-yDpvrrolidine-2-carboxamide (65 mg, 0.18 munol) and N-{¢-
butyloxyearbonyl)-N-t-butylglycine (61 mg, 0.26 mmel). Yield = 62 mg (73%, two steps).

LCMS method A: R, = 4.16 min., (M+H)" = 445.10.
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Example 70: Synthesis of (S)1-(D-leucyD-N-(6-(trifluoromethoxvibenzo{dithiazol-2-

yhpyrrofidine-2-carboxamide

O NH;
0, N

FiCO s W
Y
T4

{8)-1-(D-leoeyly-N-{6-(trifluoromethoxyybenzo[djthiazol-2-yDpyrrolidine-2-carboxamide:  was
prepared according to the procedure of example 49 from (5)-N-(6-(rifluoromethoxy)benzo
[djthiazol-2-yhpyrrolidine-2-carboxamide (37 mg, 0.1 mmoly and N-{-butyloxycarbonyl)-D-
leucine (26 mg, 0.12 mmol). Yield = 33 mg (69%, two steps). LO/MS method A: R, = 4.18 min,,
(M+H)" = 445.03.

Example 71: Synthesis of (8)-1-(3-aminopropanoyh-N-(6-(irifluoromethoxyibenzo [d]ihiazol-
2-yhpyrrolidine-2-carboxamide

NH,

O
G N

F,CO 5 W
L
N

{8)-1-(3-aninopropanoyl)-N-(6-(triflucromethoxy yhenzo{djthiazol-2-yhpyrrolidine-2-
carboxamide was prepared according to the procedure of example 49 from (85)-N-(6-
(trifluoromethoxy)benzold] thiazol-2-vl) pyrrolidine-2-carboxamide (37 mg, 0.1 mmol) and N-t-
butyloxycarbonyl-beta-alanine (23 mg, 0.12 mool). Yield = 46 mg (100%, two steps). LCMS
method A: R, = 3.64 min., (M+H)™ = 403.01.

Example 72: Synthesis of (§)-1-glyeyl-N-(6-(trifluoromethoxylbenzo[dlthiazol-2-yhazetidine-

2-carboxamide
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NH,
0

0 N

FaCOL_y -5 M
N

(5)-1-glvevl-N-(o-(triflnoromethoxy)henzold]thiazol-2-yhazetidine-2-carboxamide was prepared
according to the procedure of example 49 from (3)-N-(6-(trifflucromethoxy)benzol[d] thiazol-2-
yhazetidine-2-carboxamide (37 mg, 0.1 mmob) and N-r-butyloxycarbonyliglycine (26 mg, 0.13
rnol). Yield = 21 mg (43%, two steps). LO/MS method A: R, = 3.69 min., (M+H)" = 374.94,

Example 73: Synthesis of (8)-1-(3-aminopropanoyl)-N-(&-(trifluoromethoxy)benzo[d] thiazol-

.

2-yhazetidine-2-carboxamide
NH,

QN
H _z N/
(8)-1-(3-aminopropanoyl)-N-{&-(riffluoromethoxyybenzo{d}thiazol-2-yhazetidine- 2-carboxamnnde

was prepared  according e the procedure  of  example 49 from  (83-N-(6-
(riffuoromethoxy)benzo{d]thiazol-2-yhazetidine-2-carboxaraide (37 mg, 0.1 mmol) apd N-t-
butyloxyearbonyl-beta-alanine (29 mg, 0.13 mmol). Yield = 18 mg (36%, two stepsy. LO/MS
method A: B, = 3.76 min., (M+H)Y" = 383.94.
Example 74:  Symthesis  of  {8)-1-(1-(aminomethylcyclopropane-1-carbonyl}-N-(6-
{trifluoromethoxy}benzold|thiazol-2-yDazetidine-2-carboxamide

NH,

O
CFs o

(&)-1-(1{aminomethybcyclopropane-1-carbonyl)-N-{6-(trifluoromethox y)benzo{d] thiazol-2-

vhazeudine-2-carboxamide was prepared according to the procedure of example 49 from (S)-N-
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(6-(mifluoromethoxyybenzol[djthiazol-2-vhazetidine-2-carboxamide TFA salt (46 mg, 0.1 mmol)
and N-t-butyloxycarbonyl-1-(aminomethvlicyclopropane carboxylic acid (29 mg, 0.13 mmol).
Yield = 49 mg (93%, two steps). LO/MS method A: R, = 3.90 min., (M+H) = 414.93.

Example 751 Symthesis  of  (8)-1-(1-(aminomethyhcyclopentane-1-carbonyl)-N-(6-

(rifluoromethoxyibenzoldlihiazol-2-yhazetidine-2-carboxamide

NH,
5 .
CF 4 o
i N
N N
PWani

(§)-1-(1-(aminomethylcyclopentane-1-carbonyl)-N-(6-(triflucromethoxyibenzo[d] thiazol-2-
vhazetidine-2-carboxamide was prepared according to the procedure of example 49 from (5)-N-
(6-(trifluoromethoxy)benzold]thiazol-2-yhazetidine-2-carboxamide TFA salt (46 mg, 0.1 ramol)
and N-t-butyloxycarbonvi- 1-{aminomethyljcyclopentane carhoxylic acid (29 mg, 0.13 mmol).
Yield = 49 mg (88%, two steps). LC/MS method A: R, = 4.16 min., (M+H)" = 443.06.

Example  76:  Synthesis  of  (8)-1-glyeyb-N-(6-(trifluoromethoxy)benzo[d]ihiazol-2-

yi)piperidine-2-carboxamide

HoN
O=
o G N
FsCO =I = S}_Nm
i N/
(S)-1-glyeyl-N-(6-(trifluorornethoxy)ybenzo[dthiazol-2-yhpiperidine-2 -carbox amide was

prepared according to the procedure of example 49 from (3)-N-(6-(uiflucromethoxybenzoid]
thinzol -2-yheyclohexane-2-carboxamide hydrochlonide (41 mg, 0.10 wwmoll and  N-t-
butyloxyearbonylglycine (26 mg, 0.13 mmol). Yield = 43 mg (98%, two steps). LC/MS method
AR, = 4.08 min., (M+H)" = 402.94.

Example 77: Synthesis of {8)~1-(3-aminopropanoyi}-N-(6-{triflucromethoxy)benzo{d] thiazol-

2-ylpiperidine-2-carboxanide
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NH
-

(8)-1-(3-aminopropancyl)-N-(6-(inflooromethoxybenzo{dithiazol-2-yDpiperidine-2-
carboxamide was prepared according to the procedure of example 49 fom (S)-N-(6-
(miflvcromethoxy)benzo{d]thiazol -2-vleyclohexane-2-carboxamide hydrochlonde (41 mg, 0.10
mmoly and  N-t-butyloxycarbonyl-beta-alamne (29 mg, 0.13 mmol), Yield = 42 mg (88%, two
steps). LC/MS method A: R, = 4.15 min., (M+H) = 416.95.

Exarnple 78: Synthesis of (5)-1-(3-aminopropanoyl}-N-(6-(trifluoromethoxy}benzo{d] thiszel-

2-ylipiperidine-2~carboxamide

HoN
O
O\ N
FiCO | 2 S>_,\!>E_;“.< )
iz N/ '
(I)-1-glyeyi-N-{6-(githioromethox y}benzo{d}thiazol-2-yDpiperidine-2-carboxamide was

prepared according to the procedure of example 49 {rom (R)-N-(6-{trifhisromethoxy)benzofd]
thiazol -2-yheyclohexane-2-carboxamiide hydrochloride (30 mg, 0.073 mmol) and  N-t-
butyloxycarbonylglycine (17 mg, 0.098 mmol). Yield = 18 mg (55%, two steps}. LE/MS method
AR, =417 min., (M+H)" = 402.94.

Example 79: Synthesis of (K)-1-(methyiglycyl)-N-{6-{irifluoromethoxy)benzo{d] thiazol-2-
yhpiperidine-2-carboxamide

/
HIN

==

9] N
Wi

FiCO -5,
T
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(R)-1-(methylglyevl)-N-(6-(trifluoromethoxybenzold]thiazol-2-yDpiperidine-2-carboxamide was
prepared  according  to  the  procedwe of example 49 from  (R}-N-(6-
(triflvoromethoxybenzofdthiazol -2-yheyclobexane-2-carboxamde hydrochloride (30 mg, 0.073
mmol) and N-t-butyloxycarbonylglycine (18 mg, 0.098 mmol). Yield = 28 mg (82%, two steps).
LC/MS method Ar R, = 4.25 min., (M+H) = 416.95.

Example 80: Syathesis of 1-(2-aminoacetamido}-N-{6-(trifluoromethoxy)benzold] thiazoel-2-

yvheyclopropane-1-carboxamide

NH,
CFs o) HN/QQ
0 S }-JD
T

N

1-(2-aminoacetamido)-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-yDeyelopropane- 1 -carboxamide
was prepared  according to the procedure of example 49 from  -amino-N-(6-
(riffuoromethoxy)benzo{d] thiazol-2-vlicyclopropanecarboxarmide hydrochlonde (36 mg, 0.10
minol} and N-t-butyloxycarbonylglycine (23 mg, 0.13 momol). Yield = 35 g (85%, two steps).
LC/MS method A: R, = 3.90 min., (M+H)" = 375.01.
Example  8i: Synthesis  of  1-(2-(methylamincjacetamido)-N-{6-(triffeoromethoxy)
benzo[djthiazol-2-ylicyclopropane-1-carboxamide
H

e
CF’J b
i o, ANTY,
; S W
@\ 2—NH

N

1-(2-(methylamino)acetaniido )-N-(o-(trifluoromethoxybenzo[d]thiazol-2-yl)cyclopropane -1-
carboxamide was prepared according to the procedure of example 49 from f-amino-N-(6-
(trifluoromethoxybenzofd]thiazol-2-yicyclopropanecarboxamide  hydrochioride (36 mg, .10
mmol) and N-t-butyloxycarbonyl-N-methyl glvcine (25 mg, 0.13 mmol). Yield = 28 mg (66%,
two steps). LC/MS method A: R, = 3.94 min., (M+H) = 389.01.

Example 82: Syuthesis of 1-(Z-aminoacetamido)-N-(6-(trifluoromethoxy)benzold] thiazol-2-

yheyclobutane-1-carboxamide
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1-(2-aminoacetanido)-N-(6-(triffluoromethoxy)benzo{dithiazol-2-yhcyclobutane- I -carboxamide

was prepared according to the procedure of cxample 49 from f-amino-N-(6-
5  (nfluoromethoxyybenzofd] thiazol-2-yheyclobutanecarboxanmde hydrochioride (33 mg, 0.10

romoel) and N-t-butylexyearbonylglyeine (23 mg, 0.13 munol). Yield = 36 mg (85%, two steps).

LC/MS method At R, = 4.06 min., (M+H) = 388.94.

Example g3 Syathesis  of  1-(2-(methylaminojacetamido}-N-{6-(trifluoromethoxy)

benzofdithiazol-2-yhcyclobutane-1-carboxanide

QT

0 S >\~;
A RS
FC U >—NH  NH
/ N O....<

HN
10 \

1-(2-(methylaminojacetaniido)-N-{6-(trifluoromethoxy ybenzo[djthiazol-2-yhcyclobutane-1-

carboxamide was prepared according to the procedure of example 49 from f-amino-N-(6-

(rifheoromethoxy)benzofd] thiazol-2-yheyclobutanecarboxamide hydrochloride (33 mg, 0.10

mmol) and N-t-butyloxycarbonyl-N-methylglycine (25 mg, 0.13 numol). Yield = 22 mg (50%.
15 two steps). LC/MS method A: R, = 4.13 min., (M+H)" = 403.01.

Example  84: Synthesis  of  1~(3-amino-2,2-dimethylpropanamido)-N-(6-(trifivoro

methoxybenzo{d jthiazol-2-yhcyciobutane-1 -carboxamide

1-(3-amino-2,2-dimethylpropanamido-N-(6-{triffluoromethoxy)benzo{d] thiazol- 2-yDhcyclobutane-

20 l-carboxamide was prepared according to the proceduore of example 49 from 1-amino-N-(6-
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(rifluoromethoxy)benzo{d]thiazol-2-vl)cyclobutanecarboxamide  hydrochloride (37 mg, 0.10
mmol) and N-t-butyloxycarbonyl-2,2-dimethvl-beta-alanine (30 mg, 0.15 mmel). Yield = 30 mg
(55 %, two steps). LC/MS method A: B, = 4.20 vrin., (M+H) = 431.16.

Example 85: Synthesis of i-{aminomethyl}-N-(1-({6-(trifluoromethoxybenzo{dithiazol -2-

yhearbamoyhcyclobutyljcyclopentane-1-carboxamide

1-(aminomethyD-N-(1-{{(6-{trifluoromethoxy benzo|d]thiazol-2-ylcarbamoyleyclobutyl)
cyclopentane-1-carboxamide was prepared according to the procedure of example 49 from 1-
amino-N-(6-(triftuoromethoxybenzofd|thiazol-2-yDeyclobutanecarboxanude  hydrochloride (37
mg, 0.10 momol) and N-t-butyloxycarbonyl- 1 -(aminomethybcyclopentane carboxylic acid (33
mg, 0.15 mmol). Yield = 23 mg (47 %, two steps). LO/MS method A: R, = 4.40 min., (M+H) =
457.13.

Example 86: Syothesis  of  1-(2-(isopropylaminojacetamido)-N-(6-(trifluoromethoxy)
benzofdithiazol-2-yhcyclobutane-1-carboxamide

¥
o

6Fs OHN

0§

1-(2-(isopropyiaminojacetamido)-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-vlicyelo  butane-1-
carboxamide was prepared according to the procedure of example 49 from F-amino-N-(6-
(trifluoromethoxy)benzo [d]thiazol-2-yhevelobutanecarboxamide hyvdrochloride (37 mg, 0.10
mmol) and N-t-butyloxycarbonyl-N-isopropylglyciae (30 mg, 0.15 momol). Yield = 30 mg (64 %,

two steps). LO/MS method A: R, = 4.31 min., (M+H)" = 431.15.
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Example §7: Systhesis of  1-(2-(isopropylaminojacetamido)-N-(6-(trifluoromethoxy)

benzofdithiazol-2-yhcyclobutane-1-carboxamide

1-{1-(anunomethyDcyclopropane-1 ~carboxanudo)-N-(6-(rifluoromethoxy)benzofd] thiazol-2-
yhicyclobutane-1-carboxamide was prepared according to the procedure of example 49 from 1-
amino-N-(G-(triffuoromethoxy)benzo{d]thiazol-2-yDeyclobutanecarboxamide  hyvdrochloride (55
mg, 0.15 mmol) and  N-i-butyloxycarbonyl-1-(aminomethyheyclopropane carboxvlic acid (48
mg, 0.22 mmol). Yield = 48 mg (69 %, two steps). LO/MS method A: R, = 4.19 min., (M+H) =
429.19.

Example 88: Synthesis of i-{aminomethyl}-N-(1-({6-(trifluoromethoxybenzo{dithiazol -2-

yhearbamoylicyclobuiyhcyclobexane-1-carboxamide

NH,

CF3 OHN °
O
O o
N

1-{aminormethyl}-N-( 1 -({6-{trifluoromethoxyybenzo[d]thiazol-2-yDcarbamoyicyclobotyl)
cyclohexane-1-carboxanpde was prepaved according to the procedure of example 49 from 1-
amino-N-(6-{trifhioromethoxy)benzo [djthiazol-2-yheyclobutanecarboxamide hydrochloride (55
mg, 0.15 mmol) and N-t-butyloxycarbonyl-1-(aminomethyljcyclohexane carboxylic acid (38 mg,
(.22 mmol). Yield = 43 mg (57 %, two steps). LO/MS method A: R, = 4.50 min., (M+H) =
47121,
Example 89: Synthesis of (R)}-1-(2-aminopropanamide)-MN-(6-{trifiuoromethoxy)benzo

[dithiazol-2-ylcyclobutane-1-carboxamide
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(R)-1-(2-aminopropanarmide)-N-(6-(iriflucromethoxy Yoenzo[djthiazol-2-yhicyclobutane- 1 -
carboxamide was prepared according to the procedure of example 49 from l-amino-N-(6-
{inflooromethoxy ibenzo{d]ithiazol-2-yheyclobutanecarboxamide  hydrochloride (35 mg, .15
mmoly and  N-t-butyloxycarbonyl-D-alanine (42 mg, 0.22 mmol). Yield = 27 mg (41 %, two
steps). LC/MS method A: R, = 4.10 min., (M+H)" = 403.15.

Example 90: Synthesis of  (R)-1-(Z-amino-3-methylbutanamido)-N-(&-(trilfuore

methoxyybenzo|djthiazol-2-ylcyclobutane-1~carboxamide

GFs O%Nm
o s
\©i J—NH
N

(R)-1-(2-amino-3-methylbutanamido)-N-{6-(rifluoromethoxyybenzo[d ] thiazol-2-yhcvelobutane-
I-carboxamide was prepared according to the method of example 49 from l-amuino-N-(6-
{inflooromethoxy ibenzo{d]ithiazol-2-yheyclobutanecarboxamide  hydrochloride (35 mg, .15
mmoly and  N-t-butyloxycarbonyl-D-valine (49 mg, 0.22 mmol}. Yield = 57 mg (81 %, two
steps). LO/MS method Ar R, = 4.32 niin., (M+H) = 431.16.

Example 91: Synthesis of {$)~2-(2-aminoacetamido}-3-phenyl-MN-{6-{trifluore
methoxyibenzo{dlthiazel-2-vijpropanamide

NH,
O HN

L
N Ph

(8)-2-(2-arainoacetaniido)-3-phenyl-N-(6-(trifluororacthoxy ybenzo[dithiazol-2-yDpropanamide
was preparcd according to the procedwre of example 49 from (5)-2-amino-3-phenyl-N-(6-

{(miflvoro methoxyibenzo[d]thiazol-2-ylpropanamide (19 mg, .05 mmol) and N-t-
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butyloxycarbonylglycine (13 mg, 0.065 mmol). Yield = 20 mg (84%, two steps). LC/MS method
A: R, =4.36 min., (M+H)" = 438.98.
Example 92: Synthesis of (8)-2-(2-(methylaminejacetamido)-3-phenyl-N-(6~
(irifluoromethoxyibenzol[d]ihiazol-2-yhipropanamide

/

‘<~NH
0, HN
F3C0 s. < ©
T
N PH

{8)-2-(2-{methylamincyacetamido)-3-phenyl-N-{6- rifluorcmethoxy ybenzo [ d]thiazol-2-
vhpropanamide was prepared according to the procedore of example 49 from (5)-2-amino-3-
phenyl-N-(6-{trifluoromethox ybenzo{d]thiazol-2-yDpropanamide (19 mg, 0.05 mmol) and N-t-
butyloxycarbonyl-N-methyiglycine (14 mg, 0.065 mmel). Yield = 13 mg (53%, two sieps).
LC/MS method A: R, = 4.41 min., (M+H)" = 453.05.

Example 92 Synthesis of (5)-2-((R)-2-aminopropananido}-3-phenyi-N-(6-

{(trifluoromethoxy)benzo{d}thiazol-2-vijpropanamide

¢Fa Q, HN-

dns S b
N
b p—NH

{5)-2-((R)-Z-aminopropananmido j-3-phenyi-N-(6-(trifiuoromethoxybenzold|thiazol-2-
ylpropanamide was prepared according to the procedure of example 49 from (§)-2-amino-3-
phenyl-N-(6-(triflaoro methoxy)benzo[d]thiazol-2-ylpropanamide (42 mg, 0.10 mmol) and N-t-
butyloxycarbonyl-D-alanine (28 mg, .15 muwol). Yield = 43 mg (88%, two steps). LO/MS
method A: R, = 4.32 min., (M-14+H)" = 438.98.

Example 93:  Synthesis  of  {8)-2-{(8)-2-aminopropanamido)-3-phenyl-N-(6-(trifluoro

methoxy jhenzoldithiazol-2-yhpropanamide

H,N

G Q HN«(H
o S \}«g )
Xy
i NH
1o

N Ph
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(8)-2-((8)-2-aminopropanamido)-3-phenyi-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-
vhpropanamide was prepared according to the procedure of example 49 from (§8)-2-amino-3-
phenyi-N-(6~(trifluoroe methoxy)benzo|d]thiazol-2-yhpropanamide (42 mg, 0.10 mmol) and N-t-
butyloxycarbonyl-L-alanine (28 mg, .15 rmmol). Yield = 43 mg (88%, two steps). LLO/MS
roethod A: R, = 4.32 min., (M-14+H)" = 438 98.

Example 94 Syathesis of (R})-2-amino-3-methyl-N-{((5}-1-0%0-3-phenyl- 1 -{(6-

{triflooromethoxyybenzo{dlthiazel-2-yhamino ipropan-2-ylibutanamide

HzN <
CFs 0 HN‘\Q

(R)-Z2-amino-3-methvl-N-({5)-1-ox0-3-phenyl-1-((6-(trifluoromethoxy)benzo{d]thiazol-2-
yhaminopropan-2-yhbutanamide was prepared according to the procedure of example 49 from
(8)-2-amino-3-phenyl-N-(6-(rifluoromethoxy)henzo{djthiazol-2-yDpropapamide (42 mg, .10
mmol) and N-t-butyloxycarbonyl-D-valine (33 mg, 0.15 mmol). Yield = 46 mg (89%, two
steps). LO/MS method A B, = 3.62 min., (M-14+H)" = 467.06.

Example 935: Syathesis of (5)-2-amine-2-methyl-N-(I-ox0-3-phenyl-1-({6-

{trifluoromethoxy)benzo{dthiazel-2-yhaminopropan-2-yhpropanamide

CFs O, HN

G 3 0
v
DRal >
\i«lm PH

{8)-2-amino-2-methyl-N-{ 1-ox0-3-phenyl-1-((6< trifluoromethoxy)benzo[djthiazol-2-
vhamino)propan-2-yhpropanamide was prepared according to the proceduore of example 49 from
(8)-2-amino-3-phenyi-N-{6-(trifluoromethoxy)benzofd Jthiazol-2-ylpropanamide (42 mg, .10
mmoly and  N-t-butyloxycarbonylsarcosine (33 mg, 0.15 mmol). Yield = 32 mg (100%, two
steps). LC/MS method A: R, = 4.38 min., (M-14+H)" = 452 .99,

Example 96:  Synthesis  of  (8)-1-amino-MN-{1-0x0-3-phenyl-1-({(6~(trifluoromethoxy}

benzo[dthiazol-2-yhamino )propan-2-vijcyclopropane-1-carboxamide

117



(&)-l-amino-N-(1-ox¢-3-phenyi-1-((6-(nfluoromethoxy)benzol{djthiazol-2-yhamino  )propan-2-
yvheyclopropane-1 -carboxamide was prepared according to the procedure of example 49 from

{8)-2-amino-3-phenyl-N-(6-(triffluoromethoxy)benzofdthiazol-2-ylipropanarmde (42 mg, .10

(€3]

mmoly and  1-N-t-buyloxycarbonylaninocyclopropane carboxylic acid (30 mg. 0.15 numol).
Yield = 41 mg (82%, two steps). LC/MS method A: R, = 4.33 min., (M-14+H)" = 451.01.
Example 97:  Synthesis  of  {5)-1-aminc-N-(1-oxe-3-phenyl-1-{{&-(trifluoromethoxy}

benzo{dlthiazol-2-yhaminopropan-2-vijcyclobutane-1-carboxamide

HoN
Fs Q. HN-—
O S O
Tt
10 N Ph

(&)-l-amipo-N-(1-ox¢-3-phenyi-1-((6-(nfluoromethoxy)benzoldjthiazol-2-yhamino)  propan-2-
yhcyclobutane-1-carboxamide was prepared according to the procedure of exampie 49 from (3)-
2-amino-3-phenyl-N-(6-(influoromethoxyibenzoldithiazol-2-yhpropanarnide (42 mg, 0.10 mmol)
and 1-(N-t-buviexycarbonylaminocyclobutanecarboxylic acid {32 mg, 0.15 mmol). Yield = 41
i5 mg (80%, two steps). LC/MS method A: R, = 4.43 min., (M-14+H)" = 465.16.
Example 98 Synthesis  of  1-(3-mmino-2,2-dimethylpropanamide)-N-(6-{friflluore
methoxyybenzo|djthiazol-2-ylcyclobutane-1~carboxamide
HaoN

O
CFy O§N
O | WS \j
i NH
U N/
{-(3-amino-2,2-dimethylpropanarado}-N-(6-(triffucromethoxyhenzoidthiazol-2-yheyclobutane-

20 {-carboxarpide was prepared according to the procedure of example 49 from l-amino-N-(6-

(miflvoromethoxy)benzo{d]thiazol-2-vheyclobutane- i -carboxamide (42 mg, .10 mrool) and 3-
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({N-t-butyloxycarbonyijamino)-2,2-dimethylpropanoic acid (32 g, 0.15 mmol). Yield = 41 mg
(80%, two steps). LC/MS ethod A: R, = 4.43 min., (M-14+H)" = 465.16.
Example 991 Systhesis of  (R)-2-(2-aminopropanamido)-2-methyl-N-(6-(irifluoro
methoxy jhenzoldithiazol-2-yhpropanamide

HoN

Fs 0 HN-{i
© S H o
\I ke

(R)-2-(2-arainopropanamido)-2-methy-N-(6-(trifluoromethoxyibenzo{dithiazol-2-
vhpropanamide was prepared according to the procedure of example 49 from 2-amino-2-methyl-
N-(6-(trifluoromethoxy)  henzo[d]thiazol-2-yhpropapamide (50 mg, ¢.14 mmool) and  N-t-
butyloxycarbonyl-D- anfanine (40 mg, 0.21 mmol). Yield = 35 mg (59%, two steps). LC/MS
method A: R, = 3.99 min., (M-+H)" = 390.98.

Example 100 Synthesis of (5)-2-(2-amipopropanamide)-2-methyl-N-(6-
{trifluoromethoxy)benzo{dthiazel-2-yhpropanamide

HoN

CFa O, HN

gesta

(8)-2-(2-aminopropanamido)-2-methyil-N-(o-(trifluoromethox y Yoenzo{d] thiazol-2-
ylpropanamide was prepared according to the procedure of example 49 from 2-amino-2-methyl-
N-(6-(trifluoromethoxy)benzoldjthiazol-2-yhipropananide (50 mg, 0.14 mmol} and  N-{r-
butyloxycarbonybalanine {40 mg, .21 mmol). Yield = 36 mg (60%, two steps). LC/MS method
A: R, = 4.00 min., (M+H)" = 390.98.

Example 105 Synthesis of 2-{2-aminoacetamido)-2-methyl-N-(6-(irifluoro

methoxy jhenzoldithiazol-2-yhpropanamide
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HoN

CFy O, HN

T

2-{ 2-amanoacetamido)-2-maethyl-N-(6-(rifluoromethoxy thenzofdthiazol-2 -y Dpropanamide  was
prepared  according to  the procedure of example 49 from  2-amino-2-methyl-N-(6-
{inflooromethoxy)  benzoldjthiazol-2-yhpropanamide (50 mg, 0.14 mmol} and N-{t-
butyloxycarbonyhglycine (37 mg, 0.21 mmol). Yield = 40 mg (69%, two steps). LO/MS method
AR, = 3.93 min, (M+H)" = 376.91.

Example 102:  Synthesis  of  (R)-2-amine-N-(2-methyl-1-oxo-1-((6-({riffuoromethoxy)
benzo[d}thiazol-2-yhamino jpropan-2-vij-3-phenyipropanamide

HoN

CFs 0. HN Ph

{(R)-Z-amino-N-{2-methyi-1-oxo-1-{{6-{trifluoromethoxybenzofd]thiazol-2-yDanino}  propan-2-
yli-3-phenylpropanamide was prepared according to the procedure of example 49 from 2-amino-
2-methyl-N-(6-(trifluoro methoxy)benzo|d Jthiazol-2-yhpropanamide (36 mg, 0.10 mmol) and N-
{t-butyloxycarbonyl)-D-phenylalanine (34 mg, 0.13 mmol). Yield = 24 mg (49%, two steps).
LC/MS method A: R, = 4.62 min., (M+H)" = 467.13.

Example 103: Synthesis of {S)-2-amino-3-(benzyloxy - W~ 2-methyi-1-ox0-1-{{(6-
(irifluoromethoxyjbenzol[d}thiazol-2-yhamine jpropan-2-yhpropanamide

HoN

CFs 0. HN 0

T O

(8)-2-amino-3-(benzyloxy)-N-{2-methyl-1-oxo-1-((6-(trifluoromethoxy)benzo[d]thiazol-2-
vhamino)propan-2-yhpropanamide was prepared according to the procedure of example 49 from

2-amino-2-methyl-N-(6~-(trifluoromethoxy)benzo{d]thiazol-2-v)propanamide (36 g, 0.10 mmol)
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and (§)-2-{N-t-butyloxycarbonyhamino-3-(benzyioxy)propanoic acid (38 mg, 0.13 mmol). Yield
=51 mg (35%, two steps). LO/MS method A: R, = 4.76 min., (M+H) = 497.13.
Example 104: Synthesis of {-amino-MN-(2-methyi-1-oxo- | -{({(6-(trifluoromethoxy)

bhenzo[d}thiazol-2-yhamino jpropan-2-ylicyclopropane-1-carboxamide

O s 0
2 Y
1 »—NH
\\/ M

1-amino-N-(2-methyl-1-oxo-1-{{6-{triflooromethoxyibenzofdjthiazol-2-yhaminopropan-2-
vheyclopropane- 1 -carboxamide was prepared according to the procedure of example 49 from 2-
amino-2-methyl-N-(6-(inflooro methoxy thenzol{djthiazol-2-yhpropanamde (53 mg, 0.15 mmol)
and 1-N-(¢-butyloxycarbonyljaminocyclopropanecarboxylic acid (40 mg, 0.19 mimol). Yield = 41
mg (62%, two steps). LC/MS method A: R, = 4.03 min., (M+H)" = 403.01.

Example 105: Synthesis of 1-amino~N-(2-methyl-1-oxo-1~({6~{trifinoromethoxy}
benzo{dlthiazol-2-yhaminopropan-2-vijcyclobutane-1-carboxamide

HoN 5:7
=

GFs 0. HN

I-amino-N-(2-methyl- 1-oxo- 1 -((6-(trifluoromethoxy)benzofd]thiazol - 2-yhamino)propan-2-
vheyclobutane- 1 -carboxamide was prepared according to the procedore of example 49 from 2-
amino-2-methyl-N-(6-(inflooro methoxy thenzol{djthiazol-2-yhpropanamde (53 mg, 0.15 mmol)
and 1-N-{+-butyloxycarbonyhlaminocyclobwanecarboxylic acid (41 mg, 0.19 mmol). Yield = 37
mg (54%, two steps). LC/MS method A: R, = 4.13 min., (M+H)" = 417.15.

Example 106: Synthesis  of Z-amino-2-methyl-N-(Z-methyl-1-oxo-1-({(6-{trifluoreo

methoxy)benzoldjthiazol-2-yhamino)propan-2-yljpropanamide

121



10

15

20

25

2-amino-2-methyl-N-(2-methyl--oxo-1-((O-(riflnoromethoxybhenzo[d]thiazol-2-
yhamino)propan-2-yhpropanaride was prepared according to the procedure of example 49 from
2-amino-2-methyl-N-(6-{trifluoromethoxy)benzo{d]thiazol-2-yDpropanamide (53 mg, 0.15 mmol)
and 2-N-(t-butyloxycarbonylamino-2-methylpropanoic acid (40 mg, .19 mmol). Yield = 10 mg
(15%, two steps). LC/MS method A: R, = 4.02 mun., (M+H)" = 405.05.

Example 17 Synthesis of J-amino-2,2-dimethyl-N-(2-methyl-1-o0x0-1-({6-
{trifluoromethoxy)benzo{d}ihiazol-2-vijaminopropan-2-vljpropanamide

NH,

CFs o) HNX—/
© 3 H O
L
N

3-amino-2,2-dimethyl-N-(2-methyl-1-oxo-1-{(6-{trifflucromethoxybenzo| d jthiazol-2-
vhamino)propan-2-yhpropanamide was prepared according to the procedure of example 49 from
2-amino-2-methyl-N-(O-(trifluoromethoxy)benzo{d]thiazol-2-yi)propanamide (53mg, 0.15 mmol)
and 3-N-(r-butvloxycarbonyamino-2,2-dimethylpropanocic acid (40 mg, 0.18 ounol). Yield =5.8
mg (8.5%, two stepsy. LO/MS method A: R, = 4.06 min., (M+H) =418.12.

Example 108: Syathesis of 1-(aminomethyl)-N-(2-methyl-1-ox0-1-({&-(trifluoro

methoxybenzo[d [thiazol-2-yDhamine)propan-2-ylcyclopropane-1-carboxamide

1 NH,
&Fs o HN%

O

1-(aminomethyl}-N-(2-methyl-1-0x0-1-({&6-(rifluoromethoxybenzo[d|thiazol-2-
yhaminopropan-2-yhcyclopropane-1-carboxamide was prepared according to the procedure of
example 49 from 2-amino-2-methyk-N-{6-(triffluoromethoxy)benzo{d]thiazol-2-yDipropanamide
{53mg, 0.15 mmol) and 1-((N-t-butyloxycarbonylamino)methyheyclopropanecarboxylic acid (39
mg, .18 mmol). Yield = 20 mg (29%, two steps). LC/MS method At R, = 4.05 yun., (M+H) =
417.09.

Example 109: Synthesis of 1~{aminomethyl)}-N-(2-methyi- {-oxo-1-{(6-(irifluoro

methoxybenzo{d jthiazol-2-yDhamino propan-2-yljcyclopentane- i -carboxamide
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1-{aminomethyi}-N-(2-methyl-1-oxo0-1-({6-(triflucromethoxybenzofd jthiazol-2-ylyamino)
propan-2-yljcyciopentane-1-carboxamide was prepared according to the procedure of examplie 49
from 2-amino-2-methyl-N-(6-(triffluoromethoxy)benzo[dithiazol-2-yDpropanamide (53mg, 0.15
mmoly and  1-((N--butyloxycarbonylamino)methylcyclopentanecarboxylic acid (44 mg, 0.18
mmol). Yield = 8.0 mg (11%, two steps). LC/MS method A: B, = 4.24 min., (M+H)" = 445.17.
Example 110: Syathesis of 1-(aminomethyl)-N-(2-methyl-1-ox0-1-({&-(trifluoro

methoxy)benzo[dlthiazol-2-yhamino)propan-2-yhcyclohexane-1-carboxamide

1-{aminomethyi}-N-(2-methyl-1-oxo0-1-({6-(triflucromethoxybenzofd jthiazol-2-ylyamino)
propan-2-yijcyclohexane-1-carboxamide was prepared according to the procedure of example 49
from 2-amino-2-methyl-N-(6-(triffluoromethoxy)benzo[dithiazol-2-yDpropanamide (53mg, 0.15
mmoly and  1-{({N-f-butvloxycarbonyhaminomethylicyclohexanecarboxyhic acid (44 myg, (.18
mmol). Yield = 8.0 mg (11%, two steps). LC/MS method A: R, = 3.26 min., (M+H)" = 459.24.
Example 111:  Synthesis  of  2-methyl-2-(2-(methylamine)acetamido)-N-(&-(irifluore

methoxybenzo{dithiazol-2-yipropanmuide

cF X
oF3 o v
o S }1& o
poe:
~N

2-methyl-2-(2-(methylaminoyacetarndo)- N-(6-(triffucrorethoxy)benzo[djthiazol-2-
yhpropanamide was prepared according to the procedure of example 49 from 2-amino-2-maethyl-

N-{6-(rifluoromacthoxyybenzo{djthiazol-2-yhpropanamide (53mg, §.15 ramol) and N-(¢-
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butyloxycarbonyl)-N-methylglvcine (34 mg, .18 mmol). Yield = 25 mg (39%, two sicps).
LC/MS method A: R, = 3.99 min., (M+H)" = 391.05.
Example 12 Svnthesis of 2-(2-(ethylamino)acetamido)-2-methyl-N-(6-

(irifluoromethoxyibenzol[d]ihiazol-2-yhipropanamide

—
. NH
CFs o) HN—(

j Y O

O g :
T
N

2-(2~{ethylamino)acetarnido)-2-methyl-N-( o riflucromethoxybenzo[dijthiazol-2-yi)
propanantide was prepared according to the procedure of example 49 from 2-amino-2-methyl-N-
{6-(niflvoromethoxybenzo{djthiazol-2-yhpropanamsde  (33mg, 0.15 mmol) and N-{t-
butyloxycarbonyl)-N-ethylglycine (37 mg, 0.15 mmol). Yield = 29 mg (44%, two steps). LC/MS
method A: R, = 4.07 min., (M+H)" = 405.12.

Example i13: Synthesis of 2-(2-(isopropylaminojacetamido}-2-methyi-N-(6-

{(trifluoromethoxy)benzo{d}thiazol-2-vijpropanamide

2-(2~(isopropylaminoacetamido)-2-methyl-N-(6-(trifluoromethoxyibenzo|dthiazol-2-
vhpropanamide was prepared according to the procedure of example 49 from 2-amino-2-methyl-
N-(5-(trifluoro methoxybenzofd|thiazol-2-yDpropanamide (53mg, 0.15 mmol) and N--
butyloxycarbonyl-N-isopropylglycine (39 mg, 0.18 mmol). Yield = 29 mg (42%, two steps).
LC/MS method A: R, = 4.17 min., (M+H) = 419.12.

Example 114: Synthesis of 2-(2-(tert-butylamino)acetamido)-2-methyl-N-(6~

(trifluoromethoxybenzol[dlthiazol-2-yhipropanamide
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2-(2-(tert-butylamino)acetamido }-2~-methyl-N-(6-(trifluoromethoxybenzo{d | thiazol-2-
ylpropanamide was prepared according to the procedure of example 49 from 2-amino-2-methyl-
N-(6-(trifluoro  methoxyibenzofdjthiazol-2-yihpropanamide (53mg, 0.15 mmol} and  N-~-
butyloxycarbonyl-N-t-butyl glycine (39 mg, .18 mmol). Yield = 15 mg (22%, two steps). LC/MS
roethod A R, = 4.26 min., (M+H) = 433.13
Example 115: Synthesis of (8)-2-(2-aminoacetamido)-N-(6-(trifluoromethoxy)
henzo[d}thiazol-2-yhpropanamide

HoN

G HN—{
0 ) H O
FsC 7R 4
UN}_NH

(8)-2-(2-aminoacetamido)-N-(6-(trifluoromethoxy)benzo[d]thiazol-2-vhpropanamide was
prepared according to the procedure of example 49 from (§)-2-amino-N-{G-(trifluoromethoxy
beazoldjthiazol-2-yhpropanamide (530 mg, 0.146 mmol) and N-#butyloxycarbonylglycine (33
mg, 0.19 mmol). Yield = 35 mg (50%, two steps). LC/MS method A: R, = 3.73 min., (M+H)' =
362.98.

Example 1161 Systhesis  of  (8)-2-aminoe-N-({(5)-1-ox¢-1-({(&-(irifluoromethoxy)benzo
[dlthiazol-2-yDamino)propan-2-yDpropasamide

HoN

G, HN

e ; o s}
Fs >
2C D—NH
N

{5)-2-amino-N-((8)-1-oxo-1-((b-(trifluoromethoxy)benzoid jthiazol-2-yl)amino ypropan-2-
vlypropanamide was prepared according to the procedure of example 49 from (5)-2-amino-N-(6-

(rifluoromethoxy) benzo[d]thiazol-2-yl)propanamide (50 mg, 0.146 mmol) and N-1-
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butyloxycarbonylalanine (41 mg, 0.22 mumol). Yield = 38 mg (53%, two steps). LC/MS method
A: R, =3.76 min., (M+Na)" = 398.93.
Example 117: Synthesis of (R)}-2-amino-N-({8)- {-ox0-1-({(6-(iriflnoromethoxy)benzo[d]

thiazol-2-yhaming}propan-2-vhipropanamide

{R)-2-amino-N-{{5)-1-oxo-1-({6~(wifhioromethoxyybenzo{d}thiazol-2-yDaninolpropan-2-
vhpropanamide was prepared according o the procedure of example 49 from (5)-2-amuino-N-(6-
(uiflporomethoxy}  benzo{djthiazol-2-yhipropanamide (30 mg, 0.146 mmol) and N-t-
butyloxycarbonyl-D-alanine (41 mg, 0.22 nunol). Yield = 23 mg (32%, two steps). LC/MS
method A: R, = 3.76 min., (M+H)" = 376.98.

Example 118: Synthesis of 3-Amino-M,2,2-trimethyl-MN-2-0x0-2-{{6-

(trifluoromethoxy)benzol{dlthiazol-2-yhamino)ethylpropanamide

S
s

A solution of  2-(methylamino)-N-{G-(trifluoromethoxy)benzo{d]thiazol-2-yhacetamide
hydrochloride (25 mg, 73 umol), 3-({tert-butoxycarbonyljamino)-2,2-dimethylpropancic acid (19
mg, 88 umol) and N, N-diisopropylethylamine (24 mg, 180 umol, 33 ub) in NN-
dimethylformamide (0.5 mi) was teated with [-{Bis(dimethylaminoymethylene}-1H-1,2,3~
triazolof4,5-blpyridinim 3-oxid hexafluorophosphate (33 mg, 88 pmol) and stirred for 18 hours.
The product was purified by reversed phase HPLC (method B, direct injection). The product was
evaporated on a Genevac evaporator to leave 36 mg (81%). The purified product was dissolved in
4N HCU/1 . 4-dioxane (0.5 ml) and stirred for 2 hours. The HCI/1.4-dioxane was evaporated to
leave the product as a white solid, mono HCI salt. Yield = 33 mg (100%, 81% for two steps).
LC/MS method A: R, = 3.88 min., (M+H)" = 405.

Examples 119-125 were prepared under identical scale and method as example 118 above:
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Example 119: Synthesis of i-{aminomethyl)-N-methyl-N-(2-0x0-2-{({6-
(irifluoromethoxyybenzo{dlthiazol-2-yhamino jethyheyclopropane-1-carboxamide
O

H
_____ S\H/N\TI/‘\NJX\NHz
FSCQON o |

1-(aminomethyl)-N-methy!-N-(2-0x0-2-({(6-{trifluoromethoxy)benzo{d]thiazol-2-y1)
amnnojethyljcyclopropane- 1 -carboxanide was prepared according to the procedure of example
118 from 1-{{{tert-butoxycarbonyhaminoymethylicyclopropane-1-carboxyhic acid (19 mg, 58
umol). Yield = 31 mg (98%, 80% for two steps). LC/MS method A: B, = 3.81 min., (M+H)" =
403,

Example 120: Synthesis  of  I-(aminomethyl)-N-methyl-N-(2-0x0-2-((8-(irifluoro

methoxy)benzoldithiazol-2-yhamino)ethyljcyclopentane-i-carboxamide

~r N NH,

1-{aminomethyl}-N-methyl-N-(2-0x0-2-((6-(rifluoromethoxy benzo[d|thiazol-2-y1)
anmtinoethyljcyclopentane-1-carboxamide was prepared according to the procedure of example
118 from 1-({{tert-butoxycarbonylaminoymethylicyclopentane-1-carboxylic acid (21 mg, 88
pmol). Yield = 33 mg (100%, 77% for two steps). LC/MS method A: B, = 4.07 min., (M+H)™ =
431.

Example 121 Synthesis of i-{aminomethyl)-N-methyl-N-(2-0x0-2-({(&-(trifluore

methoxyibenzo{dithiazol-2-yaminoethy Deyclohexane-1-carboxamide

1-{aminomethyl}-N-methyl-N-(2-0x0-2-((6-(rifluoromethoxy benzo[d|thiazol-2-y1)
amnojethyljcyclohexane-1-carboxamide was prepared according to the procedure of example

118 from 1-({(tert-butoxycarbonyDaminoymethylDeyelohexane-1-carboxvlic acid (23 mg, 88

127



10

15

20

umol). Yield = 23 mg (100%, 48% for two steps). LOC/MS method A: B, = 4.21 min., (M+H) =
4435,
Example 122: Synthesis of N-methyl-2-(methylamino)-N-{2-0x0-2-{(&-(irifluoro

methoxyibenzo{dithiazol-2-yaminojethy Dacetamide

H b
SYN N)\\/N\
FgCO"'G’ N \5(\ ‘
Nemethyi-2-(methylamino}-N-(2-0x0-2-((6-{&rifluoromethoxy thenzo{d|thiazol-2-v1)
aminodethylacetamide was prepared according to the procedure of example 118 from N-{tert-
hutoxycarbonyl)-N-methylglycine (17 rog, 88 pmol). Yield = 30 mg (100%, 86% for two steps).
LC/MS method Ar R, = 3.70 min., (M+H) = 377.
Example 123: Synthesis of 2-(ethylaming}-N-methyl-N-(2~-oxo-2-({8~{friflnoro

methoxy)benzold jthiazol-2-vijaminoejethyiacetantde

H
N

S
CYY
F3CO'N o |

2~(ethylamino)-N-methyl-N-(2-oxo-2-((6-(triffluoromethoxy)benzo{dJthiazol-2-vhanuno)
cthyDacetamide was preapared according to the procedure of example 118 from N-{tert-
butoxycarbonyl)-N-cthylglycine (18 mg, 88 pmol). Yield = 32 mg (100%, 86% for two steps).
LC/MS method A: R, = 3.78 min., (M+H)" = 391,

Example 124 Synthesis  of  2-(isopropylamine}-N-methyl-N-(2-0x0-2-({(6-(triftuoro

methoxyybenzo|djthiazol-2-yvijaminelethylacetamide

O
H | H
[ N . M
FaCO- NoO ‘
2-(isopropylamino}-N-methyl-N-(2-0x0-2-({6-(trifluoromethox y ybenzo{ d} thiazol-2-
vhamino)ethyacetamide was prepared according to the procedore of example 118 from N-(tert-
butoxycarbonyl)-N-isopropylglycine (19 mg, 88 pmol). Yield = 34 mg (100%, 8i% for two

steps). LC/MS method Ar R, = 3.88 min., (M+H) = 405,
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Example 125: Synthesis of 2-(tert-butylamino)-N-methyl-N-(2-0x0-2-{({6-
(rifluoromethoxyibenzo{d}ihiazol-2-yhamine jethyhacetamide
O
H a H
S -N /‘k\/N
_____ TN K
Fco— BN O ‘
2-{tert-butylamine)-N-rethvi-N-(2-0x0-2-((6-(trifluoromethoxy)benzo{dithiazol-2-
vhamino)ethyhacetamide was prepared according to the procediwe of example 118 from N-(tert-
butoxycarbonyl)-N-fert-butyiglycine (20 mg, 88 wmol). Yield = 29 mg (100%, 68% for two
steps). LO/MS method A: R, = 3.99 min., (M+H)" = 419.
Example 126: Synthesis of 2-{dimethylaming)-N-melhyl-N-(Z-ox0-2-({(6-{trifluore

methoxybenzo{dithiazol-2-yhaminejethylacetamide

0] i
H T
| SW“#@(“”\

2-{dimethylamino)-N-methyl-N-(2-ox0-2-({6-(trifluoromethoxy)benzo[dithiazol-2-v1)
amnojethyljacctamide was prepared according to the procedure of example 49 from 2-
(methylamino)-N-(6-(triffuoromethoxy)benzo{d]thiazol-2-yDacetamide hydrochloride (50 mg,
0.16 punol) and N,N-dimethylglycine hydrochloride (25 mg, 0.18 mmol). Puarified by reverse
phase HPLC to leave the product as a mono TFA salt. Yield = 64 mg (79%). LLMS method B:
R; = 1.41 min., (M+H)" = 391.
Example 127 Synthesis  of  2-amino-N-methyl-N-(Z-ox0-2-({(6-(trifluoromethoxy)
benzofd}ihiazol-2-yhamino jethyhacetamide

HoN

5
O N

O [ O
N

2-ampo-N-methyl-N~(2-ox0-2-((5-(iriflucromethoxyjbenzo{d]thiazol-2-vijamino)ethyl)
acetannide was prepared according to the procedure of example 49 from 2-(methylamino)-N-(6-

(riffuoromethoxy)benzo{d]thiazol-2-yhacetanide hydrochlonde (50 mg, 0.16 mmol} and N-{tert-
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butoxycarbonylgiycine (36 g, 0.21 mmol). Yield = 38mg (65%, two steps). LEMS method A:
R, = 3.64 min., (M+H)" = 362.98.
Example 128: Synthesis  of {8)-2Z-amino-N-methyi-N-(Z-ox0-2-((6-(triflworomethoxy)

henzo[d}ihiazol-2-yhamino ethyDpropanamide

{8)-2-amino-N-methyl-N-(2-0x0-2-({ 6-{trifluoromethox yybenzo[d}thiazol-2-yHamino)

ethyhpropanamide was prepared according to the procedore of example 49 from 2-
(methylamino)-N-{6-{tritluoromethoxyibenzo [d]thiazol-2-yDacetamide hydrochloride (50 mg,
.16 mmol) and N-(tert-butoxycarbonyl)alanine (41 mg, 0.22 mmol). Yield = 45 mg (75%, two

steps). LO/MS method A: R, = 3.76 niin., (M+Na)™ = 398.93.

Example 129: Synthesis of (R}-2-amino-N-methyl-N-(2-0x0-2-({6-
(trifluoromethoxy)benzol{dlthiazol-2-yhamino)ethylpropanamide
HoN
\ [ERTR]
O N
e -5 ) o
: —NH
N

(R)-2-amino-N-methyl-N-(2-0x0-2-({6-(trifluoromethoxybenzo|d] thiazol-2-ylamino)
cthylpropanamide was prepared according to the procedure of example 49 from 2-
{methylamino)-N-(6-(trifluoromethoxy)benzo{djthiazol-2-yDacetamide hydrochloride (50 mg,
(.16 mmol) and N-(tert-butoxyvcarbonvi)-D-alanine (41 mg, 0.22 nuaol). Yield = 45 mg (75%,
two steps). LC/MS method A: R, = 3.76 min., (M+Na)” = 398.93.

Example 130: Synthesis of 3-amino-N-methyl-N-(Z-ox0-2-{(6-(triftuoromethoxybenzo

[dithiazol-2-yhaminoethylpropanamide
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GO~ -8, ' O
T
N

3-amino-N-methyl-N-{2-ox0-2-{{&-(tritlucromethoxyibenzold]thiazol-2-yhamino)ethyl)

propanamide was prepared according to the procedure of example 49 from 2-(methylamino)-N-

(€3]

{6-(nflvoromethoxyibenzo{djthiazol-2-yhacetamide hydrochloride (34 myg, 0.10 ramol) and N-
(tert-butoxycarbonyl)-beta-alanine (33 mg, 0.17 mmol). Yield = 35 mg (38%, two steps). LE/MS
method A: R, = 3.69 min., (M+H)" = 376.91.

Example 1311  Synthesis of 2-amino-N-ethyl-N-(2-ox0-2-{({6-({riffuoromethoxy}benzo

[dlthiazol-2-yvhaminojethyhacetamide

FyCO— NOO 7 N,

10 O
2~-amino-N-ethyl-N-{2-ox0-2-({0-(friflucromethoxy jbenzo{d|thiazol-2-ylyamino)ethyl) acetamide
was prepared according to the procedure of example 49 from 2-(ethylamino)-N-(6-
{(trifluoromethoxy)benzo {d]thiazol-2-yhacetamide hydrochloride (35 mg, 0.10 mmol) and N-
{teri-butoxycarbonyDglycine (23 mg, (.13 mmoly. Yield = 32mg (77%, two sieps). LC/MS

15 method A: R, = 3.76 min., (M+H)™ = 376.98.

Example 132: Synthesis  of  2-amino-N-isopropyl-N-(2-ox6-2-({(6-(irifluoromethoxy)

benzo{dithiazol-2-yhamine jethyhacetamide

2-armno-N-1sopropyl-N-(2-oxo-2-{{6-(trifluoromethoxy benzo[djthiazol-2-yDamino)
20 ethybacetamide was prepared according to the procedure of example 49 from 2-(sopropyl

amiino }-N-{(6-( riffuorcmethoxyybenzo [d]thiazol-2-yhacetanide hydrochloride (37 mg, 0.10
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mmol) and N-(fert-butoxycarbonybglyeine (23 mg, 0.13 mmol). Yield = 32Zimg (75%, two steps).
LC/MS method A: R, = 3.88 min., (M+H)™ = 390.91.
Example 133: Synthesis of 2-(aminomethyl)-N-(6-(trifluoromethoxyibenzo{dithiazol-2-

yhbenzamide

A solution of 2-amino-6-(trifluoromethoxy)benzo[dithiazole (100 mg, 0.43 mmol), 2-N-({tert-
butoxy carbonyijaminomethyiibenzoic acid (161 mg, 0.64 mmol) and N, N-diisopropyl
cthylamine (83 mg, 0.64 mmol, 115 uh in N.N-dimethylformamide (2 ml) was treated with -
[Bis{dimethylamino) methylene]-1H-1,2 3-triazolo{4,5-b]pyridimum 3-oxid hexafluorophosphate
(243 mg, 0.64 mmol) and stirred for 72 howrs. The reaction mixtore was diloted with ethyl acetate
{50 ml), washed with water (2 X 25 mi} and 1N HCI (25 mi). The solvents were evaporated and
the residoe was chromatographed on silica gel ehuted with a gradient of 10% ethyl acetate n
hexanes to 50% ethyl acetate 1n hexanes. The product (87 mg, 43%) was dissolved in 4N HCV1 ,4-
dioxane, stirred for 2 hours then evaporated to dryness. The white powdery mono hydrochloride
product weighed 77 mg (100%, 43% for two steps). LC/MS method A: R, = 3.97 min., (M+H)" =
368,

Example 134: Synthesis of tert-butyl (4-oxo-4-((6-(irifluoromethoxy)benzoldjthiazol-2-
-
o>\_/J o
N
Jpa
- g
?"3‘::0

A solution of Z-amino-6-(triflucromethoxyivenzoldjthiazole (2.0 g, 8.5 mmol), N-(tert-

yhaminebutyhcarbamate

butyloxycarbonyl)-4-aminobutyric acid (2.6 g, 12.8 mmol} and N N-diisopropylethylamine (1.7 g,
12.8 mmol, 2.3 mi) in N.N-dimethyiformanyde (40 ml) was treated with 1-{Bis(dimethylamino)
methylenei-1H-1,2,3-triazolo[4.5-bipyridinium 3-oxid hexaffuorophosphate (4.9 g, 12.8 mmol)

and stirred for 18 h. Ethyl acetate (200 ml) was added to the reaction mixture and it was washed
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with water (2 X 150 mD, IN HCT (2 X 100 mal), saturated agueous sodimin bicarbonate (100 ml)
and brine (100 mi). The organic layer was dried (Na;SOy) and evaporated to leave a light yellow
crystalline solid (2.9 g, 81%). LC/MS method A: R, = 5.88 min., (M+H)" = 420.42.
Synthesis of 4-amine-N-(6-(irifluoromethoxyibenzofd]thiazol-2-yhbutanamide

NH,

A solotion  of tert-buiyl  (4-oxo-4-((6-(trifluoromethoxybenzofdjthiazol-2-yhamino)butyl)
carbamate (2.8 g, 6.7 mmol) in 1.4-dioxane (35 mi) and 4N HCV1,4-dioxane (35 mi) was stirred
for 18 h. The white precipitate was filtered on a medium glass frit and washed with 1,4-dioxane
and ether. The sohid was dried under vacunm to feave 2.55 g (87%). LC/MS method A: R, = 3.68
min., (M+H)" = 320.30.

Synthesis of (5)-N-{4-ox0-4-((6-(trifluoromethoxy}benzo[djthiazol-2-yDaminoyhutyl)

pyrrolidine-2-carboxaniide

2
NH{

0 o

N >—/—/
=
FsCO TS

A solotion of 4-amino-N-{(o-(trifluoromethoxyybenzo[d]jthiazol-2-yhbutanamide (25 mg, 65
pmol) and N,N-ditsopropylethylanine (17 myg, 0.13 mmol, 23 uby in N N-dimethylformamide
(0.5 mly was treated with 1-(tert-butyl} 2-(2.5-dioxopyrrolidin-1-yI} (8)-pyrrolidine-1,2-
dicarboxylate (22 mg, 70 ymel) and stirred 18 h. The product was purified by direct injection
reverse phase HPLC (method B) and the product fractions were evaporated on a Gepevac
evaporator to leave the product as a guro (29 mg) which was dissolved in 1,4-dioxane (1 ml) and
4N HCH1 4-dioxane (1 mi). After stiving for 4 h the solvents were evaporated to leave the
product as a white solid (26 mg, 33%). LC/MS method A: R, = 3.85 min., (M+H)" = 417.

Example 135:  Synthesis  of  (5)-2-amins-4-methyl-N-{4-ox0-4-((6-(irifluoromethoxy)

benzo{d|thiazol-2-yhamino}butyl)pentanamide
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HoN

HN#\?AE\T*
OM 0
N
b
F,CO 7S

A solution of 4-amno-N-(6-(tnflucromethoxy)benzoldithiazol-2-yvhbutanammde (25 mg, 65
pod) and N N-diisopropylethylamine (17 mg, 0.13 mmol, 23 ubl) in N,N-dimethylformamide
(0.5 ml) was reated with 2,5-dioxopyrrolidin-1-yl (tert-butoxycarbonyi-L-leucinate {23 mg, 70
wmol) and stirred 13 h. The prodoct was puonified by direct imjection reverse phase HPLC (method
B) and the product fractions were evaporated on a Gepevac evaporator to leave the product as a
sum (29 mug) which was dissolved in 1,4-dioxane (1 mi) and 4N HCV1 4-dioxane (1 mi). After
stirring for 4 h the solvents were evaporated to feave the product as a white solid (28 mg, 87%).
LCIMS method A: R, = 4.14 min., (M+H)" = 433.

Example 136: Synthesis of 4-(2-aminoacetamido)-N-(&-(irifluoromethoxy)benzol[d] thiazol-2-
yhbutanamide

HyN

HN

O}IJ o)
N

F
F,CO

A solution of 4-amino-N-(6-(triflaoromethoxybenzoldjthiazol-2-ylbutanamide (25 mg, 63
pmod), N-(tert-butoxycarbonyl}-L-glyeine (13 mg, 76 ymol} and N,N-diisopropylethylarmne (18
mg, 0.4 mmol, 25 ul in NN-dimethylformamide (0.5 ml was treated with 1-
[Bis(dimethylamino)rethylene]- 1H-1,2,3-triazolo[4,5-blpyridioium  3-oxid hexafluorophosphate
(27 g, 70 winol) and stirred 18 hours. The product was purified by direct injection reverse phase
HPLC ¢method B) and the product fractions were evaporated on a Genevac evaporator (o leave
the product as a gom (17 mg, 54%) which was dissolved in 1,4-dioxane (1 mi) and 4N HCI1 4~
dioxane (1 mi). After stirring for 4 hours the solvents were evaporated to leave the product as a

white sofid (12 mg, 46% for two steps). LC/MS method A R, = 3.71 min., (M+H)" = 377.
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Examples 137-146 were prepared in identical scale and method to example 136 above.
Example 137: Synthesis of (S)-4-(Z-aminopropanamide)-N-(6-(trifiuoromethoxybenzo
[dlihiazol-2-yhbutananiide

H2N

o>—/—/ O
Ry N

Zg
F.CO

{8)~4-(2-aminopropanarmido }-N-{6-(riflucromethoxybenzo{d|ithiazol-2-ylybotananude was
prepared according to the procedure of example 136 from 4-amino-N-{&-(triffuoromethoxy)
benzo[d]thiazol-2-yl}butanamide (25 mg, 65 umol) and N-(tert-butoxycarbonyl)-L-alanine to
leave 16 mg (59% for two steps). LC/MS method A: R, = 3.75 min., (M+HY =391

Example 138: Synthesis of {(8)-2-amino-3-methyl-N-(4-ox0-4-((6-(trifluoromethoxy)

HaN
HN~2ﬁ<

benzo{dithiazel-2-vhaminobutylbutanamide

O O
I,/AWN
| S—nH

{8)-2-amino-3-methyl-N-{4-ox0-4-{{6-{trifhioromethoxy)benzofd Jthiazol-2- yhHamino)
butylibwanamide was prepared according to the procedure of example 136 from 4-amino-N-(6-
(rifluoromethoxybenzofdthiazol-2-yhbutanamide (25 myg, 65 pmoly and N-(tert-butoxy
carbonyl}-L-Valine to leave 16 mg (59% for two steps). LO/MS method A: R, = 3.95 min,,
(Ma+HY =419,

Example 139: Syatheis of (8)-5-0x0-N-(4-0x0-4-((6-(frifluoromethoxy)benzo{dithiazol-2-

vhamino)butyDpyerolidine-2-carboxamide
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Q. /0
N
S—niH
FACO 5
(8)-5-0x0-N-(4-0x0-4-((b-(trifluoromethoxy }benzo{d]thiazol-2-yDanyino ybutyDpyrrolidine -2~

carboxamide was prepared according to the procedure of example 136 from 4-amino-N-(6-
(rifluoromethoxy)benzofd]thiazol-2-ybutanamide (25 mg, 65 umol) and L-pyroglutamate to
leave 14 mg (47% for two steps). LC/MS ethod A: R, = 4.22 min., (M+H)Y = 431,

Example 140 Synthesis of (28,38)-2-amino-3-methyl-N-{4-ox0-4-{{&-(trifkiore

methoxybenzold hiazol-2-yhaminotbutyDpentanamide

o) o
b
P S—NH

F5CO ~g
(28,38)-2-amino-3-methyl-N-(4-oxo-4-({6-(triffluoromethoxy)benzold]thiazol-2-yHamino)
butyl)pentanamide was prepared according to the procedure of example 136 from 4-amino-N-(6-
{inflooromethoxyibenzo{d]ihazol-2-yhbotanamide (25 mg, 65 umol) and N-{tert-butoxy
carbonyl}-L-1soleucine to leave 14 mg (47% for two steps). LC/MS method A: R, = 4.11 roin,,
(M+H) = 433.

Example 141: Synthesis of (5)p-4-amine-5-0x0-3-((4-ox0-4-({(&-(irifluoromethoxy)benzo
[dlthiazol-2-yhamino)batvhamine jpentancic acid.

HoN

HN CONH,
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(8)-4-amino-5-0xX0-5~({(4-ox0-4-((6-(trifluoromethoxy)benzo[d]thiazol-2-vhamino)utyl)
amino)pentanoic acid was prepared according to the procedure of example 136 from 4-amino-N-
(6-(trifluoromethoxyibenzo[d]thiazol-2-yhbutananide (25 mg, 65 umol) and N-{tert-
butoxycarbonyl) -L-glutaraine to leave 16 mg (52% for two steps). LO/MS method A R, = 3.62
min., , (M+H)" = 448,

Example 142: Synthesis of {S)-2-aming-4-(methylthio)-No(4d-0x0-4-{{(&-(iriftuoro

methoxyibenzo[dithiazol-2-yhamino)butyhbutanamide

Q ol
N
S—NH
F,C0 S

(8)-2-amino-4-(racthylthio)-N-(4-oxo-4-((6-(trifluoromethoxyibenzof d] thiazol-2-y1)
aminojbutyibutanamide was prepared according to the procedure of exampie 130 from 4-amino-
N-{(6-(trifluororacthoxyibenzoldjthiazol-2-yDbutanamide (25 mg, 65 wmol) and N-(tert-
hutoxycarbonyl)-L-methionine to leave 16 mg (51% for two steps). LC/MS method A: R, = 4.02
min., (M+H)" =451,

Example 143: {8)-4-(2-amine-3-phenyipropasamido)-N-(6-(trilluoromethoxyibenzo

[dlthiazol-2-yibuianamide

FL.CO # o

(8)-4-(2-araino-3-phenyvlpropanarido-N-(6-(trifluoromethoxy)benzo[d]thiazol-2-yhbutanamide
was prepared according to the procedure of cxample 136 from 4-amino-N-(6-
(triffluoromethoxy)benzo{d]thiazol-2-yDbutanamide (25 mg, 65 umoll and N-(tert-
butoxycarbonyl)-L-phenylalanine to leave 16 mg (50% for two steps). LC/MS method A: R, =

420 min., (M+H)" = 467,
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Example 144: Synthesis of (8)-3-amino-4-oxo-4-((4-oxo-4-((6-(trifluoromethoxy)benzo
[dlthiazol-2-yhandno thutyhamino )butancic acid
HoN

HN-4  COuH
Q )

N }J—/
-
FocO” ™ T8

(8)-3-amino-4-0x0-4-({(4-0x0-4-({ 6-(rifluoromethoxyhenzo[djthiazol-2-yhamino)butyl)
aminotbutanoic acid was prepared according to the procedure of example 136 from 4-amino-N-
{6-(mflvoromethoxyibenzo{djthiazol-2-yhibutanammde (25 mg, 65 jmol) and N-(tert-
butoxycarbonyl)-aspartic acid beta tert-butyl ester to leave 18 mg (60% for two steps). LC/MS
method A: R, = 3.72 min., (M+H)" = 435.
Example 145: Synthesis of  (8)-4-amino-5-0x0-5-((4-oxo-4-((6-(irifiuoromethoxy)
benzo{dithiazel-2-yhamine butylamine)pentancic acid

HoN

Q e!
N
(o
F5CO R

{8)-4-amiino-5-0x0-5-({4-0x0-4-{ {6~{trifluoromethoxybenzofdjthiazol-2-yl amino butyl)
amino}pentanoic acid was prepared according to the procedure of example 136 from 4-amino-N-
{6-(rifluoromethox yybenzo{d]jthiazol-2-yhibutanamide (25 mg, 65 pmol) and N-(ert-butoxy
carbonyl)-L-ghitamine gamma tert butyl ester o leave 16 mg (52% for two steps). LC/MS
method A: R, = 3.72 min., (M+H)" = 449,

Example 146: Synthesis  of  (8)-4-(Z-amino-3-(1H-indol-3-vijpropanamide)-N-(6-

(trifluoromethoxybenzoldlihiazol-2-yDhbutanamide
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HoN

I Z/y
=
\_/

O)\—/J
N - N
JSez
P
FsCO =
(8)-4-(2-amino-3-{1 H-andol-3-yhpropanamido)-N-{6-(trifluoromethox yybenzo[d] thiazol-2-

yhibutanamide was prepared according to the procedure of example 136 from 4-amino-N-(6-
(triflvoromethoxybenzofdjthiazol-2-yDbotanamide (25 mg, 65 ymol) and N-(tert-butoxy
carbonyl)-L-tryptophan to leave 20 mg (71% for two steps). LC/MS method A: R, = 4.24 min.,
(M+H)" = 506.

Example 147: Synthesis of (8)}-N-{(1-(Z-oxo-2-({6-(irifluoromethoxy)benzo{dithiazol-2-
vhaminojethyljcyciohexylmethylpyrrolidine-2-carboxamide.

Synthesis of teri-butyl ((1-(2~0x0-2-{{6-{trifluoromethoxy)benzo| d] thiazol-2-

yhamino)ethyheyclohexyDmethylcarbamate

O

0
o HN
O ™y
F,CO7 S

A solution of Z-amino-6-(trifflucromethoxy)benzo[d]thiazole (0.30 g, 2.1 ryol), 2-(1-(({tert-
butoxycarbonylDaminoymethyheyclohexylacetic  acid (074 g, 2.7 mmol) and N,N-
ditsopropylethylamine (0.35 g, 2.7 mmol, 2.30.48 ml) in N,N-dimethylformamide (10 mi) was
treated  with  [-{Bis{dimethvlaminomethylene]-1H-1,2 3-tmazolo[4,5-blpyndininm  3-oxd
hexafluorophosphate (1.0 g, 2.7 mmol} and surred for 18 hours. Ethyl acetate (100 nmd) was added
to the reaction mixture and it was washed with water (2 X 50 mb, IN HCL (100 ml), saturated
aqueous sodium bicarbonate (100 by and brige (30 mi). The organic layer was dried (Na,SQy)
and evaporated. The crude product was chromatographed on sifica gel with a gradient of 20% to
25 9% ethyl acetate in hexanes to leave the product as a white crystalline solid (0.44 g, 43%).
LC/MS method A: R, = 7.36 min., (M+H)" = 438.

Synthesis  of  2-{1-{aminomethyhicyclohexyl-N-{6-(Irifluoromethoxyibenzo[dlithiazol-2-

viacetamide

138



(€3]

10

15

20

RN
FCO7 S

A solsdon  of  tert-hotyl  ({1-(2-ox0-2-({6-{trif luoromethoxy)benzo{d]thiazol-2-yhamino)
ethyhicyclobexyhmethylearbamate (0.42 g, 0.86 mmol) in 1,4-dioxane (10 ml) and 4N HCV/1,4-
dioxane (10 ml) was stitved for 18 hours. The solvents were evaporated to leave the product as a
white solid (0.38 g, 100%). LC/MS method A: R, = 4.27 min., purity > 95%, (M+H)" = 388.

Synthesis of (51-N-{{1-(2-0x0-2-{{6-(trifluoromethoxy Jbenzo[d ihiazol- 2.yl amino)

ethyDheyclohexyDmethypyrrolidine-2-carboxamide
O
HN—{

N
i \
F co/@s‘}_NH <\ NH
-

A sohsion  of  2-{1-{aminomethylicyclohex yh-N-{6-{rifluoromethoxy}benzo{d]thiazol-2-
vhacetamide (20 mg, 47 pumol) and N,N-diisopropylethylamine (15 mg, 0.12 mmol, 21 ul) p
N,N-dimethylformamide (0.5 ml) was treated with 1-(tert-butyl) 2-(2,5-dioxopyrrolidin-1-y1) (8)-
pyrrolidine-1,2-dicarboxylate (18 mg, 536 pmol} and stirred 18 h. The product was purified by
direct injection reverse phase HPLC (ouethod B) and the product fractions were evaporated on a
Genevac evaporator to leave the product which was dissolved 1o 1, 4-dioxanc (1 mi) and 4N
HCV1 4-dioxane (1 mi). After stirring for 4 h the solvents were evaporated 1o Ieave the product as
a white solid (21 mg, 92%). LC/MS method A: R, = 4.75 min., (M+H)" = 485.

Examples [43-149 were prepared in 1dentical scale and method to example 147 above.

Example 143: Synthesis of {8)-2-aming-4-methyl-No({1-(2-ox0-2-({&-{trifluoromethoxy)

benzo[dlihiazol-2-yhamino lelhyDoyclohexyl methylipentanamide
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(8)-Z-amino-4-methvi-N-{( 1-(2-ox0-2-{(6-{trifluoromethoxyibenzo[dithiazcl-2-

vhamino)ethyDeyclohexyDmethybpentanarmide was prepared according to the procedure of
5  example 147 from 2-(1-(aminomethvleyclohexyl)-N-(6-(influoromethoxy)benzo{dithiazol-2-

yhacetarnide (20 mg, 47 pmol) and 2,5-dioxopyrrolidin-1-yi L-leucinateto leave 23 mg (94% for

two steps). LC/MS method A: R, = 5.04 min., (M+H)" = 501.

Example 149: Synthesis  of {&)-2~amino-3-methyl-N-((1-2-ox0-2-({(6-(trifluoro

methoxybenzo{d|thiazol-2-yhaminojethyDicyclohexyviimethyDbutanamide

10
(8)-2-amino-3-methvi-N-{(1-(2-ox0-2-({(6-(trifluoromethoxv)benzo[dithiazol-2-yDamino)
cthyhcyclohexylmethyDbutanamide was prepared according to the procedure of example 147
from 2-(1-(aminomethyDcyclohexyD-N-(6-(irifluoromethoxyibenzo[dthiazol-2-vl)acetamide (20
mg, 47 pmol) and 2,5-dioxopyrrolidin-1-yl L-valinate to leave 15 mg (66% for two steps).

15 LO/MS method A R, = 4.87 min., (M+ID)" = 487
Example 150: Synthesis of 2-anrino-N-((1-(2-0xo-2-((6-(trifluoromethoxy)benzod] thiazol-2-

yhaminojethyDeyclohexyDmethylacetamide

N i
R
/E:[J— N NH;
FiCO ™

A solwtion  of  2-(-(aminomethvijcyclohexyh)-N-(6-(influoromethoxyybenzo{d]thiazol-2-

20 yhacetaroide (20 g, 47 pmol), N-(tert-butoxycarbonyh-L-glycine (10 mg, 57 pmol) and N,N-
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diisopropylethylamine (15 mg, 0.12 mipol, 22 ul) in N,N-dimethyiformamide (0.5 ml) was treated
with 1-[Bis(dimethylamincymethyvlene]-1H-1,2 3-triazoloid, 5-bipyridiniam 3-oxid
hexaffuorophosphate (22 mg, 57 pmol) and stirred 18 hours. The product was purified by direct
mjection reverse phase HPLC (method B) and the product fractions were evaporated on a
Genevac evaporator 1o leave the product as a gom (13 mg, 51%) which was dissolved 1n 1,4-
dioxane (I mb) and 4N HCV14-dioxane (I ml). After stirring for 4 hour the solvents were
evaporated to leave the product as a white solid (10 mg, 47% for two steps). LC/MS method AD R,
= 4.53 min., (M+H)" = 445,

Examples 151-160 were prepared in identical scale and method to example 150 above.

Example 151: Synthesis of {(8)}2-amino-N-{{1-(2-0x0-2-{(6-(trifluoromethoxy)benzofd}]

thiazol-2-yhaminolethyhcyclobexyhmetbyDpropanamide

o
JO s !
-NH
Neoulin ] o TN,

{8)-2-amino-N-{(1-(2-0%0-2-((6-(triflooromethoxy ybenzo[djthiazol-2-ylamino)ethyl)
cyclohexyhmethylypropanamide was prepared according to the procedure of example 150 from
2-{ 1-(aminomethyDeyclohexyh)-N-(6-(trifluoromcthoxy)benzo[d]thiazol-2-yDacetamide (20 mg,
47 yumeol) and (tert-butoxycarbonyl)-L-alanine to leave 9 mg (39% for two steps). LO/MS method
AR, = 4.61 min., (M+I)" = 459.

Example 152:  Synthesis  of  2-(methylaming}-N-((1-(2-0x0-2-((6-(irifluoromet hoxy)

benzo{d]thiazol.2-yhaminoejethy HeyclohexyDmethybacetamide

N HN—¢
/@: B—nH R
FaCO S H

2-{methylamino)-N-({1-{2-0x0-2-{{6-(rifluoromethoxy)benzofd jthiazol-2-yhaminoethyl)
cyclohexyhmethyDacetamide was prepared according to the procedure of example 150 from 2-

{I-(armnomethyljeyclohexyl)-N-(6-{trifluoromethoxyibenzofd]thiazol-2-yHacetarmde (20 mg, 47
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pmoly and (tert-butoxycarbonyl)-sarcosine to leave 15 mg (65% for two steps). LO/MS method
A: R, = 4.60 min., (M+H)" = 459.
Example 153: Synthesis of (B}-2-amino-3-methyl-N-((1-(2-0x0-2-{(&-(irifluoro

methoxybenzo{dithiazol-2-yhaminojethy HeyclohexymethyDbalanamide

N
@ \>'""N>; j(\NH
F.CO s \\ 2

(R)-2-amino-3-methvl-N-{{ 1-(2-ox0-2-{(&-{trifhuoromethoxy)benzold]thiazol-2-

yhaminolethylicyclohexylmethylibutanamide was prepared according to the procedure of
example 150 from  2-(I-(aminomethylicyclohex yh-N-{6-(ifluoromethoxybenzo{d}thiazol-2-
vhacetamide (20 mg, 47 umol) and {tert-botoxycarbonyi)-D-valine to leave 11 mg (45% for two
steps). LO/MS method A: R, = 4.86 piin., (M+H) = 487.

Example 154: Synthesis of (§)-8-0x0-N~{{1-(2-0x0-2-{{6-{trifluoromethoxy)benzo[d] thiazol-2-

yhamino)ethyheyclohexymethyhpyrrolidine-2-carboxamide

a 0O

o
S NH -
FiCO “T8 /i}\'i

O
{8)~5-0x0-N-{({(1-(2-0x0-2-({6-(riflooromethoxyhenzo{d|thazol-2-yDaminc)ethyl)
cyclohexyhmethylipyrrolidine-2-carboxamide was prepared according to the procedure of
example 150 from  2-{1-{aminomethylicyclohex yh-N-{6-{wifluoromethoxy}benzo{d]thiazol-2-
vhacetamide (20 mg, 47 pmol) and L-pyroghitamate to leave 12 mg (45% for two steps). LC/MS
method A: R, = 4.41 min., (M+H)™ = 499.

Example 155: Synthesis of  (5)-2-amine-Ni-((1-(2-ox0-2-({&-(trifluoromethoxy)benzo

[dlthiazol-2-yhamino)ethylcyclohexyhmethyDpentanediamide
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N HN
/©i DN NH
F4CO S 2

H,NCC
(§)-2-amino-N1-({1-(2-oxo-2-((6-(rifluoromethoxy)benzo[d] thiazol-2-yDamino)ethyh)
cyclohexyhmethyDpentanediamide was prepared according to the procedure of example 150 from
2-(1-(aminomethy!cyclohexyh)-N-(6-(trifluoromethoxybenzo[dithiazol-2-yhacetaraide (20 mg,
47 pumol) and (tert-butoxycarbonyl)-L-glutamine to leave 5 mg (19% for two steps). LC/MS
method A: R, = 4.42 min., (M+H)" = 516,

Example 156: Synthesis of {§)-2-amino-4-(ruethylthio)N-({(1-(2-0x0-2-({&-(irifluoro

methoxy)benzo|dlthiazol-2-vihamineethyDeyclohexyhimethylbutanamide

N HN
@}—NH NH,
F,co” N 7S

(8)-2-amino-4-(maethylthio}-N-{{ 1-{2-ox0-2-{(&-(trifluoromethoxy)benzo{d]thiazol-2-

yhaminojethyheyclohexyDmethylbutanamide was prepared according to the procedure of
example 150 from  2-{1-{aminomethylicyclohex yh-N-{6-{wifluoromethoxy}benzo{d]thiazol-2-
vhacetamide (20 mg, 47 pmol} and (tert-butoxycarbonyl)-L-methionine to leave 12 mg (46% for
two steps). LC/MS method A: R, = 4.90 min., (M+H)" = 519.

Example 157: Synthesis of {(8)}2-amino-N-{{1-(2-0x0-2-{(6-(trifluoromethoxy)benzofd}]

thiazol-2-yhaminoJethyljcyclobexyimethyi)-3-phenyipropanamide
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(8)-2-amino-N-{( 1 -(2-ox0-2-((o-(trifluoromethoxy)benzo[d]thiazol-2-yDamino ethyl)
cyclohexyhmethyl)-3-phenylpropanamide was prepared according o the procedure of example
156 from 2-(1-(aminomethyljcyclohex v)-N-(6-(trifluoromethoxy)benzo{d] thiazol-2-
yhacetamide (20 mg, 47 pmeol) and (tert-butoxycarbonyl)-L-phenylalanine to leave 13 mg (49%
for two steps). LO/MS method A: B, = 5.10 min., (M+H) = 535.

Example 158  Syathesis  of  {8)-3-amine-4-0x0-4-{({1-(2-0x0-2-({6-{trifluoromethoxy)

benzofdithiazol-2-yhamino Jethylcyclohexyhmethyllamino)butanoic acid

N HN
/@ S—NH NH,
FCO 8

CO,H
(8)-3-amino-4-ox0-4-({( 1-(2-ox0-2-({6-(trifluororncthoxy benzo[dthiazol-2-yhamino)
ethybheyclohexyhmethyDarmno)butanoic acid  was prepared according to the procedure of
example 150 from 2-{1-(aminomethylicyclohexvh)-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-

&0

leave 13 mg (51% for two steps). LC/MS method A: R, = 4.51 min., (M+H)" = 503.

vhacetamide (20 mg, 47 umol) and N-(tert-butoxycarbonyl)-L-aspartyl-beta-tert-butyl ester to

Example 159 Synthesis  of  {8)-4-amino-5-0x6-5-({{1-{2-ox0-2-((6-({rifluoromethoxy)

benzofdithiazol-2-yhaminoe Jethylcyclohexylmethyl lamino)pentancic acid

) O
HN

SN
| P B—NH NH,
F,CO 8

HO,C
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(8)-4-amino-5-0x0-5-({(( 1 -(2-ox0-2-((6-(tafluoromethoxy)benzold]thiazol-2-yDamino)
cthylcyclohexyhmethylamino)pentanoic acid was prepared according to the procedure of
example 150 from 2-(-(aminomethvijcyclohexyh)-N-(6-(influoromethoxyybenzo{d]thiazol-2-
vhacetamide (20 mg, 47 wmol) and N-(tert-butoxycarbonyl)-L-glutamyl-gamma-tert-butyl ester
o leave 14 mg (54% for two steps). LC/MS method A: R, = 4.52 min., (M+H) = 517
Example 160: Synthesis of (§p2-aming-3-{1H-indol-3-yh-MN-((1-2-0x30-2-((8-(irifleoro

methoxyibenzo[dthiazol-2-yhaminojethyDeyclohexylmethyDpropanamide

(8)-2-amino-3-({H-ndol-3-yD-N-(( 1 -{ 2-0x0-2-{{ 6-(uifluoromethoxyybenzo[d] thiazol-2-
yhaminolethylicyclohexyDmethylipropanarmde was prepared according to the procedure of
example 150 from 2-(1-(aminomethyljcyclohexyl)-N-(o-(rifluoromethoxy)benzo{d]thiazol-2-
vhacetamide (20 mg, 47 yumol} and N-{tert-butoxycarbonyli-L-tryptophan to feave 11 mg (38%
for two steps). LC/MS 1aethod A: R, = 5.06 min., (M+H)" = 574.

Example 161: Synthesis of (R}-2-aminc-3-methyl-N-{4-0x6-4-{(6-

(trifluoromethoxybenzoldlthiazol-2-ylamino bty butanamide

HoN,
PN{{
OW O
//'\\"»’"N\

P a

F,eo” N 78
A solotion of 4-amino-N-{&-{trifluoromethoxyybenzo[djthiazol-2-yhbutanamide (20 mg, 56
wmol), N-(tert-butoxycarbonyli-D-valine (16 mg, 73 ymol) and N,N-diisopropylethylamine (2
mg, 0.17 mmol, 30 pl) n NN-dimethylformamide (0.5 ml) was tweated with I-

[Bis{dimethylamino)methylene]-1H-1,2,3-triazolof4,5-b]pyridinium 3-oxid hexafluorophosphate
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(28 mg, 73 wmol) and stirred 18 hours. The product was purified by direct injection reverse phase
HPLC (method B) and the product fractions were evaporated on a Genevac evaporator to leave
the product as a gum (21 mg, 72%) which was dissolved in 1,4-dioxane (1 mi) and 4N HCV1 4~
dioxane (1 ml). After stirring for 4 hours the solvents were evaporated to leave the product as a
white solid (19 mg, 72% for two steps). LC/MS method A: R, = 4.01 min., (M+H)" = 419.
Examples 162-163 were prepared in identical scale and method to example 161 above.

Example 162: Synthesis  of  (R)-N-{4-oxo-4-{{(6-(trifluoromethoxyjbenzofdjihiazel-2-

yhamino)butyDpyrrolidine-2-carboxamide

XN Mj
i
FsCO 5

(R)-N-(4-ox0-4-{(6-(triflucromethoxybenzo|dithiazol-2-yhamino)butyDpyrrolidine-2-
carboxamide was prepared according to the procedure of example 161 from 4-amino-N-(6-
(ritluoromethoxy)benzofdthiazol-2-yhbutanamide (20 myg, 56 upmoly and N-(tert-butoxy
carbonyl-D-proline to leave 25 mg (76% for two steps). LOC/MS method A: R, = 3.91 min,,
(M+H) =417,

Example 163: Syanthesis of {(R)}-5-0x0-N-(4-0x0-4-({(6-(iriflucromethoxybenzofdithiazoel -2-

vhaminobutyDpyrrolidine-2-carboxamide

O
HIY
HN
O O
N
SN
F4CO S
(R)-5-0x0-N-{4-ox0-4-( (6~(trifTuoromethoxy)benzo{d]thiazol-2-yDaminoYbutyDpyrrolidine -2~

carboxarmde was prepared according to the procedure of exarple 161 from 4-amino-N-(6-
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(triflucromethoxybenzo{d|thiazol-2-yDbutanamide (20 mg, 56 wmol) and D-pyroglutamate to
leave 9 mg (37% for two steps). LO/MS method A: R, = 4.28 min., (M+H)" =431
Example 164: Synthesis of (B}-2-amino-3-methyl-N-((1-(2-0x0-2-{(&-(irifluoro

methoxybenzo{dithiazol-2-yhaminojethy HeyclohexymethyDbalanamide

Q
37
S \“\) NHQ
F.CO \\
A solution  of  2-{I-{aminomethylcyclobexyl)-N-{6-(triflaoromethoxy)benzo{d]thiazol-2-

vhacetamide (25 mg, 56 pmol), N-{tert-butoxycarbonyh)-D-vahioe (16 mg, 73 pmol) and N)N-
diisopropylethylamine (22 mg, 0.17 mamol, 30 pb) in NN-dimethylformamide (0.5 mi) was treated
with  1-[Bis(diaethylaminoymethylene]-1H-1,2,3-triazolo[4,5-bpyridintum-3-oxid  hexafluoro
phosphate (28 mg, 73 pmol) and stirred 18 hours. The product was purified by direct injection
reverse phase HPLC (method B) and the product fractions were evaporated on a Gepevac
evaporator to leave the product as a gum (10 mg, 30%) which was dissolved ip 1,4-dioxane {1 mi)
and 4N HCV] 4-dioxane (3 ml). After stirring for 4 hours the solvents were evaporated to leave
the product as a white solid (8 mg, 27% for two steps). LO/MS method A: R, = 4.86 min., (M+H)”
= 487.

Examples 165-166 were prepared in identical scale and method to example 164 above.

Example 163: Synthesis of (5)-N-{{1-{2-0x0-2-{{(6-(triflucromethoxy jbenzof djihkiazol-2-

yhamino)ethyvheyclohexyDmethylpyrrolidine-2-carboxamide

- N HN
.
F,co7 N S INH

N

{8)-N-«({1-(Z-ox0-2-{{6-{trifhuoromethoxy)benzofd]thiazol-2-yhaminoethylcyclohexyh
methyhpyrrolidine-2-carhoxamide was prepared according to the procedure of example 164 from

2~(1-(aminomethylicyclohexyl-N-(6-( trifluoromethoxybenzo[d]thiazol-2-ylacetamide (25 mg,
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56 pmol) and (tert-butoxycarbonyl)-D-proline to leave 10 mg (34% for two steps). LC/MS
method A: R, = 3.91 min., (M+FD)™ = 417.
Example 166: Synthesis of (R}-5-0x0-N-{(1-(2-0x0-2-((6-(iriflucromsthoxybenzo{d] thiazol-2-

yhaminojethyheyclshexyDmethyhpyrrolidine-2-carboxamide

L
F.CO '

{R)-5-0x0-N-({1-(2-ox0-2-({6~(ritluoromethoxy)benzo{dithiazol-2-yi)amino)ethyl)

cyciohexylimethylpyrrolidine-2-carboxamide: was prepared according to the procedure of
example 164 from 2-(1-(aminomethvlicyclohexyh)-N-(6-(xifluoromethoxy)henzo{d]thiazol-2-
vhacetamide (25 mg, 56 pnwl) and D-pyroglutamate to leave 12 mg (43% for two steps). LC/MS
method A: R, = 5.52 min., (M+H)™ = 499.

Example 167: Synthesis of 4-aming-3,3-dimethyl-MN-(6-(irifluoromethoxybenzofd] thiazol-2-

yhbutanamide

5%

A solotion of 6O-(riffuoromethoxyibenzo{d]thiazol-2-amne (37 mg, 0.16 mmol), 4-({tert-
butoxycarbonylDamino}-3,3-dimethylbotancic  acid (85 mg. .24 mmoly, 1-hydroxy-7-
azabenzotriazole (33 myg, 0.24 mumol) and N N-diisopropylethylamine (31 mg, 0.24 mmol, 43 pb
in N,N-dimethyiformamide (6.5 ml} was weated with I-methyl-2-chioropyndinium iodide (61
mg, .24 mmol) and stirred 4 days. The product was purified by direct injection reverse phase
HPLC (oethod B) and the product fractions were evaporated on a Genevac evaporator to leave
the product as a solid (38 mg, 53%) which was dissolved in 4N HCV/1,4-dioxane {1 ml). Afier
stirring for 4 hours the solvents were evaporated o leave the product as a white solid (34 mg,

100%, 53% for two steps). LC/MS method A: B, = 3.95 min., (M+H)" = 348,
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Example 168 Synthesis of (5)-3-(benzyloxy)-2-morpholine-N-(6-
(irifluoromethoxyybenzo[dlthiazol-2-yhipropanamide,

Synthesis of (R)-3-(benzyloxy)-2-bromopropanecic acid

Bl’KCOZH

0]

A solution of O-benzyl-D-serine (1.0 g, 5.1 mimeol) and potassium bromide (3.6 g, 30.6 mmol) in
2.5 N sulfuric acid {35 ml) in an ice bath was stirred and treated with sodium nitrite (0.95 g, 14
mmol) in portions over 30 mins. The nuxture stirred an additional 60 mins., then cther (50 mi)
was added and thee mixture stirred 30 mins. The organic layer was separated, washed with brine
(25 mh), dried (Na,504) and evaporated to leave the product as a colorless 0il (1.3 g, 98%).

Syuthesis of Methyl (K)-3-(benzyloxy)-2-bromopropanoate

Bricozkﬁe

O

A solution of (R)-3-(benzyloxy)-2-bromopropancic acid (1.2 g, 4.6 mmol) in anhydrous
tetrahydrofuran (30 mi) and methanol (5 mi) in an ice bath was treated with an ethereal solution
of triraethylsidyldiazomethane (3.5 ml, 7.0 mmol) and stirred for 30 minutes. Acetic acid (1 ml)
was added to the reaction mixiwre stirred an additional 30 ouns. Approximately half of the solvent
was evaporated in vacuo, ethyl aceatet (50 ml) was added and the solotion was washed with
saturated sodiom bicarbonate solution (25 mil)y and brine (25 1ul). The organic phase was dried
{MgR0,) and evaporated. The crade product was purified by silica gel chromatography cluted
with 10% ethvl acetate in hexanes to leave a clear, colorless il (0.90 g, 72%). LC/MS method A
R, = 5.57 min.

Synthesis of Methyl (R)-3-(benzyloxy)-2-morpholinopropaneate
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A solution of Methyl (R}-3-(benzvloxy)-2-bromopropanocate (100 mg, 0.36 mmol) and
morpholine (0.16 g, 1.8 mmol, 0.16 mi} in N, N-dimethylformamide (2mi) was stirred for 5 days.
The reaction mixture was diluted with ethyl acetate (25 ml) and washed with water (25 ml),
saturated sodinm bicarbonate solution (25 mi) and brine (25 ml). The organic phase was dried
(Mgi0y) and evaporated 1o leave the product as an oil (.10 g, 100%). LC/MS method A R, =
2.95 min., (M+H)" = 280.

Syuthesis of (8)-3-(benzyioxy)-2-morpholinopropancic acid

O

L/\j\i\_/COQH

A solution of Methyl (R)-3-(benzyloxy}-2-morpholinopropancate (95 mg, 0.34 mmotl) and lithmam
hydroxide monohydrate (57 mg, 1.4 mmol) in tetrahydrofaran (2ml) and water (3 mi) was stirred
for 1.5 hours. The reaction mixture was purified by reverse phase HPLC (mcthod B) and the
product fractions were evaporated on a Genevac evaporator {o leve the pure product as a TFA salt
(62 mg, 48%). LC/MS method A: R, = 2.5 min., (M+H)" = 266.

Synthesis  of  {5)-3-(benzyloxy)-2-morpholine-N-(6-(iriflucromethoxybenzo[dlthiazoel-2-

yhpropanamide
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A solution of (8)-3-(benzyloxy)-2-morpholinopropanoic acid TFA salt (535 mg, 0.15 mmol), 6-
(ritluoromethoxy)benzold]thiazol-2-amine (68 mg, 0.30 mmol), 1-hydroxy-7-azabenzotriazole
(23 mg, 0.17 mmol) and N.N-diisopropylethylaniine (58 mg, 0.45 mmol, 81 ul) in NN-
dimethylformamide (0.5 ml) was treated with I-methyl-2-chloropyridinium iodide (43 mg, 0.17
mmol) and the mixture was stirred for 18 hours. The reaction mixture was purified by reverse
phase HPLC. The acetonitrile was evaporated from the product fractions and the aqueous residue
was diluted with saturated sodium bicarbonate solution (25 ml) and ethyl acetate (50 mi). The
organic phase was separated, washed with brine (25 mb), dried (MgS0,) and evaporated. The
residoe was dissolved in 1,4-dioxane (2 mi) and treated with 4N HCI i |,4-dioxane (1 mi). The
mixuare was evaporated to leave the mono hydrochloride salt of the product (60 mg, 77%).
LC/MS method A: R, = 4.82 min., (M+H) = 482,

Example 169: Synthesis of  (8)-3-(benzyloxy-2-(dimethylamine)-N-(6-(irifluoro
methoxyibenzo[dthiazol-2-yhpropanamide.

Synthesis of Methyl O-benzyl-N,N-dimethyl-L-serinate

l
AN COoMe

®

A solution of methyl (R)-3-(bepzyloxy)-2-bromopropancate (100 mg, 0.36 mmol} and

o

dimethylamine (5.6 M in cthanol, 1.9 mamol, 0.34 ml) in N\N-dimethyHormanide (2 mi) was
stirved for 18 hours. The reaction mixture was dituted with ethyl acetate (25 ml) and washed with
water (25 ral) and brine (25 ml). The organic phase was dried (MgSO,) and evaporated to leave

the product as an oil (83 mg, 95%). LC/MS method A: R, = 2.94 min., (M+H)" = 235
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Syuthesis of (-benzyi-N,N-dimethyl-L-serine

N COH

C

A sohsion of methyl O-benzyl-NN-dimethyl-L-serinate {75 mg, 0.32 mmol) and lithiom

™0

hydroxide monohydrate (53 mg, 1.3 mmol) in tetrabydroforan (2 b and water (3 ml) was stirred
for 1 howor. The reaction mixture was purified by reverse phase HPLC (method B) and the product
fractions were evaporated on a Genevac evaporator to leave the pure product as a TFA salt (110
mg, 100%). LC/MS method A: R, = 2.53 min.

Synthesis of (8)-3-(benzyloxy)-2-(dimethylaming)-N-{6-{trilluoromethoxy)benzo [dthiazel.2-

5 SOOCFB
N A A

-~ - N 3

vi)propananmide

/I!s

O

H \I

-
A solution  of  O-bepzyl-N N-dimethyl-L-serine TFA salt (82 mg, 022 mmol}, 6-
{inflooromethoxyibenzo{d]ihazol-2-amine (50 mg, 0.15 mmol), 1-hydroxy-7-azabenzotriazole
(29 mg, .22 mmol) and N,N-diisopropylethylamine (58 mg, 0.45 mmol, 81 ul) in NN-
dimethylformamide (0.5 ml} was treated with 1-methyl-2-chloropyridintum iodide (56 mg, 0.22
mmol) and the mixture was stirred for 18 hours. The reaction mixture was purified by reverse
phase HPLC. The acctonitrile was evaporated from the product fractions and the aqueous residue
was diluted with saturated sodinm bicarbonate solution (25 ml) and ethyl acetate (50 mi). The
organic phase was separated, washed with brine (25 mi), doed (MgSQ.) and evaporated. The
residue was dissolved 1n 1 4-dioxane 2 ml) and treated with 4N HCI in 1,4-dioxane (1 mi). The
rixtore was evaporaied to leave the mono hydrochlornide salt of the product (21 mg, 29%).

LC/MS method Ar R, = 2.70 min., (M+H)" = 440,
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Example 170:  Synthesis  of  (8)-1-methyl-N-{&-(trifluoromethoxy)benzo[d]thiazol-2-
yhpyrrofidine-2-carboxamide

A
0 N

Lo
F4CO -8

A solution of N-methyl-L-proline (55 mg, 0.42 mumol), 6-(trifluoromethoxyibenzo{d] thiazol-2-
amine {50 mg, 0.21 mmol), i-hydroxy-7-azabenzotnazole (56 myg, .42 minol) and N N-
diisopropylethylamine (54 mg, .42 mmol, 75 ul) in N,N-dimethylformamide (0.5 ml) was treated

with I-methyl-2-chloropyridininm iodide (107 mg

&0

(0.42 mamol) and the mixture was stirred for 18
hours. The reaction mixture was purified by reverse phase HPLC. The product fractions were
combined, ireated with saturrated sodium bicarbonate (25 mi) and extracted with ethyl acetate (2 X
25 mi). The combined extracts were washed with brine (25 mil), dred (MgSQy) and evaporated.
The residue was dissolved in 1,4-dioxane (2 nd) and treated with 4N HCI in 1,4-dioxane (1 mD.
The mixture was evaporated to leave the mono hvdrochioride salt of the product (67 mg, 84%).
LC/MS method A R, = 3.77 min., (M+ID)" = 346.

Example 17%1: Systhesis of 2-{ethylamino}-N-methyl-N-(2-ox0-2-((6-(irifluoromethoxy)

benzofd]thiazol-2-yhamino jethy hacetamide

GT Y\N

A solution of 2-(methyvlamino)-N-(6-(trifluoromethoxy)ibenzo[dithiazol-2-yhacetamide (50 mg,
.16 mmol}, N-(tert-butoxycarbonyl)-N-ethylglycine (37 mg, 0.18 mmel) and NN-
diisopropylethylamine (46 mg, 0.36 mmol, 65 ul) in N,N-dimethylformamide (1 ml) was treated
with I-{Bis(dimethylaminmmethylene}-1H-1,2.3 triazolo{4,5 -bipyridinium 3-oxad
hexaffuorophosphate (68 mg, 0.18 mmol) and stirred 18 houwrs. The product was purified by divect
mjection reverse phase HPLC (method B) and the product fractions were evaporaied on a
Genevac evaporator to leave the product as a gom (56 myg, 71%) which was dissolved in 4N

HCY1 4-dioxane (2 mi). After stirring for 2 hours the solvents were evaporated to leave the
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g, 63% for two steps). LC/MS method C: R, = 141 min., (M+H) =

&0

product as a white solid (43 m
391.

Example 172 was prepared under identical scale and conditions as example 171 above.

Example  172:  Synthesis  of  2-(isopropylamine}-N-methyl-N-(2-0x0-2-({(6-(triftuoro

methoxyjhenzold jthiazol-2-yhaminojethyliacetamide

2-(isopropylaming -N-methyl-N-(2-0x0-2-({(6-(trifluoromethoxy)benzo[d} thiazol-2-
yhaminojethylacetamide: was prepared according to the procedure of example 171 from 2-
{methylamino)-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-yDacetamide (50 mg, 0.16 mmol) and
N-{tert-butoxycarbonyl)-N-isopropyliglycine to leave 43 mg (63% for two steps). LO/MS method
C: R, = 144 min., (M+H)" = 405.

Example 173: Synthesis  of  (R)1-(I-(aminomethylcyciohexane-1-carbonyl)-N-(6-

(irifluoromethoxyybenzo{dlthiazol-2-yhipyrrolidine-2-carboxamide

e

NH,

A solption of (R)-N-{6-{wifluoromethoxy)benzo{d]thiazol-2-yl)pyrrolidine-2-carboxamide (200
mg, 0.54 mmol), I-{{(tert-butoxycarbonylaminoymethyDeyelohexane- 1 -carboxylic acid (163 mg,
0.65 mmol) and N, N-dosopropylethylamine (3168 mg, 1.3 mmol, 233 pbh i NN-
dimethylformamide (3 ml) was treated with 1-[Bis(dimethylaminoymethylenel-1H-1.2,3-
triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate {247 mg, 0.65 mmol) and stirred 18 hours.
The reaction mixture was diluted with ethyl acetate (30 ml) and washed with water (50 ml), IN
HCL (50 ml), water (50 ml), saturated sodium bicarbonate solution (50 ml) and brine (25 ml). The
organic layer was dried (MgSQy) and evaporated. The product was purified by chromatography
on silica gel eluted with a gradient of ethyl acetate in hexanes (10-40%) to leave the pure product

as a foamy solid (220 mg, 71%). This product was dissolved in 4N HCV/1,4-dioxane (2 ml). After
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stirring for 2 hours the solvents were evaporated to leave the product as a white solid (188 mg,
69% for two steps). LL/MS method A: R, = 4.40 min., (M+HY =471,
Example 174: Systhesis of N-methyl-2-Gmethyisuifonamido)-N-(2-ox0-2-((6-(trifluoro

methoxyjhenzold jthiazol-2-yhaminojethyliacetamide

A solution of 2-(methylamino}-N-(6-(trifluoromethox yybenzo{d]jthiazol-2-ylacetamide {235 myg,
73 umol), {methylsulfonyliglycine (12 mg, 88 umol} and N N-ditsopropylethylamine (24 mg, 183
pmol, 33 uly in NN-dimethylformamide (0.5 ml) was weated with 1-[Bis(dimethyl
anunomethylene]- 1H-1,2,3-trizzolof4,5-bjpyridiniumn  3-oxid bexafluorophosphate (33 mg, 88
Lol and stired 18 hours. The reaction mixture was diluted with ethyl acetate (25 mi) and
washed with water (25 ml), 1IN HCI (23 mi} and brne (25 mb). The orgamc layer was dried
{MgSO,) and evaporated. The product was purified by reverse phase HPLC (method B) o leave
the pure produoct as a crystalline solid (11 mg, 34%). LC/MS method C: R, = 2.06 min., (M+H)" =
441.

Example 175: Synthesis of 2-{teri-butoxy)-N-methyl-N-{2-0x0-2-((6-(trifluoromethoxy)

benzol[d]thiazol-2-yhaminojethvhacetamide

0
H ;
sTxI’NY\N&O\K
FsCO~— Nooo

A solation of  2-(methylamino)-N-{&-{zifluoromethoxy)benzo{d]thiazol-2-yhacetamide

monohydrochloride (50 mg,

(.15 munol), 2-(tert-butoxyjacetic acid (22 mg, 0.17 mmol) and N N-
ditsopropylethylamine (45 mg, .35 mool, 63 i) in N,N-dimethylformamide (i ml) was treated
with [-[Bis(dimethylaminoymethylene}-1H-1,2,3-razolo[4,5-bijpyndiniom  3-oxid  hexafinoro
phosphate (57 mg, 0.15 mmel) and stirred 3hours. The product was purified by reverse phase
HPLC {method B) and the combined product fractions were evaporated to leave the pure product

as a sticky solid (59 mg, 93%). LC/MS method € R, = 2.26 min., (M+H)™ = 420.
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Example 176: Synthesis of MW, 44-trimethyl-N-(2-0x0-2-({&-(trifluoromethoxy)benzo{d]

thiazol-2-yhamine)ethyhpenianamide

N4, 4-trimethyl-N-(2-oxo-2-({6-{(riffucromethoxy)benzo| dJthiazol-2-yhaminojethyl)
pentanamide was prepared according to the procedure of example 175 from 2-{methylamino)-N-
{6-(rifluoromethox yybenzo{d]thiazol-2-yhacetamide monohydrochlonde (50 g, 0.15 mmeol) and
4, 4-dimethylpentancic acid on the same scale as example 175 to leave 50 mg (80%) of product.
LC/MS method C: R, = 2.50 min., (M+H) = 418.

Example 177: Synthesis of tert-Butyl (C-(methyi(Z-ox0-2-((6-(irifluoromethoxy)benzo
[dlthiazol-2-yhaminojethyljamine)-2-oxoethyD{ i -(trifluoromethylicyclopropylcarbamate.

Syuthesis of Benzyl (I-(trifluoromethylicyclopropylicarbamate

o o L

e
A

A solution of 1-(ifluoromethyleyelopropan-1-amine hydrochloride (0.15 g, 0.93 mmol} and
N,N-diisopropylethylamine (0.28 g, 2.2 mmol, 0.39 ml) in dichloromethane (5 ml) was cooled in
an ice bath and treated with benzyl chloroformate (0.17 g, 1.0 minol, 0.143 ml). The mixture was
allowed to warm to 20 °C over 2 hours and stirred an additional 72 howrs. The mixture was diluted
with ethyl acetate (50 mi), washed with 1N HC1 (25 mi) and brine (25 mi). The organic phase was
dried (Mg50Q,) and evaporated to leave the product as a solid (135 mg, 56%).

Synthesis of teri-butyl N-{{benzyloxy)carbonyl)}-N-(1-{frifluoromethylicyclopropyl) glveinate

Ok

A solation of benzyl (I-(mifluoromethylicyclopropyicarbamate (130 mg, 0.30 mmol) in

anhydrous tetrahydrofraan (4 ml) under nitrogen atmosphere in an ice bath was treated with a
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solution of lithivm hexamethyldisilylamide (1.0 M in tetrahydrofroan, (.60 ml, 0.60 mmol)
dropwise over 5 nunutes. The mixture stirred 30 minuies then I-bromo tert-butylacetate was
added and stirring continued for an additional 18 hours. The reaction mixture was treated with
saturated aquecus amnmoninm chlonde (1 mib) and stirred 30 manutes. Ethyl acetate {50 ml) was
added and the mixture was washed with water (25 mi) and brine (25 mi). The organic phase was
dried (Mgh0,) and evaporated. The crude prodoct was purified by silica gel chromatography
eluting with a gradient of ethyl acetate in hexanes (0-30%) to leave the product as a colorless oil
{143 mg, 77%). LC/MS method C: R, = 2.69 min.

Synthesis of N-{{Benzyloxyjcarbonyl}-N-(1-(irifluoromethyDeyclopropyDelycine

OH

A solation of tert-butyl N-({(benzyloxyjcarbony!)-N-(1-{trifluoromethylcyclopropyl) glycinate
(140 mg, 0.37 mmol} i TFA (1.5 ml) and dichloromethane (1.5 ml) was stirred 2 hours then
evaporated. Left 117 mg (160%). LC/MS method C: R, = 2.13 min.

Synthesis  of  tert-Butyl  (2-(methyl(Z-oxo0-2-((6-(irifluoromethoxy)benzoldithiazol-2-

yhamineethyljamine)-2-oxoethy {1 -{triffuoromethyleydopropyhcarbamate

O O
H ﬁv
SN L _N__CF;
N
o ST TNTTX

A solation of  2-(methylamino)-N-{6-{trifluoromethoxyybenzo{d}thiazol-2-yhacetamide
monechydrochloride (120 mg, .35 mmol), N-({(benzyloxy)carbonyl}-N-(1-{triflucromethyl)
cyclopropyliglycine (111 mg, 0.35 mmel) and N,N-diisopropylethylamine (181 mg, 1.4 mmol,
251 pby in N N-dimethylformamide (3 mi) was treated with 1-[Bis(dimethylamino)methylenc]-
1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid hexaffuorophosphate (133 mg, 0.35 mmol) and stirred

4 howrs. The mixture was dituted with ethyl acetate (50 mi), washed with water (25 ml), IN HC1
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(25 mly and brine (25 ml). The organic phase was dried {MgSO,) and evaporated and the crade
product was purified by chromatography on silica gel eluted with a gradient of ethyl acetate in
hexanes (20%-100%) to leave the pure product as a gum (193 mg, 91%). LC/MS method C: R, =
2.60 min., (M+H)" = 605.

Synthesis of N-methyl-N-(2-0x0-2-((6-(trifluoromethoxybenzoldithiazol-2-yhamino)ethyi)-2-

{(1-(iriflsoromethylicyclopropyllaminoe)acetamide

H 0

S No ey N._CF;
Fgc::og*ii \é/\ 7<

A solution of tert-Butyl  (2-(methyl(Z-oxo-2-((o-(ritluoromethoxy)benzo{d] thiazol-2-
yhamino)ethylamino}-2-oxoethyl(1-(tnifluoromethyl)cyclopropylcarbamate (30 mg, 83 pmol)
in concentrated hydrobromic acid in acetic acid (2 mi) stured for 18 hours and evaporated. The
residue was dissolved in water (2 ml) and purified by reverse phase HPLC (uethod B). The
product fractions were evaporated to leave the pure product as a TFA salt (25 mg, 52%). LC/MS
method C: R, = 2.40 min., (M+H)" = 471.

Example 178 Synihesis of N-methyl-N-(2-6x0-2-({(6-(irifluoromethoxyjbenzofd] thiazol-2-
yhaminejethyl)-2-((2,2,2-triflucroethyDamino)acetamide hydrochloride.

Synthesis of lert-Butyl (2.2, 2-trifluorsethylcarbamate

O N _CFs
0

A solution of 2,2, 2-mnfluorocthylamine hydrochloride (1.0 g, 7.4 mmol} in 1,4-dioxane (15 rol)
and water (15 ml) was weated with sodium carbonate (0.78 g, 7.4 ml) and stired 5 mimites. Dn-
tert-butyldicarbonate (1.4 g, 6.6 mmol) was added and the mixwre surred 20 hours.
Dichloromethane (S0 ml) was added to the reaction mixtore and it was washed with sawrated
sodium bicarbonate solation (50 mi). The agueous layer was back-exiracted with dichloromethane
{50 mil) and the combined dichioromethane layers were washed with brine, dried (MgSO,) and
evaporated to leave a white solid (964 mg, 65%).

Synthesis of Benzyl N-(tert-butoxycarbonyi)-N-(2,2.2-triflucroethyl)glycinate
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Neas

O

A solution of tert-Butyl (2,2 2-trifluoroethyllcarbamate (300 mg, 1.50 mmol) in anhydrous
tetrahydrofruan (15 ml) ander nitrogen atmosphere in an ice bath was treated with a solution of
fithium hexamethyldisilylamide (1.0 M in tetrahydrofruan, 1.8 ml, 1.8 mmol) dropwise over 5
minutes. The mixture stirred 30 minutes then 1-bromo benzylacetate (518 mg, 2.25 mmol, 0.357
ml) was added and stirring continued for an additional 18 hours. The reaction mixture was treated
with saturated aqueous amnmonium chioride (3 mi) and stitred 30 mins. Ethyl acerate (50 mi) was
added and the mixture was washed with water (25 mi) and brine (25 mi). The organic phase was
dried (Mgi0,) and evaporated. The crude product was purified by silica gel chromatography
eluting with a gradient of ethyl acetate in hexanes (0-30%) to leave the product as a colorless oil
(335 mg, 65%). LC/MS method C: R, = 2.62 min.

Synthesis of N-(tert-Buioxycarbonyl}-N-(2,2,2-triflucroethyl)glycine

O
OH

O
hydrogenated (45 psi initial pressure) over 10% PA/C (30 mg) in methanol (4 mi). After 18 hours
the catalyst was filtered through celite (imethanol wash) and the filtrate was evaporated to leave
the product as a crystalline solid (126 mg, 100%).
Synthesis of N-methyl-N-{2-0x0-2-({6-(triflusromethoxy ihenzoldithiazel-2-yhamino)ethyi}-2-

{(2.2,2-trifluorcethyhaminoacetamide hydrochioride

s N ﬁ\,ﬁ CF
, 3
F,C0 Q N O b g

A solution of  2-(methylamino)-N-(o-(trifluoromethoxy)benzo{d]thiazol-2-yljacetamide

moneohydrochloride (160 mg, 0.47 mmol), N-(tert-butoxycarbonyl}-N-(2,2,2-trifluoroethyl)
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glycine (120 mg, 0.47 mmol) and N N-diisopropylethylamine (152 mg, 1.2 mmol, 211 pl) in NN-
dimethyBormamide (3 mly was treated with {-[Bis(dimethylaminoymethylene}-1H-1,2,3-
triazolof4,5-blpyridiniom 3-oxid hexafluorophosphate (179 mg, .47 mmol) and stixred 18 howrs.
The mixture was difuted with ethyl acetate (50 ml), washed with water (25 mb), 1IN HCL (25 mb)
and brine (25 mb. The organic phase was dried (MgS0,) and evaporated and the crude product
was puriflied by reverse phase HPLC. The product fractions were combined, treated with sodiun
bicarbonate solution and extracted with ethyl acetate {2 X 23 mi}, The combined organic layers
were washed with brine (25 ml), dried (MgSQ,) and evaporated. The product was dissolved in 4N
HCV1 . 4-dioxane and stitred 2 hours. The solid precipitate was filtered on a glass frit, washed with
1,4-dioxane and DCM, and dried onder vacuum to leave 150 mg (66%). LO/MS method A R, =
4.13 min., (M+H)" = 445.

Example 179: Synthesis of 2-acetamido-N-methyl-N-(Z-0x0-2-((6-(irifiluoromethoxy)

benzol[d]thiazol-2-yhaminojethvhacetamide

H I
N LN
FACO N O O

A solution of 2-armino-N-methyl-N-( 2-0x0-2-({6-{ wifluoromethoxybenzo[d]thiazol-2-
vhamino)ethyacetamide hydrochloride (15 mg, 38 pmol) and N, N-diisopropylethylamine (17
mg, 132 umol, 24 ul) in N N-dimethyiformamide (0.4 mi) was treated with acetic anhydride (3.0
mg, 76 lumol, 7.5 ul) and stirred 18 hours. Purified by reverse phase HPLC (direct injection of the
reaction mixture) and the product fractions were evaporated to leave the pure product as & white
solid (12 mg, 78%). LC/MS method B: B, = 1.82 min., (M+H)" = 405.

Examples 180-184 were prepared on an identical scale and with the sarne method as example 179
above.

Example [80: Svathesis of MN-(2-(methyl{2-0x0-2-{(6-(trifluoromethoxybenzofd] thiazol-2-

yhaminojethyDamino)-2-oxoethylpropionamide

H 0 n

0O~ O
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N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxybenzold]thiazol-2-yhamino)ethyhamine)-2-
oxoethylpropionamide was prepared according to the procedure of example 179 from 2Z-amino-
N-methyi-N-(2-ox0-2-{(6-(trifluoromethoxyybenzo[d]thiazol-2-yhaminojethyhacetarmide
hydrochioride (15 mg, 38 ymol) and propionic anhydride to leave 12 mg (76%). LC/MS method
B: R, = 1.90 min., (M+H)" = 419.

Example 181: Synthesis of N-{2-{meihyi{2-ox0-2-{{(6-{triffuoromethoxyibenzofdiibiazeol -2-

yhaminojethyDaming)-2-oxoethyl}butyramide

N-(2-(rethyl{2-ox0-2-((6-(trifluoromethoxyibenzo{d] thiazol-2-yDamino)ethyDamino)-2-

oxocthylibutyraride was prepared according to the procedure of example 179 from 2Z-amino-N-

methyl-N-(2-0x0-2-((6-(trifluoromethoxyibenzoldthiazol-2 -yl amino)ethyacetamide

hydrochlonide (15 mg, 38 pmol) and butyric anhydride to leave 12 mg (73%). LC/MS method B:
1.99 min., (M+H)" = 433.

Example 132: Synthesis of N-(2-{methyl(2-0x0-2-((6-(Iriffucromethoxy)benzofdithiazel -2-

yhaminojethyljamino)-2-oxcethylisobutyramide

‘j” Tr/\N’J‘V YJ\

N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxybenzold]thiazol-2-yhamino)ethyhamine)-2-

F3(30

oxcethvlnsobutyramide was prepared according to the procedure of example 179 from  2-amino-
N-methyi-N-(2-ox0-2-{(6-(trifluoromethoxyybenzo[d]thiazol-2-yhaminojethyhacetarmide
hydrochioride (15 mg, 38 wmeol) and isobutyric anhydride o leave 12 mg (73%). LC/MS method
B: R, = 1.98 min., purity > 95%, (M+H)" = 433.

Example 183: Synthesis of N-{2-{meihyi{2-ox0-2-{{(6-{triffuoromethoxyibenzofdiibiazel -2-

yhamino)ethyDamino)-2-oxoethybenzamide
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N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxybenzold]thiazol-2-yhamino)ethyhamine)-2-
oxoethylibenzamide was prepared according to the procedure of example 179 from 2-amino-N-
methyl-N-(2-0x0-2-((6~(trifluoromethoxy)benzo[d]thiazol-2-yhamino)ethyl)acetamide
hydrochloride (15 mg, 38 wmol) and benzoic anhydride to leave 14 mg (79%). LC/MS method B:
R, = 2,10 min., (M+H)" = 467.

Example 184: Synthesis of 2,2, 2-triflsoro-N-(2-(methyl(2-0x0-2-{(6-(iriflaoromet hoxy)

benzo{dithiazol-2-yhamino)ethyDamine }-2-oxoethylacetamide

FCO~ N0 O

2,2, 2-triffuoro-N-(2-(methyl(2-ox0-2-((6~(trifluoromcthoxyybenzo[dithiazol-2-yl yamino)
ethyDamino)-2-oxoethyDacetamide was prepared according to the procedure of example 179 from
2-ampo-N-methyl-N~(2-ox0-2-((5-(iriflucromethoxyjbenzo{d]thiazol-2-vijamino)ethyl)
acctamide hydrochloride (15 mg, 38 limol) and triffuoroacetic ashydride to leave 13 mg (75%).
LC/MS method B: R, = 2.12 min., (M+H) = 459,

Example 185: Synthesis of Nemethyl-N-(2-ox0-2-{{6-(triflucromethoxybenzofd] thiazol-2-
vhamiaojethyD-2-{(1,1,1-trifluoro-2-methyipropan-2-yhamino)acetamide:

Synthesis of Benzyl (3,1,1-irifluoro-2-methylpropan-2-yljcarbamate

m\r(o

O

A solabon of 1,1, 1-uiflucro-Z-methylpropan-2-amine (1.0 g, 7.9 mmol, $.90 ml), NN-
disopropylethylaroine (1.5 g, 12 mroel, 1.7 mi) and 4-(dimethylarmno)pyridine (50 mg) in
dichloromethane (40 mi) was cooled in an ice bath and weated with a soluuon of benzyl
chloroformate (2.0 g, 12 mmol, 1.7 mi} in dichloromethane (10 mi) dropwise over ten minattes.

The mixture was allowed to warm to 20 °C over 2 hours and stirred an additional 24 hours. The
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mixture was washed with IN HCL (25 ml) and brine (25 mal). The organic phase was dried
(MgS0,) and evaporated. The crude product was purified by chromatography on silica gel cluted
with a gradient of ethyl acetate in hexanes (5-10-20%) to leave the product as a solid (1.12 g

56%). LC/MS method C: R, = 2.32 min.

Syunthesis  of  tert-butyl N-{(benzyloxy)carbenyl)-N-(1,1,1-trifluoro-2-methylpropan-2-

f
F;xm\g/o

A solution of benzyl (1,1, 1-trifluoro-2-methvipropan-2-yhcarbamate (1.1 g, 4.2 mmol)

&

yvhglycinate

anthydrous tetrahydrofruan (40 rol) under nitrogen atmuosphere 10 an ice bath was weated with 2
solution of hthium hexamethvidisidylamide (1.0 M in etrahydrofruan, 5.0 mi, 5.0 mmol)
dropwise over |5 pinutes. The maxture stirred 30 roioutes then [-bromo tert-butylacetate (1.2 g,
6.3 mmol, 0.95 ml) was added and the mixture warmed to 20 °C over 2 hours. Stirring continued
for an addinonal 72 houvrs. The reaction mixture was reated with saturated agueous ammoniom
chloride (5 ml} and stirred 30 mins. Approximately 75% of the solvents were evaporated and the
remainder was treated with ethyl acetate (30 mil). The nuxture was washed with water (25 mi) and
brine {25 ml). The organic phase was dried {MgS0,) and evaporated. The crude prodoct was
purified by silica gel chromatography cluting with a gradient of ethyl acetate 1n hexanes (0-30%)
to leave the product as an impure mixture (600 mg) which was further purified by reverse phase
HPLC to leave the product as an oil (165 mg, 10.5%). LC/MS method Ad R, = 6.57 min.

Synthesis of N-{{benzyloxyjcarbonyl-N-(1,1,1-trifluoro-2-methylpropan-2-yhglycine

OH

A solstion of tert-butyl  N-({bemzyloxy)carbonyh-N-(1, 1, 1-trifluoro-2-methyipropan-2-

yhglycinate (160 mg, .43 munol) in TFA (2 ml) and DCM (2 mi) was stirred 2 howrs then
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evaporated. The residue was dissolved in toluene (5 mil) and evaporated (repeated 2X) to leave
132 mg (97%). LC/MS maethod A: R, = 4.87 yuin.
Syathesis of benzyl (2-(methyl(2~-0x0-2-{(6-(trifluoromethoxy)benzo|dithiazol-2-

vhamino)ethyDamino)-2-oxceethy(1,1,1-triflucro-2-methylpropan-2-yhcarbamate

CF,

A solution of  2-(methylamino)-N-{6-(trifluoromethoxybenzo{d|thiazol-2-yhacetamide
monchydrochloride (150 mg, 0.43 mmol), N-{{(benzvioxyicarbonyl)-N-(1,1,-trifluoro-2-
methylpropan-2-yhglycine (130 mg, 0.41 mmol) and N,N-diisopropylethylamine (120 mg, .90
mmol, 160 ph in N N-dimethylformamide (2 ml) was weated with 1-{Bis{dimethylamino)
roethylene}- 1H-1,2,3-triazolof4,5-b]pyridinum 3-oxid hexafluorophosphate (170 mg, 0.45 mmol)
and stirred 18 hours. The mixwre was diluted with ethyl acetate (50 ml), washed with water (25
rob}, IN HCI (25 b and brige (25 mi}). The organic phase was dried (MgS0,) and evaporated and
the crude product was purified by chromatography on silica gel eluted with a gradieat of ethyl
acetate in hexanes (20%-70%) to leave the pore product as a gum (188 mg, 76%)}. LC/MS method
AR, = 6.28 min., (M+H)" = 608.

Synthesis of Ne-methyl-N-{2-0x0-2-{{&-(triflucromethoxy benzold]ibiazol-2-vi)aminolethyl})-2-

{(1,1,1-trifluoro-2-methylpropan-2-yDaminojacetamide

TN
FSCON c

A solution of benzyl (2-(methyl(2-ox0-2-((6-(rifluoromethoxyhenzold]thiazol-2-
vhamino)ethyhamine)-2-oxoethy)(1, 1,1 -influoro-2-methylpropan-2-vhcarbamate (180 mg, (.30
ramol) in concentrated hydrobromic acid 10 acetic acid (4 ml) stirred for 2 b and a precipitate has
formed. The reaction mixture was diluted with ethyl acetate (50 ml) and washed with aqueous

saturated sodinm bicarbonate solution (200 ml). The organic phase was dried (MgSQ,) and
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evaporated to a solid. Dissolved in 1,4-dioxane (4 mi) and treated with 4N HCV1 4-dioxane. The
product hydrochloride salt precipitated and was collected on a medimmu glass frit, washed with
dioxne and dichloromethane, and dried under vacnum to leave the product as a white powder (130
g, 83%). LO/MS method A: R, = 4.45 min., (M+H)" = 473.

Example 186G: Synthesis of 2-(2-oxopiperazin-i-yh-N-(6-(irvifluoromethoxy)benzo [djthiazol-

2-yh

N 0!
=
F,CO S

A solution of G-{rifluoromethoxy)benzofd]thiazol-2-amine (150 mg, 0.64 muuol), 2-(4-{teri-
butoxycarbonyl)-2-oxopiperazin-1-yhacetic  acid (232 mg, 090 mmoly and N-
hydroxybenzotriazole (122 mg, 0.90 mmol) in N N-dimethylformamide (€.75 mi) was treated
with 1-ethyl-3-(3-dimethylaminopropyDcarbodiimide (173 mg, £.90 ramol) and stirred 18 hours.
The nuxtore was diloted with ethyl acetate (25 mi)} and washed with 0.3N HCE (25 md) and
satrated aqueous soditim bicarbonate solution (25 ml). The organic phase was dried (MgSOy)
and evaporated and the crude product was purified by silica gel chiromatography ehited with a
gradient of ethyl acetate in hexanes (0-100%) to leave the pure product which was dissolved in
cthyl acetate {4 ml) and 4N HCI/1 4-dioxane (6 ml). The mixture stood for 3 hours and the
precipitaie was filtered, washed (ethyl acetate) and dries to leave the product as a white powder
(98 mg, 37%). LOC/MS method A: B, = 3.60 min., (M+H) = 375.

Example 187: Synthesis of (8)-MN-methyl-N-(2-0x0-2-((6-(trifluoromethoxy)benzold] thiazol-2-

HN
L)
\ ;—NH
o Nl
N o> O
H—NH
F,CO 3

vhamino)ethyDpiperazine-2-carboxamide
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A solution of  2-(methylamino)-N-(6-(riflucromethoxy)benzo{djthiazol-2-yhacetamide
monohydrochloride (100 mg, 0293 mmol), (5)-1.4-bis(tert-butoxycarbonybipiperazine-2-
carboxylic acid (135 mg, 0.4] mmol), N-hydroxybenzotriazole (55 mg, 0.41 mmol) and
tiethylamine (33 mg, 0.32 ramol) in N, N-dimethyiformamide (0.50 mol) was treated with 1-ethyl-
3-(3-dimethylaminopropybicarbodiimide (79 myg, .41 mmol) and stured 18 howrs. The mixture
was diluted with ethyl acetate (25 mi) and washed with 0.5N HCI (25 mi) and saturated aqueous
sodium bicarbonaie sohution (25 mi). The organic phase was dried (MgSO.) and evaporated and
the crude product was purified by silica gel chromatography cluted with a gradient of ethyl
acetate in hexanes (20-80%) io leave the pure product (120 mg) which was dissolved in ethyl
acetate (3 mi) and 4N HCV1 4-dioxane {4 mi). The nikture sicod for 3 hours and the precipitate
was filtered, washed (ethy! acetate) and dries to leave the product as a white powder (65 mg,
45%). LU/MS method Ar R, = 3.39 min., (M+H) = 418,

Example 188: Synthesis of (B)-MN-methyi-N-(Z2-0x0-2-{(6-(frifiuoromethoxybenzold] thiazol-

HNW
\ NH
Q N

jousy
F,CO ©TS

(R)-N-methyl-N-(2-0x0-2-({(6-(riflucromethoxy henzo[djthiazol-2-vhamino)ethvl) piperazine-2-

2-yhamino)ethylpiperazine-2-carboxamide

carboxamide was prepared according to the procedure of exarople 187 from 2-(methylamino}-N-
(6-(mfluoromethoxytbenzo{dthiazol-2-yhacetamide monohydrochloride (100 mg, 0.293 mmol)
and (R)-1,4-bis(tert-butoxyearbonyhpiperanne-2-carhoxyhic acid on the saroe scale as example
187 to provide 60 mg (42%). LC/MS method A: R, = 3.39 min., (M+H)" = 418.
Example  189:  Synthesis  of Benzyl  (2-(({(6-(rifluoromethoxyibenzo{dithiazoel-2-
vi)earbamoyljoxyiethylcarbamate

O~-CF4

o s+
H j e
OTN\/\OJ\ I



10

20

25

To a solation of benzyl 2-hydroxyethylcarbamate (98 mg, 0.5 mwnol) in chloroform: (1.0 ml) was
added triphosgene (60 mg, 0.2 mumol). The mixtre was stired at 20 °C for 18 hours, then
concentrated and dried vnder vacuum. The residue was disolved in chloroform (1.0 ml) and was
added to a mixture of 6-(trifluoromethoxy)benzol[djthiazol-2-amine (117 mg, 0.5 mmeol) and
triethylamine (0.1 mb) in chloroform (2 mL). The resulting mixmre was stirred at 20 °C for 18
hours. The mixture was concentrated and the residue was purified by reverse phase HPLC to give
the desired product. Yield = S4mg (24%). LC/MS method A: R, = 3.87 min., (M+Na) = 473,

Example 190:  Synthesis  of Z-aminoethyl (S-(rifluoromethoxy)benzo[dlthiazol-2-

yvhearbamate

L\D---- RPN
iy

To a solution of benzyl (2«{{(6-{ifluoromethoxyibenzo[d]thiazol-2-ylicarbamoyhoxy)
ethyhearbamate (32.7 mg, 0.072 nuuol) mn isopropanof (3 mb} was added HBr in acetic acid
{33%, 0.3 mL). The mixture was heated at 50 °C for overnight, and then concentrated. The residue
was purified by reversed HPLC to give the desired product as TFA salt. Yield = 28.8 mg (92%).
LC/MS method A: R, = 3.74 min., (M+H) = 322

Example 191: Synthesis of Benzyl ethyl{(2-(((6-(trifluoromethoxy)benzofdithiazol-2-

yhcarbamoyhoxy)ethyDcarbamate

Benzyl ethyl(2-(((6-(uwifleoromethoxyybenzoldjthiazol-2-yhcarbamoyhoxyethyl) carharate was
prepared according to the procedure of example 189 at the same scale from 6-
(rifluoromethoxyYbenzofd]thiazol-2-ammine and benzyl ethyl 2-hydroxyethylcarbamate. Yield =
23 mg (9.5 %). LC/MS method Ar R, = 5.99 min., (M+H) = 434,

Example 192: Synthesis of 2-{Ethylamino jethyl (6-(irifluoromethoxyibenzof{dithiazol-2-

yhicarbamate
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Fc § j\ H
0P ey

2«(Ethylaminojethyl  {(&-{trifhioromethoxy)benzofd]thiazol-2-yhcarbamate.  was  prepared
according to the procedore of example 190 at the same scale from benzyl ethyl(2-((¢6-
(rifluoromethoxyybenzofd]thiazol-2-ylcarbamoyijoxyjethyhearbamate (18 mg, 0.037 mmol).
Yield = 9.5 mg (58%). LC/MS method A: R, = 3.89 min., (M+H)" = 350,

Example 193: Synthesis of Benzyl wmethyl(2-(((6-(trifluoromethoxybenzofdithiazol-2-

yhcarbamoyhoxy)ethyDcarbamate

Benzyl  methyl2-(({6-{rifluorcmethoxybenzo{djthiazol-2-yhearbamoyijoxyjethylhy  carbamate
was prepared according to the procedore of example 189 at the same scale from 6-
(rifheoromethoxybenzofd]thiszol-2-amne and benzyl methyl 2-hydroxyethylcarbamate. Yield =
36 mg (15 %). LC/MS method A: R, = 5.98 min., (M+H) = 470.26.

Example 194: Synthesis of 2-(Methyviaminoethyl (¢-(irifluoromethoxy)benzoldithiazol -2-

yhicarbamate

2-(Methylamino)ethyl (6-{mflucromethoxyibenzo|djthiazol-2- yhicarbamate was prepared
according to the procedure of example 190 from benzyl methyl{2-({{6-(triflooromethoxy benzo{d]
thiazol-2-yhearbamoyDoxyethybcarbamate (18 mg, 0.037 mmol). Yield = 19 mg (69%). LC/MS
method A: R, = 3.80 min., M+H)" = 336.06.

Example 195: Synthesis of Benzyl isopropyl(2-(({6-(irifluoromethoxybenzo[d]thiazol-2-

vi)earbamoyljoxyiethylcarbamate
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_ ) N \T/Q\//\N/j\

N O
S E S
-

Benzyl isopropyl(2-(({6-(tifluoromethoxyybenzo[djthiazol-2-yhcarbamoylioxylethyl} carbamate
was prepared according to the procedure of example 189 at the same scale from 6-
(trifluoromethoxy)benzo|{d]thiazol-2-amine and benzyl isopropyl 2-hydroxyethylcarbamate.
Yield = 51 mg (21 %). LO/MS method Az R, = 6.79 min., (M+Na)'= 520.12.

Example 196: Synthesis of 2-(Isopropylaminojethyl (6-(frifluoromethoxy)benzold] thiazol-2-

vhcarbamate

2-(Jsopropylaminoethyl  (6-(mifluoromethoxy)benzo[djthiazol-2-yDcarbaroate  was  prepared
according to the procedure and same scale as example 190 from benzyl isopropyl(2-(({6-
(riffuoromethoxy)benzo{d]thiazol-2-yhcarbamoyhoxyjethyl) carbamate. Yield = 26 myg {(62%).
LC/MS method A: R, = 3.96 min., (M+H) = 364.

Example 197:  Synthesis  of  (S-methyl-2-ox0-1,3-dioxel-d-yhimethyl  (S-(irifluors

methoxyibenzo{dithiazol-2-yhcarbamate

O 20
-0

O
0 New 2 O
—gi\z-{’ O EFs
el .

{5-methyi-2-oxo-1,3-dioxol-4-yhmethyi {5-{trifluoromethoxyibenzofdjthiazol-2-ylicarbamate
was prepared according to the procedure of example 189 at the same scale from 6-
(rifluoromethoxy)benzofd]thiazol-2Z-amine  and  4-(hydroxymethyl)-5-methyl-1,3-dioxol-2-one.

Yield = 10 mg (5 %). LC/MS method A: B, = 5.67 min.
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Example 198: Synthesis of 4-amino-2,2-dimethyl-N-(6-(friflucromethoxy)benzold] thiazol-2-
yhbutanamide

NH,
3
e S
FiC \[:::[:Qr—NH
N

4-Amino-2,2-dimethyl-N-(6-(trifluoromethoxy)benzo[d]thiazol-2-yhbutanamide was  prepared
according to the procedure of example 147 from Z2-amino-6-(trifluoromethoxy) benzimidazole
(0.10
Boc protected intermediate 138 mg (72%). LC/MS method A: R, = 6,43 min., purnity > 90%,
(M+H)" = 448. Yield for final product (111 mg, 100%, 72% overall). LC/MS method A: R, = 4.03
min., (M+H)" = 348,

2, .43 nunol) and N-Boc 4-amino-2,2-dimethylbutanoic acid (0.15 g, 0.64 mmeol). Yield for

&

Example 199: Synthesis of (5)-2-aming-N1,ME-bis(6-(trifluoromethoxyibenzofd] thiazol-2-
yhpentanediamide

CF: CFy
(3 0 o) i

O@[h%ﬁw—{a

(S1-2-amino-N1,N5-bis(6-(trifluoromethoxyibenzo|djthiazol-2-yhpemanedianide was prepared
according to the procedore of example 147 from 2-amino-6-(rifluoromethoxy) benzimidazole
{117 mg, 0.5 munoly and N-Boc (S)-2-aminopentanedioic acid (62 mg, 0.25 mmol). Yield for Boc
protected intermediate 42 mg (25%). LC/MES method A: R, = 5.72 min., purity > 90%, (M+H)" =
679. Yield for final product (17 mg, 40%, 10% overall). LC/MS method A: R, = 4.99 min,,
(M+H)Y = 380.

Example 200: Synthesis of 2-{dimethylamine)-N-{6-(triflucromethoxy)benzo[d]thiszol-2-

yhacetamide

2-{dimethylarmao)-N-(6-(wrifluoromethoxybenzoidjthiazol-2-yl) was prepared according to the

procedure of example 147 from 2-amino-6-(trifluoromethoxy) bepzirmdazole (117 mg, 0.5 mmol)



and 2-(dimethylamino)acetic acid (58 mg, 0.75 mmol). Yield = 200 mg (93%). LC/MS method A:
R, = 3.35 min., purity > 90%, (M+H)" = 320,

Example 201: Synthesis of 1,3-bis(6-(triffuoromethoxy)benzold]thiazol-2-ylurea

NH
o N}rs
O/CFa
mixture of 2-amino-0-(triffluoromethoxy) benziniidazole (936 g, 4.0 mmol) and iphosgene
(593 mg, 2.0 mmol} in chloroform (10 mL) was heated to 60 °C for 18 hours. The solid was
filtered off (unreacted rifuzole) and filtrate was diluted with ethyl acetate (S0 ml), washed with 1N
HCL (25 ml), saturated agueons NaHCO; (25 mb) and brine (25 ml), dried over MgSQ, and
concentrated to give the 1socyamde intermediate. Yield = 375 rog (36%). LO/MS method At R, =
10 6.4 1min., purity > 90%, (M+H) = 261.19. A mixture of the isocyanide (26 mg, 0.1 mmol) and 2-
amiino-6-(triffuoromethoxy} benzimidazole (23 mg, 0.1 mmol) in 2-botanone (0.5 mL) was stirred
at 60 °C for 72 howrs. The rmxtore was concentrated and the residue was stirred in maethylene
chloride for 20minutes, the solid was collected, washed with methylene chloride and dried wnder
vacoum. Yield = 23 mg (46%). LC/MS method A: R, = 6.90 min., (M+H)" = 486.

15 Example 202: Synthesis of Benzyl 2-(2-{[(lert-butoxyjcarbonyilamine}acetamido) acetate.
Q =/ I
BQCHN\/L!\N/YQ SN
H O

A soluuon of (fert-butyloxycarbonyliglycine (0.39 g 2.3 mmol), gheine benzyl ester
hydrochloride (0.50 g, 2.5 mmol) and triethylamine (0.51 g, 5.0 mmol, 0.70 ml) in NN-
dimethylformamide (10 mi) was treated with N-[(Dimethylamino)-1H-1,2 3-triazolo-{4,5-
20 blpyridin-1-ylimethylene]-N-methylmethanaminium hexafluorophosphate N-oxide (0.95 g, 2.5
mnwol) and stirred 18 hours. The mixture was dituted with cthyl acetate (75 mi) and washed with
1IN HCI (30 m1), water (50 ml), 1M sodium carbonate solution (50 mi), water (50 ml) and brine
(25 mb). The organic phase was dried (MgS0,) and evaporated to leave benzyl 2-(2-{[(tert-
butoxy)earhonyl] amino facetamido) acetate as a waxy solid (800 mg, 99%). LC/MS method A R,

25
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= 4.30 min., (M+H)" = 323, 'H-NMR (CDCl): 8 = 7.36 (s, 5H), 6.55 (bs, 1H), 5.20 (s, 2H}, 5.09
(bs, 1FD), 4.11 (d, J=5.2 Hz, 2H), 3.86 (d, J=5.8 Hz, 2H), 1.46 (s, 9FD).

Example 203: Synothesis of 2-(2-{[(fert-Butoxy jearbonyljamine Jacetamidojacetic acid.
9
BocHN. I\ N /\]/O H
.

Benzyl  2-(2-{{(fert-butoxy)carbonyl]amino jacetamidojacetate (790 mg, 2.4 mmol) was
hydrogenated at one atmosphere hydrogen pressure over 10% P/C (100 mg) in methanol (25 mi)
for 18 h. The catalyst was filtered over celite, washed with methanol (2 X 5 ml) and the filtrate
evaporated under reduced pressure to leave 2-(2-{[{ferr-butoxy)carbonyljammne facetanndo}acetic
acid as a solid (555 myg, 100%). H-NMR (CD:00): § = 3.92 (s, 28), 3.75 (s, 2HD, 1.45 (s, 9H).

Example 204: Synthesis of 2-Amino-N-{[methyi({[6-(tirifluoromethoxy)-1.3-benzo thiazol-2-

vijcarbamoylimethyl)carbamoylimethyl lacetaniide.
HoN._ M N ‘
g A

H 3 H

A solption  of  2-(methylamino)-N-[6-(inflooromethoxy)-1,3-benzothiazol-2-yljacetamide
dihydrochlonide (40 mg, 0.11 mmol}, {ferr-butyloxycarbonylglyveylglycine (28 mg, 0.12 mmol)
and triethylamine (33 mg, 0.33 mmol, 46 ul) in N N-dimethylformammide (I ml) was treated with
N-[(Dimethylamino)-1H-1,2,3-triazolo-[4.5-b]pyridin-1-yImethylene]-N-methylmethanaminium
hexaffuorophosphate N-oxide (44 g, 0.12 munol) and the mixture was stirred for 18 hours. The
mixture was then purified by RPHPLC without a workup procedure (method B) and the product
fractions were combined, treated with saturated agueous sodium bicarbonate solution (50 mi) and
extracted with ethyl acetate (2 X 25 mi). The combined organic phases were washed with brine (2
X 25 mb), dried (MgSQy) and evaporaied under reduced pressure to leave a solid (34 mg, 60%).
LC/MS method A: R, = 4.86 min., (M+H)" = 520.

The solid was dissolved in methylene chloride (1 ml) and withioroacenc acid (1 md) and allowed
to stand for 2 hours. The solvents were evaporated and the residue was dissolved in water (25 mol)
and lIyophilized to leave Z-amuno-N-{[methyi({[6-(inflooromethoxy)-1,3-benzothiazol-2-

vljcarbamoy! }methyl) carbamoyljmethyl bacetamide as a light yellow powder wrifluorcacetic acid
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salt (40 g, 60% over two steps). LO/MS method A: R, = 3.69 min., (M+H)™ = 420. "H-NMR
{(CD,0DY: &= 7.84 (d, J=1.8 Hz, 1H), 3:1 conformers at 7.78 and 7.80 (4, J=8.8 Hz, 1H), 7.35
(dd, J=R.8 Hz, J=1.8 He, 1H), 3:1 conformers at 4.45 and 4.38 (s, 2 H), 3:1 conformers at 4.28
and 4.15 (s, ZHD), 3.75 (s, ZH), 3:1 conformers at 3.20 and 3.02 (s, 3H).

Example 205: Synthesis of Benzyl 2-{{{feri-butoxy)carbonyll(oxan-4d-yhamino lacetiate,

OYO?
Nv/’J\O N
Sasae

A soluation of 4-aminotetrahydropyran (0.46 g, 4.6 mumol) in tetrahydrofuran (10 mi) was treated
with triethylamine (0.59 g. 5.8 mmol, 0.80 ml) and bromobenzylacetate (1.3 g, 5.8 mmol, 0.91
mi} and stirred for 24 hours. fers-butyloxycarbonyl anhydride (1.0 g, 4.6 mmol) was added and
the mixtore stirred for 72 hours. The mixture was diluted with ethyl acetate (50 mi) and 1N HCI
(50 ml) and separated. The organic layer was washed with water (30 mld), dried (MgS0,) and
evaporated to leave benzyl 2-{[{tfert-butoxyicarbonvl}(oxan-4-vl)amino bacetate as a solid (0.80 g,
50%). LO/MS method A: R, = 5.43 min., (M+H)" = 250 (M+H" - 100, (t-butyioxcarbonyl}). 'H-
NMR (CDCly: 8= 7.35 (s, 5H), 5.16 (s, 2H), 4.25-4.40 (m, 1H}, 3.90-4.01 {m, 2H), 3.84 (s, 2H),
3.44 (t, 2H, /=11.7 Hz}, 1.33-1.73 (mm, 13H).

Example 206: Synthesis of 2-{[{¢erf-Butoxy)carbonyll(oxan-4-yl)aminelacetic acid.

é\{;,o o)
O~

A solution of 2-{[(fert-butoxy)carbonyll{oxan-4-yl)aminotacetate {(0.80 g, 2.3 mmol) was
hydrogenated at 1 atmosphere hydrogen pressure over 5% Pd/C (100 mg) in methanol (25 mi) for
2 hours. The mixture was filtered over celite, washed with methanol (2 X 5 mi} and concentrated

to vield 2-{ [(ters-butoxy)carhonyl(oxan-4-yDarino Jacetic acid as a solid (0.61 g, 100%). '"H-
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NMR (CD(C1,): & = conformers at 4.25-4.40 and 3.60-3.80 (m, 1H), 3.80-4.05 (m, 4H), 3.45 (1,
J=14.3 Hz, 2H), 1.50-1.95 (1n, 4H), 1.45 (s, 9H).
Example 207: Synthesis of fert-Budyl N-{{methyl{{{6-(trifluoromethoxy)-1,3-benzothiazol-2-

yijcarbamoylimethylcarbamoylimethyl}-N-{oxan-4-yhcarbamate.

Q 0

Ve
T E?"W\“/
O - 0 N‘OCFg

A solution of 2-{|{tert-hutoxycarbonyl}{oxan-4-yhaminolaceuc acid (52 mg, 0.15 mmol), 2-
{methylarmno)-N-[6-(riflacromethoxy)- |,3-benzothiazol-2-yljacetamide dibydeochloride (50 mg,
0.13 mmel) and N, N-ditsopropylethylamine (50 mg, 039 mmol, 70 ubh in N)N-
dimethylformammde (I ml) was treated with N-{(Dimethylanminoe)-1H-1,2,3-wiazolo-{4,5-
bipyridin-1-yimethylene]-N-methylmethapaminiim hexafhiorophosphate N-oxide (57 mg, (.15
mmol) and the mixture stirred for 18 hours. The product mixture was purified by reversed phase
HPLC (RPHPLC, method B) without a workup to yield 66 mg (93%) of tert-butyl N-
{{methyi{{ [6-(triflooromethoxy)-1,3-benzothiazol-2-yljcarbamoyl jmethyDearbamoyvl jmethyl }-N-
{oxan-4-yi)carbamate as a solid. LC/MS method A R, = 5.46 min., (M+H)" = 547.

Example 208: Synthesis of MN-Methyl-2-[{(oxan-4-yiamino]-N-{{{é~{irilluoromethoxy)-1,3-

benzothiazoi-2-yljcarbamoyl jmethybacetamide.

H\/i H
N N/\T/N\ﬁ,s .
O e NOCF—'3

A sofution of tert-butyl N-{[methyl{({ [6-(trifivoromethoxy-1,3-benzothiazol-2-
vijcarbamoylmethyhearbamoyiimethyl } -N-(oxan-4-yljcarbamate (66 mg) in 1, 4-dioxane (2 ml)
was treated with 4N HCH in 1,4-dioxane (2 it} and the mixture stirred for 2 hours. The product
precipitated as a fine white powder which was collected by filiration, washed with dioxane and
ether, and dried to vyield 56 mg (83%) of N-methyl-2-[{oxan-4-vlyamino]-N-({[6-

(trifluoromethoxy)-1,3-benzothiazol-2-yljcarbamoyl jmethyl)acetamide dihydrochloride salt.
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LO/MS method A: B, = 3.89 min., (M+H) = 447, 'H-NMR (CD,0D): 8= 7.85(d, § = 1.5 Hz,
1H), 3:1 conformers at 7.81 and 7.80 (4, J=9.1 Hz, 1H), 7.36 (dd, J=9.1 Hz and J=1.5 Hz, 1H),
4.44 (s, 2H), 3:1 conformers at 4.24 and 4.10 (s, 2H), 4.02 (dd, j=12.0 Hz, /=6.5 Hz, 2H), 3.35-
3.80 (m, 3H), 3:1 conformers at 3.18 and 3.04 (s, 3H), 2.20-2.10 (m, 2H), 1.70 (ddd, J=17.0,
J=12.4 Hz, J=5.0 Hz, 2H).

Example 209: Synthesis of fers-Butyl  3-{[2-(benzyloxy)-2-oxoethyl}{ (tert-butoxy)

carbonyljaminojazetidine-1-carboxylate.

~

Q.0
“j/ 0
VN\/[LO/\l N

Tert-Butyl 3-{[2-(benzyloxy)-2-oxoethyl]{{tert-butoxy) carbonyljamine }azetidine- 1-carboxylate
was prepared according to the procedure for Example 205 from fer-butyl 3-aminoazetidine-1-
carboxylate. (0.82 g, 42%). LC/MS method A: R, = 6.08 min., (M+Na)™ = 423. "H-NMR (CDCL):
8= 7.36 (s, 5H), 5.17 (s, 2H), conformers at 4.90-4.50 and 4.35-4.50 (m, 1H), 3.80-4.20 (m, 6H),
3.84 (s, 2H}, 1.33-1.53 (m, 18H).

Example 210: Synthesis of 2-{{{(zerf-Butoxyjcarbonyi{{1-[{fert-butoxyjcarhonyllazetidin-3-

yihamine jacetic acid.

2-{[(tert-Butoxy)carbonyi({ 1-[(tert-butoxy)icarbonyl jazetidin-3-yl Pamino jacetic acid  was
prepared according to the procedure for Example 206 from 0.82 g (2.0 momol) of ters-butyt 3-{[2-
{benzyloxy)-2-oxoethyl][{fert-butoxyycarbonyl ]Janino tazetidine- 1 -carboxylate (0.64 g, 97%). -
NMR (CDCL): 8 = conformers at 4.93-5.02 and 4.45-4.53 (m, 1H), 3.83-4.22 (m, 6H), 1.44 (s,
18H).
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Example 211: Synthesis of  tert-Butyl 3-{{{tert-butoxyjcarbonyl({ [methyi({[6-
(trifluoromethoxy)-1,3-benzothiazol-2-

yilcarbamoyi jmethyljcarbamoylimethyl ) aminojazetidine -1-carboxylate.

Tert-Butyl 3-{{{tert-botoxycarbonyl [{ { [methyi({ [6-(tifluoromethoxy)- 1, 3-benzothiazol-2-
vijcarbamoylt }methyDcarbamoylimethyl D laminoazetidine  -l-carboxylate  was  prepared

according to the procedure for Example 207 from  2-{{{feri-butoxy)carbonyl]{ {1-{{sers-
butoxyycarbonyl}azetidin-3-yi | )Jamino }acetic acid and 2-(methylamino}-N-{6-(trifluoromethoxy)-
1,3-benzothiazol-2-yljacetamide dihydrochlonide (75 mg 94%). LC/MS method A: R, = 6.01
min., (M+H)" = 618. NMR7?

Example 212: Synthesis of 2-[{Azetidin-3-yDamino-N-methyl-N-({[é~{trifluoromethoxy}-1,3-

benzothiazoi-2-yljcarbamoyl jmethybacetamide.

(]
=] H
N N
N ] NQCF3

2-{{ Azetidin-3-yDamino}-N-methyl-N-( { [6-(iriflporomethoxy-1,3-benzothiazol-2-

vljcarbamoyl methyDacetamide was prepared according to the procedure for Example 208 from
reri-butyl 3-{ [{(rert-butoxyicarbonyi}i { {methyl{{ [6-{triflucromethoxy}-1,3-benzothiazol-2-y1]
carbamoyl i methyl) carbarmoyljmethyl D amino} azetidine-1-carboxylate (73 mg) w yield 43 mg
(63%) of 2-[(azetidin-3-yhamino]-N-methyl-N-({ [6-(triflaoromethoxy)-1,3-benzothiazol-2-
gl]carbamoyl bmethyl) acetamide as a white powder. LC/MS method A: "H-NMR (CD:;0D): § =
785 (4, J=1.3 Hz, 1H), 3:1 conformers at 7.81 and 7.80 (d, J=8.8 Hz, 1H), 7.35 (dd, /=8.8 Hz and
J=1.5 Hz, 1H), 4.20-4.60 (m, 9H), 3:1 conformers at 3.21 and 3.18 (s, 3H).

Example 213: Syuthesis of tert-Butyl 4-{[2-(benzyloxy)-2-oxoethyl}i {fert-

butoxy)carbonyllamino jpiperidine-i-carboxylate.
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Tert-Butyl 4-{[2-(benzyloxy)-2-oxoethyl]{{tert-butoxy)carbonyljamino | piperidine- 1 -carboxylate
was prepared according to the procedure for Example 205 from tert-butyl 4-aminopiperidine-1-
carboxylate. Left tert-butyl 4-{[2~(benzyloxy)-2-oxocthyl]{(fert-
butoxy)carboayljamino }pipendine-1-carboxylate (1.3 g, 63%). LEC/MS method A R, = 5.43 min.,
(M+Na)" = 471. "H-NMR (CDCh): 8 = 7.36 (s, 5H), 5.15 (s, 2H), 4.10-4.30 (m, 3H), conformers
at 3.94 and 3.80 (s, 2H), 2.65-2.20 (m, 2H), 1.70-1.78 (m, 2H), conformers at 1.35-1.45 (s, 18H).

Example 214: Synthesis of 2-{{(fert-Batoxy)earbony(J({1-[{feri-butoxy jcarbonyl] piperidin-4-

vi}yamine tacetic acid.

O\?{,O o
O/ N \/l\ OH
>;/OT N
O
2-{[(tert-Butoxy)carbonyil({ I-[(tert-butoxyicarbonyl]  piperidin-4-yl}jaminolacetic acid  was

prepared according to the procedure for Example 206 from tert-butyl 4-{{2-(henzyloxy)-2-
oxoethyl}f{rers-butoxyearbonyijamino dpiperidine--carboxylate (1.3 g, 2.9 mmol} to provide 2-
{[{ierr-buioxy)carbonyij{{ 1-[(rerr-butoxyicarbonylpiperidin-4-yl Damsno tacetic  acd (1.0 g,
96%) as a solid. 'H-NMR (CDChL): 8 = 4.10-4.32 (m, 3H), 3.78-3.95 (m, 2H), 2.65-2.81 (m, 2H),
1.75 (d, J=10.3 Hz, 2H), 1.52 (bs, 20H)}.

Example  215:  Synthesis  of  fert-Budyl  4-{{{fert-butoxyicarbonyiH{{{methyi({[6-
{trifluoromethoxy}-1,3-benzothiazol-2-vijcarhamoyl lmethylcarbamoylJmethyl Hamino

piperidine-1-carboxylate.
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O

Tert-Butyl 4-{ [(tert-butoxycarbonyl [{ { [methyl{{{6-(trifluoromethoxy)-1,3-benzothiazol-2-
vilcarbamoyl hraethylcarbamovlimethyl }Jamino}l  piperidine-1-carboxylate  was  prepared
according to the procedure for Example 207 from 2-{[{fert-butoxy)carbonyl]({1-[(tert-
butoxyearhonyl]piperidin-4-yi } Jamino facetic acid and 2-(methylamino}-N-[6-
(trifluoromethoxy)-1,3-benzothiazol-2-yljacetamide dihydrochloride to yield 82 mg (98%) of tert-
butyl 4-{[(tert-brtoxy)carhonylJ({ [methyi{{ {6-(riffuoromethox v)-1,3-benzothiazol-2-
yijcarbamoyl tmethyhcarbamovljmethyi }amino f pipendine- 1 -carboxylate. LO/MS method A: R,
= 6.20 min, (M+H)" = 646,

Example 216: Synthesis of N-Bethyl-2-[(piperidin-4-yhamino]-N-({[6-(iviflooromethoxy)-1,3-

benzoihigzol-2-yijcarbamoyl }methyiacetamide.

Ho§ H
N\/[LN/\H/N\T\,/S
HIN o w~d Neocr,

N-Bethyl-2-[(piperidin-d-vDhamino-N-({ {6~(triflnoromethoxy)-1,3-benzothiazol-2-

vijcarbamoyl }ethyhacetamide was prepared according to the procedure for Example 208 from
tert-butyl 4-{ [(terr-butoxy)carbonyl J({ [methyl({ [6-(triflaoromethoxy)- 1,3-benzothiazol-2-yi]
carbamoyl joethyhearbamoyi]methyl} jamino} piperidine-1-carboxylate (82 mg) to vicld 57 mg
(79%) of N-methyl-2-[(piperidin-4-yhHamino]-N-{{ [6-(zifluoromethoxy)-1,3-benzothiazol-2-
yllcarbamoyl }raethyhacetarnide as a white powder. LC/MS method A: R, = 3.47 min., (M+H) =
447. "H-NMR (CD:0D): & = 7.85 (4, J=2.0 Hz, 1H), 3:1 conformers at 7.81 and 7.80 (d, J=8.8
Hz, 1H), 7.36 (dd, /=88 Hz and J=2.0 Hz, 1H), 3:1 conformers at 4.45 and 4.47 (¢, 2H), 3:1
conformers at 4.32 and 4.18 (s, 2H), 3.50-3.61 {(m, 3H), 3:1 conformers at 3.20 and 3.05 (5, 3H),
3.12 (ddd, /=132 Hz, J=13.2 Hz, J=3.0 Hz, 2H), 2.42 (d, J=13.2 Hz, 2H), 1.95 (ddd, /=20.1 Hz,
J=13.2 Hz, /=4.1 Hz, 2H).
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Example 217: Synthesis of 2-[N-Methvl-2-(morpholin-4-yhacetamido]-N-{6-(trifluoromethoxy)-
i,3-benzothiazol-2-yljacetamide.

0
i H .
o N-‘» OCF;

A solotion of 2-(morpholin-d-yhaceuc acid (50 mg, 0.34 mmol), 2-(methylamino)-N-{6-
{inflooromethoxy)-1,3-benzothiazol-2-yijacetamide dihydrochloride (106 mg, 0.31 mmol) and
DIPEA (88 mg, (.64 nunol, 122 ub) in N, N-dimethy! formamide (2 ml) was weated with N-
[(Dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1 -yimethylenej-N-methylmethanamininm
hexaffuorophosphate N-oxide (129 mg, .34 mmol) and stirred for 72 hours. The mixture was
purified by RPHPLC (method B) and the product fractions were combined and lyophilized to
feave  2-[N-methyl-2-(morpholin-4-yDacetamido]-N-[6-(trifluoromethoxy)-1,3-benzothiazol-2-
vilacetamide as a white powder (92 mg, 54%). LC/MS method A: R, = 3.87 min., (M+H)™ = 433.
‘H-NMR (CD;0D): 8 = 7.85 (d, J=1.2 Hz, 1H), 3:1 conformers at 7.81 and 7.99 (d, /=9.0 Hz,
1H), 7.36 (dd, J=9.0 Hz, J=1.2 Hz, 1H), 3:1 conformers at 4.44 and 4.41 (s, 2H), 3:1 conformers
at 4.43 and 4.25 (s, 28, 3.80-4.10 (m, 4H), 3.20-3.60 (m, 4H), 3:1 conformers at 3.16 and 3.05
(s, 3H).
Example 215 Synthesis of 2-{N-Methyl-2-(piperazin-1-yDacetamido]-N-{6-
{trifluoromethoxy)-1,3-benzothiazol-2-yHacetamide.
'O
SN N/\IT,NVS

A solation of 2-{4-[(tert-butoxy)carbonyl]piperazin-1-ylacetic acid (41 mg, 0.17 mmol), 2-
(methylamino)-N-{6-(trifluoromethoxy)-1,3-benzothiazol-2-ylacetamide dihydrochlonde (30 mg,
0.15 mmol) and N N-diisopropylethylamine (22 mg, 0.17 wwmol, 30 ub i NN-
dimethyBormamide (1 mi) was weated with N-[(Dimethylamino)-1H-1,2 3-triazolo-{4,5-
blpyridin-1-yimethylene]-N-methyimethanaminium hexafloorophosphate N-oxide (65 mg, 0.17
mmol) and stirred 3 hours. The mixture was dituted with ethyl acetate (25 nl) and washed with

water {25 ml) and brine {25 ml}. The organic phase was dried (MgS0,) and evaporated. The crude

180
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product was purified by RPHPLC (method B) and the product fractions were combined, treated
with saturated aqueous sodium bicarbonate solution and extracted with ethyl acetate (2 X 50 mi).
The combined organic phases were washed with brine (25 i) and dred (MgSOy). The solvents
were evaporated to leave a colorless glassy solid which was dissolved in dichlororethane and
teifluoroacetic acid (1:1, 3 ml) and allowed to stand for 2 h. The sofvents were evaporated and the
residue was dissolved in water (10 ml) and lyophilized to leave 2-[N-wmethyl-2-(piperazin-|-
vhacetamido}-N-{6-{trifluoromethoxy)-1,3-benzothiazol-2-yijacetanmde as a white powder (74
mg, 75%). LC/MS method A: R, = 3.54 min., (M+H)" = 432 'H-NMR (CDL,OD): 8 = 7.86 (d,
J=10.3 Hz, 1H), 1.1 conformers at 7.81 and 7.99 (d, /=8.8 Hz, 1H), 7.36 (m, 1H), 1.1 conformers
at 4.43 and 4.38 (s, 2H), 1:1 conformers at 3.71 and 3.40 (s, 2H), 3.35-3.39 (u, 2H), 11
conformers at 3.20 and 3.08 (s, 3H), 3.00-3.10 (m, 4H), 2.68-2.75 (m, 2H).
Example 219 Synthesis of Benzyl 2-[(28)-2-{[{tert-butoxy icarbonyl jamino }
propanamidolacetate.
9 7
BQCHN\é/Il\Ef}; SN
= O
Benzyl 2-[(25)-2-{ [{tert-butoxy)carbonyljamino} propanamido]acetat was prepared according to
the procedure for benzyl 2-(2-{[{teri-butoxy)carbonyvilamino tacetamido)acetate from (fert-
butyloxycarbonvl)alanine to leave benzyl 2-[(28)-2-{ {(tert-
butoxy)carboayljamino }propananudo]acetate as a solid. LO/MS method A: R, = 5.38 min.,
(M+H)™ = 337, H-NMR (CDCLY: 8 = 7.36 (s, SH), 6.63 (bs, 1H), 5.20 (s, 2H), 4.94 (bs, 1H}, 4.21
(g, /=70 Hz, 1H), 4.09 (ABq, J=5.3 Hz, 2H), 1.45 (s, 9H), 1.37 (d, /=7.0 Hz, 3H).

Example 220: Synthesis of 2-[(23)-2-{ {{fert-Butoxy)carbonyljamino | propanamidojacetic acid.
O
BockN._AL OH
= O
Benzyl 2-[(25)-2-{[{tert-butoxy)carbonylifarnino} propanarmdojacetat was prepared according to

the procedore for benzyl 2-(2- [[{rers-butoxy earbonyljamino bacetamidolacetate from Benzyl 2-

[{28)-2-{[{rert-butoxy)carbonyl] anino }propanamidojacetate to provide 2-[(28)-2-{{(tert-
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butoxyycarbonyljamino dpropanamido] acetic acid as a solid. TH-NMR (CDClLy): 8 = 4.10 ( g, J=
7.3 Hz, 1H), 3.90 (ABq, J=17.9 Hz, 2H), 1 .44 {5, 9H), 1.32 (d, /=7.0 Hz, 3H).
Example 221: Synthesis of (28)-2-Amino-N-{{methyl{{{&-(irifluoromethoxy)-1,3-benzothiazol-

Z-yllearbamoyllmethyDearbamoylmethyljpropanamide.

(28)-2-Annino-N-{ [ methvl({[6-(rifluoromethoxy)-1,3-benzothiazol-2-ylicarbamoyvl }
methyl)carbamnoyl]methyi }propanamide was prepared according to the procedure for Z-amino-N-
{ [methvi{{ [6-(trifluoromethoxy)-1,3-benzothiazol-2-yl]carbamaoyl fmethyDearbamoyl jmethyl }
acetanuide from (fert-butyloxycarbonylalanyiglycineto provide (25)-2-amino-N-{[methyl{{{6-
{(trifluoromethoxy)-1,3-benzothiazol-2-yljcarbamovi huethylcarbamoyimethyl} propanamide.
LO/MS method A: R, = 3.72 min., (M+H) = 434. 'H-NMR (CD;0D): 8 = 7.84 (d, J=1.8 Hz, IH),
3:1 conformers at 7.78 and 7.80 (4, /=8.7 Hz, 1H), 7.35 (dd, J=8.7 Hz, J=1.3 Hz, 1H), 3:1
conformers at 4.46 and 4.38 (s, 2 H), 4.26 (ABq, J=17.3 Hz, 2H), 4.00 (q, /=7.0 Hz, 1H), 31
conformers at 3.20 and 3.02 (s, 3H), 1.52 (4, J=7.0 Hz, 3H).

Example 222: Synthesis of Bengyl 2-[(28)-2-{[{fert-butoxyicarbonyllamine}-3-phenyl

BocHN._/ :
oC \/LE/\[r e

o
O

propanamidojacetate.

~x

P
Benzyl 2-[(25)-2-{[{teri-hutoxy)carbonyllamino}-3-phenyl propanamidolacetate was prepared
according to the procedure for benzyl 2-(2-{[(tert-butoxy)carbonyljamino jacetamido)acetate
from  {terr-butyloxycarbonylphenvlalanine to  provide benzyl 2-[(28)-2-{{{vert-
butoxy learbonytamino}-3-phenylpropananudojacetate. LO/MS method A: R, = 3.38 min.,
(M+Na)" = 435. 'H-NMR (CDCly): & = 7.18-7.40 (m, 10H), 6.37 (bs, 1H), 5.17 (s, 2H), 4.92 (bs,
1H), 4.03 (ABq. /=185 Hz, /=56 Hz, 1H), (ABq, /=184 Hz, /=5.0 Hz, 1H), 3.10 (doublet of
ABq, J=14.0Hz, J = 6.7 Hz, J = 4.7 Hz, 2H), 1.40 (s, 9H).
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Example 223: Synthesis of 2-[(28)-2-{{{(ferr-Butoxy)carbonyllamine }-3-

phenyipropanamidolacetic acid.

o)
BocHN i OH

\I
P
2-[(258)-2-{ [(tert-Butoxy)carbonyl]amino }-3-phenyipropananxidojacetic  acid  was  prepared
according to the procedure for 2-(2-{[{fert-butoxycarbonyllamino}acetamido)acetic acid from
Benzyl 2-[(2S)-2-{{(tert-outoxy)carbonyljamino }-3-phenvipropanamido]aceiate to provide 2-
[(28)-2-{ [(tert-butoxy)carbonyl Jamino }-3-phenylpropanamido]acetic acid as a solid. 'H-NMR
(CD,0D): 8 = 7.18-7.30 (m, SH), 4.34 (dd, /=97 Hz, J=5.3 Hz, 1H), 391 (s, 2H), 3.17 (dg,
J=13.7 Hz, /=47 Hz, 1H), 2.80 (dd, /=13.7 Hz, J=9.7 Hz, 1H), 1.34 (s, 9H}.
Example 224: Synihesis of (28)-2-Amino-N-{{methyl{ {{&-(trilluoromethoxy}-1,3-benzothiazol-

2-yHcarbamoyl metbyhearbamoymeihyl}-3-phenyipropanamide.

{28)-2-Amino-N-{[roethyl( {[6-(zi{lvoromethoxy}-1,3-benzothiazol-2-

yljcarbamoy! } methylcarbamoyljmethyl }-3-phenylpropananiide was prepared according to the
procedure for 2-anyino-N-{ [methyl{{ [6-(triflucromethoxy}-1,3-benzothiazol-2-
vijcarbamoyl i methylcarbamoviimethyl jacetamide from (tert-
butyloxycarbonylphenylalanylglycine. LO/MS method A: R, = 4.19 min., (M+H)" = 510. 'H-
NMR (CDOD): 8 = 7.85 (bs, 1HD), 3:1 conformers at 7.81 and 7.79 (d, J=7.4 Hz, J=8.8 Hz, 1H),
7.27-7.40 (m, 6H), 3:1 conformers at 4.45 and 4.38 (s, 2 H), 3:1 conformers at 4.22 and 4.10
{ABg, /=173 Hz, /=150 Hz, 2H), 4.15 (obscured dd, 1H), 3.12 (obscured dd, 1H), 3:1
conformers at 3.20 and 3.02 (s, 3H), 3.04 (obscured dd, 1H).

Example 225: Synthesis of Bengyl 2-[(25)-2-{[(fert-butoxycarbonyllamino}-3-methyl

butanamidolacetate.

183
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BocHN.. .
[sle] \;/J\E/‘Y 2o
P O

A soluation of (fert-butyloxycarbonyl)valine succinate ester {(0.71 g, 2.3 mmol) and glycine benzy!
ester hydrochloride (0.50 g, 2.5 mmol) in N N-dimethylformamide (10 mi) was wreated with
tricthylaniine (0.51 g, 5.0 mmol, 0.70 ml) and stirred 18 hours. A white precipitate formed. The
mixture was difuted with ethyl acetate (75 nil) and washed with 1N HCI (50 ml), water (50 mi)
and brine (25 mi). The organic phase was dried (MgSQ0,) and evaporated to leave benzyl 2-[(25)-
2-{[{tert-butoxy)carbonytamino }-3-methylbutanamido]acetate as a waxy solid (829 mg, 100%).
LC/MS method A: R, = 5.03 min., (M+Na)™ = 387. "H-NMR (CDCh): § = 7.36 (s, SH), 6.45 (bs,
1H), 5.19 (s, 2H), 5.00 (bs, 1H), 410 (dd, J=53.3 Bz, J=2.6 Hz, 2H), 3.00 (dd, /=72 Hz, J=5.6 Hz,
1H), 2.15-2.25 (m, 1H), 1.45 {5, OH), .98 (d, /=6.8 Hz, 3H), 0.92 (4, J/=7.]1 Hz, 3H).

Example 226: Synthesis of 2-[(28}-2-{{{tert-ButoxyjearbonylJamino}-3-methyl

butanamido]acelic acid.
©
BocHN ’ H
cC \:/L\N/\\I]/O
z H i
P G

2-{(28)-2-{{{tert-butoxy )carbonyljamine }-3-methylbutananudo]acetate (0.82 g, 2.2 mmol) was
hydrogenolyzed {1 atmosphere hydrogen pressure) in methanol (25 mi) over 5% P&/C (100 mg)
for 18 hours. The catalyst was filtered through a bed of celite, washed with methanol (2 X 5 mi)
and the filtrate was cevaporated under reduced pressure to afford 2-[(25)-2-{{(tert-
butoxyycarbonyllamino }-3-methylbutanamidojacetic acid as a solid (636 mg, 100%). 'H-NMR
{CD0D): 8 = 8.20 (bs, 1H), 3.80-4.03 (m, 3H), 2.00-2.15 (m, 1H), 1.44 (s, 98D, 0.97 (d, J=6.8
Hz, 3H), 0.93 (d, /=6.8 Hz, 3H)}.

Example 227: Synthesis of (25)-2-Amino-3-methyl-N-{{methyl{{{é-{(trifluoromethoxy}-1,3-

henzothiazol-2-yHearbamoylimethyiicarbamoyihuethyl tbutanamide.
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(25)-2-Amino-3-methyl-N-{ [methyl({ [6-(triflaoromethoxy}-1,3-benzothiazol-2-

vi]carbamoyl tmethyDearbamoylimethyl butanamide was prepared according to the procedure for
2-amino-N-{ [methvi({ [6-(rifluoromethoxy)-1,3-benzothiazol-2-viJcarbamoyl b methyl)
carbamoyl]methyl} acetamide from (feri-butyloxycarbonylvalyliglycine. LO/MS method A: R, =
3.91 min., (M+H)" = 462. "H-NMR (CD;0OD): 8 = 7.84 (d, /=1.2 He, 1H), 3:1 conformers at 7.79
and 7.80 (d, J=8.8 Hz, 1H), 7.35 {dd, /=8.8 Hz, /=1.2 Hz, 1H), 3:1 conformers at 4.46 and 4.39
(s, 2 Hy, 3:1 conformers at 4.28 and 4.15 (ABq, J/=10.0 Hz, J=4.7 Hz, 2H), 3:1 conformers at 4.15
and 3.71 (d, J=5.9 Hz, 1H), 3:1 conformers at 3.20 and 3.02 (s, 3H), 2.15-2.25 (m, 1H), 1.07 (4,
J=6.8 Hz, 3H), 1.06 (d, J=7.0 Hz, 3H).

Example  228: Synthesis  of  Bemzyl  2-[{25}-2-{{{fert-butoxy icarbonyijamine }-4-

o
BocHN. O
0C \;LE/I 2y

Benzyl 2-[(25)-2-{[{tert-butoxy)carbonyljamino | -4-methylpenianamidojacetaie  was prepared

methyipentanamido]acetate.

according to the procedure for  benzyl 2-[(25)-2-{[(fert-butoxy)carbonyljamino}-3-
methylbutananuidojacetate from (ferf-butyloxycarbonyleucine succinate ester to provide benzyl
2-{(28)-2-{{{tert-butoxy)carbonyl]amino }-4-methylpentanamido]acetate as an oil. LO/MS method
Ar R, = 5.32 min., (M+Na)" = 401. 'H-NMR (CDCL): & = 7.36 (s, 5H), 6.61 (bs, 1H), 5.18 (s,
2H), 4.84 (hd, J=8.5 Hz, 1H), 4.15 {(bs, 1H), 4.08 {4, J=5.2 Hz, 2H), 1.65-1.75 (m, 3H}, 1.44 (s,
9H), 0.95 (4, J=6.1 Hz, 3H), 0.92 (d, /=6.1 Hz, 3H).

Example 229 Synthesis of 2-[(28)-2-{[{{ert-Butoxy)carbonyljamins}-4-methyl

peniananmidolacetic acid.

185
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BocHN._ M OH
GC \E)\ﬁ/\é‘]}/’

~

2-{(28)-2-{{{tert-Butoxy)carbonyllamino }-4-methyl  pentanamidolacetic acid was prepared
according to the procedure for 2-[(28)-2-{{(fert-butoxyicarbonyliamino }-3-
methylbutapamidolacetic  acid  from  Benzyl  2-[(28)-2-{ [(text-butoxyjcarbonylaming }-4-
methylpentanamidolacetate to provide 2-[(28)-2-{{{tert-rutoxycarbonyljamino }-4-
methylpentanamido]acetic acid as a sohd. "H.NMR (CERODY: 6 =4.11 (dd, J=10.4 Hz, J=5.0 Hz,
1H), 3.90 (ABq, J/=17.9 Hz, 2H), 1.50-1.80 (m, 3H), 1.44 (s, 9H), 0.95 (d, J/=6.4 Hz, 3H), 0.93
{d, /=6.2 Hz, 3H).

Example 230: Synthesis of (28)-2-Amino-4-methyl-N-{{methyi({{6-(trifleoromethoxy)}-1,3-

benzothiazol-2-yijcarbamoyl lmethyicarbamoyl jmethyllpentanamide.

j\ iﬂ E?ij \ ----- / OCF3
HyN ' N
Y

{25)-2-Amino-4-methyl-N- {[methyl{{ [6-(riflyoromethoxy -1, 3-benzothiazol-2-

yllcarbamoyl }methyhearbamoylmethyl }pentanamide was prepared according to the procedure
for 2-amino-N-{{methyi{ {[6-(zifhuoromethoxy)-1,3-benzothiazol-2-
yllcarbamoy! }methyhearbamoylbmethyl bacetamide  from  (tert-butyloxycarbonylMeucylglyeine.
LC/MS method A: R, = 4.09 min., (M+H)" = 476, "H-NMR (CD;0D): 8 = 7.84 (d, J=2.1 Hz, 1H),
3:1 conformers at 7.79 and 7.77 (d, J=8.8 Hz, /=72 Hz, 1H), 7.35 (dm, J=7.8 Hz, 1H}, 3:1
conformers at 4.46 and 4.38 (s, 2 H), 3:1 conformers at 4.26 and 4.13 (ABq, /=15.2 Hz, /=9.1 Hz,
2H), 3.93 (dd, J=7.6 Hz, J=0.2 Hz, 1H)}, 3:1 conformers at 3.20 and 3.02 (s, 3H), 1.65-1.80 (m,
3H), 1.01 (d, /=5.6 Hz, 3H), 0.99 (d, /=5.0 Hz, 3H).

Example 231: Synthesis of Benzyl 2-{{oxetan-3-yhamino]acetate.

o
N._AL
c{\\]/ © i\
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A solunion of 4-amunooxetane (300 myg, 4.1 ramol) and benzyl 2-bromoacetate {1.3 g, 5.8 mmol,
0.91 mi) in acetonitrile (10 ml) was stirred 72 hours. The mixture was diluted with 1IN HC1 (50
mi) and extracted with ethyl acetate (50 mi). The agveous layer was neuwalized (pH = 9) with
solid sodinm carbonate and extracted with ethy] acetate (2 X 50 mal). The combined organic layers
were washed with brine, dried (MgS8Qy) and evaporated under reduced pressure to leave henzyt 2-
[{oxetan-3-yhamino]acetate as an oil (160 mg, 17%). "H-NMR (CDCla): & = 7.36 (m, 5H), 5.16
(s, 2H). 4.76 (1, J=7.0 Hz, 2H), 4.48 (1, /=6.4 Hz, 2H), 3.92-4.01 (m, 1H), 3.45 (s, 2H).

Example 232: Synthesis of Benzyl 2-{{{ferf-butoxy jcarbonyi](oxetan-3-yhaminoacetate.

i/ i
T8

A solution of 2-[{oxetan-3-yijamino]acetate (155 mg, (.66 mmol) in methylene chloride (5 mi)
was treated with fert-butyloxycarbonyl anhydride (168 mg, 0.79 mmol} and stirred 18 hours. The
solvents were evaporated and the residue was purified by chromatography on silica gel ehuted
with a gradient of ethyl acetate in hexanes (10% to 20% 1o 40%) to leave benzyl 2-{ {(seri-
butoxyearhonyl}{oxetan-3-yDamino jacetate as a colorless ol (200 mg, 90%). LC/MS method A:
R, = 5.13 min. '"H-NMR (CDCL): & = 7.36 (bs, 5H), 1:1 conformers at 5.22-5.35 and 4.90-5.00
(m, 1H), 5.18 (s, 2H), 4.538-4.85 {(m, 4H), 4.12 (s, 2ZH), 1:1 conformers at 1.45 and 1.37 (s, 9H).

Example 233: Synthesis of 2-{[{{eri-Butoxylcarbonyll(oxetan-3-ylamino}acelic acid.

C._.0
&
o

2-{{{tert-butony)carbonyli{oxetan-3-yl Jamino yacetate (195 mg, 0.58 munol) was hydrogenated (1
atmosphere hydrogen presspre) over 10% P/C (30 myg) v methanol {5 mi) for 18 hours. The
catalyst was filtered and washed with methanol (2 X § mi) and the {iltrate was evaporated 1o leave

2-{{{tert-butony)carbonyli{oxetan-3-yl Jamino yacetic acid as a white solid {135 mg, 100%). ‘H-
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NMR (CDCL): 6 = 1:1 conformers at 5.22-5.35 and 4.90-5.05 (m, 1H), 4.60-4.90 (m, 4H), 4.12
(s, 2H), 1.45 (s, 9H).
Example 234: Synthesis of N-Methyl-2-[{oxetan-3-yhamine-N-({{6-(iriflucromethoxy)-1,3-

benzothiazol-2-yllcarbamoylmethybacetamide.

OCF,

A solution of 2-{{(fert-butoxy)carbonyl}(oxetan-3-yhamino tacetic acid (30 mg, .13 mmol), 2-
(methylamino)-N-{6-(trifluoromethoxy)-1,3-benzothiazol-2-yllacetamide dibydrochloride (40 g,
0.12 mmol} and triethylamine (26 mg, 0.26 mmol, 36 ul) in N,N-dimethylformamide (1 mi) was
treated with N-[{Enmethyiamino)-1H-1,.2,3-triazolo-{4,5-blpyndin- I -ylmethylene]-N-
roethylmethanaminium hexafleoropbosphate N-oxide (49 mg, 0.13 mmol) and stirred 18 hours.
The product was punified by reversed phase HPLC (method B) and the product fractions were
conthined, treated with saturated sodium bicarbonate solotion {50 i) and extracted with ethyl
acetate (2 X 50 ml). The combined organic phases were washed with brine (25 ml), dred
{MgS0,) and evaporated to a thick gum (47 myg, 76%). This was dissolved in 4N HCI in 1,4-
dioxane (3 ml) and stimed for 2 howrs. The solvents were evaporated and the residue was
dissolved 1 water (8 mil) and acetoniirile (2 miy and byophilized to leave a white powder (36 mg,
56% over two steps). LO/MS method A: R, = 4.23 min., (M+H)" = 419, 'H-NMR ¢ CD,0DY: 8 =
7.85 (bs, 1H), 3:1 conformers at 7.81 and 7.79 (d, /=7.9 Hz, J=8.8 Hz, 1H), 7.35 (dm, J=7.9 Hz,
TH), 4.00-4.30 (m, 7 H), 3:1 conformers at 3.20 and 3.02 (s, 3H).

Example 235: Synthesis of (2,2,2-Trifluoro-ethylamino}-acetic acid ethyl ester.

EtO\n/\NH
© I\CF;;
A flask was charged with 2,2,2-Trifluoroethylamine hydrochloride (2.81 g, 20.7 mumol) and
potassium todide (340 mg, 2.07 mmol). DIEA (14.5 ml) was added to the flask and the mixture
was stirred for 5 minutes before adding ethyl bromoacetate (3.46 g, 20.7 mmol, 2.3 mL). The
shurry was stirred overnight at room temperature. The shury was diluted with diethyl ether (75

mb) and strred for § hour. The reaction mixtore was filtered and the filirate was concentrated in
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vacue. The crude residue was dissolved in methylene chloride (30 ml) and exiracted into IN
HC1 (2 x 30 mL). The agueous layver was neutralized with sat. aqueous NaHCO; and the product
was extracied with methylene chloride (3x 30 mi). The combined organic extracts were dried
over NayQ;, filtered, and concentrated in vacuo to provide (2,2,2-Trflnoro-ethylamino)-acetic
acid ethyl ester as a brown oil. 'H NMR {(300MHz, CDChL) 0 = 4.27 - 4.14 (m, 2H), 3.36 - 3.48
(m, 2H), 331 - 3.17 (m, 2H), 1.29 (¢, /=70 Hz, 3H)

Example 236: Synthesis of [(2-Chiorc-acety)-(2,2,2-trifluoro-ethyl-amino}-acetic acid ethyl

esfer.

9
EtOY\NJ\\/CE
o K\

CFy

Chloroacetyl chloride (358 mg, 3.17 mmol, 252 ul) was added dropwise to a solution of (2,2,2-
teifluoro-ethylarninoe)-acetic acid ethyl ester (489 rog, 2.64 marool) and ditsopropylethylamine (751
rog, 5.8% mamnol, 1.01 ml) o dichloromethane (13 k) at O °C, keeping the termperatore <5 °C
during the addition. The mixture was stiered for 30 minutes then quenched with 1N HCI (13 mL).
The layers were separated and the aqueous layer was extracted with methylene chloride (2 x 13
ml}. The combined organic extracts were dried over Na,3Q,, filtered, and concentrated in vacuo
to give 672 mg (97%) of ethyl [{2-Chloro-acetyl}-(2,2,2-trifluoro-ethyl)-amino}-acetate as a
brown oil. 'H NMR (300MHz, CDCL) § = 4.45 - 3.99 (m, 8H), 1.37 - 1.24 (m, 3H)

Example 237: Synthesis of {(2-tert-Butylamino-acetyD-(1,2.2-trifluoro-ethyl}-amino]~-acetic

acid ethyi ester.

ELO )OJ\/H Ch
\[5/\5\4 ----- CHs
o L CHy

feri-Butylamine (296 mg, 4.05 mmol, 426 pl) was added to a solution of [(2-chloro-acetyl)-
(2.2, 2-rifluoro-ethyl}-aminof-acetic  acid  ethyl ester (265 mg, 1.0 mmol) and
diisopropylethylamine (131 mg, 1.01 mmol, 176 uL) in dichloromethane (5 mL) and the reaction
was stirred overnight. The product was extracted into 1N HCH (2 x 10 mL). The agueous layer
was peutralized with sat. agueous NaHCQO; and the product was extracted with methylene

chloride (3% 10 mL). The combined organic extracts were dried over Na,3Q,, filtered, and
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concenirated in vacuo to 130 mg  (43%) of [(2-tert-butylamino-acetyl)-(2,2,2-trifluoro-ethyl)-
amino]-acetic acid ethyl ester as a brown oil. "H NMR (300MHz, CDCI) & = 4.22 (d, J=17.6 He,
4H), 4.17 - 4.02 (my, ZH), 3.56 - 3.35 (m, 2H), 1.36 - 1.24 (10, 3H), 1.10 (d, J=5.0 Hz, 9H)

Example 238: Svyathesis of 2-tert-Butylamine-N-(2,2 2-trifluoro-ethyl-N-[{6-

trifinoromethoxy-benzothiazol-2-vicarbamoyl)-methyij-acetamide.

N
0 <s X l o><,:
NGO '

AN—

= F

Sodimm ethoxide (45 mg, 0.65 mmol) was added to a stired solution of 2-amino-6-
(rifluoromethoxy)benzothiazole (102 mg, (.44 mmol) in cthanol (2.5 ml) at room temperature.
After stirring for 10 minutes, 3 sohation of [(2-fert-butylamino-acetyl}-(2,2,2-trifluoro-cthyl)-
aminol-acetic acid ethyl ester (130 mg, $.44 munol) in ethanol (1 mL) was added. The mixture
was stirred overpight. The reaction was quenched with water (500 pl) then concentrated to
dryness in vacuo. The residue was difuted with N N-dimetylformarnide and purified by prep
HPLC (method B). The purified product was freeze dried from dioxane to obtain 97 mg (37%) of
the tnflnoroacetic acid salt of 2-tert-butylamino-N-(2,2 2-withuorc-cthyl)-N-[(6-riflucromethoxy-
benzothiazol-2-ylcarbamoyh-methyl]-acetamide as a white powder. LO/MS method A: R, = 4.42
min., (M+H) = 487, 1H NMR (300MHz, DMSO-d6) 8 = 12.91 - 12.56 (m, 1H), 9.08 - 8.63 (m,
2H), 8.32 - 7.97 (my, 1H), 7.93 - 7.75 (m, 1H), 7.54 - 7.25 (m, 1H), 4.69 -4.52 (m, 2H), 449 - 4.32
(m, 2H), 4.13 - 3.95 ¢m, 2H), 1.35 - 1.19 {m, 9H).

Example 239: Synthesis of Benzyl 2-[{{fert-butoxyjcarbonyi](cyclohexyljamino} acetate.

\P

OVO

SASNS

A solution of benzyl Z-bromoacetate {1.3 g, 5.8 mmiol), cyclohexylamine (456.5 mg, 4.6 mmol)

and triethylamine (0.59 g, 5.8 mmol) in tetrahydrofuran (10 mL) was stirred 18 h. Di-jeri-buty!
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dicarbonate (1 g, 4.6 mmol) was added and the reaction stigred for 24 hours. Ethyl acetate (100
mi) was added and the mixture was washed with water (2 X 50 mil), IN HC1 (50 ml), and brine
(25 mlb). The organic solution was dried over sodium sulfate and evaporated to give a crude
product.  Purification by silica  gel chromatography  afforded  benzyl  2-{[{tess-

5  butoxy)carbonyij{cyclohexylaminotacetate as a colorless ol (1.03 g, 65%). LC/MS method A:
R, = 6.44 min., (M+H)" -100 (t-butoxycarbonyl) = 248. "H NMR (300 MHz, CDCL): 6 7.40-7.24
(m, 5 H), 5.15 (s, 2 H), 4.03-3.95 (mu, | ), 3.82 (s, 2 H), L.77-1.74 (o, 4 H, 1.47-1.44 (m, 2 H),
134 (s, 9 H), 1.31-1.17 (mp, 4 H).

Example 240: Synthesis of 2-{[{feri-Butoxylcarbonyil(cyclohexyamino Jacetic acid.

o QYO

N
=0
10

Benzyl 2-{{{tert-butoxycarbonyll(cyclchexyDamino tacetate (1.035 g, 2.98 mmol) 1o methanol

(20 ml} was hydrogenated (1 atmosphere H, pressure) over PA/C (100 mg) for 18 hours, The

mixware was filtered through celite and the fltrate was evaporated to give 2-{{{(fert-

butoxyyearbonyij{cyclohexyhamino bacetic acid as a white solid (8.75 g, 98 %). LC/MS method
15 AR, =520 min., (M+Na) = 280. 'H NMR (300 MHz, CDCL): §4.03-3.84 (m, 3 H), 1.81-1.61

(m, 4 H), 1.44 (3, 9H), 1.43-1.07 (m, &6 H).

Example 241: Synthesis of 2-{Cyclohexyviamino)~N-(2-ox0-2-((6-(irifluoromethoxy)benzo

[dlithiazol-2-yDhamino)ethyijacetamide.

20 Te a solution of 2-(methylamino)-N-(6-(niflucromethoxybenzoldthiazol-2-yhacetamide
dihydrochlonde (30 mg, 0.13 mmol}, 2-{[(ter-butoxy)carboayl|{cyclobexyhamino }acetic acid

(38.6 mg, 0.15 rorol) and N N-diisopropyiethyiamine (50 mg, 0.39 mumol, 70 vl) in N N-
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dimethylformamide (1 ml) was added 1-{Bis(dimethylamino)methylene]-1H-1.2 3-triazolo{4,5-
bipyridinium 3-oxid hexaffuorophosphate (HATU, 57 mg, 0.15 mmol} and the reaction mixtare
stirred for 18 hours. The crude material was purified via RPHPLC (method B) to give a light
vellow foamy solid (LC/MS method A; R, = 6.07 min., (M+Na)™ = 566.6). The sclid was
dissolved 1n 4N HCI in 1.4-dioxape. The mixture stirred 18 h and the white precipitate was
filtered on a glass frit (medrom), washed with 1,4-dioxane and cther and daed under vacuum to
leave 2-{cyclohexylamino)-N-(2-ox0-2-((6-(tnfluoromethoxy Yhenzo[dthiazol-2-
vhamino)ethyDacetamide as a white crystalbine solid (49.1 mg, 70%). LO/MS method A R, =
4.00 min., (M+H)" = 445, "H NMR (300 MHz, CD;0D): § 7.96 - 7.73 (m, 2 H), 7.36 (d, J=8.80
Ho, 1 H), 443 (5, 2 H), 4205, 2H), 317 (5, 3H, 3.04 (m, 1 H), 2,13 (m, 2 H), 1.89 (mm, 2 H),
1724d, J=11.73 Hz, 1 H), 149 - 1.20 (m, 5 H).

Example 242: Synthesis of Benzgyl 2-{{{fert-butoxyjcarbonyi](1-methanesulfonyipiperidin -4-

yhaminolacetaie.

A mixtwre of  benzyl 2-bromoacetate (3.3 g 5.8 mmob),  4-Amino-i-
medhanesuifonyipipenidine (820 mg, 4.6 myool) and triethylarmpne (0.59 g, 5.8 mwmol) in
tetrahydrofuran (10 mb) was stirred for 18 hours. Di-rers-bmtyt dhearbonate (1 g, 4.6 mamel) was
added and the rxture stirred for another 20 hours. Ethyl acetate (100 ml) was added and the
mixmre was washed with water (2 X 50 mb), IN HCI (30 mi), and brine (25 mi). The organic
solotion was dried over sodium sulfate and evaporated to give a crude prodoct which was purified
by chromatography on silica gel to give benzyl 2-{[{ters-butoxy)carbonyl {1 -methanesufonyl
piperidin-4-yhamino bacetate as a colorless oil (1.36 g, 79.5%). LO/MS method A: R, = 5.24 mun.,
(M+H)™ -100 (t-butyloxycarbonyl) = 327. 'H NMR (300 MHz, CDCL): § 7.36 (s, 5 H), 5.16 (s, 2
H), 3.97-3.87 (m, I H), 3.82 (s, 2 H), 2.78 (s, 3 H), 2.77-2.68 {(m, 2 H), 1.89-1,85 (m, 2 H), 171~
1.61 (m, 2 H), 1.48-1.45 (m, 2 H), 1.35 (s, 9 H).

192



(€3]

10

15

20

Example 243: Synthesis  of  2-{[(fert-Butoxyjcarbonyll(i-methanesulfonyipiperidin-4-

yhaminolacetic acid.

o O

Q\ép

I/\

Benzyl 2-{[(tert-butoxy)earbonyl}( L -methanesulfonylpiperidin-4-yhamino }acetate {(1.56 g, 3.66
mmol) was hydrogenated (1 atmosphere hydrogen pressore) in methanol (20 mL) over Pd/C (100
mgh for 20 howrs. The mixture was filtered through celite and evaporated to give 2-{{{terr-
butoxycarbonyi}{ 1-methanesulfonylpiperidin-4-yhamino facetic acid as a white solid (0.97 g, 79
%). LC/MS method A: R, = 337 min., (M+Na)™ = 359, '"H NMR (300 MHz, CDCL): 5 3.88-3.84
(m, 1 H), 3.81 (s, 2 H), 2.80 (5, 3 H}, 2.76-2.71 (m, 2 H), 1.90-1.87 {m, 2 H}, 1.64-1.60 (m, 2 H),
1.59-1.45 (m, 2 H), 1.43 (s, 9 H).

Example 244: Synthesis of 2-[{1-Methanesuifonylpiperidin-4-yDamino]-N-methyl-N-({[6-
{trifluoromethoxy)-1,3-benzothiazol-2-ylcarbamoyilmethyl jacetamide.

NSO Me

e
O N
%

N
Fg
F,CO g

To a scolution of 2-(methylamino)-N-(6-(triflucromethoxy)benzo|d]thiazol-2-yhacetamide
dihydrochloride (50 mg, 0.13 mmol), 2-{{{tert-butoxy)carbonyl](1-methanesulfonylpiperidin-4-
vhamino }acetic acid (50.45 mg, 0.15 mmol) and N,N-diisopropylethylamine (50 mg, 0.39 mmel,
70 al) in N,N-dimethylformamide (1 ml) was added 1-[Bis(dimethylamino)methylene]-1H-1,2,3-
triazolof4,5-blpyridinium 3-oxid hexafluorophosphate (HATYU, 537 mg, 0.15 mmol) and the
reaction mixture stirred for 18 howrs. The crude mixtare was purified by RPHPLC (oethod B)

and the product fractions were evaporated to give a light yellow foamy solid (LC/MS, method A;

R, = 5.12 main., (M+Na)’ = 646). The solid was dissolved in 4N HCl in 1 4-dioxane. The mixture
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stirred overnight and the white precipitate was filtered on a glass frit (mediun), washed with 1,4-
dioxane and cther and dried under vacium to leave 611 mg (89%) of 2-[(1-
methanesulfonylpiperidin-4-yDamino]-N-methyl-N-({ [6-(trifluoromethoxy)-1,3-benzothiazol-2-
vljcarbamoylt} methyDacetamide as a white crystalline solid. LC/MS method A R, = 3.72 min.,
(M+H)Y" = 524. '"H NMR (300 MHz, CD;0D): § 7.95 - 7.70 (m, 2 H), 7.36 (d, J=8.21 Hz, | H},
444 (5,2 H), 434 -4.06(m, 2H),3.87(d, /=12.31 Hz, 2 H), 3.36 (m, 1 H), 3.18 (5, 3 H), 2.87 (s,
3H), 281 (m, 2H),2.25(d, /=997 Hz, 2 H), 1.88 - 1.55(m, 2 H)

Example 245: Synthesis of ferz-Butyl N-(Z-amino-2-methylpropylcarbamaie.

HoN
= NHBoc

A puixture of 2-methylpropane-1,2-diamine (1.1 g, 12.5 mmol) in dichloromethane (10 mL) was
cooled to § °C, Di-feri-butyl dicarbonate (2.7 g, 12.5 mmol) was added and the mixture was
stirred 20 hours. The solvent was evaporated to give ferf-butyl N-(Z-amino-2-
methylpropylcarbamate as a white solid (2.4 g, 100 %) which was used directly for the next step
without characterization. LO/MS method A: R, = 3.70 min., (M+H)" = 327. "H NMR (300 MHz,
CDCLY: 8§ 7.38-7.27 (m, 5 H), 5.17 (s, 2 H), 3.41 (5, 2 H), 3.01-299 (d, /=58 Hz, 2H), 1.44 (5,9
H), 1.24 (s, 6H).

Example 246: Synthesis of Bemzyl 2-{[{fert-butoxy)carbonyil{1-{[{(feri-butoxy)carbonyl]
amino}-Z-methylpropan-2-yhamino jacetate.

~
O::O

YN [
/r\w\f’m ° \K\NHBOC
L/

A mixture of benzyl 2-bromoacetate (3.04 g, 13 mmol), fert-butyl N-(Z-amino-2-
methvipropylhcarbamate (2.5 g, 13 mmol), tricthylamine (1.7 g, 16 mmol) in tetrahydrofuran (15
ml) was stirred 18 h. Di—err-butyidicarbonate (2.8 g, 13 mmeol) was added and the mixture stirred
for another 24 hours. Ethyl acetate (100 ml) was added and the mixture was washed with water (2
X 50 ral)y, IN HCI (50 o), and brine (25 ml). The organic solution was dried over sodium sulfate

and evaporated to give a crode product which was purified by silica gel chromatography ehute
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with a hexanes/ethyl acetate gradient to give benzyl 2-{[(sert-butoxy)carbonyl](1-{{{(tert-
butoxyearbonyljamino }-2-methyvipropan-2-vamino tacetate as a colorless oil (1.27g, 23 %)
2, 17 %). LC/MS method A: R, = 6.26 min., (M+Na)™ =
459. 'H NMR (300 MHz, CD;0D): § 7.40-7.31 (i, 5 H), 5.19 (s, 2 H), 4.07 (s, 2 H), 3.46 (s, 2
H), 142 (s, 9 H), 1.35 (s, 6 B, 1.32 (5, 9 H).

along with amine starting material (.74 g

Example 247: Sysnthesis of 2-{[({ert-Butoxycarbonyl}(1-{{{ferf-butexy)carbonyllaming}-2-
methylpropan-2-yhamino jacetic acid.
\&(
O§(
}wf T
TNHBoc

Benzyl 2-{{{rert-butoxyicarbonyi}{ 1-{{{(ferr-butoxyjcarbonyljamino | -2-methylpropan-2-
yhamino}lacetate (178 mg, 0.41 mmol) in methanol (20 mL) was hydrogenated (I atmosphere
hydrogen pressure) over Pd/C (50 mg) for 20 hours. The mixture was filtered through celite and
evaporated to give 2-{[(fert-butoxy)carbonyi]{1-{ [{rerf-butoxy)carbonyl]amino}-2-methylpropan-
2-yhanyino tacetic acid as a colorless oil (161 mg, 100 %). LO/MS method A: R, = 4.7 min.,
(M+Na)" = 369.

Example 248: Synthesis of  2-[{(I-Amino-2-methylpropan-2-yhaminol-N-methyl-N-({[6-

(trifluoromethoxy}-1,3-benzothiazol-2-vilcarbamoyljmethyl)acetamide.

"
Wectalh

3C
To a solution of 2-(methylamino)-N-(6-(trifluoromethoxy)benzo{d]thiazol-2-yhacetamide
dihydrochlornide (31.68 mg, 0.14 munol), 2-{{{tert-butoxy)carbonyt](1-{ {{(feri-
butoxy)carbonylfamino} - 2-methylpropan-2-yDamino pacetic acid (52 mg, 0.15 mmol) and N N-
diisopropylethylamine (533 mg, 0.41 mmol, 70 vl) in N,N-dimethyHormamide (1 ml}) was added 1-

[Bis{dimethylaminoymethylene]-1H-1,2,3-triazolof4,5-blpyridinium 3-oxid hexafluorophosphate

195



10

15

20

25

(HATU, 57 mg, 0.15 ramol) and the reaction mixture stirred for 18 hours. The crude product was
purified by RPHPLC (method B) to give a light yeliow foamy solid (LC/MS method A, R, = 6.0
min., (M+H)" = 634.33). This was dissolved in 4N HCl in 1,4-dioxane. The mixture was stirred
20 hours and the white precipitate was filtered on a glass frit (imedivm), washed with 1,4-dioxane
and cther and dried under vacoum to leave 49 mg (72 %) of 2-[(1-amino-2-methyipropan-2-
yhamino-N-methyl-N-({[6-(irifluoromethoxy)-1,3-benzothiazol-2-

vljcarbamoylt} methyDacetamide as a white crystalline solid. LC/MS method A: R, = 3.27 min.,
(M+H)" = 434, "H NMR (300 MHz, CD,0D): § 7.93 - 7.73 (m, 2 H), 7.36 (d, J=8.21 Hz, 1 H),
4.55-4.42 (m, 2 H), 436 -4.16 (m, 2 H), 3.37 (m, 2 H), 3.22 (5, 3 H), 1.60 - 1.49 (m, 6 H).
Example 249: Synthesis of ferz-Butyl 4-{[2-(benzyloxy)-I-oxoethyll(methyliamine] piperidine-
i-carboxylaie.

9

SAARE

A miximre of benzyl Z-bromoacetate (1.3 g, 5.8 ruol), I-(tert-butyloxcarbonyl)-4-

“Boc

(methylaminojpiperidine (1.24 g, 5.8 mmol) and ethylamine (0.59 g2, 5.8 munol) in
tetrahydrofiran (10 ml) was stitred overnight. Water (50 mi) was added followed by ethyl
acetaie extraction 2 X 100 mil). The organic solution was dried over sodium sulfate and
evaporated to give a crode prodoct which was puafied by chromatograpby on silica gel using a
gradient  of ethyl acetate in  hexanmes o give text-butyl  4-{[2-(benzyioxy)-2-
oxoethyli{methyDamino ] piperidine-1-carboxylate as a colorless o (1.87 g, 84 %) LC/MS
method A: R, = 3.76 min., (M+Na)” = 385. 'H NMR (300 MHz, CDCL): § 7.34 (m, § H), 5.14 (s,
2H). 4.11-4.09 (m, 2 H), 3.37 (s, 2 H), 2.68-2.60 {m, 3 H), 2.40 (s, 3 H), 1.79-1.74 {m, 2 H}, 1.43
(s, 9 H), 1.36-1.31 {m, 2 H).

Example 250: Synthesis of 2-{{1-[{(fert-Butoxy)carbonyl]piperidin-4-yi}{(methybamino) acetic

acid.

Hokgii\i/\j

LN
e Ngac
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tert-Butyl 4-{[2-(benzyloxy)-2-oxoethyl} methyDamioo tpipendine-1-carboxylate (1.87 g, 5.17
mmol} in methanol (20 mwl) was hydrogenated {one atmosphere hydrogen pressure) over Pd/C
{150 mg) for 18 howrs. The mixowre was filtered through celite and the filtrate was evaporated to
give 2-({1-{{tert-butoxyicarbonylipiperidin-4-yl Hmethyhaminojacetic acid as a colorless oil
(1.365 g, 97 %). LC/MS method A: R, = 2.62 rain., (M+H)" = 273. "H NMR (300 MHz, CDCl):
5425 (m, 2 H), 3.45 (s, 2 H), 3.38-330 {m, 1 H), 2.74 (m. 5 H), 2.04-2.00 (m, 2 H), 1.57-1.52
(m, 2 H), 1.48 (s, 9 H}.

Example 251: Synthesis of 2-{N-Methyl-2-[methyl{piperidin-4-yDaminojacetamido}-N-[6-

{trifluoromethoxy)-1,3-benzothiazol-2-yHacetamide.

Toe a soluwtdon of 2-(methylamino)-N-(6-(riflucromethoxybenzo{djthiazol-2-yhacetamide
dihydrochlonde (855 mg, 015 mmol),  2-({ I-[(fert-butoxy)carbonyl] pipendin-4-
vl {methyhamino)acetic acid (44 mg, 0.16 mmol) and N,N-diisopropylethylamne {57 wmg, .44
mmol, 73 uly wn NN-dimethyiformanunde (3 mi) was added 1-[Bis(dimethylamino)methylenc]-
1H-1,2,3-wiazolo[4,5-blpyridimium 3-oxid hexafluorophosphate (HATU, 61.6 mg, 0.15 mmol)
and the reaction mixture stivred for 18 hours. The crude material was purified by RPHPLC
{method B) to give fert-butyl 4-[methyl{{{methyi({ [6-(niflooromethoxy)-1,3-benzothiazol-2-
vljcarbamoyl methyDcarbamoylimethyl D lamino]  piperidine-f-carboxylate as a white foamy
solid. R, = 4.19 min, (M+H)" = 560.20).

teri-Butyl  4-Imethyl { {methyl({ {6-(trifluoromethoxy)-1,3-benzothiazol-2-vilcarbamoyl bmethyl
carbamovl]methyl D amino]piperidine- 1 -carboxvlate was dissolved in 4N HCl in 1 4-dioxane. The
mixture stirred overnight and the white precipitate was filtered on a glass frit (mediuny), washed
with 1,4-dioxanc and ether and dried under vacuum to Jeave 2-{ N-methvl-2-[methvl(piperidin-4-
vhaminolacetamido }-N-[6-(trifluoromethoxy)-1,3-benzothiazol-2-yijacetamide as a white solid
(61 mg, 73 %). LC/MS method A: R, = 3.45 min., (M+H)™ = 460. 'H NMR (300 MHz, CD;0D):
8793 -7.71 (m, 2 H), 737 (d, /=8.80 Hz, I H), 4.47 (m, 2 H), 4.09 (m, 2 H), 3.19 (5, 3 H}, 3.06
(o, FHD, 2.37 (my, 1 H), 202 (m, 6 H), 1.33 - 1.16 (m, 4 H).
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Example 252: Synthesis of Bemezyl 2-{[(ferf-butoxyjcarbonyl](i-methylpiperidin-4-vi)

aminoeacetate.

¥
e O/LL\/M\C!
N

A mixure of benzyl 2-bromoacetate (1.3 g, 5.8 mmol), 4-anino-1-methylpipenidine (2.5 g, 13
mmol) and triethylamne {0.59 g, 3.8 mmol) in tewahydrofuran (10 mL) was stirred 20 howrs. En-
teri-butyl dicarbonate (1 g, 4.6 mmol) was added and stirring continued for 20 hours. Ethyl
acetate (100 mil) was added and the mixture was washed with water (2 X 50 mi), 1IN HCI (50 mi),
and brine (25 ml). The organic solution was dried over sodium sulfate and evaporated to give a
crude product which was purified by chromatography on silica gel using a gradient of ethyl
acetate  in  hexanes to give benzyl 2-{i{terr-butoxyicarbonyii(1-methyipiperidin-4-
viyamino }acetate as a colorless oil (0.116 g, 7 %) LC/MS method A: R, = 3.74 min., (M+H) =
363. 'H NMR (300 MHz, CDCly): 5 7.34 (m, 5 H), 5.14 (s, 2 H), 4.10-3.96 (m, 1 H), 3.83 (s, !
H), 2.88-2.84 (m, 2 H), 2.25 (5, 3 H), 2.06-1.99 (s, 2 H), 1.74-1.71 (m, 2 H), 1.59-1.55 (m, 1 H),
1.47 (s, 3 H), 1.36 (5, 6 H).

Example 253: Synibesis of 2-{[{(fert-Butoxyjcarbonyl}{ 1-methylpiperidin-4-yhamino} acetic

acid.

4 {
Ho)\/ N\‘(\}\i
~—” s
A solution of benzyl 2-{[{tert-butoxy)carbonyi](1-methylpiperidin-4-ylamino acetate (116.2 mg,
.32 mmol) in methanol (20 mL) was hydrogenated (1 atmosphere hydrogen pressure) over 10%
Pd/C (100 mg) for 20 hours. The mixture was filtered through celite and the filtrate was
evaporated to give 2-{[(fert-butoxycarbonyl](1-methylpiperidin-4-yDamino}acetic acid as a

colorless oif {89 mg, 100 %). LC/MS method A: R, = 2.36 min., (M+H) = 273,
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Example 254: Synthesis of N-Methyl-2-[(1-methyipiperidin-d-yhamino]-N-({[6-(irifluoro

methoxy)-1,3-benzothiazol-2-yljcarbamoyl jmethyhacetamide.

e N o o —EjiN i)
i ) ‘?Q?_
R

H‘ N\
To a sohuion of 2-(methylamino)-N-(6-{trifluoromethoxyybenzo{d]thiazol-2-yhacetamide
dibydrochloride (715 mg, 0.19 mmol}, 2-{{{ferr-butoxyjcarbonyl](1-methylpiperidin-4-
yhamino}lacetic acid (56.9 mg, 0.21 mmol} and N N-diisopropylethviamine (73.6 mg, 0.57
mmol, 94 vl in N,N-dimethylformamide (I mil) was added 1-[Bis{dimethylanunoymethylene]-
1H-1,2,3-triazolo[4.5-b]pyridinium 3-oxid hexafluorophosphate (HATU, 79.5 mg, 0.21 mmol)
and the reaction mixture stirred for 18 hours. The crude material was purified by RPHPLC
(method B) to give fert-butyl  N-{[methyl{({[6-(nifluoromethoxy)-1,3-benzothiazol-2-
vi]carbamoyl tmethyDearbamoylimethyt}-N-(1-methyipiperidin-4-yhearbamate a light yellow
foamy solid (138 mg). LC/MS (methed A); R, = 4.02 min., (M+H)" = 560.
tert-Butyl N-{ [methyl({ [6-(trifluoromethoxy)-1,3-benzothiazol-2-vijcarbamoyl jmethyl)
carbamoyl]methyl }-N-(1-methylpiperidin-4-yhcarbanate  was dissolved 1o 4N HCI in 1.4
dioxane. The mixture stirred 18 hours and the white precipitate was futered on a glass frit
{(medivm), washed with 1 ,4-dioxane and ether and dried vader vacuum to leave N-methvi-2-[(}-
roethylpiperidin-4-yhamino]-N-({ [6~(trifluoromethoxy)- 1, 3-benzothiazol-2-ylcarbarooyl }
methyhacetarmde as a white powder (585 mg, 51 %), LC/MS method A R, = 3.26 min., (M+H)Y
= 460. 'H NMR (300 MHz, CD,0D): § 7.72 -7.94 {m, 2 H), 7.36 (d, J=8.80 Hz, { H), 447 (m, 2
D), 4.31-4.16 (m, 2 H), 3.49 - 3.44 (m, 1H), 3.19 (s, 3 H), 2.89 (5, 3 H), 2.46-2.41 (m, 2 H), 2.06-
202{(m 2 H), 1.30-1.44 (im, 4 H).

Example 255: Synthesis of ferz-Butyl N-(1-acetylpiperidin-4-ylcarbamate.

i.

A mixture of tert-butyl piperidin-4-vicarbamate (3.69 g, 18.4 mmol) and triethylamine (5.57 g, 55

mmol) in tetrahydrifuran (10 mL) was cooled to § °C. Acetic anhydride (2.25 g, 22 mmol} was
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added and stirred for 18 hours. Ethyl acetate (100 mi) was added and the mixture was washed
with water (2 X 30 ml), IN HCI (50 ml}, and brine (25 mil). The organic solution was dried over
sodirm suffate and evaporated to give tert-butyl N-(I-acetylpiperidin-4-vijcarbamate as a beige
solid (4.7 g, 100 %). LC/MS method A: R, = 3.3% min., (M+H)" = 243. "H NMR (300 MHz,
CDCL): 8447 (d, J= 114 Hz, 2 H), 3.77-3.75 (m, 2 H), 3.15-3.06 (m, 1 H), 2.80-2.66 (m, 2 H),
207 (5, 3H), 1.99-1.89 (m, 2 H), .42 (5, 9 H).

Example 256: Synthesis of N-(1-Acetyipiperidin-4-ylamine.

O

T
HZNJ\)

A solution of ter-butyl N-(1-acetylpiperidin-4-yDearbamate (4.0 g, 17 mmol) stood 1 1:1
trifluoroacetic acid-methyiene chioride (50 mi) for 2 hours and was then evaporated to dryness to
feave N-(1-acetylpiperidin-4-yDamine as a solid (4.4 g, 100%) which was used without
characterization for the next step.

Example 257: Synthesis of Benzyl 2-[(1-acetyipiperidin-4-vljamino]acetate.

Q@

- o)L\/N\/\‘,
g

A mmxtore of benzyl 2-bromoacetate (1.3 g, 5.8 mmol), 1-(4-aminopiperidin-1-yhethan-1-one (1.8
g. 10 mmol), and methylamine (3 g, 30 mmol) in tetrahydrofuran (10 mb) was stirred 18 hours.
Satprated sodium bicarbonate solution (30 ml) was added followed by addition of ethyl acetate
(50 ). The organic layer was washed with water (2 X 50 mi) and brine (25 ml). The organic
solution was dried over sodium solfaie and evaporated o give benzyl 2-[(1-acetylpiperidin-4-
vhaminojacetate as a colorless oil (1.56 g, 54 %). LC/MS method A: R, = 2.76 min.,, (M+H) =
291.

Example 258: Synthesis of Bemnzyl 2-[(}-acetylpiperidin-4-yhi{fers-butoxyjcarbonyl]

anknolacetate.
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A mixture of benzyl 2-[{i-acetylpiperidin-4-yDaminojacetate {(1.56 g, 54 mmol} and
tricthylanine (1.09 g, 10.8 mmol) in tetrahydrofuran (10 mL}) was cooled to 0 °C. Di-feri-butyl
dicarbonate (1.17 g, 5.4 mmol) was added and stirred for 20 hours. Ethyl acetate (100 mi) was
added and the mixture was washed with water (2 X 50 mil), IN HCI (50 mD, and brine (25 ml).
The organic solution was dried over sodiw sulfate and evaporated to give a crude product which
was purified by silica gel chromatography clated with a gradient of ethyl acetate in hexanes to
feave benzyl 2-[(1-acetvipiperidin-4-vhi(tert-buroxy)carbonvi]aminolacetate as a coloriess oil
(0.8 g, 38 %). LC/MS method A: R, = 4.73 min., (M+H)" = 391,
Example 2539 Synthesis of 2-[(1-Acetylpiperidin-4-yD[{fert-butoxy)carbonyllamino] acetic

acid.

A solution of benzyl 2-[(1-acetylpipenidin-4-yh)i(teri-butoxy)carbonyljaminojacetate (0.5 g, 2
mmol) in methanol (50 mL) was hydrogenated (1 atmosphere hydrogen pressure) over 10% Pd/C
(100 mg) for 20 hours. The morxture was filtered through celite and the filtrate was evaporated o
give 2-[{1-acetylpiperidin-4-yD}{[{tert-butoxy)carbonyl]amino]acetic acid as an 0il (350 mg, 92 %).
LCIMS method A: R, = 3.15 min., (M+H)" = 301.

Example 260: Synthesis of  2-[{1-Acetyipiperidin-4-yhamino]-N-methyl-N-({[6-

(irifluoromethoxy)-1,3-benzothiazol-2-vHcarbamoyi huethyhacetamide.
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To a solution of 2-(methylamino)-N-(6-(rifluoromethoxy)benzo{d]thiazol-2-yljacetamide
dihydrochloride (66.8 mg, 0.18 mmol), 2-{{1-acetylpiperidin-4-yi){{fers-
butoxy)carbonyljamino]acetic acid (58.4 mg, 0.19 mmol) and N,N-diisopropylethylamine (69 mg.
053 mmel, 88 ul) in NN-dimethylformamide (I m  was added 1-
[Bis(dimethylamino)methylene]-1H-1,2,3-trizzolo[4,5-blpyridinium 3-oxid hexafluorophosphate
(HATU, 73.8 mg, (.19 mamol) and the reaction mixture stirred for 18 hours. The crude material
was purified by RPHPLC (method B) to give fert-butyl N-(l-acetvipiperidin-4-v1)-N-
{{methyl({ [6-(riflnoromethoxy)-1,3-benzothiazol-2-ylcarbamovi fmethvhcarbamoyl]

roethyl fecarbamate as a light vellow foamy solid (LC/MS method A: B, = 4.74 yuin., (M+H)" =
588). tert-Buryl N-(l-acetylpipendin-4-vD-N-{{methyi{({ [6-{wifluorcmethoxy)-1,3-benzothiazol-
2-ylcarbamoyl }methyhecarbamoyljmethyl }earbamate was disselved 18 4N HCI in 1,4-dioxane.
The mixture stitred overnight and the white precipitate was filtered on a glass frit {mediom),
washed with 4-dioxane and ether and dried under vacowm o leave 2-[(1-acetylpipenidin-4-
vhaminoj-N-methyl-N-({[6-(irifluoromethoxy)-1,3-benzothnazol-2-yljearbamoyl f methyl)
acetamide (68 mg, 68.5 %) as a white solid. LC/MS method A: B, = 3.52 min., (M+H)" = 488, H
NMR (300 MHz, CD,0D): 8§ 7.88-7.78 (mn, 2 H), 7.38-7.35 (m, 1 H), 4.68-4.65 (m, 1 H), 4.44 (5,
2 H), 427-412 (m, 2 H), 3.19 (s, 3 H), 2.71-2.63 (m, 1 Hy, 2.23-2.20 (m, 1 H), 2.11 (s, 3 H),
1.65-1.51 (m, 2 H), 1.39-1.34 ¢m, 4 H).

Example 261: Synthesis of terf-Butyl 4-{[2-(benzyloxy)-2-oxoethyllamine}-4-methyl

piperidine- I-carboxylate.
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A mixture of 4-methylpiperidin-4-anune (1 g, 8.76 mmol) in dichloromethane (20 ml) was
cooled to O °C, Dh-ier-butyl dicarbonate (1.9 g, 8.76 mmol) was added and the pixure was
stirred 20 h. The solvent was evaporated to give a crude product to which was added
tetrahydrofuran (20 ml), followed by addition of tricthylamine (3 mi, 22 mmol) and benzyl 2-
brorpoacetate (2 g, 8.76 mmol). The rmixture was stivred 20 h. Ethyl acetate (100 ml) was added
and the mixture was washed with saturated sodiurn bicarbonate solution (50 i), and brine (25
i}, The orgamc solotion was dried over sodium solfate and evaporated to give a crude product
which was purified by RPHPLC {method B) to give ferr-butyl 4-{{2-(benzyloxy)-2-
oxoethyliamino]-4-methylpipenidine-t-carboxylate as a light yellowish ol (0.55 g, 173 %).
LC/MS method Ar R, = 3.71 min., (M+H)" = 363.

Example  262:  Synthesis  of  fert-Buiyl  4-{[2-(renzyloxy)-2-oxcethytif(benzyloxy)

carbonyilamino}-4-methylpiperidine- I-carboxylate.

Ol o)

N

Boc

To a soluson of ferr-butyl  4-{[2-(benzyloxy)-Z-oxeethyljamino }-4-methylpiperidine-1-
carboxylate (0.51 g, 1.4 mmoly in dichloromethane {(§ ml) at 0 °C was added N, N-
diisopropylethylamine (0.7 mL, 4.2 mmol), followed by Benzyl chloroformate (0.29 g, 1.69
mmol). The reaction mixture was stirred at § °C and pawwally warmed to room temperatore
overnight. More N, N-diisopropylethylamine (0.7 mL, 4.2 minol ) and benzyl chioroformate (0.29
g, 1.69 mmol} was added and the reaction was stitred for 24 howrs. The reaction mixture was
difuted with dichloromethane (50 mi) and washed with saturated sodivm bicarbonate (50 mi)
solution and brine (50 mi). The organic solution was dried over sodium sulfate and evaporated to
give a crude product which was purified by RPHPLC (method B) to give rert-butyl 4-{[2-
{(benzyloxy)-2-oxoethyi}{{benzyloxy)jcarbonyljamino}-4-methyl  piperidine-1-carboxylate (256
mg, 37%). LC/MS method A: R, = 6.34 min., (M+Na)" = 519,

Example 263: Syothesis of 2-{[{Benzyloxy)carbonyil{({}1-[{(ferf-butoxy)carbonyl]-4-methyl

piperidin-4-yi}Jaminolacetic acid.
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To a solution of terf-butyl 4-{[2-(benzyloxy)}-2-oxoethyl|{{benzyloxyicarbonyljamino}-4-
methylpiperidine-1-carboxylate (256 mg, 0.50 mmol) in dioxane (5 ml) was added ZN LiOH (1
ml}. The mixture was stirred for 20 h. 1N HCI was added slowly till the pH was 7. Extracted with
ethyl acetate (100 mi) and the organic solution was dried over sodium sulfate and evaporated to
give 2-{[{benzyloxy)carbonvli({ I-[{ferr-butoxy)icarbonyl]-4-methvipiperidin-4-y1 } yamino jacetic
acid as a colorless oit (226 mg, 100 %). Used for the next step without fucther purification.
LC/MS raethod A R, = 5.02 min., (M+Na)™ = 429.

Example  264: Synthesis  of  fert-Butyl  4-{[(benzyloxyjcarbonyi{{{(Z-ethoxy-2-

oxoethyD(methybcarbamoyHmethyl Damino }-4-methyipiperidine-1-carboxylate.

O

\/O\fa ‘ OYQ

N7<;\N‘~BOC
/

Toe a solution of Sarcosine ethyl ester hydrochloride (94 mg, 0.61 mmol), 2-

&

—Z

{{{benzyloxy)carbonyli{ { I -[(fert-butoxycarbonyl]-4-methyipiperidin-4-yi } Jamino Jacetic acid
(226 mg, 0.56 mmol) and N N-dissopropylethylamine (217 myg, 1.68 mmol, 300 uly iz N.N-
dimethylformarmmde (4 ml) was added 1-[{Bis{dimethylammnoymethylene]-1H-1,2 3-riazolo{4,5-
blpyridinium 3-oxid hexafluoorophosphate (HATU, 233 mg, 0.61 mmol) and the reaction mixtore
stirred for 18 howrs. The crude material was purified by RPHPLC (method B) to give feri-butyl 4-
{{{benzyloxy)icarbonylj{ { [(2-ethoxy-2-oxcethyl{methyhearbamoyl jmethyl amno | -4-methyl
piperidine-i-carboxyvlate as a colorless oil (218 mg, 77%). LC/MS method A: K, = 5.5 min.,
(M+H)" = 506.

Example 265: Synthesis of  2-(2-{[(Benzyloxy)carbonylj({ I-{(fert-butoxyjcarbonyi]-4-

methylpiperidin-4-yi Bamino}-N-methylacetamido)acetic acid.
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To a solution of fert-botyl  4-{{(benzyloxy)carbonyl]{{

{{{(2-ethoxy-2~-oxoethyl}{methyl)
carbamoylt]methyl}amino ] -4-methylpipenidine-1-carboxylate (142 mg, 0.28 mumol) in dioxane (1
mL} was added 2N NaOH. The mixture was stitred 20 b, IN HCI was added slowly unil th pH
reached 7. The product was extracted with ethyl acetate (100 mi) and the organic solation was
dried over sodium sulfate and evaporated to give a crude product which was purified by silica gel
chromatography to  give  2-(2-{[(benzyloxy)carbonyl]({ 1-{(rert-butoxy)carbonyl]-4-methyl
piperidin-4-y1}yamino }-N-methylacetamidojacetic acid as a colorless oil (100 mg, 75 %). LC/MS
method A: R, = 4.72 min., (M+Na)" = 500.

Example 266: Synthesis of fert-Butyl 4-{[(benzyioxy)carbonyli(i methyi({[6-(trifluoro
methoxy)-1,3-benzothiazol-2-ylcarbamoyi hmethyhearbamoyl hnethyl Hhamiso}-4-methyl

piperidine-i-carboxylate.

Toe a soluwtdon of 2-(methylamino)-N-(6-(riflucromethoxybenzo{djthiazol-2-yhacetamide
dihydrochlonde (59 mg, 0.252 rmol), 2-(2- {{{benzyloxy)carbonyl}({ I-{{frert-butoxy)carbonyl]-4-
methyipiperidin-4-yi Damino}-N-methvlacetamidojacetic acid (100 mg, 0.2} romoel) and NN-
disopropylethylamine (81.4 g, 0.63 mmol, 104 vl) 1 N N-dimethyformamide (2 wml) was
added {-{Bis(dimethylaminoymethylene}-1H-1,2,3-triazolo{4,5-b]pyridininm 3-oxid hexafluvoro
phosphate (HATU, 95.8 mg, 0.252 mmol} and the reaction mixnme strred for 18 howrs. The crude
material  was  punfied by RPHPLC  (method B} to give leri-butyl  4-

{{{benzyloxy)carbonyli{ { fmethyi({[6-{tifhuoromethoxy)-1,3-benzothiazol-2-yljcarbamoyl }
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methylcarbamoylimethyl} )amino}-d-methylpiperidine- I -carboxylate as a white solid (114 mg,
78%). LC/MS method A: R, = 6.13 min., (M+H)" = 694. 'H NMR (300 MHz, CD:OD): § 7.84-
777 (m, 2 H), 7.35-7.27 (o, 6 H), 5.06 (s, 2 H), 4.39 (5, 2 H}, 4.32-4.28 (m, 2 H), 3.71-3.65 (u, 2
), 324-3.18 (m, 2 H), 313 (5, 3 H), 2.15-2.12 (i, 2 HD, 1.93-1.89 (m, 2 H), 148 (s, 3 H), L4
(s, 9 H).

Example 267. Synthesis of fest-Butyl 4-metbyl-d-({[methyl({{6-(trifluoromethoxy)-1,3-
bhenzothiazol-2-yHearbamoyimethyiicarbamoyi huethyl lamino )piperidine-1-carboxylate.

Boc

4

O

HNT

P4

Fico— ey o ©

A solution of terr-butyl  4-{[(benzyloxyicarbonyl]({[methyl{{[6-(rifluoromethoxy)-1,3~
benzothiazol-2-yljcarbamoyl jmethyDcarbamoyvljmethyl }Jamino }-4-1raethylpiperidine-1-
carboxylate (114 mg, 2 mmol) in methanol (20 mL) was hydrogenated (1 aimosphere hydrogen
pressure) over 10% Pd/C (100 mg) for 20 hours. The mixture was filtered through celite and the
filrate was cvaporated to give ferf-butyl d-methyl-4-({ methyl({ [6-(trifluoromethoxy)-1,3-
henzothiazol-2-yljcarbamoyl fmethyDcarbamoyljmethyl Jamino)piperidine- 1 -carboxylate  as  a
colorless oil (100 mg, 100 9%). LC/MS method A: R, = 4.22 min., (M+H) = 560.

Example 2068 Synthesis  of  N-Methyl-2-[{(4-methyipiperidin-4-yamino]-N-({{6-

(irifluoromethoxy)-1,3-benzothiazol-2-vHcarbamoyi huethyhacetamide.

NH
FaCO\Q HNfE
. N (o) [
{ O
NN N
H N
To a solwson of fert-butyl 4-methyi-4-({{methyl({{6-(trifluoromethoxy)-1,3-benzothiazol-2-

yljcarbamoy! } methycarbamoyljmethyl} amino)piperidine-1-carboxylate (100 mg, 0.179 mmol)

i dioxane (I mb) was added 4N HCl in 1,4-dioxane (2 mL). The mixture stirred overnight and
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the white precipitate was filtered, washed with 1,4-dioxane and cther and dried under vacuum to
feave 22 mg (22 %) of N-methvi-2-[{(4-methylpiperidin-4-yhamino]-N-({ [6-{trifluoromethoxy)-
1,3-benzothiazol-2-yi]carbamoyl} methyDacetannide as a white powder. LO/MS method A: R, =
3.28 min., (M+H)" = 460. "H NMR (300 MHz, CD;0D): § 7.73 - 7.91 (m, 2 H), 7.36 (d, /=8.50
Hz, T H), 4.45-4.5% Ou, 2 H), 3.48-3.52 (m. 2H), 3.23 (s, 3 H), 2.07 - 238 (m, 6 H), 1.45 - 1.64

(m, 5 H).
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Table 1: Non-limiting exemplary compounds of the disclosure.

Entry Structure Entry Structure
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Table 2: Further non-limiting exemplary compounds of the disclosure.

Entry | Structure Enwry | Structure
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FORMULATIONS
The present pvention also relates to compositions or formulations which comprise the nhizole
prodrug agents according to the present invenuon. In general, the compositions of the present
wvention comprise an effective amount of one or more riluzole prodrug agents and salts thereof
according to the present invention which are effective and one or more excipients.

“

For the purposes of the present invention the term “excipient” and “carrier” are wvsed
mterchangeably throughout the description of the present invention and said ternis are defined
heremn as, “ingredients which are used in the pracuce of formulating a safe and effective
pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in delivering a safe,

stable, and functional pharmaceutical, serving not only as part of the overall vehicle for delivery
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but also as a means for achieving cffective absorption by the recipient of the active ingredient.
An excipient may fill a role as simple and direct as being an inert filler, or an excipient as used
herein may be part of a pH stabilizing systen: or coating to insure delivery of the mngredients
safely to the stomach. The formaulator can also take advantage of the fact the compounds of the
present invention have improved cellnlar potency, pharmacokinetic properties, as well as
wnproved oral bicavailability. The formmulation can be used for once-a-day or multiple times per
day dosage.

The present teachings also provide pharmaceustical compositions that include at least one
compound described herein and one or more pharmacentically acceptable camriers, excipients, or
diloents. Examples of soch carriers are well knowan to those skilled in the art and can be prepared
i accordance with acceptable pharmaceutical procedures, such as, for example, those described
w Remington’s Pharmaceutical Sciences, 17th edition, ed. Alfoncso R. Gennaro, Mack
Publishing Company, Easton, PA (1985), the entire disclosore of which is incorporated by

133

reference herein for all purposes. As used herein, “pharmaceuntically acceptable™ refers to a
substance that is acceptable for use in pharmaceutical applications from a toxicological
perspective and does not adversely interact with the active ingredient.  Accordingly,
pharmaceutically acceptabie carriers are those that are compatible with the other ingredients in the
formulation and are biologically acceptable. Supplementary active ingredients can also be
incorporated into the pharmaceutical compositions.

Compounds of the present teachings can be administered orally, parenterally or as orally
dissolvable tablets ("ODT'S") or sublingual preparations, neat or in combination with
conventional pharmaceuical carriers.  Applicable sohd camriers can inclade one or more
substances which can also act as flavoring agents, lobricants, solobilizers, suspending agents,
fillers, glidants, compression aids, binders or tablet-disintegrating agents, or encapsulating
materials. The compounds can be formaulated in convenuonal manner, for example, in a manner
simiilar 1o that used for kmown prodrug agenis. Oral formulations containing a compound
disclosed herein can comprise any convenionally used oral form, inchiding tablets, capsules,
buccal forms, ODTs or other soblingwal formulations, troches, lozenges and oral liquids,
suspensions or solations.  In powders, the carrier can be a finely divided sobd, which is an
admixture with a finely divided compound. In tablets, a compound disclosed herein can be mixed
with a carrier having the necessary compression properties in suitable proportions and compacted

in the shape and size desired. The powders and tablets can contain up to 99 % of the compound.
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Capsules can contain mixtures of one or more corapound(s) disclosed herein with inert filler(s)
and/or dilueni(s) such as pharmaceutically accepiable starches (e.g., corn, potato or tapioca
starch), sugars, artificial sweetening agents, powdered celluloses (e.g., crystaline and
rcrocrystalline celluloses), flowrs, gelatins, goms, and the like.

Useful tablet formulations can be made by conventional compression, wet granulation or dry
granulanon methods and utilize pharmaceutically acceptable diluents, binding agents, lubricants,
disintegrants, surface modifying agents (including surfactants), suspending or stabilizing agents,
mcluding, but not lmited to, magnesivm stearate, stearic acid, sodium lauryl sulfate, talc, sugars,
lactose, dexurin, starch, gelatun, cellulose, methyl celluiose, microcrystalline celhiose, sodiom
carboxymethyl cellulose, carboxymethyleellulose calcium, polyvinylpyrrolidine, alginic acid,
acacia gum, xanthan gom, scdium citrate, coraplex silicates, calcium carbonate, glycine, sucrose,
sorbitol, dicalcium phosphate, calcium sulbfate, lactose, kaolin, mannitol, sodium chloride, low
melting waxes, and iop exchange resins, Surface modifying agents include nonionic and anionic
surface modifying agents. Representative examples of surface modifying agents include, but are
not himited to, poloxamer 188, benzalkonium chloride, calcium stearate, cetostear! alcochol,
cetomacrogol eraulsifying wax, sorbitan esters, colloidal silicon dioxide, phosphates, sodium
dodecylsulfate, magnesium aluminum silicate, and tricthanolamine. Oral formulations hercin can
utilize standard delay or time-release fornmlations to alter the absorption of the compound(s).
The oral fornmlation can also consist of administering a compound disclosed herein in water or
fruit juice, containing appropriate solubilizers or emulsifiers as needed.

Liguid carriers can be used in preparing solutions, suspensions, emulsions, syrups, elixirs, and for
inhaled delivery. A compound of the present teachings can be dissolved or suspended 1 a
pharmaceutically acceptable Bquid carrier such as water, an organic solvent, or a mixture of both,
or a pharmacentically acceptable oils or fats. The lguid camier can contain other suitable
pharmaceutical additives such as solubilizers, emmsifiers, buffers, preservatives, sweeteners,
ffavoring agenis, sospending agents, thickening agents, colors, viscosity regulators, stabilizers,
and osimo-regulators. Examples of ligoid carriers for oral and parenteral adminisiration include,
but are not limited o, waler (particolarly containing additives as described herein, e.g., cellolose
derivatives such as a sodium carboxymethy! celluiose solution), alechols Gneluding monohydric
alcohols and polyhydric alcohols, e.g., glyvcols) and their derivatives, and oils {e.g., fractionated
cocomut oil and arachis oil). For parenteral administration, the carrier can be an oily ester such as

cthyl oleate and isopropyl myristate. Sterile liguid carriers are used in sterile liguid form
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corapositions for parenteral administration. The liquid carrier for pressurized compositions can
be halogenated hydrocarbon or other pharmaceutically acceptable propellants.

Liguid pharmacecutical compositions, which are sterile solutions or suspensions, can be utilized
by, for example, intramuscular, intrapenitoneal or subeutaneous injection.  Sterile solutions can
also be administered intravenously. Compositions for oral administration can be in either liguid
or solid form.

Preferably the pharmacentical composition is in onit dosage form, for example, as tablets,
capsules, powders, solutions, suspensions, emulsions, grames, or suppositories. In such form,
the pharmaceuntical composition can be sub-divided in wnit dose(s} containing appropriate
goantities of the compound. The unit dosage forms can be packaged compositions, for example,
packeted powders, vials, ampoules, prefilled syringes or sachets containing liguids., Alternatively,
the unit dosage form can be a capsble or tablet itself, or it can be the appropriate nomber of any
such compositions in package form. Such vnit dosage form can contain from about I mg/kg of
compound to about 500 mg/kg of compound, and can be given in a single dose or in two or more
doses. Such doses can be administered in any manner useful in directing the compound(s) fo the
recipient’s bloodsiream, including orally, via baplants, parenterally (inchiding intravenous,
intraperitoneal and subcutancous injections), rectally, vaginally, and ransdermally.

When adainistered for the treatment or inhibition of a particular disease state or disorder, it is
understood that an effective dosage can vary depending upon the particular compound utilized,
the mode of administration, and severity of the condition being treated, as well as the various
physical factors related to the individual being treated. In therapentic applications, a corapound of
the present teachings can be provided 1o a patent already suffering from a disease in an amount
sufficient to cure or at least partially amehiorate the symptoms of the disease and its
complications. The dosage to be used in the treatment of a specific ndividual typically must be
subjectively determuned by the attending physictan. The varniables involved inchude the specific
condition and its state as well as the size, age and response pattern of the patient,

In some cases it may be desirable 1o adminisier a compound directly to the airways of the patient,
using devices such as, but not Hmited to, metered dose inhalers, breath-operated inhalers,
moludose dry-powder iphalers, pumps, squeeze-actuated nebulized spray dispensers, aerosol

dispensers, and aerosol nebulizers. For administration by intranasal or intrabronchial inhalation,
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the compounds of the present teachings can be formulated into a liquid coraposition, a solid
coraposition, or an acrosol composition.  The liguid composition can include, by way of
itlastration, one or more compounds of the present teachings dissolved, partially dissolved, or
suspended in one or more pharmacentically acceptable solvenis and can be administered by, for
example, a pump or a squeeze-actuated nebulized spray dispenser. The solvents can be, for
example, isctonic saline or bacteriostatic water. The solid composition can be, by way of
iffustration, a powder preparation inchuding one or more compounds of the present teachings
mtermixed with lactose or other inert powders that are acceptable for intrabropchial use, and can
be admunisiered by, for example, an aerosol dispenser or a device that breaks or punctures a
capsule encasing the solid composition and delivers the solid composition for inhalavon. The
aerosol compositon can include, by way of illustration, one or more compounds of the present
teachings, propeliants, surfactants, and co-solvents, and can be administered by, for example, a

metered device. The propeliants can be a chlorofloorocarbon (CFCY, a hydrofluorcatkane (HFEA),

or other propeliants that are physiologically and environmentally acceptable.

Compounds described herein can be administered parenterally or intraperitoneally. Solutions or
suspensions of these compounds or a pharmaaceutically acceptable salts, hvdrates, or esters thereof
can be prepared in water suitably nyxed with a surfactant such as hydroxyl-propylceliniose.
Dispersions can also be prepared in glveerol, liquid polyethylene glycols, and mixtares thereof in
oils. Under ordinary conditions of storage and use, these preparations typically contain a
preservative to inhibit the growth of microorganisms.

The pharmaceutical forms suitable for injection can include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable solutions
or dispersions. In some embodiments, the form can stenile and its viscosity permuts i to flow
through a syringe. The form preferably is stable onder the condiions of manufacture and storage
and can be preserved against the contaminating action of mucroorgamsms such as bacteria and
fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyol {e.g., glycerol, propylene glycol and Liquid polyethylene glycoll), suitable mixtures thereof,
and vegetable oils.

Compounds described herein can be adminisiered wransdermally, 1.e., administered across the

surface of the body and the inner linings of bodily passages including epithelial and nmcosal
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tissues. Such admimistration can be carmried out using the compounds of the present teachings
mcluding pharmacentically acceptable salts, hvdrates, or esters thereof, in lotions, creams, foarus,
patches, suspensions, sofutions, and suppositories {rectal and vaginal).

Transdermal administration can be accomplished throvgh the use of a transdermal paich
containing a corapound, such as a corapound disclosed herein, and a carrier that can be inert to the
corapound, can be pon-toxic to the skin, and can allow delivery of the compound for systemic
absorption into the blood strearn via the skin. The carrier can take any number of forras such as
creams and ointments, pasies, gels, and occlosive devices. The crearns and ointments can be
viscous lguid or semisolid emulsions of either the oil-in-water or water-in-oil type. Pastes
comprised of absorptive powders dispersed in petroleamn or hydrophilic petroleum containing the
compound can also be suitable. A variety of occlusive devices can be used to release the
compound into the blood stream, such as a semi-permeable membrane covering a reservoir
containing the compound with or without 2 carrier, or @ matrix contaiping the compound. Other
occlusive devices are known in the literature.

Compounds described herein can be admunistered rectally or vaginally in the form of a
conventional suppository. Suppository formulations can be made from traditional matenals,
including cocoa butter, with or without the addition of waxes to alter the suppository’s melting
point, and glycerin. Water-solible suppository bases, such as polyvethylene glycols of various
molecular weights, can also be used.

Lipid formulations or nanocapsules can be used to introduce compounds of the present teachings
into host cells either in vitro or in vive. Lipid formulations and nanocapsules can be prepared by
methods known 1o the art.

To increase the effectivencss of compounds of the preseni teachings, it can be desirable o
combine a compound with other agents effective 1n the treatment of the target disease. For
examiple, other active compounds (1.¢., other active ingredients or agents) effective 1 wreating the
target disease can be admimstered with compounds of the present teachings. The other agents can
be administered at the same time or at different umes than the compounds disclosed herein.
Compounds of the present teachings can be useful for the treatment or inhibition of a pathological
condition or disorder in a mammal, for example, a human subject. The present teachings

accordingly provide methods of treating or inhibiting a pathological condition or disorder by
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providing to 2 mammal a compound of the present teachings inclding its pharmaceutically
acceptable salt) or a pharmaceutical composition that includes one or more compounds of the
present teachings in combination or association with pharmaccutically acceptable carriers.
Compounds of the present teachings can be administered alone or in combination with other
therapeutically effective compounds or therapies for the treatment or inhibition of the pathological
condition or disorder.
Nogs-hmiting examples of compositons according to the present invention include from abowt
(.001 mg to about 1000 mg of one or more riluzole prodrug according to the present invention
and ope or more excipients; from about 0.01 mg to about 100 mg of one or more nluzole prodrug
according to the present invention and one or more excipients; and from about 0.1 mg to about 10
mg of one or more riluzole prodrug according to the present invention; and one or more
excipients.

PROCEDURES
The following procedures can be utilized in evaluating and selecting compounds as riluzole
prodrugs.
Stability in Simulated Gastric Fluid (SGF) and Simulated Intestinal Fluid (S¥F). Procedure
from Baudy et. al. (J.Med.Chem. 2009, 52, 771-778) used. The physiological stability of prodrags
was determined by examining the stability of the compound in SGF, and SIF at 37 °C. The
compounds were prepared in a 9:1 rixture of the appropriate test component (5GF, SIF) and
acetonitrile to a final concentration of 0.01 mg/mi. The sampies were thoroughly mixed and

maintained at 37 °C. Each sample was injected consccutively onto an Agilent 1100 system (Luna
C18, 3 wm, 50 mm % 3 mm; 1 mi/min; mobile phase of 0.1% trifluorcacetic acid in water/0.1%

trifluoroacetic acid in acetonitrile) after a 3h peniod. The percept remaining of prodrug was
calculated by comparing the area of prodmg compound versus riluzole generated. The identities
of the parent compounds and conversion products were confirmed by LC/MS.

Plasma Stability: Assessment of plasma stability was carried out by individual incubations of
drug candidates in fresh mouse or human control plasma at a concentration of 1 uM for 1 houwr at
3I7°C. After which, the samples were de-proteinized by addition of 2 volumes of acetonitrile
containing (.1% formic acid and internal standard, vortex mixed for 2 minutes and centrifuged at

4000 rpm for 1 minutes to peliet precipitated protein. The resulting supernatant containing the
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drag candidates was diluted 5-fold with water containing 0.1% formic acid and submitted to LC-
MS/MS analysis. All determinations were done in iplicate. Plasina stability was expressed as
percent of control remaining.

Metabelic Stability: 1o vitro metabolic stability was determioed in pooled mouse or homan hver
microsomes (BD Gentest) at a protein concentration of (.5 mg/mL in reaction buffer (100 mM
KH,POQy, pH 7.4 and 12 oM MgCly). Each drug candidate was added to a final concentration of 1
uM. This mixture was pre-warmed to 37°C for 10 minutes prior o stariing the reaction with the
addition of B-Nicotinamide ademine dinucleotide 2'-phosphate reduced (NADPH) to a final
concentration of 1 mM. A parallel incubation lacking NADPH served as the control.  After
meubation for 30 min at 37°C, the reacuons were guenched by the addition of acetonitrie
containing 0.1% formic acid and interpal standard, vortex mixed for 2 mimuies and centrifaged at
4000 rpm for 10 minutes to pellet the precipitated protein. The resulting supernatant containing
the drog candidate and its potential metabolites was diluted 5-fold with water containing 0.1%
formic acid and submitted to LC-MS/MS analysis. Metabolic stability was expressed as percent
of control remaining.

LC-MS/MS Analysis: An aliguot from each incubation was analyzed by LC-MS/MS with SRM
detection in the positive ionization mode using an ABSciex AP 5500 QTrap Mass Spectrometer
interfaced via the ABSciex Turbo V lonSpray source (ESI) to an Eksigent ExpressHT LC systen.
Best peak shape and separation from interfering matrix species was afforded by an Eksigent
3CI8-CL-300, 3u, 50 x 1 rama column. A fast gradient, from 15 to 85% organic in 2.5 minutes,
with run tine of 5.0 muinutes, and flow rate of 50 ul/min was utilized. Peak arcas were integrated
using MultiQuant v2.0 software from ABSciex.

Rat Pharmacokinetic studies of the compounds of the disclosure: The pharmacokinetics of the
comopounds of the disclosure and released riluzole were evaluated following either a single
intravenous or oral administration of the prodrug to fasted male Sprague-Dawley rats at suggested
dose levels (mg/Kg body weight). Blood samples were collected at pre-determined time points
including a 0 b time point and usvally between 7 and 8 additional time poinis not exceeding a 24
b period. Plasma concentrations of the prodrug and nilazele were deternmuned by LC-MS/MS and

pharmacokinetic parameters were deternmined using WinNoalin (v6.3).

220



10

15

20

30

Plasma samples were extracted and analyzed uvsing the methods described in Plasma Sample
Extraction and Analysis. Average plasma concentrations for selected examples and plasma
pharmacokinetic parameters arc shown 1o Tables 2. All data are expressed as ng/mL of the free
hase. Samples that were below the limit of quantification (0.5 ng/ml) were not used in the
calculation of averages.
Pharmacokinetic parameters were calculated from the time course of the plasmaconcentrations.
Pharmacokinetic parameters were deternuped with Phoenix Winnounlin (v6.3) software using a
non-compartmental model. The maximum plasma conceniration (Cmax) and tme to the
maximum plasma concentration (Tmax) of the compound of the disclosure were observed from
the data. The area under the concentration-tirne curve {(AUC) of the compound of the disclosare
was calculated using the trapezoidal formuola with calculation to the last goantifiable data point,
and to infimity i applicable. Plasma half-life (#1/2) was calculaied from 0.693/slope of the
terminal elirmipation phase. Mean residence time, MRT, was calculated by dividing the area under
the moment curve {AUMC) by the AUC. Any samiples below the limit of guantitation (0.5ng/mL)
were treated as zero for pharmacokinetic data analysis.
Plasma Sample Extraction and Analysis: Analytical stock solutions (1.00 mg/mlL of the free
compound of the disclosure) were prepared in DMSO. Standards were prepared in diluted matrix
containing | part 10% formic acid and 9 parts Sprague-Dawley rat plasma containing sodinm
heparin as the anticoaguiant (pre-difuted with 1 part of 0.5M citric acid and 9 parts whole blood).
Working solutions were prepared in 50:50 acetonitrile:water. Working solutions were then added
to plasma to make calibration standards to final concentrations of 1000, 500, 100, 50, 10, 5, 1, and
0.5 ng/ml. Standards contained both the test article and riluzole. Standards were weated
identically to the study saraples.
Sample Exfraction: Plasma samples were extracted via acetonitrile precipitation on a Tomtec
Quadra 96-Model 320 lquid handling system in a 96-well plate format.
Step 1

1) Standards: Add 10 ul. of appropriate working solution to 50 gl of blapk matrix in a 96-

well plate.
2y Blapks: Add 10 ub 50:50 acetonitrilerwater to 50 gL of blank matrix in 3 96-well plate.

3y Samples: Add 10 uL 50:30 acetonitrife:water to 50 Bl of study sample in a%6-well plate.
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4y Cap and mix.
Step 2: Using the Tomtec, add 50 uL of sample to 150 pL of acetonitrile (containing 100 ng/mL
propranolol as an interpal standard) that has been pre-loaded ooto a Sirocco Protein Precipitation
plate (Waters Corp.)
Step 3: Using the Tomtec, mix the saroples via air aspiration
Step 4: Apply vacupm and collect filrates into clean polypropylene 96-well plate. Cap for
analysis.
HPLC Conditions:
Instrument: Waters Acquity UPLC
Column: Waters Acguity BEB C18, 100 x 2.1 mmid, 1.7 um
Mobile Phase Buffer: 40 mM amimonium formate, pH 3.5
Agueouns Reservoir (A): 10% buffer, 90% water
Organic Reservoir (B): 10% buffer, 90% acctonitrile

Gradient Program:

Time Grad.

DA 9% B
{n1in) Curve
0.00 ) 90 10
3.75 6 O 100
4.00 & 90 10
5.00 6 G 10

Flow Rate: 400 pLimin

Injection Volume: 5 pl

Ron Time: 5.0 min

Column Temperature: 40°C

Sample Temperature: 8°C

Strong Autosampler Wash: 1:1:3(viviv) water:methanol:isopropanol with 0.2% [ormic acid
Weak Autosampler Wash: 4 mM ammonium formate

Mass Spectrometer Conditions

Instrument: PE Sciex API4Q00

Interface: Electrospray (“Turbo fon Spray”)
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Mode: Multiple Reaction Monitoring (MRM)

Gases: CUR 30, CAD 10, GS1 50, GS2 50

Source Temperature: 550°C

Polarity: positive

Pharmacokinetic data for various examples via intravenous administeation is shown in Table 3.
Table 4 shows pharmacokinetic data for Example 125 via oral adromistration. Figure 1 shows the
time-concentration curves for Example [25 and released niduzole via both intravenous and oral
admumstration. These data demonstrate that the compounds of the disclosore in Table 3 are
converted to riluzole when given intravenously. These data firther demonstrate that the prodrug
Example 125 is converted to Riluzole with moderate to long half hHfe during intravenouos
admumstration and the prodrog Example 125 is converted to Riluzole with long half life, tugh oral
bicavailability doring oral admunisiration. Table § shows pharmacokinetic data for Bxample 204
via oral admimistration. Figore 3 shows the time-concentration curves for BExample 204 and
released rilurole via both intravenous and oral administration. Table 6 shows pharmacokinetic
data for Example 216 via oral administration. Tables 7, 8, and 9 and figures 5 and 6 show PK

data for example 204 in mice and cynomolgus mookey

Table 3. PK in fasted male Sprague Dawley Rats, IV administration. Monitor disappearance of

Prodrug and appearance of riluzole.”

Compound of the disclosure values refeased rilozole valoes
Cl AUC Vs Conox AUC,,
Example | (L/M/Kg) {6y (b)) thrng/mbl) | WKg) | () | Tex ()| (ng/mb) | (hr-ng/ml)

52 0.54 4.75 3623 3.55 ND 6.67 42.4 280
59 0.64 6.2 2766 5.11 ND 8 39.9 222
82 4.28 1.03 663 4.14 3.07 2 198 1121
83 (.68 5.56 1725 5.06 ND 5.33 24.8 171
11 0.345 {651 4647 3.19 ND 5.33 24.6 153
i13 (.69 5.45 2758 4.88 ND 6.67 92 536G
118 1.13 10.4 2484 3.35 16.8 | 0.083 49.5 165
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119 1.63 9.3 1721 4.7 ND 2.92 16.9 118
120 1.14 8.66 2465 3.63 7077 | 0.083 307 132
121 2.18 4.83 1294 6.15 ND 1.39 49.6 286
122 3.98 0.28 219 (.861 4.01 0.08 360 2017
123 3.54 0.68 787 2.04 413 | G.14 375 1655
124 4.87 0.63 580 2.67 299 1.33 324 1577
125 1.7 1.93 1526 3.57 7.83 1 0.78 187 1337
125 1.67 1.92 1602 3.5t 471 | 6.19 324 1452
173 1.34 6.7 1444 9.66 ND 8 26 159
204 132 10.237 232 2.47 377 1 053 392 1300
212 6.26 243 218 6.21 464 | 083 315 208
216 1.38 398 1907 2.53 .05 42 156 830
234 0.833 15 3245 110 539 1 (.78 183 73.3

IV administration of prodrug at dose of 2.8 mg/Kg except example 83 which was 1.5 mg/Kg and
Example 212 which was dosed at 1.4 mg/Kg

ND = not determined

CL = Clearance

ti» = Terminal Half Life

Vss = Volume of distribution

Tmax = Time at maximum concentration

Cmax = Maximum concentration

Table 4. PK in fasted male Sprague Dawley Rats for Example 125, PO administration at 14mg/kg.

Monitor disappearance of Prodrug and appearance of riluzole.

Example 125 Released Riluzole
Mean | SD Mean | SD
(jmax (jmax
213 | 39.0 1587 | 150
{(ng/iml) {(ng/mbL)
e (1) 1.30 {2.00 tax (1) 5.00 0
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tah) | 38 1040 tr(m ND | ND
AUCiy AUC

2259 | 305 20518 | 1437
(hr-ng/mL) (hr-ng/ml.)
AUC., AUC,,

2289 | 32 ND | ND
(hr-ng/mL) (hr-ng/ml)
%E 26 %E >100

%F = bioavailability

Table 5: PK in fasted male Sprague Dawley Rats for Example 204 , PO administration at 5

mg/kg. Monitor disappearance of Prodrug and appearance of riluzole.

Example 204 Riluzole
Mean | SD Mean | SD
- Cmm(
Chnax (ng/ml) | 1.84 | 0.27 442 | 1040
(ng/mL})
tma (NE) 0.28 | 0.21 tinax (BT 533 | 231
typ {hr) ND ND typ Chr) ND | ND
AUCq AUCu,
0.90 | ND 2332 | 791
(hr-ng/mL) (hr-ng/mL)

Table 6: PX in fasted male Sprague Dawley Rats for Example 216 , PO administration at 5mg/kg.

Monitor disappearance of Prodrug and appearance of riluzole.

Example 216 Riluzole
Mean SD Mean | SD
" Cmnx
Ca (ng/mlL) 296 | 0.56 81.8 43
] (ng/mL)
tma (NE) 2.17 1.76 e (D) 533 | 2.31
typ (br) ND ND tin (hl‘) ND ND
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(hr-ng/mL)

16.6

L.77

AUCq
(hr-ng/ml)

426
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Table 7: PK in fasted male mice for Example 204 , IV administration, 1 mg/kg. Monitor

disappearance of Prodrug and appearance of riluzole,

Example 204 Riluzole
Mean | SD Mean | SD
T (hr) 0.29 | 0.06 | Cyux(ng/mL) | 45 13
CL (L/hr/kg) 194 | 0.44 Tmax(hr) 083 0
Vss (L/kg) 046 | 0.14 Ty (hr) 23 | 0.20
AUCiast AUClast
532.0 | 109.0 118 6
(hr.ng/mL) (hr.ng/mL)
AUC,; AUG;y
533 | 109.0 130 5
(hr.ng/ml) (hr.ng/mL)

Table 8: PK in fasted male mice for Example 204 , PO administration, 5 mg/kg. Monitor
disappeararice of Prodrug and appearance of rifuzole.

Example 204 Riluzole
Mean | SD Mean | SD
Coaax(ng/mL}) 4.71 1.52 | Cpx(ng/mL) | 79 26.1
Tmax(hr) 0.33 0.14 Tmaxhr) 2.0 0.0
Typ (hr) ND ND T (hr) ND | ND
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AUC AU,
3.88 2.36 332 52
(hrng/ml) (he.ng/ml)
AUCEM . AlUCinf ; ,
ND ND 7 ND ND
(hr.ag/ml) {(hr.ng/ml)

Table 9: PK in Cynomolgus Monkey for Example 204 , IV administration I mg/kg and PO

administration, 3 mg/kg. Monitor the appearance of rilozole.

Riluzole from example 204 | Rilurole from example 284
(Y, 1 mg/kg) (PO, 3 mg/ke)
Mean SD Mean | SD
; Cmax
Conax (ng/ml) 50 57 200 89.2
{ng/mL)}
tax (hE) Q.75 0.3 tanax (1) 233 1 082
typ () 6.2 1.3 Ly (B 5.9 1 211
AUCiast _ AL}'C}PLSY _
293 37.9 2110 | 920
{hrng/mL) (hr-ng/mb)

Inhibition of Human Melanoma Cell Xenograft Growih by Riluzele: Melanoma C8161
cells were inoculated s.c. into nude mice at 10 per site. The mice were wreated with 7.5
mg/kg riluzole (control), an equimolar amount of prodrug {Example 125, 14.6 mg/kg), and a
dose of prodrug Example 125 threefold lower in molar terms (4.9 mg/kg) than the dose of
riluzole, by p.o. gavage when tumor volume had reached 6 mm’. Mice were treated every
day for 21 days, and mmor sizes were measured twice weckly with a Vernier caliper. The
cesults are shown in Figure 2. These data demonstrate a significant reduction in tumor volume in
mice treated with rifuzole and both doses of prodrug Example 125 compared with unireated

or vehicle-treated controls. Barsrepresent SD; ¥, P<(L01, compared with untreated and DMSO
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treated (1 test). An additional study was conducted using example 204 using doses of 5.0
mglkg, 1.7 mg/kg, and .56 mg/kg. The results of the studies using example 204 are shown

in figawe 4.
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CLAIMS
WHAT IS CLAIMED IS:
1. A compound having formula :

O, NH,

\ NH R2
o N
N Y 0
H—NH
F5CO S

including enantiomers, diasteroemers, hydrates, solvates, pharmaceutically acceptable salts, and
complexes thereof, wherein:

R* is selected from the group consisting of H, CH3, CH,CH3, CH,CH,CH;3; CH,CCH, CH(CH3),,
CH,CH(CH3),, CH(CH3)CH>CH;, CH,OH, CH,OCH,Ph, CH>CH,OCH,Ph, CH(OH)CHjs,
CH,Ph, CHx(cyclohexyl), CH»(4-OH-Ph), (CH,)sNH,, (CH»);sNHC(NH,)NH, CH,(3-indole),
CHa(5-imidazole), CH.CO.H, CH,CH>CO;H, CH.CONH>, and CH,CH>,CONH2;

2. A compound according to claim 1selected from the group consisting of:
(S)-2-amino-N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)propanamide;
(R)-2-amino-N-(2-(methyl(2-ox0-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)propanamide;
(S)-2-amino-3-methyl-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[ d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)butanamide;
(R)-2-amino-3-methyl-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[ d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)butanamide;
(S)-2-amino-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)-3-phenylpropanamide;
(R)-2-amino-N-(2-(methyl(2-oxo-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)-3-phenylpropanamide;
(S)-2-amino-4-methyl-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)pentanamide;
(R)-2-amino-4-methyl-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[ d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)pentanamide;
(S)-2-amino-3-hydroxy-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[ d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)propanamide;
(R)-2-amino-3-hydroxy-N-(2-(methyl(2-0x0-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)amino)-2-oxoethyl)propanamide;
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11.

2-(2-aminoacetamido)-N-methyl-N-(2-0x0-2-((6-(trifluoromethoxy)benzo[d]thiazol-2-
yl)amino)ethyl)acetamide;
or a pharmaceutically acceptable form thereof.
A composition comprising an effective amount of at least one compound according to claim 1
and at least one excipient.
At least one compound according to claim 1 for use in treating or preventing cancer.
The compound for use of claim 4, wherein the at least one compound is to be administered in
a composition further comprising at least one excipient.
The compound for use of claim 5, wherein the at least one compound is to be administered in
a composition further comprising an anticancer agent.
The compound for use of claim 6 wherein the anticancer agent is selected from the group
consisting of Vemurafenib, Ipilimumab, Masitinib, Sorafenib, Lenalidomide, Oblimersen,
Trametinib, Dabrafenib, RO5185426, Veliparib, Bosentan, YM155, CNTO 95, CRO11-
vcMMAE, CY503, Lenvatinib, Avastin, Tasidotin, Ramucirumab, IPI-504, Tasisulam,
KW2871, MPC-6827, RAF265, Dovitinib, Everolimus, MEK162, BKM120, Nilotinib,
Reolysin, 825A, Tremelimumab, PI-88, Elesclomol, STA9090, and Allovectin-7.
The compound for use of claim 6 wherein the cancer is selected from the group consisting of
melanoma, nonmelanoma skin cancer, skin cancer, ovarian cancer, cervical cancer, breast
cancer, prostate cancer, testicular cancer, lung cancer, renal cancer, colorectal cancer, brain
cancer including glioma and glioblastoma, and leukemia.
At least one compound according to claim 1 for use in treating or preventing a non-cancerous
disease in which riluzole is clinically relevant.
The compound for use of claim 9, wherein the at least one compound is to be administered in
a composition further comprising at least one excipient.
The compound for use of claim 9 wherein the disease in which riluzole is clinically relevant is
selected from the group consisting of amyotrophic lateral sclerosis, bipolar disorder, treatment
resistant and major depression, general anxiety disorder, panic disorder, social anxiety, mood
disorders, cognitive disorders, dementia, agitation, apathy, psychoses, post-traumatic stress
disorders, irritability, disinhibition, learning disorders, memory loss, personality disorders,
bipolar disorders, Rett syndrome, eating disorders, conduct disorder, neurodegenerative
disorders, pain disorders, supranuclear palsy, frontotemporal dementia, frontotemporal lobar
degeneration, delirium, Alzheimer's disease, mild cognitive impairment, mild cognitive
impairment due to Alzheimer’s disease, drug addiction, tinnitus, mental retardation, obsessive-
compulsive disorder, spinal muscular atrophy, radiation therapy, multiple sclerosis, chronic

cerebellar ataxia, cervical spondylotic myelopathy, spinal cord injury, hereditary cerebellar
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ataxia, Tourette syndrome, autism spectrum disorder, schizophrenia, fragile X syndrome,
Parkinson's Disease and Huntington’s disease.

At least one compound according to claim 1 for use in attenuating presynaptic glutamate
release.

At least one compound according to claim 1 for use in normalizing, enhancing, or potentiating
the uptake of glutamate by glia.

At least one compound according to claim 1 for use in treating or preventing disease in which
riluzole is clinically relevant, and wherein the compound is to be administered with a serotonin
reuptake inhibitor.

The compound for use of claim14 wherein the disease in which riluzole is clinically relevant is
selected from the group consisting of amyotrophic lateral sclerosis, bipolar disorder, treatment
resistant and major depression, general anxiety disorder, panic disorder, social anxiety, mood
disorders, cognitive disorders, dementia, agitation, apathy, psychoses, post-traumatic stress
disorders, irritability, disinhibition, learning disorders, memory loss, personality disorders,
bipolar disorders, Rett syndrome, eating disorders, conduct disorder, neurodegenerative
disorders, pain disorders, supranuclear palsy, frontotemporal dementia, frontotemporal lobar
degeneration, delirium, Alzheimer's disease, mild cognitive impairment, mild cognitive
impairment due to Alzheimer’s disease, drug addiction, tinnitus, mental retardation, obsessive-
compulsive disorder, spinal muscular atrophy, radiation therapy, multiple sclerosis, chronic
cerebellar ataxia, hereditary spinocerebellar ataxia, spinocerebellar ataxia, sporadic ataxia,
episodic ataxia, Friedreich Ataxia, Multisystem Atrophy, ataxia associated with Anti-GAD
antibodies target and onconeural antigen, essential tremor, cervical spondylotic myelopathy,
spinal cord injury, hereditary cerebellar ataxia, Tourette syndrome, autism spectrum disorder,
schizophrenia, fragile X syndrome, Parkinson's Disease, Progressive Supranuclear Palsy,

Dementia with Lewy Bodies and Huntington’s disease.
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